
AFRA CONFERENCE BOOK OF PROCEEDINGS VOLUME 11, ISSUE 2 

194 

 

In generating revenues, the entity need to consider some factors such as exogenous (interest rate, 

inflation and exchange rate) and endogenous (entity attributes) factors. Most of the previous 

studies determine factors that affected the financial performance. It was stated that a firm's wealth, 

technology, organizational structure, human resources with discounted future cash flows, and 

environmental factors of industrial establishments could affect firm value (Mohammed, 2017). 

Ownership structure is one of endogenous factors and this is view as the combination of managerial 

ownership, institutional ownership and ownership concentration may affect the firm performance. 

However, the elemental composition of the ownership structure of interest to this study is a 

combination of managerial ownership, institutional ownership and ownership concentration.  

 
Managerial ownership represents the proportion of shares held by managers and the company’s 

directors either directly or indirectly. Institutional ownership represent the shares held by 

registered institutions such as insurance firms, investment companies, pension funds, banks, and 

money managers while ownership concentration is the sum of squares of the fraction of total equity 

held by each large shareholder (Memon, et al., 2019). Ownership structure and firm performance 

are regarded as important fundamental issues in corporate governance. Performance of an entity is 

greatly determined and assessed by effective assets utilization of the organization to achieve 

growth. Therefore, several studies on ownership structure and firms' performance in both 

developing and developed countries and theirs results is of great significance because the 

wellbeing of ownership identity and concentration affects everyone in the organization (Balagobei 

& Velnampy, 2017). 

 
Agency cost is a kind of internal cost which arises due to acting of an agent on behalf of a principal, 

and it should be paid to agent (Jensen & Meckling, 1976). Interest conflicts between management 

(agent) and shareholder (principal) are the basic reasons behind agency costs. Interest of 

shareholder is to run a company in a way to maximize the value for shareholder. However, interest 

of management to increase the value and growth of company is of paramount to managers which 

leads to increase in their incentive and powers. Increase in wealth and power of management is 

not included in the interests of shareholders, so agency cost arises (Jensen & Meckling, 1976). 

Agency cost is caused by the conflict of interest between management and business owners. The 

especial nature of the separation of power between the ownership leads to agency cost. Reducing 
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the agency cost by ownership is a significant problem faced by various countries (Nguyen, et al., 

2020). Notwithstanding, whenever there is a separation of ownership and control it will definitely 

lead to agency costs, because when agency conflicts exist, firms engage in managerial monitoring 

so as to streamline the interest of owners and management and conserve value (Tirole, 2006). 

However, in the absence of agency conflicts, firm management can pursue shareholders wealth 

enhancing investments (Bradford, et al., 2011). Accordingly, the presence or absence of costs of 

agency conditional on ownership structure can explain the connection to the entity financial 

performance. 

 
The studies on the relationship between ownership structure and financial performance have been 

documented in corporate finance literature locally and internationally. At the local level, the 

available studies are Adamu and Haruna (2020), Oyedokun, et al., (2020), Ironkwe and Emefe 

(2019), Adewumi (2018), Mohammed (2018) and Yahaya and Lawal (2018) among others. Studies 

that assessed the relationship between ownership structure and financial performance at the 

international level include Ali, et al., (2021) in Pakistan, Dakhlallh, et al., (2021) in Jordan, 

Memon, et al., (2021) in Pakistan, Santanu and Soumya (2021) in Indian, Zandi, et al., (2021) in 

Malaysia, Rehman, et al., (2020) in Pakistan, Said, et al., (2019) in Egypt, and Mohammed (2018) 

in Jordan among others. However, there is no consensus on the relationship and direction between 

ownership structure and financial performance. This is can be attributed to the wide variety of 

methods used and differences in environment, laws and data. 

 
Efforts have also been made by researchers from both developed and emerging economy in 

assessing the impact of corporate governance/ownership structure on agency costs this include  

Calopa, et al., (2020) in Nigeria, Nguyen, et al., (2020) in Vietnam, Vijayakumaran (2019) in 

China, Chinelo and Iyiegbuniwe (2018) in Nigeria, Moez (2018) in French, Kung and Munyua 

(2016) in Nairobi, Aziz, et al., (2015) in Pakistan, Kamyabi, et al., (2014) in Tehran and Yegon, 

et al., (2014). Findings from their studies were mixed and inclusive. Most of the literature cited on 

the relationship between the agency cost and firm performance has established a negative 

relationship. The studies include Nuhu, et al., (2020) in Nigeria, Hoang, et al., (2019) in Vietnam, 

Nobance, et al., (2017) in Saudi, Tobari and Ghanji (2016) in Tehran and Jabbary, et al., (2013) 

in Tehran among others concluded that agency cost affect firm performance. The above studies 
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mentioned focused only direct relationship between ownership structure, agency cost and firm 

performance without taking into cognizance the mediating effect of agency costs on the 

relationship between ownership structure and firm performance at local level (Nigeria). As such 

this study made an attempt to address such a methodological gap. Also, the mixed findings puzzle 

researcher to embark on this study. An attempt to resolve the mixed evidence can involve tracking 

the channel through which the ownership structures mechanisms affects financial performance. 

 
Notwithstanding, Li, et al., (2021) examine the mediating effect of agency costs on the relationship 

between corporate governance and corporate sustainable development state-owned firms in China 

while Mukaria, et al., (2020) study how agency costs affect the existing relationship between the 

ownership structure and financial performance in Nairobi. These studies were conducted in 

developed countries and their findings may not applicable to developing countries because of 

different in stock market. Furthermore, these studies findings and conclusion were limited to their 

laws and therefore cannot be generalized since Nigeria laws in respect to ownership structure may 

differ. Therefore there is need to replicate similar study in Nigeria for validation of their study 

claim. 

 
After probing thorough literature, the researcher’s argument that most of the researchers on this 

particular topic are conducted in developed countries and very limited studies are available which 

discuss the relationship between these variables comprehensively. There is paucity of literature on 

the study that focuses on the mediating effect of agency costs on the relationship between 

ownership structure and financial performance at local level (Nigeria). The previous studies 

studied the variables in part, because the way in which ownership structure channel its influence 

directly or indirectly through monitoring mechanisms that mitigate or otherwise magnify agency 

costs can reflect in financial performance of an entity. Furthermore, previous studies establish the 

link between ownership structure variables, agency costs and financial performance. Managers’ 

opportunistic behavior increases their wealth, which leads to a decrease in firm performance. This 

opportunistic behavior of managers can be curtailed through a good set of internal and external 

corporate governance principles. The ownership structure mechanism can mitigate the corporate 

expropriation through efficient monitoring.  
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The ownership structure mechanism can also increase performance. With effective or involvement 

ownership structure mechanism, the agency cost can be curtailed, while higher firm performance 

can simultaneously be achieved. As such, this study examines mediating effect of agency costs on 

the relationship between ownership structure and financial performance of listed consumer goods 

companies in Nigeria. Specifically, the study examines the: 
 

i. impact of ownership structure on financial performance of listed consumer goods 

in Nigeria, 

ii. impact of agency costs on financial performance of listed consumer goods in 

Nigeria, 

iii. impact of ownership structure on agency costs of listed consumer goods in Nigeria, 

and 

iv. mediating effect of agency costs on the relationship between ownership structure 

and financial performance of listed consumer goods in Nigeria. 

 

In line with the statement of problem and the stated objectives of the study, the following 

hypotheses were formulated in null form to guide the study: 

 
H01: Ownership structure has insignificant impact on financial performance of listed consumer

goods in Nigeria 

H02: Agency costs has insignificant impact on financial performance of listed consumer goods in 

Nigeria 

H03: Ownership structure has insignificant impact on agency costs of listed consumer goods in 

Nigeria, and 

H04: Agency cost does not significant mediates the relationship between ownership structure and 

financial performance of listed consumer goods in Nigeria. 

The next section review previous literatures on ownership structure, agency costs and financial 

performance. The third section presents the methodology used in the study. The fourth section 

covers results and discussions of the study while the final section is on conclusion and 

recommendations. 

2.0 LITERATURE REVIEW 

i. Concept of Ownership Structure 
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Ownership structure is a process of distribution of equity with regard to votes and capital but also 

by the identity of the equity owners. These structures are of major paramount in the corporate 

governance because they determined the incentive of managers and thereby the economics 

efficiency of the corporation they manage (Jensen & Meckiling, 1976). Abel and Okafor (2010), 

defines ownership structure as the percentage of share held by managers (managerial ownership), 

institutions (institutional ownership), government (state ownership), foreign investors (foreign 

ownership), family (family ownership) among others. Regardless of which company is established, 

it requires a certain amount of charter capital, which is made up of many different sources, the 

formation of that capital is like creating the ownership structure of that enterprise (Demsetz & 

Villalonga, 2001). On that basis, ownership structure reflects the overall ownership relationships 

with the parts of equity, thereby deciding relations in production and distribution of products as 

well as economic benefits brought about by the owner's equity (Madiwe, 2014). From the above 

review of the concept of ownership structure, it entail that the owners are those have stake in the 

company and determined the firm success whether directly or in indirectly, therefore, this study 

covers management ownership, institution ownership and ownership concentration.  

 
ii. Concept of Agency Costs 

Agency cost is a kind of internal cost which arises due to acting of an agent on behalf of a principal, 

and it should be paid to agent (Muneer, 2013). Interest conflicts between management (agent) and 

shareholder (principal) are the basic reasons behind agency costs (Vijayakumaran, 2019). Interest 

of shareholder is to run a company in a way to maximize the value for shareholder. However, 

interest of management to increase the value and growth of company in that ways which leads to 

increase their incentive and powers. Increase in wealth and power of management is not included 

in the interests of shareholders, so agency cost arises (Jensen & Meckling, 1976).  The agency cost 

can be classified into three categories namely, monitoring-cost incurred when an entity engaged 

auditor(s) to checkmate and control the manager’s activities whether it increase the shareholder 

value. The second is bonding costs-this entails bond covenant which restrict an entity from 

venturing is specific action and the last is residual loss-costs sustain from conflict of interest 

between managers shareholders (Jensen & Meckling, 1976). However, there are two types of 

agency cost present in an organization: first, arising due to conflicts between shareholder and 

management (Myers, 1997) and the other one – due to conflicts between shareholders and debt 
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holders (La-Porta, et al., 1999). One of the best measurements that can be used as a monitoring 

strategy is asset turnover. This measures how effectively the company’s manager uses its assets.

A higher ratio of asset utilization indicates more efficient use of assets, and therefore this ratio is 

inversely related to the agency costs (Hoang, et al., 2019). 
 

iii. Concept of Financial Performance 

Profitability is a subjective measure which shows how entities use their disposable assets, and how 

revenues are generated. It measures overall financial health of an entities and is used to compare 

similar entities across the same industry or to compare industries or sectors in aggregation 

(Ajiduku, 2020). The financial performance was measured by accounting based measurement, 

Return on Assets (ROA). It is a forward-looking measurement reflecting the shareholder 

expectations regarding future performance of the firm, which is based on past or current 

performance. The Figure 1 presents the conceptual framework of the study. 

Figure 1: Conceptual Framework of the Study 
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Source: Developed by Researcher from the Literature Reviewed, 2021 
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Impact of Ownership Structure on Financial Performance 

The performance of company is greatly influenced and determined by various types of ownership 
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ownership and foreign ownership among others. In every organization, the ownership structure 

plays an important role and works at the same time to protect the interest of managers and 

shareholders. 

 
Impact of Managerial Ownership on Financial Performance 

Din, et al., (2021) examine the impact of ownership structure on firm financial performance, for 

146 manufacturing firms listed at the Pakistan Stock Exchange (PSX) for the period 2003–2012. 

The dynamic panel Generalized Method of Moments (GMM) method is employed to cater for the 

issue of endogeneity. The result shows that managerial ownership has a significant positive impact 

on firm financial performance. 

 
Dakhlallh, et al., (2021) examine the relationship between the ownership structure and firm 

performance in developing countries like Jordan for the period of nine years (2009-2017). The 

result shows that managerial ownership has significant and positive effects on firm value. 

Similarly, Oyedokun, et al., (2020) examine the effect ownership structure on the firms' value of 

quoted manufacturing firms in Nigeria for a period of nine years (2010-2018). Data were collected 

from secondary sources through the annual reports and accounts of sampled consumer goods firms 

in Nigeria. The study adopted a panel regression technique as a tool of analysis. The result showed 

a negative effect of managerial ownership on firm value.  

 
Alabdullah (2018) study the relationship between ownership structure and firm financial 

performance evidence from Jordan. The study focused on one hundred and nine (109) companies 

listed on the Amman Stock Exchange (ASE). The result shows that there is a positive and highly 

significant relationship between managerial ownership and the firm performance. Similarly, 

Mohammed (2018) observed that the relationship between managerial ownership and the firm's 

performance has been negative and highly significant for 90 listed companies on the Amman Stock 

Exchange from 2013 to 2016.  

Udin (2017) examine effect ownership structure on listed conglomerate firms' financial 

performance in Nigeria, specifically focusing on managerial and foreign ownership on 

performance. Employing regression analysis, the study found that both managerial and foreign 

ownership has negatively impacted listed conglomerate firms' performance in Nigeria. 
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Impact of Ownership Concentration on Financial Performance 

Ownership concentration denotes the concentration of shareholdings within a limited number of 

shareholders (Memon, et al., 2019). Many researchers argue that ownership concentration has 

strong incentives to mitigate managerial opportunism and control managers’ exploitation of 

investors and this may assist independent directors in their monitoring and thereby contribute to 

firm performance.  

 
Consistent with these arguments, Din, et al., (2021) examine the impact of ownership structure on 

firm financial performance, for 146 manufacturing firms listed at the Pakistan Stock Exchange 

(PSX) for the period 2003–2012. The dynamic panel Generalized Method of Moments (GMM) 

method is employed to cater for the issue of endogeneity. The result shows that ownership 

concentration has significant and positive impact on financial performance. This simply consistent 

with the prediction of agency theory that concentration of insider ownership aligns the interest of 

shareholders with those of the managers and hence improves performance. 

 
Adamu and Haruna (2020) examine the relationship between ownership structure and performance 

of listed non-financial firms in Nigeria. Secondary data were collected from forty (40) sampled 

firms. The data were analyzed using canonical correlation and the findings showed that ownership 

concentration and institutional ownership are positively correlated with firm performance, while 

managerial ownership is negatively correlated with firm performance. 

 
Ajao and Ejokehuma (2020) examine ownership concentration and financial performance of 

manufacturing firms in Nigeria. The study collected secondary data from various financial reports 

of the sampled listed manufacturing firms in the Nigerian Stock Exchange. It employed the use of 

co-integration test and the system-GMM for a period 2009-2019 as analytical technique. The 

empirical results revealed that ownership concentration has significant effect on the performance. 

Oyedokun, et al., (2020) examine the effect ownership structure on the firms' value of quoted 

manufacturing firms in Nigeria for a period of nine years (2010-2018). Data were collected from 

secondary sources through the annual reports and accounts of sampled consumer goods firms in 

Nigeria. The study adopted a panel regression technique as a tool of analysis. The result showed 

that ownership concentration has significant and positive affect the firm value. 
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Rehman, et al., (2020) examine the impact of ownership structure and capital structure on firm’s 

value/ performance in emerging economies, such as Pakistan. The sample size of the study 

includes non-financial companies operating in Pakistan. Researchers used multiple secondary data 

sources for assortment of information in which SBP, Pakistan Stock exchange and yearly reports 

of organizations are incorporated. The result shows that ownership structure (i.e. Institutional & 

concentration ownership) has a significant impact on firm’s performance. 

 
Abdullahi and Muhammad (2019) examine the effect of ownership structure on financial 

performance of listed commercial banks in Nigeria for the period 2009-2016. This study used a 

sample of 13 listed commercial banks in conducting the study. The study also employed Ordinary 

Least Square (OLS) and Generalized Least Square methods of panel data regression models in 

analyzing the data. Findings from the study revealed that ownership concentration (OWC) has 

insignificant negative effect on financial performance. Mertzanis, et al., (2019) found that 

ownership concentration positively affects company performance.  

 
Ozili (2018) investigated different types of ownerships and their impact on banks in Africa during 

2000-2010. A positive relationship has been observed in high ownership concentration and bank 

profitability. The mixed in results from the studies may be attributed to different demographics, 

culture and firms characteristics under studies. 

 
Impact of Institutional Ownership on Financial Performance 

Institutional investors may be defined as expert financial institutions, which manage savings 

jointly on behalf of other investors toward a specific objective in terms of acceptable risk, return 

maximization, and maturity of claims or they can be considered as investment cooperation’s set 

up to minimized transaction costs between investors, and managed in a professional approach (Al-

Najjar, 2015). 

Memon, et al., (2021) examine impact of ownership structure on company’s performance of 

pharmaceutical companies of Pakistan. The result shows that institutional ownership affect 

profitability of firm. Oyedokun, et al., (2020) examine the effect ownership structure on the firms' 

value of quoted manufacturing firms in Nigeria for a period of nine years (2010-2018). Data were 

collected from secondary sources through the annual reports and accounts of sampled consumer 

goods firms in Nigeria. The study adopted a panel regression technique as a tool of analysis. The 
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result showed that institutional ownership significant and positive affect the firm value of 

consumer goods firms in Nigeria.  

 
Abdullahi and Muhammad (2019) examine the effect of ownership structure on financial 

performance of listed commercial banks in Nigeria for the period 2009-2016. This study used a 

sample of 13 listed commercial banks in conducting the study. The study also employed Ordinary 

Least Square (OLS) and Generalized Least Square methods of panel data regression models in 

analyzing the data. Findings from the study revealed that institutional ownership (INSOW) has a 

statistically insignificant negative effect on financial performance (ROA). 

 
Dakhlallh, et al., (2019a) also concluded that institutional ownership affect Jordanian firm 

performance positively. Arora and Sharma (2016) examine the association between institutional 

ownership and the company's performance and the result shows is significantly and negative 

relationship. Similarly, Soufeljil, et al., (2016) and Lin and Fu (2017) presented empirical proof 

that institutional ownership influences the firm's performance in a positive and significant way. In 

addition, Aziz and Saeed (2016) studied the impact of ownership type on profitability of banks in 

Pakistan using four distinct financial tools. Statistics of 26 distinct banks were taken from Pakistan 

for a period of 15 years. The result shows that ownership concentration improved the bank's 

profitability. 

 
Al-Najjar (2015) investigates whether institutional ownership affects the firm’s performance for 

one of the emerging markets; Jordan. The sample contains 82 non-financial Jordanian firms listed 

at Amman Stock Exchange (ASE) for the period of 2005-2013, and panel data regression analysis 

was applied. The result shows that institutional ownership does not influence firm performance of 

Jordanian firms. 

Tahir, et al., (2015) explore the relationship between institutional ownership and firm 

performance. Data from 2008 to 2013 were collected from annual reports and financial statements 

that consisted of 126 observations of 21 non-financial as a sample of the study. Descriptive 

statistics and regression was used in the analysis. The findings of the study revealed that 

institutional ownership was found significantly and positively related with firm performance. In 

summary, these studies provide different results and conflicting evidence on the effects. There are 

different reasons for these disagreements. It may be a result of researchers applying different 
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estimation methods, financial performance measures, samples, and the corporate governance 

environment in which the firm operates. 

 
Impact of Agency Costs on Financial Performance 

Most of the literature cited on the relationship between the agency cost and firm performance has 

established a significant relationship. Nuhu, et al., (2020) examine impact of agency costs on 

financial performance of listed consumer goods companies in Nigeria. The study utilized data that 

was extracted from the annual reports and accounts of sampled size for the period of 2007-2016. 

A panel data regression technique was employed. The result shows that agency cost has significant 

and negative impact on financial performance. This is an indication that whenever agency cost is 

not managed properly, it will lead to a decline in financial performance. 

 
Hoang, et al., (2019) study the impact of agency costs on firm performance evidence from 

Vietnam. The sample consists of 736 Vietnamese listed public companies over the period six years 

(2010 – 2015). The finding shows that agency cost has significant and negative impact on firm 

performance. Nobance, et al., (2017) investigate equity concentration, agency costs and firm 

performance. The study used a sample of non-financial firms listed on Saudi Stock Exchange 

market for a period of four years (2010-2013). Multiple regression analysis was used to analyze 

the data. The finding reveals that agency cost has insignificant impact on firm performance. 

 
Tobari and Ghanji (2016) asses the relationship between agency costs and financial performance. 

The sample size consist of listed firms on Tehran Stock Exchange for the period of five years 

(2008-2012) using multiple regression technique to analysis the data generated from the annual 

financial reports of the sampled firms. The result shows that agency cost has significant and 

positive relationship with and financial performance.  

 
Khidmat and Rehman (2014) empirically tested the relationship between agency cost and firm 

performance in the emerging economy of Pakistan. They found a negative association between the 

agency costs and firm performance. Jabbary, et al., (2013) examines the impact of agency costs 

on firm performance of listed firms in Tehran Stock Exchange. The sample size consists of 73 

firms listed in Tehran Stock Exchange during the 5-years period, 2006 to 2010. Results of 

statistical analysis showed that there is a significant relationship between agency costs and firm 
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performance. In summary, based on these studies and theories, the previous studies concluded that 

there is a relationship between agency cost and financial performance. This is an indication that 

agent costs affect firm performance. 

 
Impact of Ownership Structure on Agency Costs 

There are factors that contributed to arise in agent costs and one of these factors can be due to 

separation of management and shareholder in an organization. Those factors could play a vital role 

in decreasing agency costs along with such factors that enhance agency costs (Muneer, 2013). 

Create a balance between cost of transaction and agency cost by the management will help in 

decrease agency costs and ownership structure has a role to play on that. 

 
Managerial Ownership on Agency Costs 

Chinelo and Iyiegbuniwe (2018) assess the effect of ownership structure and corporate governance 

on agency cost in manufacturing firms listed on the Nigerian Stock Exchange during the period 

2007 to 2017. The result shows that managerial ownership has strong positive and significant 

relationship with agency cost. The reason could be that the higher the managerial shareholding in 

the company the closer their wealth and decision making interest is aligned with that of company’s 

shareholders. Kamyabi, et al., (2014) study the impact of corporate governance and ownership 

structure on agency cost in listed companies of Tehran stock exchange. The result revealed a 

negative and significant relationship between managerial ownership and agency cost. 

 

 
Institutional Ownership on Agency Costs 

Shareholders have the capacity to actively monitor the managers. However, they are limited to 

their individual stake in the company (Grossman & Hart, 1988). Shareholders with low proportion 

of ownership have little or no incentives to exert monitoring function. However, shareholders with 

higher amounts of ownership have a stronger incentive to monitor and protect their investment 

(Shleifer & Vishny, 1997). Large shareholders may also prevent the possibility of a takeover bid, 

make managers to feel safer about their positions, hence level of ownership structure may help in 

the reduction of agency problems associated with managers (Bukart, 1995). 

 



AFRA CONFERENCE BOOK OF PROCEEDINGS VOLUME 11, ISSUE 2 

206 

 

Chinelo and Iyiegbuniwe (2018) examine the impact of ownership structure and corporate 

governance in mitigating agency cost in manufacturing firms listed on the Nigerian Stock 

Exchange during the period 2007 to 2017. Multivariate fixed effect regression was used to analyze 

the data. The result shows that ownership concentration has a positive relationship but has 

insignificant influence on agency cost. However, Kung and Munyua (2016) found a significant 

and positive relationship between ownership concentration and agency costs.  

 
Florackis (2008) in a study of UK companies concluded stating that ownership concentration is 

also positively related to asset turnover and that ownership concentration seem to play an important 

role in mitigating agency costs in the UK. However, the existence of concentrated holdings may 

decrease diversification, market liquidation and stock’s ability to grow and, therefore, may 

increase the incentives of large shareholders to expropriate firm’s resources (Beiner, et al., 2006). 

 
Ownership Concentration on Agency Costs 

Calopa, et al., (2020) examine the impact of board size and ownership concentration on agency 

costs in large Croatian companies. This research was conducted with large Croatian companies 

using data panel data analysis for a period of five years from 2014 to 2018. The results indicated 

a positive but insignificant relationship between ownership concentration and asset turnover ratio 

for Croatian companies. 

 
Vijayakumaran (2019) obtained 1420 publicly listed non-financial companies on the Shanghai and 

Shenzhen Stock Exchange from 2003 to 2010 to analyze the impact of ownership board 

characteristics and debt financing on agency costs. A GMM system was used to deal with 

unobserved firm characteristics and endogeneity. The result shows that ownership concentration 

and firm size affect agency cost (asset utilization ratio). This implies that the larger a company is, 

the lower the agency problem is. The reasons could be that a larger company has more resources, 

and is able to influence shareholders’ judgments and behaviors, resulting in them acting to favor 

personal interests and violating moral principles. 

 

Chinelo and Iyiegbuniwe (2018) however concluded that ownership concentration has a positive

relationship but has insignificant influence on agency cost. Moez (2018) determined the 

relationship between corporate governance and agency cost by analyzing 125 French companies 
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from 2000 to 2015 divided into different sectors. The results showed that ownership concentration 

has a negative impact on agency costs. This is an indication that controlling shareholders who have 

significant shares of the company have enough power and incentive to monitor and influence 

managers because they may interfere in managers’ decisions by voting. Kung and Munyua (2016) 

found a significant and positive relationship between ownership concentration and agency costs. 

Aziz, et al., (2015) indicate a negative but also insignificant relationship between ownership 

concentration and asset turnover. 

 
Ownership Structure, Agency Costs and Financial Performance 

In summary, from the literature above, the relationship between ownership structure variables,

agency cost and firm performance has been established. The efficient monitoring though 

ownership structure can mitigate the corporate expropriation from agency costs and this will lead 

to better performance.  Similarly, with effective ownership structure involvement, the agency cost 

can be curtailed, while higher firm performance can simultaneously be achieved.  

 
Mukaria, et al., (2020) examine mediating effect of agency costs on relationship between 

ownership structure and value of companies listed at the Nairobi Securities Exchange. The study 

population consisted of 64 listed firms. Generalized least squares estimator was used for the 

analysis. The result shows that managerial ownership transmit a negative influence onto value of 

the firm through managerial discretionary expenses utilization while institutional ownership 

enhance value directly but not indirectly via application of managerial expenses. Based on the link 

between ownership structure attributes and agency cost reduction, as well as the positive 

association between the ownership structure dimensions and firm performance, this means that 

agency costs mediate the existing relationship between ownership structure and financial 

performance of listed consumer goods in Nigeria. 

 
Theoretical Review 

Base on the subject matter, agency theory was review and consider being relevant to this study.

This theory was developed by Jensen and Meckling (1986) used to study managerial behavior, 

agency costs and ownership structure. This theory holds that increasing management ownership 

will reduce agency cost because the proportion of ownership will affect the company's 

management policies and this ownership will further reduce the interest gap between agent and 
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principal and this will lead to increase in performance. This is an indication that when firm’s 

owners give professional managers to manage the firms on their behalf but when professional 

managers departs from maximizing shareholders return the agency problems arises. 

 
Agency theory aims at resolving problems that occur in the relationship between agent and the 

principal (Mori, et al., 2015). Nasrin, et al., (2017) suggest that agency theory rests on assumption 

that firms should aim at maximizing shareholders wealth. This underpin this study by imploring 

the professional managers of listed consumer goods to focus more on process rather than structural 

issues can lead to profit maximization. The second relevance is based on how professional 

managers can improve financial performance by aligning the goals of the shareholders and the 

goals of the management to minimize principal-agent conflict. A motivated management will 

strive to achieve long term success which will benefit the principal (Mishkin, 2016). 

 
3.0 RESEARCH METHODOLOGY  

Research Design, Population and Sample Size 

The study used descriptive research design because the event under study had already taken place 

and the data are already in existence in which the variables are not manipulated. The population 

of the study consists of all twenty (20) listed consumer goods companies that are listed on the 

Nigerian Stock Exchange (NSE) as at 31st December, 2020 (See Appendix A). However, in 

arriving at the sample size three fitters’ criteria were used. The first criterion is that, a company 

must be quoted on the Nigerian Stock Exchange as at 31st December 2020. Also, the company 

must be listed on the stock exchange throughout the study (2010-2020) and the thirdly, the 

financial statements of the companies must be available and accessible. The reason for using the 

three filters it will help researcher to generalize the results and at the same time because of 

availability of the data for the analysis.  

 

Going by the criteria above, nineteen (19) listed consumer goods companies were taken as sample 

size of the study, because they met up with the three criteria while Dn Tyre & Rubber Plc was 

removed because of unavailability of the financial statements for some years. Secondary data were 

collected from the annual reports and accounts of the sampled companies. Data related to 
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managerial ownership, institutional ownership, ownership concentration, agency costs and 

financial performance were extracted from the annual report from 2010 to 2020. 

 
Data Sources and Analysis Method 

Secondary data were collected from the annual reports and accounts of the sampled companies for 

a period of eleven (11) years (2010-2020). In analyzing the mediating effect of agency cost on the 

relationship between ownership structure and financial performance of listed consumer goods in 

Nigeria, panel regression models were used while STATA version 14 was used in data analysis. 

  
Variables and their Measurement 

Four sets of variables were used in this study, namely, the dependent variable (financial 

performance-return on assets), independent variable (ownership structure- managerial ownership, 

ownership concentration and institutional ownership), mediating variable (agency costs) and 

control variable (firm size, leverage and firm age). The following Table represents the 

measurement of the variables. 

 
Table 1: Variables of the Study and Their Measurements 

Variables Clas
s 

Prox
y 

Measurement Justification 

Financial 
Performance 

DV ROA Earnings After Tax 
/Total Assets  
 

Dakhlallh, et al., (2020), Nuhu, et al., 
(2020), Oyedokun, et al., (2020), Hoang, 
et al., (2019) and Rasyid (2015). 

Managerial 
Ownership  

IV MO The proportion of shares 
held by managers to the 
total of shares or issued  

Mukaria, et al., (2020), Oyedokun, et al., 
(2020), Abdullahi and Muhammad 
(2019), Alabdullah (2018) and Basyith, 
et al., (2015). 

Ownership 
Concentratio
n  

IV OC Block holders exceeded 
5% divided by total of 
shares or issued 

Santanu and Soumya (2021), Oyedokun, 
et al., (2020), Zandi, et al., (2020), 
Abdullahi and Muhammad (2019), 
Alabdullah (2018) and Chinelo, and 
Iyiegbuniwe (2018). 

Institutional 
Ownership  

IV ISO Proportion of shares held 
by      institution to the 
total of share or issued 

Mukaria, et al., (2020), Oyedokun, et al., 
(2020), Alabdullah (2018) and Santanu 
and Soumya (2021) 

Agency 
Costs 

MV AC Net Sale divided by total 
assets 

Calopa, et al., (2020), Hoang, et al., 
(2019), Vijayakumaran (2019), Moez 
(2018), Aziz, et al., (2015) and Jabbary, 
et al., (2013).  
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Firm Size CV FSIZ
E 

Natural logarithm of 
Total Assets 

Mukaria, et al., (2020), Hoang, et al., 
(2019), Oyedokun, et al., (2020), Rasyid 
and Linda (2019) and Abbas and Malik 
(2015). 

Leverage  CV LEV Total Debt to Total 
Assets 

Mukaria, et al., (2020), Alsamhi, et al., 
(2020), and Alkatib (2012). 

Firm Age  CV FG Number of years since 
the firm’s establishment 

Mukaria, et al., (2020) and Hoang, et al., 
(2019). 

Source: Developed by Researcher, 2021 

 

Statistical Procedure of Data Analysis 

The study adopted empirical analysis tools which include descriptive statistics, correlations and 

multiple regressions. Descriptive analysis was used to present data in a summarized form while 

correlation matrix was used to assess the level of association between the variables under study.   

In order to test the research hypotheses, Panel data analysis was used. The panel data helps control 

for Heteroskedasticity and VIF test were estimated to test the degree of Multiconearity in the data.  

The panel data analysis consists of the OLS, RE (Random Effect) and FE (Fixed Effect) methods. 

These are econometric techniques that combine both time dimension and cross section dimension 

in order to produce accurate result. To decide whether RE (Random Effect) is more precise or FE 

(Fixed Effect) for a particular panel data, Hausman test is used. If the Hausman test is significant 

then FE is more appropriate but if this test is insignificant then it reveals that RE is more precise 

for a particular data set. The panel regression was carried out using the STATA for windows 

statistical package software version 14 to link the study variables and determine the relationships 

between them. Using regression for this study is due to its strength in determining the variability 

of the study variables. This is in line with studies of Adamu and Haruna (2020), Mukaria, et al., 

(2020), Oyedokun, et al., (2020) and Zandi, et al., (2020) among others. 

 

Model Specification 

This study adopts with modification in the variables a model used by Li, et al., (2021), Adamu and 

Haruna (2020), Mukaria, et al., (2020) and Oyedokun, et al., (2020). To estimate the mediating 

effect of agency cost on the relationship between ownership structure and financial performance 

of listed consumer goods in Nigeria, the steps Baron and Kenny (1986) and Hayes (2013) were 

adopted which are outlined as follows;  
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The first model assesses the direct relationship between ownership structure and value of listed 

firms. The subsequent step of the analysis target ownership structure predicting agency costs 

(mediating variable). The ultimate step involved expressing firm value as a function of agency 

costs in presence of ownership structure. Moreover, this step establishes the change of the direct 

effect of ownership holdings on value of firm on introducing agency costs so as to confirm or 

disapprove existence of any indirect path of mediation. Baron and Kenny (1986) and Hayes (2013) 

mediation approach involves the following set of regression equations concerning ownership 

structure, agency costs and value for firm.  

 

ROAit = β0 + β1MOit + β2OCit + β3ISOit + χ1FSIZEit + χ2LEVit + χ3FGit + ԑ…………..…..(i) 

The first model was used to predict the impact of explanatory on dependent variables. In 

confirming the indirect effect, the regression of direct relationship of model 1 must be significant. 

ROAit = β0 + ϔ1ACit + χ1FSIZEit + χ2LEVit + χ3FGit + ԑ………..………...………………..(ii) 

The second model was used to predict the effect of mediating variable on the dependent variable. 

The assumption is that the impact must be significant.  

ACit = β0 + β1MOit + β2OCit + β3ISOit + χ1FSIZEit + χ2LEVit + χ3FGit + ԑ…………....…..(iii) 

The third model was used to predict the effect of independent variable on mediating variable. 

Similarly, the p-value of ownership structure while predicting agency costs in model 3 must be 

significant   

ROAit = β0 + β1MOit + β2OCit + β3ISOit + ϔ1ACit + χ1FSIZEit + χ2LEVit + χ3FGit + 

ԑ…..…....(iv) 

The fourth model was used to predict the effect mediating variable on the relationship between 

independent variable and financial performance. Finally, the model 4 ought to reflect reduction 

(diminishing) in effect of the relationship between ownership structure and financial performance 

in presence of agency costs (Baron & Kenny, 1986; Hayes, 2013).    

 
4.0 RESULTS AND DISCUSSION 

Descriptive Statistics 

Table 2 shows the descriptive statistics this include the median, mean, standard deviation, 

minimum and maximum values. 

Table 2: Descriptive Statistics Result 

Variable Obs. Mean Std. Dev. Min. Max 
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ROA 209 0.0430 0.1446 -0.6124 0.3195 

MO 209 0.1564 0.1984 0.0002 0.7876 

OC 209 0.5068 0.3252 0.0577 0.8922 

ISO 209 0.4949 0.2186 0.0166 0.7976 

AC 209 0.8670 0.4427 0 1.8605 

LEV 209 0.4009 0.1531 0.67 0.6748 

FG 209 42.5263 14.6508 11 74 

FSIZE 209 2,370,008b 7,590,008b 5,7287b 4,990,009b 

Source: Stata Output 14  

 

Table 4.1 shows that the mean value of ROA of the listed consumer goods companies is 0.0430 

with minimum and maximum value of -0.6124 and 0.3195 respectively. The standard deviation 

for the period was 0.1446, shows that there is a significant variation in ROA of the listed consumer 

goods companies for the period under study. The negative minimum value indicates that some of 

sampled companies incurred a loss at a certain period. The mean value of shareholding by the 

management is 0.1564 with standard deviation of 0.1984. The minimum value of managerial 

ownership was 0.0002; an indication that some board members own share that is less than 1% in 

the companies which they manage. The maximum value of 0.7876 reveals that some managers 

held a significant number of shares in the listed consumer goods companies in Nigeria. 

 
The ownership concentration has a mean value of 0.5068 and standard deviation of 0.3252. This 

implies that listed consumer goods companies in Nigeria have very concentrated ownership, more 

than 50.68% of total shares owned by majority while the minimum to maximum shareholding by 

majority shareholders are 6% and 89% respectively. The institutional equity holding mean value 

is 0.4949 (50%) and standard deviation of 0.2186 while the minimum value is 0.0166. The 

maximum shares held by institutional investors was at 0.7976 (80%) per cent an indication that 

some companies were owned almost exclusively by the institutional equity holders. 

 
The mean value of leverage is 0.4009 with a standard deviation of 0.1531. This means the listed 

consumer goods companies financing is about 40.09% by debt which is expected because they 

require a lot of capital intensive assets to run the business while the minimum to maximum ratios

spent as debt ranges from 0.6780 to 0.6748 debts to total assets. The mean value of firm age is 

42.5263, showing that on average the sampled companies are 43 years and a minimum of 11 year 

and a maximum of 74 years showing that the youngest company is just 11 years old (Dangote 
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Sugar Refinery Plc.) and the oldest is about 74 years old (Nigerian Breweries Plc.). The standard 

deviation value is 14.6508 which imply that there is no significant variation between the mean and 

standard deviation value. Finally, firm size that was measured as total assets has a mean of 

N2,370,008,000 with a minimum of N5,728,700 and maximum of N4,990,009,000. The standard 

deviation of N7,590,008,000 suggests a high level of dispersion in the total assets among the 

sampled listed consumer goods companies in Nigeria. 

 
Correlation Analysis 

The correlation analysis shows the direction, strength, and significance of the relationships among 

the variables under study. A positive correlation indicates that as one variable increases, the other 

variables will also increase. On the other hand, a negative correlation indicates that as one variable 

increases the other variable decreases. From the results in Table 3, all correlations are less than 

0.80 in general. Therefore, there is no issue of Multicollinerity between independent variables 

(Gujarati & Porters, 2009). 

 
Table 3: Results of Correlation Matrix 

Variable ROA MO OC ISO AC FSIZE LEV FG VIF 
ROA 1.0000         
MO -0.0501 1.0000       1.24 
OC 0.3057 -0.0394 1.0000      1.46 
ISO 0.0889 -0.3953 0.3127 1.0000     1.67 
AC 0.4915 -0.1322 0.3375 0.2988 1.0000    1.40 
FSIZE 0.3737 0.1675 0.1285 -0.1795 0.3104 1.0000   1.30 
LEV 0.0250 -0.0938 0.0428 0.3382 0.0589 0.0080 1.0000  1.26 
FG -0.0211 -0.0477 0.3566 -0.0535 0.0144 0.1640 -0.2855 1.0000 1.36 
Mean VIF 1.39 

Source: Stata Output 14  

 

Table 3 presents the correlation matrix and this shows the existence of association among 

variables. The result revealed that there is a positive correlation between (OC, ISO, AC, FSIZE 

and LEV) and ROA while there is a negative correlation between (MO and FG) and ROA. 

Furthermore, Multicollinearity test was conducted using Variance Inflation Factor (VIF) tolerance 

assumption. The result shows that none of the variables exceeded the bench mark which is 10, 

with the highest VIF being 1.67 and the lowest being 1.24. The mean VIF is 1.39 which is also 
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less than the benchmark. These values indicate that the model is free from the problem of 

Multicollinearity. 

 
Table 4: Summary Results of Multiple Regressions of Hierarchical Steps  

 Model 1 ROBUST (ROA-DV) Model 2 ROBUST (ROA-DV) Model 3 FE (AC-DV) 
Variable Coef.    Std. Err.    P>/z/ Coef.    Std. Err.    P>/z/ Coef.    Std. Err.    P>/z/ 
MO -0.0804 0.0402 0.047 - - - -0.2215 0.1770 0.212 
OC 0.1453 0.0335 0.000 - - - 0.4784 0.1632 0.050 
IOS 0.0182 0.0507 0.020 - - - 0.7516 0.1686 0.000 
FSIZE 0.0611 0.0192 0.002 0.0401 0.0175 0.023 -0.3812 0.0779 0.000 
LEV -0.0726 0.0429 0.009 0.0073 0.0441 0.621 -0.3589 0.1525 0.020 
FG -0.0022 0.0005 0.000 -0.0007 0.0003 0.032 -0.0066 0.0070 0.344 
AC - - - 0.1352 0.0236 0.000 - - - 
_Cons -0.3670 0.1486 0.014 0.3384 0.1540 0.029 3.9947 0.5190 0.378 
R2 0.2576 0.3008 0.0379 
Prob>chi2 0.0000 0.0000 0.0000 
Vif 1.31 1.12 1.31 
Hettest 0.0000 0.0000 0.3206 
Hausman 0.0812 0.0949 0.0000 
PLMT 
(RE) 

0.0710 0.0000 - 

Source: Stata Output 14.0 

 

In step one of the mediation models (model 1) regression analyses was performed to assess the 

impact of ownership structure on financial performance while ignoring the mediator (agency 

costs). According to Table 4 above, the model was statistically significant with p-value of 0.0013. 

The multiple regression models produced R² of 0.2385; this implies that explanatory variables 

explain 24% variation in the dependent variable financial performance. The result shows that 

ownership structure variables have significant impact on financial performance. This is an 

indication that ownership structure affect financial performance, this is evidence of rejecting 

hypothesis one (H01) of the study, which state that ownership structure insignificant impact on 

financial performance of listed consumer goods in Nigeria. This is in line with the findings of 

Dakhlallh, et al., (2021), Din, et al., (2021), Memon, et al., (2021), Oyedokun, et al., (2020) and 

Alabdullah (2018). The first mediation condition which states that the response variable should be 

significantly linked to the response variable in the absence of the mediating variable was thus 

satisfied. Concerning control variables, the result shows that all the control variables have 

significant impact on financial performance.  

 
The second model presents the result of impact of agency costs (mediator variable) on financial 

performance (dependent variable). This result shows that agency cost has significant and positive 
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impact on financial performance with regression coefficient (β) value of 0.1352 and a significance 

level (p-value) of 0.000. This is an indication that AC affect financial performance, this is evidence 

of rejecting hypothesis two (H02) of the study, which state that agency costs has insignificant 

impact on financial performance of listed consumer goods in Nigeria. This is in line with the results 

of Nuhu, et al., (2020), Hoang, et al., (2019), Tobari and Ghanji (2016) and Jabbary, et al., (2013) 

while Nobance, et al., (2017) reported otherwise. Therefore, the second condition of mediation is 

also met. In regard to control variables, firm size and age have significant impact on financial 

performance while leverage result shows otherwise. 

 
Model three presents the third condition on mediation which to test the impact of the ownership 

structure on agency cost. This result shows that OC and IOS have significant impact while MO 

shows insignificant impact on AC. This implies that ownership concentration and institutional 

ownership affect financial performance with exception of managerial ownership result that shows 

insignificant on financial performance, this is evidence of rejecting hypothesis three (H03) of the 

study in favour of OC and IOS, which state that ownership structure has insignificant impact on 

agency costs of listed consumer goods in Nigeria. This is in line with findings of Vijayakumaran 

(2019), Moez (2018) and Kung and Munyua (2016) but contradicted with the findings of Chinelo 

and Iyiegbuniwe (2018) and Aziz, et al., (2015). Therefore, the third condition of mediation is met 

in favour of OC and IOS. Finally, the control variables have significant impact on financial 

performance. 

 
In summary, the regression result reveals that the first, second and third conditions of mediation 

test as be achieved in favour of ownership concentration and institutional ownership as suggested 

by Baron and Kenny (1986), therefore, agency costs can play a role of mediation variable in the 

relationship between ownership concentration and financial performance of listed consumer goods 

in Nigeria.  

 
Table 4: Summary Results of Multiple Regressions of Hierarchical Steps 

 Model 1 RE (ROA-DV) Sobel Test 
Variable Coef.    Std. Err.       P>/z/ OC A 0.4784  
MO -0.0571 0.0380 0.134  B 0.1352  
OC 0.1053 0.0266 0.000  SEa 0.1632  
IOS -0.0435 0.0575 0.050  SEb 0.0236  
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AC 0.1120 0.0260 0.000  Z 2.6096  
FSIZE 0.0415 0.0150 0.006     
LEV -0.0398 0.0415 0.338 IOS A 0.7516  
FG -0.0017 0.0004 0.000  B 0.1352  
_Cons -0.3038 0.1294 0.020  SEa 0.1686  
R2 0.3414  SEb 0.0236  
Prob>chi2 0.0000  Z 3.5182  
Vif 1.39     
Hettest 0.0000     
Hausman 0.0570     
PLMT (RE) 0.0627     

Source: Stata Output 14  

 
Moreover, the testing of the mediating effect of agency costs on the relationship between 

ownership structure and financial performance. The significant coefficients of ownership 

concentration changed from (β= 0.1453 to β= 0.1053) and institutional ownership changed from 

(β =0.0182 to β = -0.0435). In this case, the results for this step reflects a changed in regression 

coefficient. Thus, the null hypothesis four (4) on the mediating effect of agency costs on the 

relationship between ownership structure and financial performance was rejected. However, this 

means that agency costs mediate the relationship between ownership concentration and financial 

performance of listed consumer goods companies in Nigeria. 

 
Furthermore, the results of the Sobel Test on the mediating effects of agency costs on the 

relationship between ownership structure and financial performance of listed consumer goods 

companies obtained Z value of 2.6096 for OC and Z value of 3.5182 for IOS. The Z values were 

greater than Z table 1.96, which means an indirect influence between the dependent variable and 

the independent variable, which is mediated by the mediating variable. Hence, the hypothesis four 

(4) that state that agency cost does not significant mediates the relationship between ownership 

structure and financial performance of listed consumer goods in Nigeria is rejected in favour of 

ownership concentration and institutional ownership. This is in line with finding of Mukaria, et 

al., (2020). 

Furthermore, the result provides the evidence that agency cost mediating the relationship between 

ownership structure (ownership concentration and institutional ownership) and financial 

performance of listed consumer goods companies in Nigeria. This is confirmation of McKnight 
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and Weir (2009) analysis that institutional ownership mitigates agency costs perhaps due to the 

fact that they can effectively monitor management. 

 
5.0 CONCLUSION AND RECOMMENDATION 

This study examined the mediating effect of agency cost on the relationship between ownership 

structure and financial performance of listed consumer goods companies in Nigeria. The sample 

size consists of nineteen (19) listed consumer goods in Nigeria for a period of eleven years (2010-

2020). The result shows that agency costs mediate the relationship between ownership structure 

(ownership concentration and institutional ownership) and financial performance of listed 

consumer goods companies in Nigeria. The result supported the agency theory that state ownership 

structures postulates that concentrated ownership can help firms to reduce agency problems, when 

concentrated ownership aligns their interests with that of managers and shareholders, hence 

increasing the overall performance of companies. 

 
The findings of the current study provide realistic recommendations for optimal ownership 

structures to boost the performance of listed consumer goods companies in Nigeria. The study also 

recommends that ownership structure should create an effective monitoring strategy to control the 

managerial opportunistic behavior to lower agency conflicts, and hence lower agency costs and 

this will lead to increase in financial performance. Managers should be paid based on the margin 

profit in the period because when they were well paid based on their ability and efficiency, it will 

enables them to pay more attention on how to increase firm performance which is the desire of 

shareholders. The effectiveness of ownership structure will help to reduce agency costs, thereby 

increasing companies’ performance. 
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APPENDIX: A 
Table 3.1 Population of the Study 
S/No. Name of Company Year of Incorporation Year of Listing 
1. Cadbury Nigeria Plc. 1965 1976 
2. Champion Breweries Plc. 1974 1983 
3. Dangote Sugar Refinery Plc. 2005 2007 
4. Dn Tyre & Rubber Plc. 1961 1974      

(Removed) 
5. Flour Mills Of Nigeria Plc. 1960 1978 
6. Golden Guinea Breweries Plc. 1962 1979 
7. Guinness Nigeria Plc.  1950 1965 
8. Honeywell Flour Mill Plc. 1985 2009 
9. International Breweries Plc. 1971 1995 
10. McNichols Plc. 2004 2009 
11. Multi-Trex Integrated Foods Plc. 1999 2010 
12. Northern Nigeria Flour Mills Plc. 1971 1978 
13. Nascon Allied Industries Plc. 1973 1992 
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14. Nestle Nigeria Plc. 1961 1979 
15 Nigerian Breweries Plc. 1946 1973 
16. Nigerian Enamelware Plc. 1960 1979 
17. PZ Cussons Nigeria Plc. 1948 1972 
18. Unilever Nigeria Plc. 1923 1973 
19. Union Dicon Salt Plc. 1991 1993 
20. Vitafoam Nigeria Plc. 1962 1978 

 
 
 
 

 

 

 

 

 

 

 
APPENDIX: B 

  ___  ____  ____  ____  ____ (R) 
 /__    /   ____/   /   ____/ 
___/   /   /___/   /   /___/   14.2   Copyright 1985-2015 StataCorp LP 
  Statistics/Data Analysis            StataCorp 
                                      4905 Lakeway Drive 
                                      College Station, Texas 77845 USA 
                                      800-STATA-PC        http://www.stata.com 
                                     979-696-4600        stata@stata.com 
                                      979-696-4601 (fax) 
Single-user Stata perpetual license: 
       Serial number:  10699393 
         Licensed to:  MOSES 
Notes: 
      1.  You are running Small Stata. 
      2.  Unicode is supported; see help unicode_advice. 
 
. *(11 variables, 209 observations pasted into data editor) 
 
. describe 
Contains data 
  obs:           209                           
 vars:            11                           
 size:         8,360                           
-------------------------------------------------------------------------------------- 
              storage   display    value 
variable name   type    format     label      variable label 
-------------------------------------------------------------------------------------- 
firm            byte    %8.0g                 Firm 
years           int     %8.0g                 YEARS 
roa             float   %8.0g                 ROA 
mo              float   %8.0g                 MO 
oc              float   %8.0g                 OC 
iso             float   %8.0g                 ISO 
ac              float   %8.0g                 AC 
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fsize           float   %8.0g                 FSIZE 
lev             float   %8.0g                 LEV 
fg              byte    %8.0g                 FG 
assets          double  %8.0g                ASSETS 
-------------------------------------------------------------------------------------- 
Sorted by:  
     Note: Dataset has changed since last saved. 
 
. tabstat roa mo oc iso ac lev fg assets, statistics( mean sd min max count sum skewness kurtosis ) 
 
stats|     roa        mo       oc      iso        ac       lev        fg    assets 
-----+---------------------------------------------------------------------------- 
mean |  .0430421  .1563627  .5067742  .4949134  .8669923  .4009024  42.52632  2.37e+08 
  sd |  .1446435  .1984221  .3252345  .2185706  .4427067  .1531301  14.65076  7.59e+08 
 min |    -.9932     .0002     .0057     .0016         0      .067        11     57287 
 max |     .3195     .7876      .892     .7947    1.8605     .6748        74  4.99e+09 
   N |       209       209       209      209       209       209       209       209 
 sum |    8.9958   32.6798  105.9158  103.4369  181.2014   83.7886      8888  4.94e+10 
skewn|  -3.72403  1.366216 -.2990841 -.8119921 -.2201684 -.0962968  -.145535  5.412141 
kurt|   25.7128   3.85025  1.368192  2.443196  2.510188  2.153649  2.477526  31.56954 
-------------------------------------------------------------------------------------- 
 

 
 
 
 

DESCRIPTIVE STATISTICS 
. summarize roa mo oc iso ac lev fg assets 
    Variable |        Obs        Mean    Std. Dev.       Min        Max 
-------------+--------------------------------------------------------- 
         roa |        209    .0430421    .1446435     -.9932      .3195 
          mo |        209    .1563627    .1984221      .0002      .7876 
          oc |        209    .5067742    .3252345      .0577       .892 
         iso |        209    .4949134    .2185706      .0166      .7947 
          ac |       209    .8669923    .4427067          0     1.8605 
-------------+--------------------------------------------------------- 
         lev |        209    .4009024    .1531301       .067      .6748 
          fg |        209    42.52632    14.65076         11         74 
      assets |        209    2.37e+08    7.59e+08      57287   4.99e+09 
 
. swilk roa mo oc iso ac lev fg assets 
                   Shapiro-Wilk W test for normal data 
    Variable |        Obs       W           V         z       Prob>z 
-------------+------------------------------------------------------ 
         roa |        209    0.69544     47.214     8.889    0.00000 
          mo |        209    0.77553     34.798     8.185    0.00000 
          oc |        209    0.85764     22.069     7.135    0.00000 
         iso |        209    0.88941     17.143     6.553    0.00000 
          ac |       209    0.97752      3.484     2.879    0.00200 
         lev |        209    0.97762      3.470     2.869    0.00206 
          fg |        209    0.98687      2.036     1.640    0.05054 
      assets |        209    0.28103    111.455    10.869    0.00000 
 
 

CORRELATION MATRIX 
. correlate roa mo oc iso ac fsize lev fg 
(obs=209) 
             |      roa       mo       oc      iso       ac    fsize      lev       fg 
-------------+------------------------------------------------------------------------ 
         roa |   1.0000 
          mo |  -0.0501   1.0000 
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          oc |   0.3057  -0.0394   1.0000 
         iso |   0.0889  -0.3953   0.3127   1.0000 
          ac |   0.4915  -0.1322   0.3375   0.2988   1.0000 
       fsize |   0.3737   0.1675   0.1285  -0.1795   0.3104   1.0000 
         lev |   0.0250  -0.0938   0.0428   0.3382   0.0589   0.0080   1.0000 
          fg |  -0.0211  -0.0477   0.3566  -0.0535   0.0144   0.1640  -0.2855   1.0000 
 
 
 STEP ONE: 
ROAit = β0 + β1MOSit + β2ISOit + β3OWCit + χ1FSIZEit + χ2LEVit + χ3FGit + ԑ…………..(i) 
. regress roa mo oc iso fsize lev fg 
      Source |       SS           df       MS      Number of obs   =       209 
-------------+----------------------------------   F(6, 202)       =     11.68 
       Model |  1.12120393         6  .186867322   Prob > F        =    0.0000 
    Residual |  3.23051814       202  .015992664   R-squared       =    0.2576 
-------------+----------------------------------   Adj R-squared   =    0.2356 
       Total |  4.35172207       208  .020921741   Root MSE        =    .12646 
------------------------------------------------------------------------------ 
         roa |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
          mo |  -.0804145   .0489666    -1.64   0.102    -.1769658    .0161368 
          oc |   .1453164   .0314746     4.62   0.000     .0832556    .2073773 
         iso |    .018177   .0502216     0.36   0.718    -.0808489    .1172028 
       fsize |   .0611084   .0099314     6.15   0.000      .041526    .0806909 
         lev |  -.0725551   .0640098    -1.13   0.258    -.1987681    .0536578 
          fg |   -.002249   .0006894    -3.26   0.001    -.0036083   -.0008896 
       _cons |  -.3669704   .0845337    -4.34   0.000    -.5336519   -.2002888 
------------------------------------------------------------------------------ 
 
. vif 
    Variable |       VIF       1/VIF   
-------------+---------------------- 
         iso |      1.57    0.638106 
          oc |      1.36    0.733744 
          fg |      1.33    0.753681 
         lev |      1.25    0.800283 
          mo |      1.23    0.814474 
       fsize |      1.11    0.900291 
-------------+---------------------- 
    Mean VIF |      1.31 
 
. estat hettest 
Breusch-Pagan / Cook-Weisberg test for heteroskedasticity  
         Ho: Constant variance 
         Variables: fitted values of roa 
         chi2(1)      =   202.11 
         Prob > chi2  =   0.0000 
 
. reg roa mo oc iso fsize lev fg, robust 
Linear regression                               Number of obs     =        209 
                                                F(6, 202)         =       9.78 
                                                Prob > F          =     0.0000 
                                                R-squared         =     0.2576 
                                                Root MSE          =     .12646 
------------------------------------------------------------------------------ 
             |               Robust 
         roa |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
          mo |  -.0804145   .0401915    -2.00   0.047    -.1596631   -.0011659 
          oc |   .1453164   .0335176     4.34   0.000     .0792272    .2114057 
         iso |    .018177   .0506965     2.36   0.020    -.0817852    .1181392 
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       fsize |   .0611084   .0192437     3.18   0.002      .023164    .0990528 
         lev |  -.0725551   .0428597    -1.69   0.092     -.157065    .0119547 
          fg |   -.002249   .0004832    -4.65   0.000    -.0032017   -.0012962 
       _cons |  -.3669704   .1485548    -2.47   0.014    -.6598873   -.0740535 
------------------------------------------------------------------------------ 
  
. predict e 
(option xb assumed; fitted values) 
. swilk e 
                   Shapiro-Wilk W test for normal data 
 
    Variable |        Obs       W           V         z       Prob>z 
-------------+------------------------------------------------------ 
           e |        209    0.93980      9.332     5.150    0.00000 
 
. histogram roa, normal kdensity 
(bin=14, start=-.9932, width=.09376429) 

 
  
. histogram e, normal kdensity 
(bin=14, start=-.16105786, width=.02604889) 

 
 
. xtset firm years, yearly 
       panel variable:  firm (strongly balanced) 
        time variable:  years, 2010 to 2020 
                delta:  1 year 
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. xtreg roa mo oc iso fsize lev fg, re 
Random-effects GLS regression                   Number of obs     =        209 
Group variable: firm                            Number of groups  =         19 
R-sq:                                          Obs per group: 
     within  = 0.0007                                         min =         11 
     between = 0.6443                                         avg =       11.0 
     overall = 0.2423                                        max =         11 
                                                Wald chi2(6)      =      21.84 
corr(u_i, X)   = 0 (assumed)                    Prob > chi2       =     0.0013 
------------------------------------------------------------------------------ 
         roa |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
          mo |  -.0359797   .0613771    -0.59   0.558    -.1562766    .0843172 
          oc |   .1066868   .0439477     2.43   0.015      .020551    .1928226 
         iso |   .0777429   .0616753     1.26   0.207    -.0431384    .1986243 
       fsize |   .0461831    .014731     3.14   0.002     .0173109    .0750553 
         lev |  -.0883146   .0648169    -1.36   0.173    -.2153535    .0387243 
          fg |  -.0022611   .0010102    -2.24   0.025    -.0042411   -.0002811 
       _cons |  -.2634931   .1185847    -2.22   0.026    -.4959148   -.0310715 
-------------+---------------------------------------------------------------- 
     sigma_u |  .04693088 
     sigma_e |  .11276737 
         rho |  .14763116   (fraction of variance due to u_i) 
------------------------------------------------------------------------------ 
. estimates store re1 
 
. xtreg roa mo oc iso fsize lev fg, fe 
Fixed-effects (within) regression               Number of obs     =        209 
Group variable: firm                            Number of groups  =         19 
R-sq:                                          Obs per group: 
     within  = 0.0737                                         min =         11 
     between = 0.1135                                         avg =       11.0 
     overall = 0.0208                                        max =         11 
                                                F(6,184)          =       2.44 
corr(u_i, Xb)  = -0.7761                        Prob > F          =     0.0270 
------------------------------------------------------------------------------ 
         roa |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
          mo |   .0534211   .0798784     0.67   0.504    -.1041743    .2110165 
          oc |   .0136157   .0736449     0.18   0.854    -.1316812    .1589126 
         iso |   .1907653   .0760893     2.51   0.013     .0406457    .3408849 
       fsize |  -.0566273   .0351746    -1.61   0.109    -.1260247    .0127701 
         lev |  -.0421299   .0688265    -0.61   0.541    -.1779206    .0936607 
          fg |  -.0041507   .0031505    -1.32   0.189    -.0103665     .002065 
       _cons |    .557383   .2342397     2.38   0.018     .0952421    1.019524 
-------------+---------------------------------------------------------------- 
     sigma_u |  .15620858 
     sigma_e |  .11276737 
         rho |  .65740027   (fraction of variance due to u_i) 
------------------------------------------------------------------------------ 
F test that all u_i=0: F(18, 184) = 3.89                     Prob > F = 0.0000 
 
. estimates store fe1 
 
. hausman fe1 re1 
                 ---- Coefficients ---- 
             |      (b)          (B)            (b-B)     sqrt(diag(V_b-V_B)) 
             |      fe1          re1         Difference          S.E. 
-------------+---------------------------------------------------------------- 
          mo |    .0534211    -.0359797        .0894008        .0511216 
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          oc |    .0136157     .1066868       -.0930711        .0590946 
         iso |    .1907653     .0777429        .1130223        .0445616 
       fsize |   -.0566273     .0461831       -.1028104        .0319414 
         lev |   -.0421299    -.0883146        .0461847        .0231485 
          fg |   -.0041507    -.0022611       -.0018896        .0029841 
------------------------------------------------------------------------------ 
                           b = consistent under Ho and Ha; obtained from xtreg 
            B = inconsistent under Ha, efficient under Ho; obtained from xtreg 
    Test:  Ho:  difference in coefficients not systematic 
                  chi2(6) = (b-B)'[(V_b-V_B)^(-1)](b-B) 
                          =       26.87 
                Prob>chi2 =      0.0812 
                (V_b-V_B is not positive definite) 
 
. xtreg roa mo oc iso fsize lev fg, re 
Random-effects GLS regression                   Number of obs     =        209 
Group variable: firm                            Number of groups  =         19 
R-sq:                                           Obs per group: 
     within  = 0.0007                                         min =         11 
     between = 0.6443                                         avg =       11.0 
     overall = 0.2423                                         max =         11 
                                                Wald chi2(6)      =      21.84 
corr(u_i, X)   = 0 (assumed)                    Prob > chi2       =     0.0013 
------------------------------------------------------------------------------ 
         roa |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
          mo |  -.0359797   .0613771    -0.59   0.558    -.1562766    .0843172 
          oc |   .1066868   .0439477     2.43   0.015      .020551    .1928226 
         iso |   .0777429   .0616753     1.26   0.207    -.0431384    .1986243 
       fsize |   .0461831    .014731     3.14   0.002    .0173109    .0750553 
         lev |  -.0883146   .0648169    -1.36   0.173    -.2153535    .0387243 
          fg |  -.0022611   .0010102    -2.24   0.025    -.0042411   -.0002811 
       _cons |  -.2634931   .1185847    -2.22   0.026    -.4959148   -.0310715 
-------------+---------------------------------------------------------------- 
     sigma_u |  .04693088 
     sigma_e |  .11276737 
         rho |  .14763116   (fraction of variance due to u_i) 
------------------------------------------------------------------------------ 
 
. xttest0 
Breusch and Pagan Lagrangian multiplier test for random effects 
        roa[firm,t] = Xb + u[firm] + e[firm,t] 
        Estimated results: 
                         |       Var     sd = sqrt(Var) 
                ---------+----------------------------- 
                     roa |   .0209217       .1446435 
                       e |   .0127165       .1127674 
                       u |   .0022025       .0469309 
        Test:   Var(u) = 0 
                             chibar2(01) =     6.04 
                          Prob > chibar2 =   0.071 
 STEP TWO: 
ROAit = β0 + ϔ1ACit + χ1FSIZEit + χ2LEVit + χ3FGit + 
ԑ……………...………………..(ii) 
. regress roa ac fsize lev fg 
      Source |       SS           df       MS      Number of obs   =       209 
-------------+----------------------------------   F(4, 204)       =     21.94 
       Model |  1.30905713         4  .327264282   Prob > F        =    0.0000 
    Residual |  3.04266495       204  .014915024   R-squared       =    0.3008 
-------------+----------------------------------   Adj R-squared   =    0.2871 
       Total |  4.35172207       208  .020921741   Root MSE        =    .12213 
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------------------------------------------------------------------------------ 
         roa |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
          ac |   .1352257   .0201626     6.71   0.000     .0954719    .1749795 
       fsize |   .0400862   .0097186     4.12   0.000     .0209245    .0592479 
         lev |  -.0218366   .0578719    -0.38   0.706    -.1359403    .0922671 
          fg |  -.0007497   .0006125    -1.22   0.222    -.0019574    .0004581 
       _cons |  -.3383832   .0760697    -4.45   0.000     -.488367   -.1883995 
------------------------------------------------------------------------------ 
 
. vif 
    Variable |       VIF       1/VIF   
-------------+---------------------- 
       fsize |      1.14    0.876795 
          fg |      1.12    0.890351 
          ac |      1.11    0.899984 
         lev |      1.10    0.913070 
-------------+---------------------- 
    Mean VIF |      1.12 
 
. estat hettest 
Breusch-Pagan / Cook-Weisberg test for heteroskedasticity  
         Ho: Constant variance 
         Variables: fitted values of roa 
         chi2(1)      =   258.57 
         Prob > chi2  =   0.0000 
 
. reg roa ac fsize lev fg, robust 
Linear regression                               Number of obs     =        209 
                                                F(4, 204)         =      13.25 
                                                Prob > F          =     0.0000 
                                                R-squared         =     0.3008 
                                                Root MSE          =     .12213 
------------------------------------------------------------------------------ 
             |               Robust 
         roa |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
          ac |   .1352257    .023576     5.74   0.000     .0887418    .1817097 
       fsize |   .0400862   .0175344     2.29   0.023     .0055143    .0746581 
         lev |  -.0218366   .0440825    -0.50   0.621    -.1087525    .0650792 
          fg |  -.0007497   .0003472    -2.16   0.032    -.0014343    -.000065 
       _cons |  -.3383832   .1540471    -2.20   0.029    -.6421118   -.0346547 
------------------------------------------------------------------------------ 
. predict e2 
(option xb assumed; fitted values) 
 
. swilk e2 
                   Shapiro-Wilk W test for normal data 
 
    Variable |        Obs       W           V         z       Prob>z 
-------------+------------------------------------------------------ 
          e2 |        209    0.93875      9.494     5.190    0.00000 
. xtset firm years, yearly 
       panel variable:  firm (strongly balanced) 
        time variable:  years, 2010 to 2020 
                delta:  1 year 
  
. xtreg roa ac fsize lev fg, re 
Random-effects GLS regression                   Number of obs     =        209 
Group variable: firm                            Number of groups  =         19 
R-sq:                                          Obs per group: 
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     within  = 0.0428                                         min =         11 
     between = 0.6831                                         avg =       11.0 
     overall = 0.2999                                        max =         11 
                                                Wald chi2(4)      =      36.61 
corr(u_i, X)   = 0 (assumed)                    Prob > chi2       =     0.0000 
------------------------------------------------------------------------------ 
         roa |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
          ac |   .1197893   .0232595     5.15   0.000     .0742016     .165377 
       fsize |    .034503    .014291     2.41   0.016     .0064931    .0625129 
         lev |  -.0148999   .0598513    -0.25   0.803    -.1322063    .1024065 
          fg |  -.0009017   .0009347    -0.96   0.335    -.0027337    .0009302 
       _cons |  -.2788588   .1104721    -2.52   0.012    -.4953802   -.0623374 
-------------+---------------------------------------------------------------- 
     sigma_u |  .04946146 
     sigma_e |  .11272607 
         rho |  .16144256   (fraction of variance due to u_i) 
------------------------------------------------------------------------------ 
 
. estimates store re2 
. xtreg roa ac fsize lev fg, fe 
Fixed-effects (within) regression               Number of obs     =        209 
Group variable: firm                            Number of groups  =         19 
R-sq:                                          Obs per group: 
     within  = 0.0644                                         min =         11 
     between = 0.0027                                         avg =       11.0 
     overall = 0.0060                                        max =         11 
                                                F(4,186)          =       3.20 
corr(u_i, Xb)  = -0.3821                        Prob > F          =     0.0144 
------------------------------------------------------------------------------ 
         roa |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
          ac |   .0681351   .0309258     2.20   0.029     .0071247    .1291456 
       fsize |  -.0332171   .0369066    -0.90   0.369    -.1060265    .0395923 
         lev |   .0022739   .0681242     0.03   0.973    -.1321215    .1366692 
          fg |  -.0022024   .0030001    -0.73   0.464    -.0081211    .0037162 
       _cons |   .3293064    .266459     1.24   0.218    -.1963639    .8549767 
-------------+---------------------------------------------------------------- 
     sigma_u |  .10772547 
     sigma_e |  .11272607 
         rho |  .47732822   (fraction of variance due to u_i) 
------------------------------------------------------------------------------ 
F test that all u_i=0: F(18, 186) = 2.97                     Prob > F = 0.0001 
 
. estimates store fe2 
 
 
. hausman fe2 re2 
                 ---- Coefficients ---- 
             |      (b)          (B)            (b-B)     sqrt(diag(V_b-V_B)) 
             |      fe2          re2         Difference          S.E. 
-------------+---------------------------------------------------------------- 
          ac |    .0681351     .1197893       -.0516542        .0203814 
       fsize |   -.0332171      .034503       -.0677201        .0340274 
         lev |    .0022739    -.0148999        .0171738         .032538 
          fg |   -.0022024    -.0009017       -.0013007        .0028508 
------------------------------------------------------------------------------ 
                           b = consistent under Ho and Ha; obtained from xtreg 
            B = inconsistent under Ha, efficient under Ho; obtained from xtreg 
    Test:  Ho:  difference in coefficients not systematic 
                  chi2(4) = (b-B)'[(V_b-V_B)^(-1)](b-B) 
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                          =        7.91 
                Prob>chi2 =      0.0949 
 
. xtreg roa ac fsize lev fg, re 
Random-effects GLS regression                   Number of obs     =        209 
Group variable: firm                            Number of groups  =         19 
R-sq:                                          Obs per group: 
     within  = 0.0428                                         min =         11 
     between = 0.6831                                         avg =       11.0 
     overall = 0.2999                                        max =         11 
                                                Wald chi2(4)      =      36.61 
corr(u_i, X)   = 0 (assumed)                    Prob > chi2       =     0.0000 
------------------------------------------------------------------------------ 
         roa |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
          ac |   .1197893   .0232595     5.15   0.000     .0742016     .165377 
       fsize |    .034503    .014291     2.41   0.016     .0064931    .0625129 
         lev |  -.0148999   .0598513    -0.25   0.803    -.1322063    .1024065 
          fg |  -.0009017   .0009347    -0.96   0.335    -.0027337    .0009302 
       _cons |  -.2788588   .1104721    -2.52   0.012    -.4953802   -.0623374 
-------------+---------------------------------------------------------------- 
     sigma_u |  .04946146 
     sigma_e |  .11272607 
         rho |  .16144256   (fraction of variance due to u_i) 
------------------------------------------------------------------------------ 
 
. xttest0 
Breusch and Pagan Lagrangian multiplier test for random effects 
        roa[firm,t] = Xb + u[firm] + e[firm,t] 
        Estimated results: 
                         |       Var     sd = sqrt(Var) 
                ---------+----------------------------- 
                     roa |   .0209217       .1446435 
                       e |   .0127072       .1127261 
                       u |   .0024464       .0494615 
        Test:   Var(u) = 0 
                             chibar2(01) =    12.69 
                          Prob > chibar2 =   0.0902 
 

 
STEP THREE: 

ACit = β0 + β1MOSit + β2ISOit + β3OWCit + χ1FSIZEit + χ2LEVit + χ3FGit + ԑ……….…..(iii) 
. regress ac mo oc iso fsize lev fg 
      Source |       SS           df       MS      Number of obs   =       209 
-------------+----------------------------------   F(6, 202)       =     13.62 
       Model |  11.7391138         6  1.95651897   Prob > F        =    0.0000 
    Residual |  29.0266395       202  .143696235   R-squared       =    0.2880 
-------------+----------------------------------   Adj R-squared   =    0.2668 
       Total |  40.7657533       208  .195989199   Root MSE        =    .37907 
------------------------------------------------------------------------------ 
          ac |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
          mo |   -.207751   .1467785    -1.42   0.158    -.4971656    .0816635 
          oc |   .3571245   .0943457     3.79   0.000     .1710957    .5431533 
         iso |   .5502228   .1505404     3.65   0.000     .2533908    .8470549 
       fsize |   .1750081   .0297694     5.88   0.000     .1163094    .2337069 
         lev |  -.2922041   .1918706    -1.52   0.129    -.6705302     .086122 
          fg |  -.0047823   .0020665    -2.31   0.022     -.008857   -.0007076 
       _cons |  -.5640796   .2533915    -2.23   0.027    -1.063711   -.0644481 
------------------------------------------------------------------------------ 
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. vif 
    Variable |       VIF       1/VIF   
-------------+---------------------- 
         iso |      1.57    0.638106 
          oc |      1.36    0.733744 
          fg |      1.33    0.753681 
         lev |      1.25    0.800283 
          mo |      1.23    0.814474 
       fsize |      1.11    0.900291 
-------------+---------------------- 
    Mean VIF |      1.31 
 
. estat hettest 
Breusch-Pagan / Cook-Weisberg test for heteroskedasticity  
         Ho: Constant variance 
         Variables: fitted values of ac 
         chi2(1)      =     0.99 
         Prob > chi2  =   0.3206 
 
. xtset firm years, yearly 
       panel variable:  firm (strongly balanced) 
        time variable:  years, 2010 to 2020 
                delta:  1 y 
 
. xtreg ac mo oc iso fsize lev fg, re 
Random-effects GLS regression                   Number of obs     =        209 
Group variable: firm                            Number of groups  =         19 
R-sq:                                          Obs per group: 
     within  = 0.2148                                         min =         11 
     between = 0.0026                                         avg =       11.0 
     overall = 0.0137                                        max =         11 
                                                Wald chi2(6)      =      33.39 
corr(u_i, X)   = 0 (assumed)                    Prob > chi2       =     0.0000 
------------------------------------------------------------------------------ 
          ac |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
          mo |  -.2512022   .1775335    -1.41   0.157    -.5991614     .096757 
          oc |   -.051163   .1461165    -0.35   0.726     -.337546      .23522 
         iso |   .6605251   .1745791     3.78   0.000     .3183564    1.002694 
       fsize |  -.0530392   .0550522    -0.96   0.335    -.1609396    .0548612 
         lev |  -.4681214   .1626033    -2.88   0.004     -.786818   -.1494248 
          fg |  -.0062301    .003986    -1.56   0.118    -.0140424    .0015823 
       _cons |   1.461225    .417748     3.50   0.000     .6424544    2.279997 
-------------+---------------------------------------------------------------- 
     sigma_u |  .23156116 
     sigma_e |  .24983818 
         rho |   .4620882   (fraction of variance due to u_i) 
------------------------------------------------------------------------------ 
. estimates store re3 
 
 
. xtreg ac mo oc iso fsize lev fg, fe 
Fixed-effects (within) regression               Number of obs     =        209 
Group variable: firm                            Number of groups  =         19 
R-sq:                                          Obs per group: 
     within  = 0.3149                                         min =         11 
     between = 0.1947                                         avg =       11.0 
     overall = 0.0379                                        max =         11 
                                                F(6,184)          =      14.10 
corr(u_i, Xb)  = -0.8334                        Prob > F          =     0.0000 
------------------------------------------------------------------------------ 
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          ac |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
          mo |  -.2215062   .1769721    -1.25   0.212    -.5706617    .1276493 
          oc |    .478412   .1631615     1.91   0.050       .60032     .043496 
         iso |   .7516238   .1685772     4.46   0.000      .419031    1.084217 
       fsize |  -.3811649   .0779299    -4.89   0.000     -.534916   -.2274138 
         lev |  -.3588718   .1524864    -2.35   0.020    -.6597184   -.0580251 
          fg |  -.0066225   .0069799    -0.95   0.344    -.0203936    .0071485 
       _cons |   3.994658   .5189623     7.70   0.000     2.970776     5.01854 
-------------+---------------------------------------------------------------- 
     sigma_u |  .67727712 
     sigma_e |  .24983818 
         rho |    .880222   (fraction of variance due to u_i) 
------------------------------------------------------------------------------ 
F test that all u_i=0: F(18, 184) = 15.61                   Prob > F = 0.0000 
 
. estimates store fe3 
 
. hausman fe3 re3 
                 ---- Coefficients ---- 
             |      (b)          (B)            (b-B)     sqrt(diag(V_b-V_B)) 
             |      fe3          re3         Difference          S.E. 
-------------+---------------------------------------------------------------- 
          mo |   -.2215062    -.2512022         .029696               . 
          oc |    -.278412     -.051163        -.227249        .0726063 
         iso |    .7516238     .6605251        .0910987               . 
       fsize |   -.3811649    -.0530392       -.3281257        .0551573 
         lev |   -.3588718    -.4681214        .1092496               . 
          fg |   -.0066225    -.0062301       -.0003925        .0057299 
------------------------------------------------------------------------------ 
                           b = consistent under Ho and Ha; obtained from xtreg 
            B = inconsistent under Ha, efficient under Ho; obtained from xtreg 
    Test:  Ho:  difference in coefficients not systematic 
                  chi2(6) = (b-B)'[(V_b-V_B)^(-1)](b-B) 
                          =       88.97 
                Prob>chi2 =      0.0000 
                (V_b-V_B is not positive definite) 
 

 
  

STEP FOUR: 
ROAit = β0 + β1MOSit + β2ISOit + β3OWCit + ϔ1ACit + χ1FSIZEit + χ2LEVit + χ3FGit + ԑ…....(iv) 
. regress roa mo oc iso ac fsize lev fg 
      Source |       SS           df       MS      Number of obs   =       209 
-------------+----------------------------------   F(7, 201)       =     14.88 
       Model |  1.48563488         7  .212233554   Prob > F        =    0.0000 
    Residual |  2.86608719       201   .01425914   R-squared       =    0.3414 
-------------+----------------------------------   Adj R-squared   =    0.3185 
       Total |  4.35172207       208  .020921741   Root MSE        =    .11941 
------------------------------------------------------------------------------ 
         roa |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
          mo |  -.0571361   .0464654    -1.23   0.220    -.1487583     .034486 
          oc |   .1053009   .0307558     3.42   0.001     .0446554    .1659463 
         iso |  -.0434751   .0489647    -0.89   0.376    -.1400254    .0530752 
          ac |   .1120493    .022164     5.06   0.000     .0683455    .1557531 
       fsize |   .0414989   .0101482     4.09   0.000     .0214883    .0615095 
         lev |  -.0398139   .0607871    -0.65   0.513    -.1596761    .0800484 
          fg |  -.0017131   .0006595    -2.60   0.010    -.0030136   -.0004126 
       _cons |  -.3037656    .080794    -3.76   0.000    -.4630781   -.1444532 
------------------------------------------------------------------------------ 
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. vif 
    Variable |       VIF       1/VIF   
-------------+---------------------- 
         iso |      1.67    0.598524 
          oc |      1.46    0.685145 
          ac |      1.40    0.712035 
          fg |      1.36    0.734215 
       fsize |      1.30    0.768763 
         lev |      1.26    0.791199 
          mo |      1.24    0.806475 
-------------+---------------------- 
    Mean VIF |      1.39 
 
 
 
 
 
. estat hettest 
Breusch-Pagan / Cook-Weisberg test for heteroskedasticity  
         Ho: Constant variance 
         Variables: fitted values of roa 
         chi2(1)      =   311.08 
         Prob > chi2  =   0.0000 
 
. reg  roa mo oc iso ac fsize lev fg, robust 
Linear regression                               Number of obs     =        209 
                                                F(7, 201)         =      13.04 
                                                Prob > F          =     0.0000 
                                                R-squared         =     0.3414 
                                                Root MSE          =     .11941 
------------------------------------------------------------------------------ 
             |               Robust 
         roa |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
          mo |  -.0571361   .0379931    -1.50   0.134    -.1320523      .01778 
          oc |   .1053009   .0265669     3.96   0.000     .0529153    .1576864 
         iso |  -.0434751   .0574891    -2.76   0.050    -.1568342    .0698839 
          ac |   .1120493   .0259603     4.32   0.000     .0608598    .1632389 
       fsize |   .0414989   .0150218     2.76   0.006     .0118783    .0711195 
         lev |  -.0398139   .0414752    -0.96   0.338    -.1215962    .0419684 
          fg |  -.0017131   .0004111    -4.17   0.000    -.0025237   -.0009025 
       _cons |  -.3037656   .1294466    -2.35   0.020    -.5590132    -.048518 
------------------------------------------------------------------------------ 
 
. predict e3 
(option xb assumed; fitted values) 
 
. swilk e3 
                   Shapiro-Wilk W test for normal data 
 
    Variable |        Obs       W           V         z       Prob>z 
-------------+------------------------------------------------------ 
          e3 |        209    0.92360     11.844     5.700    0.00000 
 
. xtset firm years, yearly 
       panel variable:  firm (strongly balanced) 
        time variable:  years, 2010 to 2020 
                delta:  1 year 
 
. xtreg roa mo oc iso ac fsize lev fg, re 
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Random-effects GLS regression                   Number of obs     =        209 
Group variable: firm                            Number of groups  =         19 
R-sq:                                          Obs per group: 
     within  = 0.0420                                         min =         11 
     between = 0.7555                                         avg =       11.0 
     overall = 0.3355                                        max =         11 
                                                Wald chi2(7)      =      48.99 
corr(u_i, X)   = 0 (assumed)                    Prob > chi2       =     0.0000 
------------------------------------------------------------------------------ 
         roa |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
          mo |  -.0150607   .0574129    -0.26   0.793    -.1275879    .0974666 
          oc |   .0881967   .0405475     2.18   0.030     .0087251    .1676683 
         iso |   .0037436    .059323     0.06   0.950    -.1125273    .1200146 
          ac |     .11002   .0242841     4.53   0.000     .0624241    .1576159 
       fsize |   .0358242   .0136392     2.63   0.009     .0090918    .0625565 
         lev |  -.0378315   .0628171    -0.60   0.547    -.1609507    .0852877 
          fg |   -.001647   .0009218    -1.79   0.074    -.0034538    .0001597 
       _cons |  -.2837396   .1080536    -2.63   0.009    -.4955208   -.0719583 
-------------+---------------------------------------------------------------- 
     sigma_u |  .04138616 
     sigma_e |  .11228037 
         rho |  .11961246   (fraction of variance due to u_i) 
------------------------------------------------------------------------------ 
. estimates store re4 
 
. xtreg roa mo oc iso ac fsize lev fg, fe 
Fixed-effects (within) regression               Number of obs     =        209 
Group variable: firm                            Number of groups  =         19 
R-sq:                                          Obs per group: 
     within  = 0.0867                                         min =         11 
     between = 0.0019                                         avg =       11.0 
     overall = 0.0042                                        max =         11 
                                                F(7,183)          =       2.48 
corr(u_i, Xb)  = -0.5847                        Prob > F          =     0.0186 
------------------------------------------------------------------------------ 
         roa |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
          mo |   .0652536   .0798713     0.82   0.415    -.0923335    .2228406 
          oc |    .028488   .0739047     0.39   0.700    -.1173269    .1743029 
         iso |   .1506148   .0797483     1.89   0.061    -.0067296    .3079591 
          ac |   .0534183   .0331311     1.61   0.109    -.0119497    .1187864 
       fsize |  -.0362661   .0372299    -0.97   0.331    -.1097211    .0371889 
         lev |  -.0229596   .0695531    -0.33   0.742    -.1601886    .1142695 
          fg |   -.003797   .0031445    -1.21   0.229    -.0100012    .0024072 
       _cons |    .343995   .2681626     1.28   0.201     -.185093    .8730831 
-------------+---------------------------------------------------------------- 
     sigma_u |  .12470081 
     sigma_e |  .11228037 
         rho |  .55226753   (fraction of variance due to u_i) 
------------------------------------------------------------------------------ 
F test that all u_i=0: F(18, 183) = 2.46                     Prob > F = 0.0013 
 
. estimates store fe4 
 
. hausman fe4 re4 
                 ---- Coefficients ---- 
             |      (b)          (B)            (b-B)     sqrt(diag(V_b-V_B)) 
             |      fe4          re4         Difference          S.E. 
-------------+---------------------------------------------------------------- 
          mo |    .0652536    -.0150607        .0803143        .0555264 
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          oc |     .028488     .0881967       -.0597087        .0617884 
         iso |    .1506148     .0037436        .1468712        .0532971 
          ac |    .0534183       .11002       -.0566016        .0225379 
       fsize |   -.0362661     .0358242       -.0720903        .0346415 
         lev |   -.0229596    -.0378315        .0148719        .0298604 
          fg |    -.003797     -.001647       -.0021499        .0030064 
------------------------------------------------------------------------------ 
                           b = consistent under Ho and Ha; obtained from xtreg 
            B = inconsistent under Ha, efficient under Ho; obtained from xtreg 
    Test:  Ho:  difference in coefficients not systematic 
                  chi2(7) = (b-B)'[(V_b-V_B)^(-1)](b-B) 
                          =       14.07 
                Prob>chi2 =      0.0570 
 
. xtreg roa mo oc iso ac fsize lev fg, re 
Random-effects GLS regression                   Number of obs     =        209 
Group variable: firm                            Number of groups  =         19 
R-sq:                                          Obs per group: 
     within  = 0.0420                                         min =         11 
     between = 0.7555                                         avg =       11.0 
     overall = 0.3355                                        max =         11 
                                                Wald chi2(7)      =      48.99 
corr(u_i, X)   = 0 (assumed)                    Prob > chi2       =     0.0000 
------------------------------------------------------------------------------ 
         roa |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
          mo |  -.0150607   .0574129    -0.26   0.793    -.1275879    .0974666 
          oc |   .0881967   .0405475     2.18   0.030     .0087251    .1676683 
         iso |   .0037436    .059323     0.06   0.950    -.1125273    .1200146 
          ac |     .11002   .0242841     4.53   0.000     .0624241    .1576159 
       fsize |   .0358242   .0136392     2.63   0.009     .0090918    .0625565 
         lev |  -.0378315   .0628171    -0.60   0.547    -.1609507    .0852877 
          fg |   -.001647   .0009218    -1.79   0.074    -.0034538    .0001597 
       _cons |  -.2837396   .1080536    -2.63   0.009    -.4955208   -.0719583 
-------------+---------------------------------------------------------------- 
     sigma_u |  .04138616 
     sigma_e |  .11228037 
         rho |  .11961246   (fraction of variance due to u_i) 
------------------------------------------------------------------------------ 
 
. xttest0 
Breusch and Pagan Lagrangian multiplier test for random effects 
        roa[firm,t] = Xb + u[firm] + e[firm,t] 
        Estimated results: 
                         |       Var     sd = sqrt(Var) 
                ---------+----------------------------- 
                     roa |   .0209217       .1446435 
                       e |   .0126069       .1122804 
                       u |   .0017128       .0413862 
        Test:   Var(u) = 0 
                             chibar2(01) =     2.35 
                          Prob > chibar2 =   0.0627 
 
. 
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ABSTRACT 

Past empirical evidence generally suggests that the presence of female directors on corporate 
boards tends to improve earnings quality due to their superior monitoring abilities. Unlike 
previous studies that focus on accrual-based earnings management and real earnings 
management, this study analyses small positive net profit (earnings management proxy) and 
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investigates the probability that the inclusion of more female directors and independent directors 
among financially distressed firms will help reduce managers’ net profit manipulation. Using a 
sample of 179 firm-year observations obtained by implementing Altman’s Z_ score model for listed 
non-financial firms in Nigeria for the period 2011 to 2020, binary logistic regression analysis 
reveals that the inclusion of more female director to participate in board activities is associated 
with lower levels of net profit manipulation likelihood. This finding aligns well with resource 
dependence and social theories which supports female directors’ monitoring efficacy and note that 
female directors are more conservative and risk-averse than their male counterpart. Most 
interestingly, the study outcome suggest that higher board independence fail to curb earnings 
management for financially distressed companies in Nigeria. However, the study recommends 
among others that female participation on corporate boards should be given kin priority since 
such policies when implemented have been empirically proven to serve as a good corporate 
governance tool effective in curbing earnings management activities of managers which will 
ultimately provide stakeholders with higher quality earnings reports. 
 

Keywords: Board Gender Diversity, Earnings Management, Financially Distressed Firms, Binary 
Logistic Regression 

 

1 Introduction 

Earnings management has been a crucial topic among academia, regulators and practitioners, and 

have attracted a lot of attention in the accounting world. Earnings management have remained a 

major source of concern to users of financial statement and have been practiced within publicly 

traded companies (Rudra & Bhattacharjee, 2012). Nwoye, Anichebe and Osegbue (2020) 

document that earnings management has remained a widely researched area in accounting during 

the last two decades; this is because it is assumed as the most important ethical issue facing the 

accounting profession. Earnings management is practiced for a variety of reasons with several 

strategies, the majority of which is to meet up with management's goals (Bassiouny, 2016). 

However, through the establishment of strategic objectives, mission and vision statements the 

board of directors is established to perform important roles which help in improving firm 

performance (Fama & Jensen, 1983; Johnson, Schnatterly, & Hill, 2013; Chouaibi, Harres, & 

Brahim, 2016) consequently reducing earnings management. The board of directors, who are 

elected by the company's shareholders, oversee the company's financial and strategic choices 

(Alam, Chen, Ciccotello, & Ryan, 2014) and they are tasked with the provision of quality financial 

reports. According to Shawtari, Mohammed, Abdul Rashid, and Ayedh (2017), a board's 

composition (which include it heterogeneity) is a critical tool for ensuring effective delivery of 

accounting information to its users. 


