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GENERAL & APPLIED ECONOMICS | RESEARCH ARTICLE

Probable earning manipulation and fraud in 
banking sector. Empirical study from East Africa
Samuel Nyakarimi1*

Abstract:  The aim of the study was to determine extent of earning manipulations 
and possible fraudulent activities in banking sector. The study involved banks in East 
Africa where the financial statements of 34 banks in Kenya, 30 banks in Tanzania 
and 20 banks in Uganda were analysed. The study used Beneish model to classify 
banks as manipulators and non-manipulators. Later, probit regression model was 
applied based on the results of Beneish model to reclassify the banks as fraudulent 
or otherwise. The study revealed that 79.4% of Kenyan, 83.3% of Tanzanian and 
70% of Ugandan banks could be non-manipulators. Further analysis showed that 
79.4%, 76.7% and 80% of Kenyan, Tanzanian and Ugandan banks, respectively, 
were possibly not engaged in fraudulent activities. The study concluded that some 
banks could have been involved in earning management and fraud. The study 
contributes earning management literature by providing evidence that earning 
management is rife in banking sectors in less-developed countries though banks 
have strict regulations. The study further contributes to mechanisms of reclassifi-
cation of institutions as either fraudulent or otherwise. The study recommends that 
financial statements prepared must be given professional autonomy. Further, it was 
recommended that the auditors should emphasise computations of ratios by 
financial statement prepared in order to give a clear, true and fair view of financial 
position of organizations. The study findings can be used by the management, 
regulators and government bodies in less developed and developing countries to 
develop policies that would seal the loopholes that fraudsters use.

Subjects: African Studies; Regulation; Statistics for Social Sciences  

Keywords: earning management; fraud; banking sector; beneish model; probit model

1. Introduction
Earning management or earning manipulation may be a legal or illegal way or action that the 
management take to either increase the earnings or reduce the amount of losses to be 
reported (Ismail et al., 2015). The methods used to manipulate earnings may involve actual 
transactions or management of accruals. Accrual management arises due to flexibility of 
accounting standards where managers are allowed to select accounting policies and methods 
that they apply in estimations and judgment. On the other hand, measurements and recogni-
tion concepts are applied in actual transactions, which are sometimes not prudently applied 
(Pereira & Alves, 2017).

Manipulation of earnings has been classified as either white, black or grey. Earning manip-
ulation, that is classified as white, is the manipulation that is meant to improve transparency 
in financial reporting, grey earning manipulation simply means the use of creative accounting 

Nyakarimi, Cogent Economics & Finance (2022), 10: 2083477
https://doi.org/10.1080/23322039.2022.2083477

Page 1 of 20

Received: 10 February 2022 
Accepted: 24 May 2022

*Corresponding author: Samuel 
Nyakarimi, Business Studies, 
University of Embu, Kenya 
E-mail: ngigi.samuel@embuni.ac.ke

Reviewing editor:  
Vassilios Papavassiliou, University 
College Dublin, Dublin, Ireland 

Additional information is available at 
the end of the article

© 2022 The Author(s). This open access article is distributed under a Creative Commons 
Attribution (CC-BY) 4.0 license.

http://crossmark.crossref.org/dialog/?doi=10.1080/23322039.2022.2083477&domain=pdf
http://creativecommons.org/licenses/by/4.0/


in reporting for opportunistic purposes or for enhancing efficiency in financial reporting 
whereas black classification means that earning management was out rightly meant to 
misrepresent facts in order to defraud the organization (Roy & Debnath, 2015). Earning 
manipulation also referred to as fraudulent accounting may involve reclassification of 
expenses as non-recurrent and aggressively use of discretionary accruals (Shahzad, 2016). 
Financial statements of the business enterprises are the main sources of information and 
therefore the main focus in corporate reporting should be the quality of earnings reflected in 
financial statements. Despite the importance of financial statements as a source of informa-
tion, people who prepare the financial statements have freedom of selecting the applicable 
accounting rules and estimations in order to make financial reports informative (H. R. Talab 
et al., 2018).

Earning management may arise when the managers intervene or directs the way the process of 
financial statement reporting is undertaken. This intervention may be to influence the people 
preparing the financial statement to create a perfect picture of the performance of the business 
to the stakeholders and also influence those contracts that mostly depend on the financial health 
of businesses that is reflected through financial statement (Haque et al., 2016). The directives from 
the managers on how to prepare the financial statements may be detrimental to the survival of 
the organization as most of them are not professional accountants or financial analysts. Pressure 
from different quarters may force managers to practice earning management. The shareholders of 
the business, the market, urgency and importance of raising finances to finance a given project or 
activity may increase the pressure on the management to manipulate financial statements 
(Drábková, 2015). The motivations for manipulation of earnings discussed may give the manage-
ment the intended results in a short while, though the consequences of their actions may be dire 
at the end.

The management may be motivated to manipulate the financial statements to ensure that the 
set financial targets are met as reflected in financial statements as opposed to the real situation. 
Managers are likely to manipulate financial statements by managing the abnormal accruals 
(Abbadi, Hijazi & Al-Rahahleh, 2016). Further motivations of earning management may include 
initial public offer of the stocks of the company, incentive to change the chief executive officer and 
motivation of hefty bonuses (Muda et al., 2018). Although the managers may succeed in hood-
winking the shareholders and investors that the financial health of the company is sound, the 
company may find itself in financial distress if the practice continues.

Earning management may also be due to cost of capital, though this motivation is not 
important as compared to motivation based on the management’s earnings. The managers 
may not have incentive to use equity for earning management as the owners of the business 
decide dividends to be paid. Consequently, managers use debt as motivation for earning man-
agement because if the company reports higher earnings in financial statements, it makes the 
business more attractive to lenders (Nikoomaram et al., 2016). Earning management may be 
used by managers as a tool to avoid taxes, to evade political costs and in some cases to improve 
the worthiness through stock prices in the eyes of lenders (Shanwari & Shah, 2015). Taxes paid 
to government reduce the amounts distributed as dividends to shareholders as well as increased 
bonuses for managers based on reported profits. Therefore, avoidance of taxes may be beneficial 
to the management (increased bonuses), shareholders (increased dividends) and improved stock 
prices benefit the entire organization by providing more capital for expansion. However, the 
benefits may not last for long especially when earning manipulation was in contravention of 
the laws.

Agency problems lead to earnings management due to inconsistency between the stakes of the 
business owners and business management’s interest. Management has an advantage of having 
more information than other stakeholders, which leads to information asymmetry (Sari & Sari, 
2019). Due to information asymmetry, managers make opportunistic decisions as the other 
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stakeholders do not have sufficient information that they can use to question the management’s 
actions (Haque et al., 2016). As per agency theory, information asymmetry is one of the reasons 
why management make opportunistic decisions, however, this may not be entirely true as some 
decisions may require quick deliberations thus no need to involve other stakeholders and in other 
cases, some stakeholders may not fully understand some information. Therefore, need or impor-
tance for full disclosure of information is defeated.

Large- and medium-sized firms are likely to practice earning management to report better 
results. Among the large- and medium-sized firms, it was estimated that between 30% and 40% 
of the firms engage in earning management in order to report positive earnings, while other firms 
estimated to be between 8% and 12% practice earning management to report higher earnings 
than really earned incomes (Ali et al., 2015). Earning management identification is important as it 
enables the users of financial statements examine the economic performance of the business, be 
able to forecast the profitability of the company as well as be able to correctly find out the real 
value of the firm. Earning management can be determined by the use of M-score (Mahama, 2015). 
The fraudsters manipulate the financial statements by overstating elements like assets, sale and 
profits and on the other hand by reducing the amount of liabilities and losses reported. These form 
of fraud have increased in number (Mehta & Bhavani, 2017).

Numerous studies about earning management have been undertaken. Paolone and 
Magazzino (2014) undertook study on earning management in Italy. In their research, they 
analysed food, textile, automotive clothing as well as metallurgic industries. Omar et al. 
(2014) researched on financial statement fraud in Megan Media Holdings Berhad 
a company established in Malaysia to produce components of electronics, plastic injections 
and auto parts. It later expanded operations to include manufacture of digital versatile discs. 
Mahama (2015) undertook a research on corporate fraud and financial statement manipula-
tion in Enron a USA company which collapsed. Mehta and Bhavani (2017) studied the 
financial statements of Toshiba a Japanese company to determine whether there was evi-
dence of earnings manipulation.

The studies reviewed were either from a single country or based on the information from a single 
organization and none focused on banking sector. The studies also focused on developed econo-
mies or developing but not less developed countries. Hardly any research focused on less devel-
oped countries. The aim of this study was to determine extent of earning manipulations and 
possible fraudulent activities in banking sector. The study focused on less developed East African 
banking sectors that have not received enough attention from the scholars as witnessed in the 
background studies undertaken by various researchers. This study bridged that gap by focusing on 
banking sector in three East African countries of Kenya, Tanzania and Uganda. These countries 
formed the original East African Community block and have treaties on economies, politics and 
monetary policies.

The study is unique in that there is no study that has combined and compared the extent of 
earning management and fraud in East African banking sectors. The study has provided 
additional aspect of not only demonstrating the existence of earning management (which 
can be legal or illegal), but also re-categorising the act of earning management as fraudulent 
or otherwise. Beneish model is applied in determination the existence of earning management 
only. Earning management has been categorised as white (to improve transparency), grey (use 
creative accounting for opportunistic purposes) and black (misrepresentation of facts). Under 
Beneish model, there are no distinctions in aforementioned classes of earning management. 
This study has gone beyond demonstration of earning management presence to re-evaluation 
of earning management acts and categorising the acts as fraudulent or otherwise. The addi-
tional analysis and classification of earning management is new phenomenon in banks and 
more so in developing countries or emerging economies to the best of my knowledge. This 
study has therefore added to the literature of earning management and fraud by providing 

Nyakarimi, Cogent Economics & Finance (2022), 10: 2083477                                                                                                                                          
https://doi.org/10.1080/23322039.2022.2083477                                                                                                                                                       

Page 3 of 20



additional mechanism of categorising earning management as either fraudulent or non- 
fraudulent. The study adds to the literature of earning management in different ways which 
include: provision of evidence through empirical study that earning management and manip-
ulation of financial statements is also persistent in less developed countries and more so in 
East Africa. The study has provided evidence that even in banks where there are strict regula-
tions earning management is rife. The study contributes to mechanisms used to classify firms 
as either manipulators or non-manipulators of financial statements. Finally, the study has 
extended the application of Beneish model in determination of earning management in 
banks. The rest of the paper is organized into the following sections: background of banking 
sector in East Africa is presented in section 2, literature review is presented in section 3, 
methodology applied in the study is presented in section 4, tests of assumptions have been 
presented in section 5, data analysis and findings are presented in section 6 and finally 
discussions, conclusions and recommendations are presented in section 7.

2. Background of banking sector in East Africa
Kenya, Tanzania and Uganda formed East Africa Community (EAC) in 2000. Other countries that 
include Burundi and Rwanda were admitted to EAC in 2007, whereas the last entrant to EAC, South 
Sudan was admitted to the community in 2016. The EAC ratified a monetary union in 2015 and it is 
expected to culminate in single currency in 2024. Under this monetary union treaty, the EAC 
established protocols to supervise banks among other things (Dridi & Nguyen, 2018). Liberalization 
of finance led to growth of banking sector in East Africa (Mathuva & Nyangu, 2021a). Monetary 
affairs committee in EAC developed protocols to enhance harmonization of legal, supervisory and 
practices of central banks in East Africa (European Investment Bank European Investment Bank, 
2016).

Kenyan banking sector is largest in EAC (European Investment Bank, 2016). Kenya has 42 
licensed commercial banks of which 13 are foreign. Banking sector in Kenya is dominated by Tier 
1 banks that control 75% of the entire sector (Mathuva & Nyangu, 2021a). Kenyan banking sector 
experienced the worst banking crisis between 1984 and 1999 where 24 banks collapsed. Between 
2014 and 2016, three commercial banks collapsed. The failures of these banks were mainly non- 
performing loans, weaknesses in corporate governance and unregulated advances of loans, which 
were fraudulent (Mathuva & Nyangu, 2021a).

Tanzania has 37 registered commercial banks (Makanile & Pastory, 2022). In recent past, 
Tanzania banking sector has not experienced major crisis. However, in 1990, the government- 
owned banks were found to be insolvent and they were controlling 95% banking sector’s assets. 
This loss was equated to 10% on the country’s gross domestic product. Later in 1994, the banking 
sector in Tanzania had non-performing loans of between 60% and 80% (Mathuva & Nyangu, 
2021a).

In Uganda, the number of registered banks has increased to 25 in 2020 as compared to 1999 
where there were 20 registered banks. The banking sector in Uganda is considered as one of least 
developed in sub-Saharan Africa mainly due to government domination and control, inefficiency 
and minimum competition (Katusiime, 2021). Fifty per cent of banks in Uganda were insolvent by 
1994. Between 1998 and 1999, Ugandan-banking sector experienced a crisis where four banks that 
had a control of 12.1% of the entire banking sector’s deposit collapsed. The collapse was mainly 
due to corruption and insider lending (Mathuva & Nyangu, 2021a).

3. Literature review
The study is guided by the agency theory. The theory was coined by Jensen and Meckling in 
1976 and it stated that a party referred to as principal contracts another party referred to as 
agent to transact business on his/her behalf. In this theory, it is observed that the agent has 
more information and the principal is always disadvantaged information wise (Najah & Omar, 
2018). In agency relationship, the contract between the agent and the principal mostly sets 
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objectives based on the interests of the principal; however, the agent in this the management 
of the business will pursue mostly their own goals at the detriment of the principal (Nwofia, 
2018). The managers have been described as self-serving where they try to achieve their 
personal goals as opposed to the shareholders’ interest which if not checked may affect 
owners’ wealth maximization negatively (Huang et al., 2016). The agency theory interprets 
information asymmetry as withholding of information by the management at the detriment of 
other stakeholders for opportunistic purposes. This assertion may not be entirely true, as 
managers may not disclose the information due to technicality of the issue at hand, sensitivity 
of issue to be addressed and also little value that the disclosure will have to the stakeholders. 
Agency theory puts the management at the centre of decision-making on behave of other 
stakeholders, in earning management, the managers direct the financial statement preparers 
on what to do in order to report favourable results. Therefore, agency theory was essential in 
this study.

The study of earning management or manipulation has been extensive in various countries and 
economic sectors. Paolone and Magazzino (2014) studied earning management among various 
main sectors in Italy which included food, textile, automotive clothing as well as metallurgic 
industries. In the study, 562 firms from textile sector were sampled, 779 firms from food industry, 
344 firms from clothing industry were covered, 424 firms in automotive industry and 489 firms 
from metallurgic industry. The study utilized financial statements of the sampled companies from 
2005 to 2012. The study applied Beneish model and the results showed that 51.4% of the firms 
used in the study had higher probability of earning manipulation. Mahama (2015) undertook 
a research on detection of corporate fraud and financial statement manipulation in Enron an 
American company. The researcher analysed financial statements of Enron from 1996 to 2000. The 
results indicated that Enron manipulated earnings in 1998 based on Beneish model findings. 
Mehta and Bhavani (2017) studied the financial statements of Toshiba a Japanese company. The 
study evaluated financial statements for seven years from 2008 to 2014 to determine whether 
there was evidence of earnings manipulation; however, using Beneish model they concluded that 
the company had not participated in earnings manipulation for seven years that were analysed in 
this study.

A research was conducted in Megan Media Holdings Berhad a Malaysian company by Omar et al. 
(2014), the researchers analysed the financial statements for three consecutive years from 2005 
through 2007. The results from the study by Omar et al. (2014) on financial statement fraud using 
Beneish model found that the company manipulated the accounts. M-Score model is used to 
determine whether an organization has engaged in earning manipulation the variables are derived 
from financial statement of the organization and are used establish the extent of earning manip-
ulation (Omar et al., 2014).

The studies reviewed have indicated the presence and absence of financial statement 
manipulations in various sectors and countries. However, these studies did not provide details 
on financial consequences, legality or illegality of such actions. The studies did not indicate the 
financial health of the companies involved in earning management, though Enron collapsed in 
2001, the analysis by Mahama (2015) showed that Enron was involved in financial statement 
manipulation in 1998. Consequently, more research is required to combine several models and 
analysis tools to project the financial distress and eventuality of company failure.

3.1. Beneish model
Beneish m-score model applies ratios to test earning manipulation. It has been advocated for as 
a tool for determining whether there is earnings manipulation on financial statements (Mavengere, 
2015). There are two versions of Beneish model; an 8-variable model and 5-variable model. The 
five-variable model is appropriate in the study as three ratios in 8-variable model were found to be 
meaningless (Paolone & Magazzino, 2014). Paolone and Magazzino (2014) stated that Sales, 
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General and Administrative Expenses Index, Leverage Index and Total Accruals to Total Assets 
were found to be meaningless or insignificant. The Beneish 5-variable model is demonstrated as:

M = −6.065 + 0.823*DRSI+ 0.906*GMI + 0.593*AQI + 0.717*SGI + 0.107*DEPI

Days’ Sales in Receivable Index (DRSI), is a ratio used to compare the receivables from core 
business (sales receivables) of the current period with receivables of the previous period with 
an aim of exposing any inflation of revenues (Mavengere, 2015). Any value greater than one 
of this index shows increase in the sales receivables; however, any unprecedented increase of 
this index may indicate inflation of revenues (Mahama, 2015). Gross Margin Index (GMI), this 
index compares the margins of the current period with that of the previous period. Any 
deterioration in this index creates doubts for the future prospect of the organization and 
may lead to manipulation of earnings (Paolone & Magazzino, 2014). Asset Quality Index 
(AQI), this index compares the non-current assets and total assets, though the property, 
plant and equipment are not included in non-current assets while computing this ratio 
(Mehta & Bhavani, 2017). Increase in this ratio may indicate capitalization and deferment 
of costs (Ramírez-Orellana et al., 2017). Sales Growth Index (SGI), this ratio compares the 
sales of current period with the sales of previous period. Any value greater than one indicates 
there is growth in sales which may be interpreted as manipulation of earnings (Mahama, 
2015). The pressure mounted on managers to meet specific growth goals may lead to 
managers manipulating the financial statements to show growth (Ramírez-Orellana et al., 
2017). Depreciation Index (DEPI), this ratio compares the depreciation of the current period 
with that of the previous period. The firm may adopt methods of depreciation that would 
reduce the depreciation thus increasing the profits. The firms may also adjust the economic 
life of the assets upwards to reduce the amount of depreciation expense (Mavengere, 2015). 
The increase in income due to depreciation reduction may be as a result of earning manage-
ment (Mehta & Bhavani, 2017).

Beneish model mainly is applied to determine the extent of earning management but cannot be 
used to predict bankruptcy of the firm (Mahama, 2015). This assertion pinpoints the weakness of 
Beneish model, though the model indicate the presence of earning management, the stakeholders 
cannot evaluate the continuity of their business by using this model. Therefore, it is prudent to 
combine Beneish model with other models and analytical tools to establish whether financial 
manipulation detected may lead to collapse or failure of the firm. This combination of models and 
other analytical tools will provide the stakeholders with clear picture of financial health and 
perpetual succession of the firm. Roy and Debnath (2015) categorised earning management as 
white (to improve transparency), grey (use creative accounting for opportunistic purposes) and 
black (misrepresentation of facts), Beneish model cannot categorise the actions of manipulators 
on whether they are legal or illegal. Therefore, it is necessary to have more mechanisms to foretell 
whether the actions are legal or otherwise.

4. Methodology
The study used content analysis research method to analyse financial statements of banks in 
East Africa. Content analysis entails either qualitative or quantitative analysis of verbal, visual 
or written documentation (Koufogiannakis et al., 2004). The content analysis was used 
because the study required audited financial statements for ratios computation. The disclo-
sures in banking sector are reliable through audited statements as stipulated by Lotto (2019). 
Content analysis is free from bias, therefore, required to analyse documented evidence (in 
this case audited financial statements) objectively rather than seeking answers from indivi-
duals who may not be truthful. Census was applied for analysis in this study, as all banks in 
the three East African countries were the target population. The East African banks were used 
as they have financial treaties or monetary union that makes them have almost similar laws 
and banks regulations. Kenya, Tanzania and Uganda have the most developed banking 
systems in Eastern Africa and their laws facilitate transparency in publication of financial 
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statements. Therefore, banks in these three countries were most suitable for the research. 
Kenya has 42 registered banks; Tanzania has 37 banks and Uganda has 25 banks. The study 
however, analysed financial statements of 34 banks in Kenya, 30 banks in Tanzania and 20 
banks in Uganda for a period of five years between 2016 and 2020. This period was suitable 
as it preceded immediate collapse of three Kenyan banks between 2014 and 2016. The period 
was selected, as financial statements for those periods were readily available. The omitted 
banks either were in process of merger or acquisition, the data sought was not available at 
the time of research and other banks operated in all the three countries and therefore 
group’s financial statements were analysed. The study first applied Beneish M-score model 
to categorize the banks as likely manipulators or non-manipulators. Beneish model used was 
the 5-variable model rather than 8-variable model. The five-variable model was selected 
because some three variables from the original eight-variable model namely; Sales, General 
and Administrative Expenses Index, Leverage Index and Total Accruals to Total Assets were 
found to be meaningless or insignificant (Paolone & Magazzino, 2014). Maccarthy (2017) 
stated that Beneish model alone cannot be used check earning manipulation completely. It 
is advisable to use other analytical tool to strengthen the findings of the study (Omar et al., 
2014). Determination of fraudulent and or non-fraudulent firm is a dichotomous variable. 
Ordinary least method cannot be applied in such kind of study (Shanwari & Shah, 2015). The 
study further applied probit regression model to establish whether the banks engaged in 
fraudulent activities. The model is used to generate new m-score based on the average 
derived from non-manipulators as classified using Beneish model. The Beneish model used 
in the study is as follows:

M = −6.065 + 0.823*DRSI+ 0.906*GMI + 0.593*AQI + 0.717*SGI + 0.107*DEPI

Where; DSRI ¼
Net Receivables n=Sales n

Net Receivables n � 1=Sales n � 1 

GMI ¼
Sales n � 1 � Cost of Sales n � 1= Sales n � 1

Sales n � Cost :of Goods n= Sales n 

AQI ¼
1 � Current Asset nþ PPE nð Þ= Total Assets n

1 � Current Asset n � 1þ PPE n � 1ð Þ= Total Assetsn � 1 

SGI ¼
Sales n

Sales n � 1 

DEPI ¼
Depreciation n � 1= Depreciation n � 1þ PPE n � 1ð Þ

Depreciation n= Depreciation nþ PPE nð Þ

The Probit regression model used in the study was:

pr Y ¼ 1jXð Þ ¼ ϕ Xnβð Þ Where 1 represents fraud

4.1. Test of regression assumptions

4.1.1. Normality test
Shapiro-Wilk (SW) test is used to test normality of data if the number of items ranges between 
three and five thousand (3 ≤ n ≤ 5000) (Razali & Wah, 2011). Razali and Wah (2011) stated that the 
value of statistics (W) is between one and zero and that the value of one indicates normality of 
data. Table 1 shows the results of normality test using Shapiro-Wilk test.
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The statistics from the test are shown in Table 1 and are as follows; DSRI had a value of statistic 
of 0.915 and p value of 0.125, GMI had a W of 0.956 and p value of 0.147, AQI had a W of 0.886 
and p value of 0.478, SGI had a W of 0.881 and p value of 0.233, finally DEPI had W of 0.886 and 
p value of 0.123. The null hypothesis of Shapiro-Wilk test states that, data is from normally 
distributed population. The p value from the test for all parameters are greater than 0.05, and 
therefore it was concluded that the data was normally distributed.

4.1.2. Test of heteroscedasticity
Breusch Pagan and Koenker test was carried out to confirm existence of non-constant variances of 
errors in the data (Osoro et al., 2015). The variances of errors are assumed to be constant across 
observations. The results of Test of Heteroscedasticity are presented in Table 2

Table 2 shows the results of heteroscedasticity the p value of Breusch Pagan test was 0.197 and that 
of Koenker test was 0.205. The p values are greater than 0.05 therefore, the null hypothesis that there 
is no heteroscedasticity was not rejected and it was concluded that there was no heteroscedasticity.

4.1.3. Test of multicollinearity
Existence of multicollinearity among independent variable will lead to wrong regression results 
(Palaniappan, 2017). The variables were tested for multicollinearity using tolerance and variance 
inflation factor (VIF). Khalaf and Iguernane (2016) indicated that any value of VIF beyond 10 
indicates presence of multicollinearity. The results of multicollinearity test are presented in Table 3

Table 1. Normality test
Shapiro-Wilk

Statistic Sig.
DSRI 0.915 0.125

GMI 0.956 0.147

AQI 0.886 0.478

SGI 0.881 0.233

DEPI 0.901 0.123

Table 2. Test results of heteroscedasticity
LM Sig

BP 5.896 0.197

Koenker 6.052 0.205

Table 3. Test of multicollinearity results

Model
Collinearity Statistics

Tolerance VIF
1 (Constant)

DSRI .818 1.222

GMI .696 1.436

AQI .881 1.135

SGI .819 1.220

DEPI .699 1.430
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The results of multicollinearity test using tolerance and VIF are shown in Table 3. A VIF for DSRI 
was 1.222, GMI had VIF of 1.436, AQI had VIF of 1.135 and SGI and DEPI had VIFs of 1.220 and 
1.430 respectively. The values of VIF for all parameters were below 10, which indicated that there 
was no multicollinearity. The value of tolerance for DSRI, GMI, AQI, SGI and DEPI were 0.818, 0.696, 
0.881, 0.819 and 0.699 respectively. The tolerance values for all parameters were above threshold 
of 0.10 which ruled out presence of multicollinearity. It was therefore prudent to conclude that 
there was no multicollinearity between the independent variables.

4.1.4. Test of autocorrelation
Durbin-Watson test was applied to check presence of autocorrelation. Gan and Ahmad (2011) 
stated that any value of between 1.5 and 2.5 indicates independence of error terms. The results on 
autocorrelation are provided in Table 4

The value of Durbin-Watson test in table 4 was 2.246. The value Durbin-Watson test obtained is 
less than 2.5 and more than 1.5 which indicates that there was no autocorrelation between 
variables. Therefore, it was concluded that the error terms were independent.

5. Data analysis and findings
This section presents the findings from data analysed using both Beneish model and probit 
regression model. The study utilised available audited financial statements of banks in East 
Africa for the years 2016 through 2020. The findings were analysed country by country. Beneish 
model is first used to classify the banks as manipulators of non-manipulators. The probit regres-
sion model was later applied for further analysis based on the averages derived from non- 
manipulators to find out the banks that were involved in fraudulent activities as suggested by 
Feruleva and Maria (2017).

Beneish model provides certain thresholds for each ratio. DSRI has a threshold of 1.031 or less 
for a firm to be regarded as non-manipulator and anything beyond but a ratio of 1.465 and 
beyond, the firm is categorised as manipulator of financial statements. For GMI, a ratio of 1.041 
or less may mean that the firm is not involved in manipulation of financial statements, whereas 
a ratio of f 1.193 or more indicates presence of manipulation. A ratio of one or more in AQI, 
pinpoints possibility of manipulation through expense or intangible assets capitalization. In inter-
pretation of SGI, a ratio of 1.134 or less leads to categorising a firm as non-manipulator, but any 
value equal or more than 1.607 means that the firm is a manipulator. Manipulation of DEPI is 
represented by a value of 1.077 or more, whereas non-manipulation is represented by a value of 
1.001 or less (Akra & Chaya, 2020).

5.1. Analysis of banks using Beneish model
In analysis of banks using Beneish model, value of 1 represents manipulators while 0 represents 
non-manipulators for data in Tables 5, 6 and 7.

5.2. Analysis of Kenyan banks
Results in Table 5 show classification of Kenyan banks as manipulators and non-manipulators 
based on Beneish model.

Table 4. Autocorrelation test results

Model R R Square
Adjusted 
R Square

Std. Error of 
the Estimate

Durbin- 
Watson

1 .572a .328 .203 .371 2.246

a. Predictors: (Constant), DEPI, SGI, AQI, DSRI, GMI 
b. Dependent Variable: Manipulator 
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The results presented in Table 5 shows that 17 Kenyan banks representing 50% did not 
manipulate DSRI, Four banks representing 12% of analysed banks were found to have manipulated 
DSRI whereas 13 banks representing 38% were on borderline as per threshold presented by Akra 
and Chaya (2020). The results further indicate that 18 (53%) of the Kenyan banks did not 
manipulate GMI, however the remaining 16 banks were either in borderline (8 banks) or manipu-
lated (8 banks) the GMI. Akra and Chaya (2020), indicated that any value of AQI equal or exceeding 
one is an indication of manipulation, based on this assertion, 15 banks were found to be non- 
manipulator and 19 banks were categorised as manipulators of AQI. The analysis further revealed 
that 29 banks were not involved in manipulation of SGI, four banks were in borderline while 1 bank 
manipulated SGI. The final analysis was on DEPI, the threshold provided Akra and Chaya (2020) 

Table 5. Kenyan banks classification
Bank 
Code DSRI GMI AQI SGI DEPI M-Score Code
1 1.125 0.997 0.912 1.055 0.932 −2.8389 0

2 1.369 1.532 1.236 1.305 1.009 −1.7737 1

3 0.992 1.364 1.971 1.217 1.603 −1.7999 1

4 0.983 0.208 1.702 1.204 1.201 −3.0665 0

5 1.044 1.224 0.964 0.887 0.987 −2.7836 0

6 1.115 0.933 1.213 0.926 0.906 −2.8219 0

7 0.929 1.003 0.867 1.045 1.209 −2.9990 0

8 0.987 1.002 1.227 0.908 0.872 −2.8729 0

9 1.002 1.078 0.963 1.055 1.074 −2.8213 0

10 1.104 0.808 1.127 1.022 0.981 −2.9183 0

11 1.361 0.923 0.994 0.783 1.403 −2.8077 0

12 0.825 0.854 1.236 1.127 1.155 −2.9477 0

13 0.992 1.054 0.987 1.009 1.204 −2.8561 0

14 0.945 1.009 1.147 1.104 0.908 −2.8042 0

15 1.334 1.224 1.645 0.982 0.876 −2.0849 1

16 1.994 −0.532 1.105 0.947 2.005 −3.3571 0

17 1.001 0.75 0.909 0.998 0.913 −3.2094 0

18 1.524 1.222 1.311 1.041 1.003 −2.0725 1

19 0.986 1.122 0.258 1.117 0.971 −3.1792 0

20 1.008 2.104 1.207 1.273 1.125 −1.5803 1

21 1.203 1.257 1.023 1.627 1.047 −2.0509 1

22 1.009 1.109 0.884 1.077 1.027 −2.8235 0

23 1.124 0.890 0.975 1.005 0.843 −2.9446 0

24 1.942 1.889 1.026 1.052 1.207 −1.2634 1

25 1.054 1.044 0.987 0.923 1.117 −2.8851 0

26 1.006 1.036 0.943 1.112 0.924 −2.8431 0

27 1.222 1.045 0.908 0.986 0.998 −2.7603 0

28 1.683 −0.227 1.014 0.809 1.309 −3.5641 0

29 1.024 −2.043 1.708 0.983 1.478 −5.1974 0

30 1.245 0.710 1.304 1.008 0.331 −2.8657 0

31 0.908 1.117 0.936 1.109 0.942 −2.8547 0

32 1.001 1.112 1.113 0.963 1.009 −2.7753 0

33 0.994 1.024 1.201 1.008 0.823 −2.7962 0

34 1.078 1.002 0.854 1.045 0.908 −2.9172 0

Nyakarimi, Cogent Economics & Finance (2022), 10: 2083477                                                                                                                                          
https://doi.org/10.1080/23322039.2022.2083477

Page 10 of 20



showed that 47% (16 banks) were non-manipulators of DEPI, 35% (12 banks) were involved in 
manipulation of DEPI and 6 banks translating to 18% of analysed banks were on borderline.

Under Beneish five-variable model, any M-score that exceeds −2.76 indicates possibility of 
earning manipulations (Feruleva & Maria, 2017). The results show that twenty-seven banks trans-
lating to 79.4% on the banks analysed are likely non-manipulators based on the Beneish Five- 
variable model. This means that approximately 20.6% of the banks analysed likely engaged in 
earning manipulations.

5.3. Analysis of Tanzanian banks
The analysis and classification of Tanzanian banks as manipulators and non-manipulators based 
on Beneish model are presented in Table 6.

Table 6. Classification of Tanzanian banks
Bank 
Code DSRI GMI AQI SGI DEPI M-Score Code
1 1.535 0.653 0.912 1.055 1.115 −2.7935 0

2 0.875 0.948 0.825 0.982 1.124 −3.1724 0

3 0.992 1.241 0.825 1.017 1.306 −2.7661 0

4 0.983 0.208 1.702 1.204 1.201 −3.0665 0

5 1.430 0.988 0.964 0.752 0.987 −2.7765 0

6 1.804 0.933 1.213 1.045 0.906 −2.1695 1

7 0.929 1.003 0.867 1.045 1.209 −2.9990 0

8 1.231 1.002 1.005 0.908 0.854 −2.8057 0

9 1.002 1.078 0.987 1.055 1.287 −2.7843 0

10 0.993 0.864 1.410 1.022 0.981 −2.7911 0

11 1.045 0.923 1.439 0.783 1.403 −2.8039 0

12 0.921 1.110 1.054 0.984 1.155 −2.8472 0

13 1.023 1.080 0.987 1.022 1.204 −2.7977 0

14 1.334 1.202 1.915 1.104 0.908 −1.8538 1

15 0.945 1.024 1.114 0.982 0.876 −2.9011 0

16 1.274 0.562 1.105 0.947 2.005 −2.9585 0

17 1.114 0.851 1.051 1.008 1.141 −2.9091 0

18 1.085 1.004 0.789 1.041 1.003 −2.9408 0

19 0.965 1.008 0.258 1.117 0.971 −3.2998 0

20 0.885 2.074 1.207 1.273 1.125 −1.7087 1

21 1.045 0.904 1.023 1.112 1.047 −2.8700 0

22 1.014 1.117 0.884 1.077 0.963 −2.8190 0

23 0.334 0.929 0.975 1.005 0.843 −3.5595 0

24 2.004 1.214 1.026 1.052 1.207 −1.8240 1

25 0.994 0.951 0.987 1.028 1.117 −2.9434 0

26 0.873 1.704 1.411 1.305 0.924 −1.9314 1

27 1.094 1.070 0.908 0.986 0.998 −2.8430 0

28 0.739 −0.547 1.014 0.809 1.309 −4.6310 0

29 0.904 1.102 1.233 0.983 1.115 −2.7673 0

30 1.004 0.997 1.002 1.109 0.854 −2.8547 0
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The results presented in Table 6 shows that 18 banks in Tanzania representing 60% did not 
manipulate DSRI, three banks representing 10% of analysed banks were found to have manipulated 
DSRI whereas nine banks representing 30% were on borderline as per threshold presented by Akra 
and Chaya (2020). Further, it was found that 19 (63%) of the Tanzanian banks did not manipulate 
GMI, whereas five banks manipulated the GMI and six banks were in borderline representing 17% and 
20% respectively. Akra and Chaya (2020), indicated that any value of AQI equal or exceeding one is 
an indication of manipulation, based on this assertion, 13 banks (43%) were found to be non- 
manipulator and 17 banks (57%) were categorised as manipulators of AQI. The analysis further 
revealed that 27 banks in Tanzania representing 90% did not manipulate SGI, whereas 10% (4 banks) 
of banks in Tanzania were in borderline. Lastly, in analysing DEPI using threshold provided Akra and 
Chaya (2020) it was found that 12 banks (40%) were not involved in manipulation of DEPI, 16 banks 
representing 53 % of banks analysed were involved in manipulation of DEPI and 2 banks translating 
to 7% of analysed banks were on borderline.

The findings of Beneish model analysis on Tanzanian banks shows that five banks out of thirty 
banks analysed translating to 16.7% were likely manipulators. This means that approximately 
83.3% of Tanzanian banks are likely manipulators. The results of the Beneish model show that 
more Kenyan banks are likely manipulators as compared to Tanzanian banks; this may be due to 
strict banking regulations and supervision in Tanzania as compared to supervision in Kenya.

5.4. Analysis of Ugandan banks
Analysis results for specific ratios and classification of Ugandan banks are shown in Table 7. The 
results show that five of banks analysed representing 25% did not manipulate DSRI, thirteen banks 
representing 65% of analysed banks were on borderline whereas two banks representing 10% 
were found to have manipulated DSRI as per threshold presented by Akra and Chaya (2020). The 

Table 7. Classification of Ugandan banks
Bank 
Code DSRI GMI AQI SGI DEPI M-Score Code
1 1.451 1.327 2.115 0.997 0.901 −1.6031 1

2 0.908 0.986 1.452 0.904 0.941 −2.8145 0

3 1.241 0.862 0.988 0.804 0.932 −3.0006 0

4 1.305 1.231 0.445 0.852 0.974 −2.8967 0

5 1.221 1.140 0.895 2.036 1.092 −1.9199 1

6 1.204 0.994 0.967 1.023 0.847 −2.7760 0

7 0.924 1.001 0.899 1.334 0.965 −2.8048 0

8 1.352 1.374 1.347 0.874 0.782 −2.1984 1

9 0.997 1.903 −0.225 0.992 0.642 −2.8738 0

10 1.210 0.864 0.654 1.331 0.773 −2.8615 0

11 1.304 1.425 1.425 1.226 0.978 −1.8720 1

12 0.981 0.814 −2.004 0.888 1.045 −4.9600 0

13 1.045 1.552 1.324 1.245 0.991 −2.0150 1

14 1.225 0.945 2.054 1.147 1.004 −2.0528 1

15 1.963 −0.772 1.504 1.052 0.991 −3.3967 0

16 1.275 0.476 1.025 0.887 1.111 −3.2217 0

17 1.421 −0.245 1.115 0.927 0.725 −3.7141 0

18 1.140 1.042 0.997 0.983 0.884 −2.7921 0

19 1.845 0.864 0.452 0.849 0.963 −2.7840 0

20 0.739 1.070 1.192 0.985 1.478 −2.9161 0
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results further indicate that 11 (55%) of the Ugandan banks did not manipulate GMI, whereas, 6 
banks representing 30% manipulated the GMI and the remaining three banks (15%) in borderline. 
Akra and Chaya (2020), indicated that any value of AQI equal or exceeding one is an indication of 
manipulation, based on this assertion, 10 banks were found to be non-manipulator and 10 banks 
were categorised as manipulators of AQI. The analysis further revealed that 14 banks (70%) were 
not involved in manipulation of SGI, five banks (25%) were in borderline while 1 bank (5%) 
manipulated SGI. The final analysis was on DEPI, the threshold provided Akra and Chaya (2020) 
showed that 75% (15 banks) were non-manipulators of DEPI, 10% (2 banks) were on borderline 
and three banks translating to 15% of analysed banks were involved in manipulation of DEPI.

Results of banks analysis in Uganda is presented in Table 7. The results show that approximately 30% 
of banks analysed engage are likely manipulators. This means that 70% of the banks may not have 
engaged in earning manipulation in Uganda. The Ugandan banks are shown to be worse in manipula-
tion of earnings based on Beneish five-variable model. This may be because of either lax in supervisory 
responsibilities of Central bank or deliberate actions of the preparers of financial statements.

5.5. Analysis using probit regression model
The financial statements were further analysed to reclassify the banks as either fraudulent or non- 
fraudulent. The probit regression model was used for this purpose. The averages of non- 
manipulators based on Beneish model were used as bench mark variables to develop a new 
M-score that was used to categorise the banks as fraudulent or not as suggested by Feruleva 
and Maria (2017). The findings using probit regression model for each country were presented 
separately as the averages applied are for specific banks from different nations.

5.6. Probit regression results
The average M-score for all non-manipulators from Beneish model was obtained and used as 
benchmark variable to categorise the banks as fraudulent or non-fraudulent. The probit regression 
model was applied for the purpose of generating new m-score that was used to determine 
whether the banks were involved in fraudulent activities as applied in the study by Feruleva and 
Maria (2017). The benchmark values were derived from all perceived non-manipulators based on 
Beneish model. Table 8 represents the averages of all non-manipulators for all applied ratios.

Results in Table 8 show the averages of the banks that were categorised as non-manipulators. 
The averages for DSRI was 1.0964, the average for GMI was 0.8093, the averages for AQI, SGI and 
DEPI were 0.9579, 1.0009 and 1.0571 respectively. These averages were used to derive a -
new m-score to recategorise the firms as fraudulent or non-fraudulent.

The probit regression coefficients and the likely hood ratio are presented in Table 9.

The results in Table 9 show coefficients obtained from probit regression for different parameters 
as follows; 16.536 for DSRI, 16.972 for GMI, 12.848 for AQI, 12.363 for SGI and −0.007 for DEPI. The 
scale of 1 from the Table 9 indicate that manipulators were taken as response thus non- 
manipulators were taken as reference category. The results further show a likelihood chi-square 
value of 87.289 and p value of 0.0001 which shows that the model fits well. The new coefficients 
obtained from probit regression analysis are substituted in the Beneish model to obtain the 
revised m-score. The revised m-score model is given as..

Table 8. Non-Manipulators averages based on Beneish M-score
Variable DSRI GMI AQI SGI DEPI
Benchmark 1.0964 0.8093 0.9579 1.0009 1.0571
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Revised M-Score = −67.954 + 16.536 DSRI + 16.972GMI + 12.848 AQI + 12.363 SGI—0.007 DEPI

Using the revised m-score model, the new m-score model was applied to determine whether the 
banks used in the study actually involved in fraudulent activities. The revised m-score computed 
(−11.4147) as shown in the model given was applied in categorising banks as fraudulent or non- 
fraudulent.

Revised M-Score = −67.954 + 16.536 (1.0964) + 16.972 (0.8093) + 12.848 (0.9579) + 12.363 
(1.0009)—0.007 (1.0571) = −11.4147

Table 10 shows ratios averages of all non-manipulators (benchmark ratios), revised ratios 
(parameters) and new m-score used for classifying banks as fraudulent or non-fraudulent

The results in Table 10 show the averages of non-manipulators’ variables, the revised variables 
from probit analysis and the revised m-score. The revised m-score of −11.4147 was used to 
categorise the banks as fraudulent or non-fraudulent.
5.7. Classification of banks as fraudulent or non-fraudulent
The classifications of banks to determine whether they were fraudulent or otherwise were pre-
sented per country. The fraudulent banks were coded as 1 and non-fraudulent were coded as 0 for 
data in Tables 11, 12 and 13.

Table 11 shows the results of Kenyan banks classified as fraudulent or non-fraudulent based on 
new m-score derived from probit analysis.

The results show that seven banks out of the total thirty-four banks analysed translating to 20.6% 
could have engaged in fraudulent activities. This is exactly the same percentage that was categorised 
as manipulators in Beneish model. The remaining 79.4% were categorised as non-fraudulent.

Table 12 shows the results of Tanzanian banks classified as fraudulent or non-fraudulent based 
on new m-score derived from probit analysis.

Table 10. Benchmark and revised variables
Variable DSRI GMI AQI SGI DEPI Intercept M-Score
Benchmark 1.0964 0.8093 0.9579 1.0009 1.0571

Parameters 16.536 16.972 12.848 12.363 −0.007 −67.954 −11.4147

Table 9. Probit regression coefficient
Parameter Coefficients
(Intercept) −67.954

DSRI 16.536

GMI 16.972

AQI 12.848

SGI 12.363

DEPI −0.007

(Scale) 1a

Likelihood Ratio Chi-Square 87.289

df 5

Sig 0.000
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Probit model analysis for Tanzanian banks showed that seven banks out thirty banks analysed 
could be potentially fraudulent. This number translates to 23.3% this is slightly above the results of 
Beneish model which categorised 16.7% as potential manipulators. Table 12 shows categorization 
of Tanzanian banks.

Table 13 shows the results of Ugandan banks classified as fraudulent or non-fraudulent based 
on new m-score derived from probit analysis.

The results on analysed Ugandan banks presented in Table 13 shows that only four out of 
twenty banks analysed are categorised as potential fraudulent. This translates to 20%, which is 

Table 11. Probit regression revised M-score results of Kenyan banks
Bank 
Code DSRI GMI AQI SGI DEPI

Revised 
M-Score Code

1 1.125 0.997 0.912 1.055 0.932 −7.676 0

2 1.369 1.532 1.236 1.305 1.009 12.692 0

3 0.992 1.364 1.971 1.217 1.603 11.957 0

4 0.983 0.208 1.702 1.204 1.201 −11.425 1

5 1.044 1.224 0.964 0.887 0.987 −6.572 0

6 1.115 0.933 1.213 0.926 0.906 −6.655 0

7 0.929 1.003 0.867 1.045 1.209 −11.519 1

8 0.987 1.002 1.227 0.908 0.872 −7.643 0

9 1.002 1.078 0.963 1.055 1.074 −7.681 0

10 1.104 0.808 1.127 1.022 0.981 −8.877 0

11 1.361 0.923 0.994 0.783 1.403 −7.342 0

12 0.825 0.854 1.236 1.127 1.155 −10.013 0

13 0.992 1.054 0.987 1.009 1.204 −8.515 0

14 0.945 1.009 1.147 1.104 0.908 −6.824 0

15 1.334 1.224 1.645 0.982 0.876 8.148 0

16 1.994 −0.532 1.105 0.947 2.005 −18.120 1

17 1.001 0.75 0.909 0.998 0.913 −14.662 1

18 1.524 1.222 1.311 1.041 1.003 7.693 0

19 0.986 1.122 0.258 1.117 0.971 −15.489 1

20 1.008 2.104 1.207 1.273 1.125 15.661 0

21 1.203 1.257 1.023 1.627 1.047 6.523 0

22 1.009 1.109 0.884 1.077 1.027 −7.782 0

23 1.124 0.89 0.975 1.005 0.843 −9.317 0

24 1.942 1.889 1.026 1.052 1.207 22.398 0

25 1.054 1.044 0.987 0.923 1.117 −8.722 0

26 1.006 1.036 0.943 1.112 0.924 −7.879 0

27 1.222 1.045 0.908 0.986 0.998 −6.162 0

28 1.683 −0.227 1.014 0.809 1.309 −20.956 1

29 1.024 −2.043 1.708 0.983 1.478 −51.608 1

30 1.245 0.71 1.304 1.008 0.331 −6.103 0

31 0.908 1.117 0.936 1.109 0.942 −8.252 0

32 1.001 1.112 1.113 0.963 1.009 −6.330 0

33 0.994 1.024 1.201 1.008 0.823 −6.251 0

34 1.078 1.002 0.854 1.045 0.908 −9.237 0
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less than the predicted number based on Beneish model that translated to 30% potential 
manipulators.

The results of analysis for all banks in East Africa showed that there were fraudulent and non- 
fraudulent activities. The results are concurrent with the study undertaken by H. Talab et al. (2017) 
titled “Role of Beneish m-score model in detecting of earnings management practices: Empirical 
study in listed banks of Iraqi stock exchange” in this study it was revealed that 15 banks 
constituting 62.5% of banks analysed manipulated their profits whereas the 34.8% were not 
involved in profit management. Sujeewa and Kawshalya (2020) undertook study on corporate 
financial statements in Sri Lanka for a period between 2013 and 2019, in their study they deduced 
that some of listed companies were involved in financial statement manipulations. The results 
indicated that 79%, 89%, 69%, 76%, 80%, 82% and 81% of all companies analysed were involved 
in financial statement manipulations for the years 2013, 2014, 2015, 2016, 2017, 2018 and 2019 
respectively. The findings were similar to the results of this study as not all companies were found 

Table 12. Probit regression revised M-score results of Tanzanian banks
Bank 
Code DSRI GMI AQI SGI DEPI

Revised 
M-Score Code

1 1.535 0.653 0.912 1.055 1.115 −6.736 0

2 0.875 0.948 0.825 0.982 1.124 −14.663 1

3 0.992 1.241 0.825 1.017 1.306 −7.324 0

4 0.983 0.208 1.702 1.204 1.201 −11.425 1

5 1.43 0.988 0.964 0.752 0.987 −5.864 0

6 1.804 0.933 1.213 1.045 0.906 6.209 0

7 0.929 1.003 0.867 1.045 1.209 −11.519 1

8 1.231 1.002 1.005 0.908 0.854 −6.460 0

9 1.002 1.078 0.987 1.055 1.287 −7.374 0

10 0.993 0.864 1.41 1.022 0.981 −6.126 0

11 1.045 0.923 1.439 0.783 1.403 −6.850 0

12 0.921 1.11 1.054 0.984 1.155 −8.187 0

13 1.023 1.08 0.987 1.022 1.204 −7.400 0

14 1.334 1.202 1.915 1.104 0.908 12.752 0

15 0.945 1.024 1.114 0.982 0.876 −8.501 0

16 1.274 0.562 1.105 0.947 2.005 −11.458 1

17 1.114 0.851 1.051 1.008 1.141 −9.133 0

18 1.085 1.004 0.789 1.041 1.003 −9.973 0

19 0.965 1.008 0.258 1.117 0.971 −17.772 1

20 0.885 2.074 1.207 1.273 1.125 13.118 0

21 1.045 0.904 1.023 1.112 1.047 −8.447 0

22 1.014 1.117 0.884 1.077 0.963 −7.563 0

23 0.334 0.929 0.975 1.005 0.843 −21.718 1

24 2.004 1.214 1.026 1.052 1.207 11.968 0

25 0.994 0.951 0.987 1.028 1.117 −9.995 0

26 0.873 1.704 1.411 1.305 0.924 9.658 0

27 1.094 1.07 0.908 0.986 0.998 −7.855 0

28 0.739 −0.547 1.014 0.809 1.309 −41.997 1

29 0.904 1.102 1.233 0.983 1.115 −6.316 0

30 1.004 0.997 1.002 1.109 0.854 −7.852 0
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to be fraudulent. The study was contradicting the findings of Gyawali (2021) who explored 
application of Beneish model on selected private banks in Nepal. The study concluded that 
Beneish model could not detect financial fraud in Nepalese private banks.

6. Discussion, conclusion and recommendations
The aim of the study was to determine extent of earning manipulations and possible fraudulent 
activities in banking sector. The study was based on banks in East Africa region. The study found 
that some banks were involved in earning management and further analysis using probit regres-
sion indicated that some banks may be involved in fraudulent activities. The study results were 
similar to the findings by Feruleva and Maria (2017) who found that some firms in Russia were 
engaged in earning management and fraud. Approximately 51.4% of Italian companies were 
found to have been involved in possible earning management based on Beneish model (Paolone 
& Magazzino, 2014). H. R. Talab et al. (2018) studied earning management in banks listed in Iraq 
stock exchanged. The study applied Beneish model and it was found that the 65.2% of the banks 
analysed were involved in earning management. The results however were different from the 
study undertaken by Mehta and Bhavani (2017) who analysed financial statements for evidence of 
earnings manipulation, however using Beneish model they concluded that the company had not 
participated in earnings manipulation for seven years that were analysed in this study.

Based on study findings, some banks have engaged in both earning management and fraud. 
Therefore, it was concluded that banking sector in East Africa has not fully eliminated earning 
management and fraud. This study recommends a policy development that will ensure that the 
management is separated from those who prepare financial statements. The personnel who 
prepare financial statements should be given professional autonomy to be able to decide treat-
ments of certain financial statements items especially the accruals that mostly get misused for 

Table 13. Probit regression revised M-score results of Ugandan banks
Bank 
Code DSRI GMI AQI SGI DEPI

Revised 
M-Score Code

1 1.451 1.327 2.115 0.997 0.901 18.055 0

2 0.908 0.986 1.452 0.904 0.941 −6.380 0

3 1.241 0.862 0.988 0.804 0.932 −10.176 0

4 1.305 1.231 0.445 0.852 0.974 −9.238 0

5 1.221 1.14 0.895 2.036 1.092 8.247 0

6 1.204 0.994 0.967 1.023 0.847 −6.109 0

7 0.924 1.001 0.899 1.334 0.965 −7.650 0

8 1.352 1.374 1.347 0.874 0.782 5.828 0

9 0.997 1.903 −0.225 0.992 0.642 −9.801 0

10 1.21 0.864 0.654 1.331 0.773 −8.429 0

11 1.304 1.425 1.425 1.226 0.978 11.253 0

12 0.981 0.814 −2.004 0.888 1.045 −52.693 1

13 1.045 1.552 1.324 1.245 0.991 8.062 0

14 1.225 0.945 2.054 1.147 1.004 8.904 0

15 1.963 −0.772 1.504 1.052 0.991 −16.274 1

16 1.275 0.476 1.025 0.887 1.111 −14.665 1

17 1.421 −0.245 1.115 0.927 0.725 −22.834 1

18 1.14 1.042 0.997 0.983 0.884 −6.462 0

19 1.845 0.864 0.452 0.849 0.963 −6.485 0

20 0.739 1.07 1.192 0.985 1.478 −10.092 0
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earning management purposes. Further the study recommends that the auditors should ensure 
that ratios are computed during preparation of financial statements so as to detect any manip-
ulation early enough.

The study contributes to the literature of earning management by proving evidence through 
empirical study that earning management and manipulation of financial statements is also 
persistent in less developed countries and more so in East Africa. The study has provided evidence 
that even banks where there are strict regulations practice earning management. The study 
further contributes to mechanisms used to classify firms as either manipulators or non- 
manipulators of financial statements. Lastly, the study has extended the application of Beneish 
model in determination of earning management in banks. This study will be helpful to the 
management of banking sector especially in developing and less developed countries as it has 
pinpointed the possibility of earning management and fraud in financial statements in rather 
professionally prepared financial statements. Bank regulators and government agencies in these 
countries could also utilize the findings of the study to develop policies that would tighten the 
loopholes that might be utilized to perpetrate these fraudulent acts.
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