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ABSTRACT 
The aim of this paper is to examine the impact of innovation on earning management of firms listed on the 
London stock exchange. The motivation of the study is that the UK is encouraging innovations by raising 
the R&D budget to 2.4% of GDP by 2027. The sample of the study comprises firms which are included in 
FTSE350. However, subject to various sample restrictions, only 134 companies are finalized for analysis. 
The data of the study comprised of 10 years, i.e. from the year 2010 to 2019. Innovation is proxied by R&D 
expenditures, while firm size, growth and leverage are considered as control variables. In order to test the 
hypothesis of the study, regression model is used. The findings of the study posit that innovation (R&D)  has 
a significantly positive impact on earning management.  
Keywords: Earning Management; R&D Expenditures; Innovation; London Stock Exchange. 

INTRODUCTION 
Innovation has become an integral part of business 
success, while many of today's organizations still find 
innovation elusive (Kahn, 2018). Innovations 
emanate as a result of ongoing research and 
development (R&D) in processes, techniques and 
products. These R&D activities tend to garner a 
competitive advantage for firms and lead towards 
growth and profitability. Nowadays, to compete in the 
growing competitive market worldwide, firms need to 
continuously spend on innovations. The R&D 
expenditure represents the largest cost incurred by a 
firm. The expenditure on R&D results in getting 
patent rights on innovative and competitive 
techniques or products. The future earnings and 
growth of an organization are directly related to its 
R&D expenses; however, despite the importance of 
R&D expenditure, the disclosure of these expenses in 
the financial statements still lacks the consensus 
where different firms report these expenses 
differently and/or according to their local accounting 
standards  (Callimaci & Landry, 2004). There are two 

different viewpoints regarding R&D expense 
disclosure.  
The first perspective argues that a firm gets benefits 
from these expenses for an extended period. 
Therefore, these expenses should be capitalized, and 
the inclusion of R&D expenditure in the current year's 
expenses increases distortion in the information 
content of financial statements (Cheung et al., 2019). 
On the other hand, the proponents of this view argue 
about how there is no guarantee that these R&D 
expenses will result in a commercially successful 
product. Therefore, due to uncertain future outcomes 
of R&D expenses and their related benefits, a firm 
should report these expenses in the current year's 
income statement (Cazavan-Jeny et al., 2011). 
However, Ryan (2006) argued that recording R&D 
expenses in the income statement is a highly 
conservative approach which leads to undervaluation 
of the firm. In 2005, European Union (EU) decided 
that European businesses must implement 
"International Financial Reporting Standards" 
(IFRS). Such implications of IFRS and its 
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controversial accounting standards ignited a heated 
debate among the accounting experts in the corporate 
sector in the EU. The reporting of R&D expenses in 
financial statements was one of the hottest debate 
among professionals.  
As per IFRS, a company should consider R&D 
expenses as revenue expenditure and consequently 
reports them in the current year's income statement 
(Markarian et al. 2008). Whereas capitalization of 
certain  R&D expenditures after fulfilling certain 
requirements is permitted in IFRS (IAS 38). 
According to IAS 38 paragraph 57, these provisions 
state that a firm can capitalize R&D expenditure only 
if it can provide (1) assurance that the firm can 
convert the intangible assets into a successful 
commercial product, (ii) The firm has an intention to 
use the intangible assets, or to sell, them (iii) the firm 
has any ability to use the intangible assets (iv) the 
intangible assets can be converted into real economic 
profits in future (v) The firm has the recourses to 
complete the R&D project (vi) the method of 
measurability should be reliable about the project 
expenses. Under the provisions mentioned above, a 
firm can capitalize on R&D expenditure. Still, these 
provisions are very subjective and give the managers 
the power to apply their discretion to decide the 
nature of R&D expenses. Moreover, Markarian et al., 
(2008) mentioned that some countries, i.e. France, 
allow their firms to treat R&D expenses according to 
their accounting choices. As discussed above, the 
major issue in the debate regarding accounting 
treatment is the ability of managers to use their 
discretion while capitalizing R&D (Cazavan-Jeny et 
al., 2011). Zarowin and Oswald (2005) argued that 
the justification given by the proponents of 
capitalizing R&D expenses is that through 
capitalizing R&D expenses, the management of the 
firm gives a positive signal about the future 
performance of the firm. It is due to the fact that 
benefits attached to R&D expenditure have a long life 
and can directly affect future performance (Ballester 
et al. 2003).  
Studies have revealed that the market value of a firm 
is greatly influenced by its R&D expenses, and it 
provides reliable information to the market 
participants (Kothari et al., 2005; Seybert, 2010; 
Shah, Liang, & Akbar, 2013; Munir et al., 2022). 
However, Markarian et al., (2008), in their study, 
argued that capitalization of R&D expenses allows 

managers to get involved in EM activities. They do 
this by delaying the amortization of intangible assets 
as per the convenience of the managers. It has also 
been argued that if the managers charge R&D 
expenses in the income statement, they enhance the 
objectivity of the financial statements and enhance 
the transparency of financial information. There are 
multiple empirical evidences that managers take the 
help of R&D expenses to manipulate earnings to 
achieve their goals (Fang & Fu, 2018; Lakhal & 
Dedaj, 2019). Most accountants prefer to consider 
R&D and revenue expenses and account for them in 
the current year's income statement (Nixon, 1997). 
Empirical evidence has also been provided in the 
literature that managers used R&D expenses for 
smoothing income (Markarian et al., 2008; Oswald & 
Zarowin, 2007). 
There is plenty of literature available that discusses 
the drawback of expensing and capitalizing R&D 
expenses (Kong & Su, 2021; Ertuğrul, 2022; Aslan, 
2021). However, literature that sheds light on 
underlying motivations of capitalizing R&D 
expenses where flexible treatment of R&D 
expenditure is allowed is still scarce. In the context 
of the UK, it is a legal binding for firms to prepare 
financial statements in accordance with IFRS 
provision; thus, the firm management is given the 
discretion to select the accounting procedure for 
R&D expenses which can be used as earnings 
management. So, the primary objective of this 
research is to inspect the association between 
innovation (R&D expenses) and Earnings 
Management (EM). 
This study expands the literature by presenting 
empirical evidence in the context of the UK. In 
literature, the association between R&D expenditure 
and EM has been tested, but there is a lack of 
evidence available in the UK context. The 
government of the UK is encouraging R&D and 
innovations by raising the R&D budget to 2.4% of 
GDP by 2027 (National Statistics, 2018). Assets are 
generated through R&D and innovations, but the cost 
of R&D investment is not reported as an asset in the 
financial statements (Oswald, 2007). So, it is 
important to investigate the relationship between 
R&D and EM in the UK context. The UK is one of 
the developed nations in the world, and firms in the 
UK are consistently increasing their investment in 
R&D projects. The managers in UK firms argue that 
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they should invest in R&D to sustain growth in the 
long run. The R&D statistics show that companies in 
the UK spent 25 billion pounds in 2018, and which 
is 5.8% more than R&D expenses in 2017, which was 
23.7 billion pounds. Dowsett, 2020 states that 
aerospace and pharmaceutical companies in the UK 
spend 210 million pounds and 4.5 million pounds, 
respectively and maintain the top-ranked position in 
the world for R&D expenses (National Statistics, 
2018).  
Literature Review 
The main concepts used in the current study need to 
be defined before moving further in the study. So, the 
next paragraphs contain the definition of R&D 
expenses and earnings management. 
 
Earning Management 
Walker (2003) defines earnings management as the 
managers' discretion in regard to the choice between 
accounting and financial reporting on real-time 
economic events. Grabińska and Grabiński (2017) 
posit that EM is an accounting technique that is being 
used to manipulate financial statements to present an 
optimistic view of a firm in the financial market. 
Generally, the aim of earnings management is to 
show the higher earnings of a firm. 
The manager of a firm uses discretionary accruals to 
conduct earnings management and portray a better 
picture of the firm's earnings, which influences the 
potential investors and improve a firm's performance 
in the financial market (Iatridis & Kadorinis, 2009). 
Earnings management is also viewed as an agency 
problem which is defined as a conflict between 
managers and the stakeholders of a firm due to 
contradictory interests, and this conflict results in 
agency cost (Jensen & Meckling, 1976). The 
information asymmetry due to earnings management 
makes it more difficult to reduce agency cost. The use 
of discretion in reporting R&D expenses increases 
information asymmetry, increasing the possibility of 
earnings management (Grabińska & Grabiński, 
2018).  
There are two approaches to earnings management i) 
accrual-based EM and ii) real EM. However, the 
major focus of the managers is on accounting or 
discretionary accruals earnings management. While 
talking about financial reporting, R&D expenditure 
reporting is one of the most controversial issues. The 
main problem is whether R&D expenses need to be 

capitalized. Grabińska and Grabiński (2018) argued 
that the decision regarding R&D reporting is 
discretionary, which allows managers to indulge in 
earnings management; therefore, the R&D expenses, 
as they incurred, need to be charged to the income 
statement. However, others say that the capitalization 
of R&D expenses increases the transparency of the 
financial statements as the R&D expenses are the 
assets, and that is why these should be recorded in the 
balance sheet. 
 
Research and Development Expenses 
Research and development or innovation is an 
activity through which an organization develops a 
new product or technology that helps the organization 
gain a competitive advantage (Eidizadeh et al.,  
2017). In the ever-changing world, the need for R&D 
expenses is inevitable to attain future growth and to 
create new technologies, especially in the high-tech 
industries (Guidara & Boujelbene, 2014).  
The managers have incentives to manipulate the 
financial information to do EM. However, the 
definition of EM is very tricky to operationalize 
because of the subjectivity associated with managers' 
intention, and it is not possible to measure the 
intention of a manager in an objective manner. So, 
this study defines earnings management that relates to 
the discretionary use of accounting standards by the 
management of a firm. Mangala and Dhanda (2018) 
argued that earnings management is subjective as it 
depends on the manager's discretion to use real EM or 
accrual-based EM. Similarly, Seybert (2010) argued 
that it is the discretion of the manager to increase or 
decrease the R&D expenditure or how much part of 
the R&D expenditure accrue. 
 
Earning Management and R&D Expenses 
The management of a firm remains under pressure to 
enhance the firm's earnings, and continuous pressure 
lures the management to indulge in earnings 
management activities. In literature, there are 
multiple pieces of evidence that show the use of 
manipulation in financial reporting and decisions 
regarding real activities of the business (Zulkifley et 
al., 2023). The primary focus of current study is to 
explore whether R&D expenses and the discretion of 
manager reading reporting of R&D expenditure have 
any relationship with earnings management. The 
study conducted by Zarowin and Oswald (2005) 
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revealed that companies engaged in EM are either 
capitalizing R&D expenses or expensing them. 
It has been found in the literature that the firms which 
treat R&D expenditure as expenses are engaged in 
real earnings management, while the firm that 
capitalizes on R&D expenditure indulge in accrual 
earnings management through amortization (Fang et 
al., 2022; Rahman & Xiong, 2021. The study 
conducted by Osma (2008) concluded that firms use 
manipulation in R&D expenditure under-earning 
pressure in the short run. The author further 
concluded that the firm reduces the R&D expenditure 
while facing a decline in earnings, and this conclusion 
supports the hypothesis of this study, i.e. discovering 
the association between R&D expenditure and EM. 
The study conducted by Gunny (2010) concluded the 
same result that firms tend to improve their earnings 
by reducing R&D expenditure. The author further 
concluded that the R&D expenses' capitalization 
reduces the EM as the R&D expenses do not reflect 
in the income statement that, reduces the earnings. 
Seybert (2010) also found that the capitalization of 
R&D reduces the possibility of earnings 
management. The investigation conducted by 
Cazavan-Jeny et al. (2011) found that firms which 
capitalizing their R&D expenditure are more levered, 
which negatively affects the firm performance. 
However, the author was not successful in providing 
empirical evidence that R&D expenditure has any 
relationship with earnings management. 
The study conducted by Tokuga and Tanaka (2011) 
established that Japanese companies use R&D 
expenses by expensing them to gain tax benefits. The 
study concluded that Japanese companies indulge in 
earnings manipulation with the help of an increase or 
decrease in R&D expenses. Tahinakis (2014) 
postulated similar results while investigating the 
behaviour of European companies during the 
Eurozone crisis related to R&D costs and EM. 
Guidara and Boujelbene (2015) argued that it is 
inevitable for the firm to reduce R&D expenses to 
overshadow the losses in a crisis. Sun (2021) 
conducted a study to examine how R&D and SG&A 
influence the market stock price and found out that 
investors positively perceived the reduction in 
SG&A. On the other hand, a reduction in R&D 
expenditure is negatively perceived by investors. 
 

Why Managers get engaged in EM 
It is the major responsibility of the management to 
come up with a plan to start R&D projects (Seybert, 
2010). The management is more prone to those 
projects where the cost can be capitalized. However, 
the fear of failure impels them to expense the 
Research & Development project costs to reduce their 
earnings. The study conducted by Osma (2008) found 
that board independence negatively affects accrual 
management as independent directors have more 
technical knowledge. The author further investigated 
the impact of an independent board of directors on a 
cut of Research & Development expenses and 
concluded that; manipulation in R&D expenditure 
reduced due to the presence of independent directors 
on the board. Both of these studies suggested that 
R&D expenditures are used by the management to 
increase the firm's performance. In the context of the 
UK, if a firm initiates R&D projects, it becomes 
eligible for cost recovery. The UK government has 
taken the initiative to enhance the R&D culture in the 
organization by introducing an R&D tax scheme. 
Under this scheme, the government will provide tax 
relief to those businesses that invest in R&D projects, 
and firms can use this money to grow further. This 
study is aimed to investigate the UK as the UK GAAP 
allows the firm to capitalized on R&D costs under 
certain provisions (Cook & Vorley, 2021). 
The previous literature suggested that managers do 
earnings management to cover up the losses or to gain 
certain advantages in contractual agreements. It has 
also been discussed in the literature that R&D 
expenses are used by managers to supplement EM. 
Managers' discretion about the R&D expenditure and 
earnings management also creates the agency 
problem. The agency problem specific to EM and 
manipulation of R&D expenditure can be explained 
as the information asymmetry between managers and 
other stakeholders of a firm. The managers use 
discretion about the R&D expenses to manipulate the 
financial statement information as an EM practice and 
also create information asymmetry between 
management and shareholders (Abad et al. 2018). 
Tahinakis (2014) used a sample of companies in the 
Eurozone for the period of 2005-2013. The focus of 
the study was on understanding whether earnings 
manipulation through R&D is used to avoid reporting 
losses on earnings in Eurozone. They found that the 
firms in Eurozone are involved in conducting EM 
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activities through cutting R&D. This behaviour was 
found not only during periods of crises only but also 
during the recessive environment. Bayraktar and 
Tutuncu (2020) postulated that R&D expenditures are 
of significant importance for the success of a 
business. However, in terms of accounting and 
reporting manipulations can be done for with the aim 
of achieving personal or corporate objectives 
(Zulkifley et al., 2021; Munir et al., 2020). They used 
the data from 2007-2018 and found that there is a 
negative association between EM and R&D. 
Whereas, Fuentes and  Persson (2011) also 
investigated the relationship between R&D and EM 
of Swedish firms. They used a multiple regression 
methodology and found that the accounting treatment 
of R&D can be used by the managers to conduct 
income smoothing. The above discussion and 
evidence from the literature suggest an association 
between R&D expenses and EM. 
H1: There is a substantial connection between EM 
and R&D expenses  
 
Data and Methodology 
The data on earning management, CSR, firm size, 
profitability, leverage and growth is taken from 
Thomson Reuters-Datastream. The sample of the 
study is derived from FTSE350, which comprises of 
UK 350 companies and is considered a 
representative index of the whole UK market. The 
sample of the study comprises of the year 2010 to 
2019. The justification for the sample selection is that 
due to the global financial crisis (GFC) of 2008, the 
earnings of the company were distorted. Thus, taking 
that period in the sample might impact the average 
earnings of the firm. Same is the case with the years 
2020 and 2021 when the world was hit by a global 
pandemic and resulting in lockdowns (Kufel et al. 
2022). Therefore, the focus of the study is on the 
post-GFC period and pre-pandemic. The purposive 
sampling technique is used in the current study, as in 
this technique, the sample frame is decided subject to 

the researcher's own judgement and/or some specific 
criteria (Etikan et al., 2016). Thus, in accordance 
with the purpose of sampling, certain restrictions are 
imposed to make the sample more representative. 
Firstly, only those firms will be selected that are 
listed on the London stock exchange; next, the 
company should be indexed in FTSE350. Further, 
the most important restriction is that only those firms 
are selected who have been spending money in R&D 
over the last 10 years. Further, in case of missing 
values, such firms are dropped from the final sample. 
Consequently, after the imposition of the restrictions, 
the final sample size became 134. 
 
Earnings Management (Response Variable) 
The response variable of the current study is earning 
management (EM). There are various approaches 
that have been opted to measure the EM in the 
previous literature. However, the most commonly 
used proxy of EM is accrual estimation errors, which 
is exhibited by Dechow and Dicehy (2002). The 
foundation of this method rests with the idea that 
there exists estimation error in accruals. Suppose it is 
so. The quality of the earnings decreases as a result 
of subsequent correction in the errors. Discretionary 
accruals are another method used in the literature to 
measure earning management, which is figured out 
by comprehending the modified Jones model 
(Kothari et al., 2005). This model further classifies 
the method into two approaches, where one approach 
is a time-series approach while the other is the cross-
sectional approach. The time-series approach only 
deals with one specific firm, whilst the cross-
sectional approach has the tendency to detect the 
earning management of cross-sectional firms. In the 
current research, the cross-sectional approach of the 
Jones model is adopted. Moreover, in this study, 
"current discretionary accruals" is used as a 
substitute for total discretionary accruals, as 
recommended by Teoh et al. (1998). The EM is 
computed in the following steps;

 
Step # 1: 
The first step of EM calculation involves the calculation of current discretionary accruals (CDA). In order to 
calculate CDA, firstly, total accruals are calculated, which are denoted as TCAit, which is calculated as;  

����,� = �∆���� − ∆���ℎ�,�� − �∆���,� − ∆�� �����,��                                     3.1 
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In the above equation, ∆���� is basically the change in current assets of firm i at time t. Similarly, 
∆���ℎ�,�∆���,� ��� ∆�� �����,� shows the variation in cash, current liabilities and short-term debt over time and 
across entities.  
 
Step # 2: 
In the second step of EM calculations, OLS regression is implemented on all sample data firms. It is written 
mathematically as; 

����,�

���,�
= �� �

1

���,���
� + �� �

∆����,� − ∆����,�

���,���
� + ��,�                                 3.2 

Here ����,�, Δ�����, Δ�����  and ���,� posits the variation in total current accruals, revenues, net receivables 
and total accruals, respectively. Additionally, each of the given variables is deflated by taking a lag so that 
homoscedasticity assumption could meet.  
 
Step # 3: 
In the third step, non-discretionary accruals are calculated for each firm. This involves the use of industry and 
year-specific estimates of coefficient.   

�����,� = �� �
1

���,���
� + �� �

∆����,� − ∆����,�

���,���
�                                          3.3 

 
Step # 4: 
In step 4 discretionary (DACi,t) component of earnings management is calculated through the following formula;  

����,� =
����,�

���,���
− �����,�                           3.4 

Although discretionary accruals are calculated in 3.4, however, it is preferable to use absolute values ����,� instead 
of using actual value as a proxy from EM. 

|����,�| = �
����,�

���,���
− �����,��                       3.5 

 
Research and Development (Independent 
Variable) 
The variable of interest in the current research is 
innovation. In the literature, different researchers 
have used different proxies. However most 
commonly used proxy is research and development 
expenses.  
 
Control Variables 
Apart from the above-mentioned factor, some 
control variables are also employed in current 
research, which include firm size, firm growth, return 
on asset and leverage.  
 
Firm size  
Size of firm is described as the log value of total 
assets (Ajina & Habib, 2017; Wagner, 2021). The 

reason for taking this variable as a control variable is 
that firms get engaged in earning management to 
avoid costs. As a result, high absolute discretionary 
accruals are generated, which means high EM. 
However, studies have revealed that large firms tend 
to involve low in EM activities. The reason for such 
behaviour of large firms is that they have better 
internal controls (Francis et al., 1999). Additionally, 
large corporations are monitored by institutional and 
sophisticated investors, and they perform a robust 
analysis before making any investment decision. 
This factor also hinders large firms from staying 
away from earning management (Walker, 2013). 
Thus, the size of the firm has significant importance, 
and it has a theoretically negative relationship with 
EM.
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       �����,� = �������� �������,��                                                              (1) 
 
H2: The association between size and earning management (EM) is significantly negative. 
 
Firm-Growth  
Studies have revealed that growth stocks have more 
association with earning management as compared to 
other firms and stocks. So it can be hypothesized that 
there is more incentive for high-growth stocks to get 
involved in earning management (Skinner & Sloan, 

2002). In this regard, Larcker and Richardson (2004) 
postulated that higher accruals occur with growth 
firms. Therefore, controlling growth is essential 
while doing analysis. In this study, as a proxy of 
growth, we used the market-to-book ratio as 
suggested by (Skinner & Sloan, 2002).

 

���,�  =   
����� ����� �� �������,�

���� ����� �� �������,�
 

 
H3: The association between growth and earnings management (EM) is significantly positive. 
 
Returns on Assets 
Another control variable that has tremendous 
importance is the return on assets (ROA). This 
variable is computed by dividing EBIT with total 
assets of the company. Various researchers have used 
the same proxy in their research (Alsaadi et al., 

2017). This proxy is being used in many pieces of 
research, including (Kabajeh et al., 2012; Salim & 
Winanto, 2020). The justification for using ROA as 
a control variable is that ROA is associated with 
discretionary accruals, and this relationship is 
positive. 

 

����,� =
������,�

����� �������,�
                                                 (3) 

 
H4: There is a significant and positive relationship between return on assets and EM  
 
Leverage 
Leverage is the percentage of assets financed through 
debts. In the current study, leverage is estimated by 
dividing total long-term debts with total assets. 
Alsaadi et al. (2017) also used leverage as a control 
variable while testing earning management. 

Theoretically, it is highly likely that a firm with a 
high magnitude of leverage is expected to engage in 
earning management (Walker, 2013). Leverage may 
result in increased bankruptcy costs. Therefore, 
leverage affects the earnings of the firm negatively.

  

����,� =  
����� �����������,�

����� �������,�
                                              (2) 

 
 
H5: The relationship between leverage and earnings quality (EQ) is significantly negative 
 
Econometric Model 
The data of the study comprise of both time series 
and cross-sections; therefore, the panel data 
methodology is best suited for the study. Since the 

objective of the study is to find the association 
between CSR and EM, the following econometric 
model is defined;

  
���� = ��� + ���&��� + ������ ������ + �������ℎ�� + ������� + ������� + е��   
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Here, α is the intercept; R&D is the variable of interest; while firm size, growth, ROA and LEV are the control 
variables, and, e, the error term as used in Alsaadi et al. (2017). 
 
Results and Discussion 
The final sample contained 134 firms, selected on the 
basis of sample restrictions. The sample of the study 
was set to 2009-2019. However, due to frequent 
missing data of earning management measured 
through the Jones model, the year 2010 is dropped 
from the analysis. Table 1 represents the descriptive 
statistics of the data. The mean value of earning 

management is found to be 0.046 with a standard 
deviation of 0.10, which signifies that the deviation 
from the mean is quite low. Table 2 represents the 
correlation between the variables of the study. The 
correlation is found to be quite low and negative in 
the case of Earning quality and R&D. However, the 
correlation between the control variables is found to 
be high and statistically significant as well.

  

Table 1: Descriptive Statistics 

Variable N mean SD p10 p50 p90 Skewness Kurtosis 

EQ 1205 0.046 0.100 0.004 0.025 0.101 11.362 158.732 

R&D 1205 3620541 9408229 50715 678114 9439000 5.961 47.789 

Lev 1205 0.229 0.142 0.050 0.218 0.423 0.813 1.261 

Firm size 1205 15.193 1.545 13.441 14.992 17.438 0.567 -0.134 

Roa 1205 7.421 7.265 1.200 6.810 13.660 0.717 15.264 

 

 
Since the study aim to find the relationship between innovation and EM, therefore, regression analysis is applied. 
Though, before moving to the regression analysis, it is essential to perform some pre-estimation and model section 
tests to get justified inference.  
 

 
Pre-estimation 
Three pre-estimation tests, including 
multicollinearity, homogeneity and autocorrelation, 
are used in the current study. 
 

Multicollinearity 
The variance inflation test is used to test the 
multicollinearity between the independent variables 
of the study. The rule of thumb posits that the value 
of VIF should be less than 10 (García et al., 2015), 
which is evident in the table below. Thus, there is no 
Multicollinearity in the data.

  

Table 3: Multicollinearity 

Variable VIF 1/VIF 

firmsize 1.77 0.564983 

rd 1.76 0.569197 

roa 1.04 0.958305 

Table 2: Correlation Table 

  (1) (2) (3) (4) (5) 

EQ (1) 1     

R&D (2) -0.0346 1    

Lev (3) -0.0445 0.1648* 1   

Firm size (4) 0.0264 0.6473* 0.1252* 1  

Roa (5) -0.0588* -0.0407 -0.1216* -0.1525* 1 
Note: * shows significance at 10% level.  
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Lev 1.04 0.959584 

Mean VIF 1.4  

 
Heteroscedasticity Test 
Modified Wald test is used to test the variance of 
residuals. Table 4 presents the test results where P-
value is equal to 0.0000. Since the p-value is <0.05 
thus, the null of homoscedasticity is rejected, which 

postulates that the OLS results will be biased. 
Therefore, the current study used "robust 
heteroscedasticity consistent standard error 
estimates" for running all regression tests represented 
by White (1980).

Table 4: Modified Wald test  

All Industries 

Chi2 P-value 

73148.13 0.0000 

 
Serial Correlation Test 
Another vital assumption of the regression model is 
that there should be no correlation between the 
residual terms. To test this assumption, the 

Wooldridge test is used. The F-statistics value is 
14.317, while its p-value is greater than 0.05, which 
posits that the null hypothesis of no serial correlation 
is accepted (Drukker, 2003).

  
Table 5: Wooldridge test for autocorrelation 

P-value F 

0.5079 14.317 

 
Model Selection for the Regression model 
Model selection is of immense importance before 
conducting analysis. The author used the panel data 
methodologies like fixed effect regression, OLS 
regression and random effect regression models to 
conduct the analysis. 
 
F-test 
F-test is conducted to check the appropriateness of 
the fixed-effect model as compared to the OLS 
regression model (Azeem et al., 2018; Altahtamouni 
et al., 2022). The result of the test reveals that the 
fixed-effect model is not appropriate to apply to this 
study as the F value of the test is "0.1286", which is 
greater than the benchmark value of 10%. 
 

Breusch and Pagan LaGrange Multiplier 
(BPLM) test 
BPLM test is conducted to check the appropriateness 
of the random-effect model as compared to the OLS 
regression model (Alsaleh & Abdul-Rahim, 2021). 
So, the author applied the BPLM test, and the result 
revealed that the random-effect model is appropriate 
to apply to this study as compared to the OLS 
regression because the F-value is less than 0.05% 
level of significance.  
 
Hausman test  
The Hausman test is used to testify appropriateness 
of the random-effect model as compared to the fixed-
effect model (Amini et al., 2012). The result 
postulated that the author has failed to reject the null 
hypothesis, so, as suggested by the results of BPLM 
and The Hausman test, the random effect model was 
applied to the study.

 
Table 6: Model Selection 

Tests F-Value Prob > F 

F-Test F(133, 1067) =     1.88  0.1286 

BPLM Test chibar2(01) =    36.77 0.0000 

Hausman Test chi2(3)=1.73 0.6302 
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Regression model 
Three regression models, including ordinary least 
square regression, fixed effect model and random 
effect model, are tested in this study. The aim is to 
find the association between earning management 
and innovation. The results of OLS regression 
postulated that the relationship between innovation 
and earning management is positive and significant. 
The control variables also showed significant 
association with earning management; however, 
leverage and return on asset showed significant 
negative impact whilst firm size showed a significant 
positive impact on earning management. On the 

other hand, both the fixed-effect model and random 
effect model showed no sign of the significant impact 
of innovation on earning management. Further, the 
association of control variables is also found to be 
insignificant. Since heteroskedasticity affects the 
standard errors and narrows the confidence intervals, 
therefore, the results of all these models are different. 
Thus there is a need to adjust the standard error 
without distrusting the coefficients. Since the model 
selection criteria posit that the random effect model 
is the best fit model, therefore, robust standard errors 
are calculated for the random effect model.

  

Table 7: Regression Results for the whole period 

 OLS Fixed Effect Model Random Effect Model 
Random Effect Model 
(ROBUST) 

EQ Coef. - t Coef. P>|t| Coef. P>|t| Coef. z 

rd 0.2186 -2.01* 0.2336 -0.90 0.2147 0.11 0.2147 -3.33*** 

lev -0.03379 -1.63* -.044636 -1.47 -0.03589 0.12 -0.03589 -1.92* 

firmsize 0.00474 1.92* .0008271 0.21 0.00376 0.18 0.00376 2.37** 

roa -0.00078 -1.93* -.000671 -1.46 -0.00073 0.08* -0.00073 -2.42** 

_cons -0.00907 -0.24 .04 6248 0.79 0.00557 0.90 0.00557 0.23 

***; ** and * denotes 1%; 5% and 10% level of significance 

 
The result of the robust random effect model are 
given in Table 7, where it is found that there is a 
highly significant and positive relationship between 
innovation and earning management (0.21; p < 0.01). 
Thus one can argue that the impact of innovation on 
earning management is positive. The control 
variables also posted a significant association with 
earning management, with leverage and return on 
assets showing significant negative impact, whilst 
firm size showed a significant positive impact. This 
means that through earning management, the 
managers of the firm are able to increase the overall 
firm size. However, it has a negative impact on return 
on assets as it posits a negative signal in the market. 
The findings are in line with the findings of (Mande 
et al., 2000; Markarian et al., 2008; Oswald & 
Zarowin, 2007; Bayraktar & Tutuncu, 2020), who 
posit that managers use innovation costs to achieve 
earning smoothing and earning targets. 
 

Conclusion 
The competitive advantage is of immense importance for 
the business in today's highly competitive era. Innovation 
through Research & Development expenses or R&D 
projects help business to get that competitive advantage 
over their competitors. So, the firms with high 
investment in R&D projects produce new and more 
effective products or techniques, resulting in high profits 
in the future. The economic theories also support the 
relationship between R&D and future profitability, so 
policymakers throughout the world emphasize 
innovation-led R&D projects. Despite its importance, the 
accounting treatment of Research & Development 
expenditure is a controversial topic. There are two 
perspectives in regard to Research & Development 
expenditure accounting treatment. The first perspective 
argues that R&D expenses should be capitalized, and 
they need to be recorded in the statement of financial 
position as an intangible asset. It is also argued that 
Research & Development expenditure directly relates to 
the company's future profitability, and capitalization 
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R&D expenditure gives a signal in the market regarding 
management expectations about future growth. But, the 
proponent of the second perspective argues that Research 
& Development expenditure should be expensed and 
charged to the current year's income statement as an 
expense. This treatment of Research & Development 
expenditure will increase the objectivity and reduces the 
information asymmetry in the financial statements as it 
is uncertain that R&D costs will turn into any economic 
profit in future.    
The IFRS directs the firm to expense R&D cost, but 
under specific circumstances, IFRS also allow the 
capitalization of R&D expenses. However, these 
circumstances are very subjective and allow the 
management of a firm to use their preference while 
treating R&D costs. This subjectivity of preference can 
create an opportunity for the management to indulge in 
earnings management to achieve their earnings goals. So, 
the objective of the current study is to understand the 
motivation of R&D expenses accounting treatment in an 
environment where the subjective treatment of R&D 
costs is allowed.  
In the UK, firm management is allowed to use subjective 
preferences in the accounting treatment of R&D 
expenses. Therefore, the objective of the current study is 
to understand whether UK firms use R&D expenses to 
conduct earnings management. The cross-sectional 
nature of the data allowed the authors to use panel data 
methodologies to test the hypothesis. The correlation 
among the independent variables is not found after initial 
testing. The authors also test the data for serial 
correlation and found no autocorrelation in the data. The 
test of heteroskedasticity shows the presence of 
heteroskedasticity in the data. So, the author used robust 
standard errors for the estimations. The Hausman test 
proposes to use the random-effect model. However, the 
author used fixed effect, random effect and pooled 
regression models for the estimation purpose. The fixed-
effect model and pooled regression estimation provide 
no statistical evidence regarding the relationship between 
R&D expenses and EM. But, the findings of random 
effect model estimations show a significant association 
between Research & Development costs and EM, but the 
relationship is not economically strong as the beta value 
of the coefficient is close to zero. The author is of the 
view that the economically weak relationship is due to 
the unique sample of the study. So, it can be said that 
management uses R&D expenses to indulge in earnings 
management activities. The management adjusted the 

rate of amortization of intangible assets to smooth their 
earnings. 
The findings of this study are important for all the 
stakeholders alike. The results postulated that managers 
do use Research & Development expenses to manipulate 
earnings and to gain personal goals. The results of the 
study are essential for the accountants and auditors as this 
study reveals the role of management in earnings 
management through R&D expenses, so auditors and 
accountants make sure that the management does not 
indulge in these activities and ensure the financial 
statements should be free from any misleading 
information. Investors can use the result of this study 
while making an investment in any firm and use 
appropriate discount rates for future earnings of the 
company, as the management may use the intangible 
assets to do earnings management. The policymakers use 
these results to suggest appropriate measures to make 
adjustments in accounting reporting standards to reduce 
the objective treatment of R&D expenses. The sample of 
the study belongs to the UK, so the results cannot be 
generalized to firms in other countries. This study uses 
the non-financial firms as a sample, so the results are not 
applicable to financial firms inside the UK. As the result 
of the study is affected by the sample so, the larger 
sample may influence the results. The authors also 
recommend a comparative analysis of those firms that 
expended R&D expenses with the firm that capitalized 
on R&D expenses to know the basic reasons for 
variability. 
 
References  
Abad, D., Cutillas-Gomariz, M. F., Sánchez-

Ballesta, J. P., & Yagüe, J. (2018). Real 
earnings management and information 
asymmetry in the equity market. European 
Accounting Review, 27(2), 209-235. 
https://doi.org/10.1080/09638180.2016.126172
0 

Ajina, A., & Habib, A. (2017). Examining the 
relationship between Earning management and 
market liquidity. Research in International 
Business and Finance, 42(1), 1164-1172. 
https://doi.org/10.1016/j.ribaf.2017.07.054 

Alsaadi, A., Ebrahim, M. S., & Jaafar, A. (2017). 
Corporate Social Responsibility, Shariah-
Compliance, and Earnings Quality. Journal of 
Financial Services Research, 51(2), 169–194. 
https://doi.org/10.1007/s10693-016-0263-0 



International Journal of Social Sciences Bulletin 
 

Volume 2, Issue 4, 2024              ISSN: (E) 3007-1917 (P) 3007-1909 

https://ijssb.org                                                     | Hassan et al., 2024 | Page 819 

Alsaleh, M., & Abdul-Rahim, A. S. (2021). The 
pathway toward pollution mitigation in EU28 
region: does bioenergy growth make a 
difference?. Management of Environmental 
Quality: An International Journal, 32 (3), 560-
574. https://doi.org/10.1108/MEQ-08-2020-
0177 

Altahtamouni, F., Alfayhani, A., Qazaq, A., 
Alkhalifah, A., Masfer, H., Almutawa, R., & 
Alyousef, S. (2022). Sustainable Growth Rate 
and ROE Analysis: An Applied Study on Saudi 
Banks Using the PRAT 
Model. Economies, 10(3), 70. 
https://doi.org/10.3390/economies10030070 

Amini, S., Delgado, M. S., Henderson, D. J., & 
Parmeter, C. F. (2012). Fixed vs random: The 
Hausman test four decades later. In Essays in 
honor of Jerry Hausman, 29 (1), 479-513. 
https://doi.org/10.1108/S0731-
9053(2012)0000029021 

Aslan, L. (2021). Financial Statement Fraud in the 
Turkish Financial Services Sector. Istanbul 
Business Research, 50(2), 385-409. 
https://doi.org/10.26650/ibr.2021.50.844527. 

Azeem, A., Fayyaz, A., & Jadoon, A. K. (2018). 
Economic value addition implications: A study 
of the Pakistani banking industry. Pakistan 
Business Review, 19(4), 892-907. 

Bayraktar, Y., & Tutuncu, A. (2020). The Effect of 
R&D Expenditures on Earnings Management: 
A Research on Bist-All Shares. Istanbul 
Business Research, 49(2), 301-315. 
https://doi.org/10.26650/ibr.2020.49.0044 

Callimaci, A., & Landry, S. (2004). Market valuation 
of research and development spending under 
Canadian GAAP. Canadian Accounting 
Perspectives, 3(1), 33–54. 
https://doi.org/10.1506/V5LY-4CNE-3J0Q-
00HN 

Cazavan-Jeny, A., Jeanjean, T., & Joos, P. (2011). 
Accounting choice and future performance: The 
case of R&D accounting in France. Journal of 
Accounting and Public Policy, 30(2), 145–165. 
https://doi.org/10.1016/j.jaccpubpol.2010.09.0
16 

Cazavan-Jeny, A., Jeanjean, T., & Joos, P. (2011). 
Accounting choice and future performance: The 
case of R&D accounting in France. Journal of 
Accounting and Public Policy, 30(2), 145–165. 

https://doi.org/10.1016/j.jaccpubpol.2010.09.16 
Cheung, J. H., Hur, K. S., & Park, S. J. (2019). Are 

capitalized R&D and expensed R&D costs 
"sticky"? Korean evidence. Investment 
Management and Financial Innovations, 16(2), 
89–100. 
https://doi.org/10.21511/imfi.16(2).2019.08 

Cook, J., & Vorley, T. (2021). Recovery and 
resilience: how can innovation policy support 
the response. Productivity and the Pandemic. 
https://doi.org/10.4337/9781800374607.00026  

Dechow, P. M., & Dichev, I. D. (2002). The quality 
of accruals and earnings: The role of accrual 
estimation errors. Accounting Review, 77(s-1), 
35–59. https://doi.org/10.2308/accr.2002.77.s-
1.35 

Drukker, D. M. (2003). Testing for serial correlation 
in linear panel-data models. The stata 
journal, 3(2), 168-177. 
https://doi.org/10.1177/1536867X0300300206 

Eidizadeh, R., Salehzadeh, R., & Chitsaz Esfahani, 
A. (2017). Analyzing the role of business 
intelligence, knowledge sharing and 
organizational innovation on gaining 
competitive advantage. Journal of Workplace 
Learning, 29(4), 250–267. 
https://doi.org/10.1108/jwl-07-2016-0070 

Ertuğrul, M. (2020). The impact of research and 
development expenditures on the value 
relevance of accounting items. In Strategic 
priorities in competitive environments (pp. 41-
67). Springer, Cham. 
https://doi.org/10.1007/978-3-030-45023-6_3 

Etikan, I., Musa, S. A., & Alkassim, R. S. (2016). 
Comparison of convenience sampling and 
purposive sampling. American journal of 
theoretical and applied statistics, 5(1), 1-4. 
https://doi.org/10.11648/j.ajtas.20160501.11  

Fang, V. W., & Fu, R. (2018). The Bright Side of 
Earnings Management. SSRN Electronic 
Journal. https://doi.org/10.2139/ssrn.3224800 

Francis, J. R., Maydew, E. L., & Sparks, H. C. 
(1999). The role of Big 6 auditors in the credible 
reporting of accruals. Auditing, 18(2), 17–34. 
https://doi.org/10.2308/aud.1999.18.2.17 

Fuentes, K., & Persson, A. (2011). R&D 
Capitalization and The Income Smoothing 
Hypothesis–A study of Swedish listed 
Companies. 



International Journal of Social Sciences Bulletin 
 

Volume 2, Issue 4, 2024              ISSN: (E) 3007-1917 (P) 3007-1909 

https://ijssb.org                                                     | Hassan et al., 2024 | Page 820 

 
Garcia Osma, B. (2008). Board independence and 

real earnings management: The case of R&D 
expenditure. Corporate Governance: An 
International Review,16 (2), 116-
131.   http://dx.doi.org/10.1111/j.1467-
8683.2008.00672.x 

García, C. B., García, J., López Martín, M. M., & 
Salmerón, R. (2015). Collinearity: revisiting the 
variance inflation factor in ridge 
regression. Journal of Applied Statistics, 42(3), 
648-661. 
https://doi.org/10.1080/02664763.2014.980789 

Grabińska, B., & Grabiński, K. (2017). The Impact 
of R&D Expenditures on Earnings 
Management. Argumenta Oeconomica 
Cracoviensia, 17, 53–72. 
https://doi.org/10.15678/aoc.2017.1704 

Guidara, R., & Boujelbene, Y. (2014). R&D-Based 
Earnings Management and Accounting 
Performance Motivation. … in Accounting, 
Finance and Management …, 4(2), 85–97. 
https://doi.org/10.6007/IJARAFMS/v4-i2/805 

Guidara, R., & Boujelbene, Y. (2015). R&D 
expenditures and earnings targets: evidence 
from France. Journal of Economics Finance 
and Accounting, 2(2), 0-0. Retrieved from 
https://dergipark.org.tr/en/pub/jefa/issue/32427
/360575 

Gunny, K. A. (2010). The relation between earnings 
management using real activities manipulation 
and future performance: Evidence from meeting 
earnings benchmarks. Contemporary 
Accounting Research, 27(3), 855–888. 
https://doi.org/10.1111/j.1911-
3846.2010.01029.x 

Iatridis, G., & Kadorinis, G. (2009). Earnings 
management and firm financial motives: A 
financial investigation of UK listed firms. 
International Review of Financial Analysis, 
18(4), 164–173. 
https://doi.org/10.1016/j.irfa.2009.06.001 

Jensen, M.C. and WH Meckling, 1976, Theory of the 
firm: managerial behavior, agency costs, and 
ownership structure, Journal of Financial 
Economics, 3, 305–360. 

 
 
 

 
Kabajeh, M. A. M., Al Nu’aimat, S. M. A., & 

Dahmash, F. N. (2012). The relationship 
between the ROA, ROE and ROI ratios with 
Jordanian insurance public companies market 
share prices. International Journal of 
Humanities and Social Science, 2(11), 115-120. 

Kahn, K. B. (2018). Understanding innovation. 
Business Horizons, 61(3), 453–460. 
https://doi.org/10.1016/j.bushor.2018.01.011 

Kong, L., & Su, H. (2021). On the market reaction to 
capitalization of R&D expenditures: Evidence 
from ChiNext. Emerging Markets Finance and 
Trade, 57(5), 1300-1311. 
https://doi.org/10.1080/1540496X.2019.16687
69 

Kothari, S. P., Leone, A. J., & Wasley, C. E. (2005). 
Performance matched discretionary accrual 
measures. Journal of Accounting and 
Economics, 39(1), 163–197. 
https://doi.org/10.1016/j.jacceco.2004.11.002 

Kufel, T., Kufel, P., & Błażejowski, M. (2022). Do 
COVID-19 lock-downs affect business cycle? 
Analysis using energy consumption cycle clock 
for selected European 
countries. Energies, 15(1), 340. 
https://doi.org/10.3390/en15010340  

Lakhal, N., & Dedaj, B. (2019). R&D disclosures 
and earnings management: The moderating 
effects of IFRS and the global financial crisis. 
Journal of Financial Reporting and Accounting, 
18(1), 111–130. https://doi.org/10.1108/JFRA-
10-2019-0129 

Larcker, D. F., & Richardson, S. A. (2004). Fees paid 
to audit firms, accrual choices, and corporate 
governance. In Journal of Accounting Research 
42(3), 625–658. https://doi.org/10.1111/j.1475-
679X.2004.t01-1-00143.x 

Mande, V., File, R. G., & Kwak, W. (2000). Income 
Smoothing and Discretionary R&D 
Expenditures of Japanese Firms. Contemporary 
Accounting Research, 17(2), 263–302. 
https://doi.org/10.1506/QXBV-UY71-A6W1-
FWT4 

Dhanda, M., & Mangala, D. (2018). Earnings 
Management: Conceptual Framework and 
Research Developments. The IUP Journal of 
Accounting Research & Audit Practices, 17(4), 
7-20. 



International Journal of Social Sciences Bulletin 
 

Volume 2, Issue 4, 2024              ISSN: (E) 3007-1917 (P) 3007-1909 

https://ijssb.org                                                     | Hassan et al., 2024 | Page 821 

 
Markarian, G., Pozza, L., & Prencipe, A. (2008). 

Capitalization of R&D costs and earnings 
management: Evidence from Italian listed 
companies. International Journal of 
Accounting, 43(3), 246–267. 
https://doi.org/10.1016/j.intacc.2008.06.002 

Markarian, G., Pozza, L., & Prencipe, A. (2008). 
Capitalization of R&D costs and earnings 
management: Evidence from Italian listed 
companies. International Journal of 
Accounting, 43(3), 246–267. 
https://doi.org/10.1016/j.intacc.2008.06.002 

Munir, A. F., Shaharuddin, S. S., & Sukor, M. E. A. 
(2020). Long-term, short-term and time-varying 
profitability of reversals: The role of market 
state and volatility. International Journal of 
Economics and Business Administration 
(IJEBA), 8(2), 501-520. 

Munir, A. F., Shaharuddin, S. S., Sukor, M. E. A., 
Albaity, M., & Ismail, I. (2022). Financial 
liberalization and the behavior of reversals in 
emerging market economies. International 
Journal of Emerging Markets, 17(6), 1565-
1582. 

Nixon, B. (1997). The accounting treatment of 
research and development expenditure: views 
of UK company accountants. European 
Accounting Review, 6(2), 265–277. 
https://doi.org/10.1080/713764720 

Oswald, D. R., & Zarowin, P. (2007). Capitalization 
of R&D and the informativeness of stock prices. 
European Accounting Review, 16(4), 703–726. 
https://doi.org/10.1080/09638180701706815 

Ryan, S. G. (2006). Identifying Conditional 
Conservatism. European Accounting Review, 
15(4), 511–525. 
https://doi.org/10.1080/09638180601102099 

Salim, M. N., & Winanto, H. A. (2020). Determinant 
Return on Assets and Its Impact on Assets 
Growth (Case Study of Sharia General Banks in 
Indonesia). Journal of Economics and 
Business, 3(1), 0-
0.  https://ssrn.com/abstract=3540314 

Seybert, N. (2010). R&D Capitalization and 
ReputationDriven Real Earnings Management. 
Accounting Review, 85(2), 671–693. 
https://doi.org/10.2308/accr.2010.85.2.671 

Shah, S. Z. A., Liang, S., & Akbar, S. (2013). 

International Financial Reporting Standards and 
the value relevance of R&D expenditures: Pre 
and post IFRS analysis. International Review of 
Financial Analysis, 30(1), 158–169. 
https://doi.org/10.1016/j.irfa.2013.08.001 

Skinner, D. J., & Sloan, R. G. (2002). Earnings 
surprises, growth expectations, and stock 
returns or don't let an earnings torpedo sink your 
portfolio. Review of Accounting Studies, 7(2), 
289–312. 
https://doi.org/10.1023/a:1020294523516 

Sun, E. Y. (2021). The Differential Role of R&D and 
SG&A for Earnings Management and Stock 
Price Manipulation*. Wiley Online Library, 
38(1), 242–275. https://doi.org/10.1111/1911-
3846.12634 

Tahinakis, P. D. (2014). R&D expenditures and 
earnings management: Evidence from Eurozone 
countries in crisis. Journal of Economic 
Asymmetries, 11(1), 104–119. 
https://doi.org/10.1016/j.jeca.2014.09.002 

Tahinakis, P. D. (2014). R&D expenditures and 
earnings management: evidence from Eurozone 
countries in crisis. The Journal of Economic 
Asymmetries, 11(1), 104-119. 
https://doi.org/10.1016/j.jeca.2014.09.002 

Teoh, S. H., Welch, I., & Wong, T. J. (1998). 
Earnings management and the long-run market 
performance of initial public offerings. Journal 
of Finance, 53(6), 1935–1974. 
https://doi.org/10.1111/0022-1082.00079 

Tokuga, Y., & Tanaka, S. (2011). The Relationship 
between R & D Spending and the Earnings 
Management of Japanese Electronics 
Companies. Kyoto University Research 
Information Repository, November. 
https://repository.kulib.kyoto-
u.ac.jp/dspace/handle/2433/152068 

Wagner, J. (2021). The Causal Effects of Exports on 
Firm Size and Labor Productivity: First 
Evidence from a Matching Approach. In 
Microeconometric Studies of Firms' Imports 
and Exports, (0)0 47–55. WORLD 
SCIENTIFIC (EUROPE). 
https://doi.org/10.1142/9781786349699_0005 

Walker, M. (2013). How far can we trust earnings 
numbers? What research tells us about earnings 
management. In Accounting and Business 
Research 43(1), 445–481. 



International Journal of Social Sciences Bulletin 
 

Volume 2, Issue 4, 2024              ISSN: (E) 3007-1917 (P) 3007-1909 

https://ijssb.org                                                     | Hassan et al., 2024 | Page 822 

https://doi.org/10.1080/00014788.2013.785823 
White, H. (1980). A Heteroskedasticity-Consistent 

Covariance Matrix Estimator and a Direct Test 
for Heteroskedasticity. Econometrica, 48(4), 
817. https://doi.org/10.2307/1912934 

Zarowin, P., & Oswald, D. R. (2005). Capitalization 
vs expensing of R&D and earnings 
management. Available at SSRN 739225. 
https://papers.ssrn.com/abstract=739225. 

Zulkifley, M. A., Abd Sukor, M. E., Munir, A. F., & 
Shafiai, M. H. M. (2021, December). Stock 

market manipulation detection using artificial 
intelligence: A concise review. In 2021 
international conference on decision aid 
sciences and application (DASA) (pp. 165-169). 
IEEE. 

Zulkifley, M. A., Munir, A. F., Sukor, A., Edil, M., 
& Mohd Shafiai, M. H. (2023). A Survey on 
Stock Market Manipulation Detectors Using 
Artificial Intelligence. Computers, Materials & 
Continua, 75(2). 

 


