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Does Audit Quality Curb Real Earnings Management? New Insights from Quantile 
Regression in FTSE 350 Firms

In this article we tend to investigate the effect of audit quality (AQ) on real earnings 
management (REM) amongst the non-financial listed UK firms. This article employs a sample 
of 145 UK firms listed on the London Stock Exchange (LSE) covering the period from 2010 
to 2019. Utilising the quantile regression technique, we investigate how AQ (proxied by audit 
committee independence, financial expertise, and the auditor fees ratio) affects REM, 
operationalized via abnormal operating cash flows, production costs, and discretionary 
expenses. We employed the principal component analysis (PCA) to measure AQ and aggregate 
REM. The study finds a non-linear relationship between AQ and REM, indicating that AQ 
restrains managers from engaging in various forms of REM. However, the results show that 
AQ is ineffective in mitigating aggregate REM. For robustness, we employed the Modified 
Jones Model as an alternative form of earnings management to measure discretionary accruals 
(AEM), yielding similar results. Our findings also confirm that UK managers switch from REM 
to AEM and vice versa. This study benefits UK firms, as it suggests strengthening their audit 
committees to curb REM effectively. For policymakers, the results indicate that strengthening 
AQ standards is crucial to enhancing the integrity of financial reporting. Unlike prior studies, 
we used the quantile regression approach instead of conventional regression techniques to 
clarify the mixed findings. 

Keywords – Audit Quality, Real Earnings Management, Quantile Regression, Principal 
Component Analysis.  
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1. Introduction 

Investors use a firm’s reported earnings as a vital tool to make informed financial decisions 

and evaluate the potential risks associated with capital investments (Usman et al., 2023). This 

encourages firms to adopt strategies that enhance assets, increase revenue, and reduce expenses 

effectively (Salem et al., 2021). Nevertheless, Zgarni et al. (2016) indicated that the financial 

statement integrity is a serious concern for regulators and investment analysts because of 

accounting scandals, for example, Enron, Xerox and more. Li et al. (2020) highlighted that 

earnings management (EM) was the fundamental reason behind such accounting scandals. The 

technique of EM creates an opportunity for executives to misrepresent reported corporate 

earnings in a manner that portrays the firm or themselves in a favourable light. Mulford and 

Comiskey (2005, p.3) defined EM as "an active distortion of reported earnings to satisfy a 

predetermined goals set by management, analysts' forecast, or to maintain a smoother and more 

sustainable earnings stream" 

Managers use EM to change their accounting information without violating the prerequisite 

accounting guidelines and principles, such as the International Financial Reporting System 

(IFRS) and Generally Accepted Accounting Principles (GAAP), which firms must follow when 

they compile their financial statements (Usman, Nwachukwu, et al., 2022; Yang et al., 2016). 

However, Loomis (1999) and Nagar and Sen (2016) argued that EM practices obscure facts 

that stakeholders should know and encourage managers to cover up potential weak areas in 

their companies' financial position. Hence, EM undermines the economic value of financial 

transactions reported by firms. As such, it is expected that shareholders may be less likely to 

invest in firms where EM is widespread, meaning that their access to external capital may suffer 

in the long term (Alhadab, 2018; Harris et al., 2019). 

Various approaches to measuring EM are discussed in the academic literature, as they are 

typically related to the opportunities inherent in domestic and international conventions to 

adapt and alter reported accounting figures (Healy & Wahlen, 1999; Salem et al., 2023b). 

Overall, three main EM strategies are frequently discussed, encompassing (i) accrual earnings 

management (AEM), (ii) real earnings management (REM) and (iii) classification shifting (CS) 

as outlined by (Jones, 1991; McVay, 2006; Roychowdhury & Watts, 2007). AEM occurs when 

managers adjust expense and revenue accruals to influence financial information without 

operating cash-flow consequences (Dechow et al., 2010; Mnif & Ben Hamouda, 2021). In 

contrast, REM is another indirect way of controlling earnings by altering the scheduling or 
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composition of core business decisions related to operations, investments and financing 

(Alhaddad et al., 2021; Sungbin & Cho, 2017). CS ensues when managers deliberately report 

revenues, expenses, gains, and losses in the wrong sections of the income statement, rather than 

in the parts where they are expected to be presented under prevailing industry financial 

reporting principles (Behn et al., 2013; Fan & Liu, 2017; Usman, Ezeani, et al., 2022; Usman 

et al., 2025). 

Consequently, it is noticeable that the majority of EM literature focused on AEM in the 

context of the UK and ignored other forms of EM, such as REM (Peasnell et al., 2005; Usman, 

Nwachukwu, et al., 2022). Prior literature uncovered the characteristics of the accounting 

policies which encourage the adoption of approaches like AEM and REM (Alhadab, 2018; 

Bilal et al., 2022; Katmon & Al Farooque, 2017). However, Zang (2011) commented that these 

studies generally failed to appropriately isolate the effect of fundamental firm characteristics, 

such as profitability, leverage, and liquidity indicators. Furthermore, it was observed that 

managers simultaneously employ multiple EM techniques, rather than the assumption in earlier 

studies that these methods were used independently (Zalata & Abdelfattah, 2021). 

Subsequently, this study focuses on REM as the main variable that captures the extent of 

financial malpractice. Additionally, we utilised AEM to verify the primary findings of this 

study. 

A stronger corporate governance (CG) structure in firms enables the reduction of the 

opportunities for managers to misreport their earnings. Hence, this would enhance professional 

conduct in business transactions (Cho & Chun, 2016). Conversely, weaker Corporate 

Governance (CG) controls tend to encourage managers to commit financial irregularities, 

including practices such as EM, impression management and destructive accounting (Hsu & 

Liao, 2023; Van Rinsum et al., 2018). Many countries worldwide implemented policies to 

improve their governance systems, reducing the pressure on management to misrepresent their 

accounts (Vallascas et al., 2017; Wang et al., 2019). For instance, in 2009, the UK’s Financial 

Reporting Council (FRC)  released a revised version of the Combined Code highlighting four 

key aspects of CG: (i) robust internal control system, (ii) clear separation between the role of 

chief executive and chairman, (iii) the establishment of an independent audit committee and 

(iv) the inclusion of independent directors (Elmagrhi et al., 2016; Nordberg & McNulty, 2013). 

The audit committee plays a vital role in ensuring the integrity and transparency of a firm’s 

financial reporting process while discouraging manipulative practices such as earnings 
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management (EM) (Komal et al., 2021; Salem et al., 2021). As a core element of the corporate 

governance (CG) framework, the committee is responsible for overseeing the firm’s financial 

reporting system, monitoring the actions of financial executives, and coordinating with external 

auditors to assess internal control mechanisms and reporting procedures (Vafeas, 2005; Zalata 

et al., 2018).

Audit quality (AQ) functions as a fundamental governance mechanism that safeguards the 

interests of shareholders and ensures the production of reliable and high-quality financial 

information (Almarayeh et al., 2020). As articulated by Watts and Zimmerman (1983) and 

Mnif and Ben Hamouda (2021), robust audit quality constrains managerial opportunism in EM 

and mitigates risks arising from misstatements, omissions, or distortions in financial 

statements. Empirical evidence further supports that high-quality auditors are more effective 

in detecting irregularities linked to EM and in reinforcing the credibility of corporate financial 

reports (Hohenfels & Quick, 2020; Lin et al., 2019).

In this study, audit committee effectiveness is captured through three dimensions: (i) 

committee independence, (ii) members’ financial expertise, and (iii) the audit fee ratio. These 

components are aggregated using principal component analysis (PCA) to construct a 

comprehensive measure of audit quality (AQ). Consistent with agency theory, higher AQ 

enables shareholders to exercise stronger oversight over management behaviour, thereby 

minimising agency conflicts and associated costs (Abbott et al., 2004; Fama & Jensen, 1983).

This study employed 145 UK non-financial firms to investigate the association between 

AQ and REM, utilising the quantile regression technique. Following Roychowdhury (2006), 

this study used the three metrics as indicators of REM, including (i) abnormal cash flow from 

operations (ANCFO), (ii) production costs (ANPROC), and (iii) discretionary expenses 

(ANDICE). The results showed that the association between AQ and REM metrics changes 

significantly among the quantiles. Specifically, we found that AQ is significantly and 

negatively linked with ANCFO and ANPROC among the 3rd (50%–75%) and 4th (75% and 

above) quantiles, where companies can manipulate their earnings. The empirical findings reveal 

that audit quality (AQ) has no statistically significant impact on abnormal discretionary expenses 

(ANDISC), indicating that AQ does not effectively constrain this particular aspect of real earnings 

management (REM). However, when a composite REM index was constructed using principal 

component analysis (PCA), the results showed a consistently negative relationship between AQ and 

REM across all quantiles of the distribution. This evidence underscores the role of high audit quality in 

mitigating overall REM activities and reinforcing the reliability and transparency of financial reporting.
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This study offers several noteworthy contributions to the existing body of knowledge. To 

the best of our understanding, it is among the earliest empirical investigations to apply a 

quantile regression approach to explore the relationship between audit quality (AQ) and real 

earnings management (REM) within the UK context. While Usman, Nwachukwu, et al. (2022) 

utilised a similar econometric technique, their analysis was primarily concerned with the 

influence of board characteristics on accrual-based earnings management (AEM), rather than 

focusing on the interplay between AQ and REM. Furthermore, this research concentrates on 

FTSE 350 firms in the United Kingdom, which are governed by a unique corporate governance 

(CG) landscape characterised by rigorous regulatory oversight and a shareholder-oriented 

structure (Ezeani et al., 2022). In this shareholder-oriented setting, corporate boards actively 

seek to minimise managerial opportunism, thereby increasing the demand for high-quality 

audits that reinforce accountability and the reliability of financial disclosures. Thirdly, most 

studies based on UK firms focus on audit characteristics and overlook AQ (Arun et al., 2015; 

Usman, Ezeani, et al., 2022). Hence, this study focuses on AQ and demonstrates that the 

relationship between AQ and REM varies across quantile levels. Lastly, unlike previous 

studies, we used the quantile regression approach instead of conventional regression techniques 

to clarify the mixed findings. 

2.0 Theoretical Framework

Agency theory primarily emphasis that managers are expected to act in the best interests 

of shareholders. The agency problem, therefore, occurs when the owners (principals) cannot 

adequately oversee the behaviour of managers (agents) (Jensen & Meckling, 1976; Raimo et 

al., 2021). As a result, Davidson et al. (2005) argued that managers may engage in EM methods 

to alter reported earnings, leading to agency costs. To avoid agency issues, principals or the 

company directors appointed by them on their behalf must closely monitor the agents to ensure 

the integrity of their reported earnings.

Corporate governance (CG) structures are viewed as practical approaches that mitigate 

principal-agent conflicts. As demonstrated by Shleifer and Vishny (1986) and El Diri et al. 

(2020) CG mechanisms serve to restrict managerial opportunism, thereby mitigating agency 

costs. Furthermore, Demsetz and Lehn (1985) and Salem et al. (2022) argued that a well 

designed CG system seeks both to enhance corporate outcomes and to mitigate agency conflicts 

by constraining accounting manipulation. Furthermore, Fama (1980) and Gerged et al. (2023) 

indicated that internal CG systems, for instance, the audit committee, effectively monitor and 
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oversee management behaviour compared to alternatives like acquisitions, mergers, and 

takeovers. 

Building on this theoretical perspective, AQ is conceptualised as a governance 

mechanism that improves monitoring, mitigate agency costs, and constrains managers' 

involvement in both accruals and real earnings manipulations. In addition to agency theory, 

signalling theory offers further justification for the role of AQ in mitigating REM. For instance, 

Fan (2007) and Riley (1975) indicate that firms employ credible signals to reduce information 

asymmetry between managers and stakeholders. High AQ is a signal indicating to investors 

and regulatory bodies that financial statements are trustworthy and free from manipulation. 

Having independent audit committee members with financial expertise and transparent audit 

fee structures signals strong monitoring and commitment to the reporting standards. On the 

other hand, low AQ could send negative signals, raising doubts about the accuracy of financial 

reports. This study posits that by synthesising agency and signalling theories, AQ not only 

limits managerial opportunism but also improves market confidence by indicating transparency 

and integrity in financial reporting. Therefore, this study focuses on AQ to investigate whether 

it effectively restrains UK managers from engaging in REM. 

Additionally, institutional theory suggests a further foundation for analysing AQ. It 

asserts that firms function within a network of formal and informal influences, including 

regulatory, normative, and cognitive frameworks, which dictate organisational behaviour and 

decision-making (Heugens & Lander, 2009; Scott, 1987). Firms implement rules and practices 

to enhance efficiency, acquire legitimacy, and conform to the expectations of stakeholders 

(Delmas & Toffel, 2004). In the post-2008–2009 UK environment, increased regulatory 

oversight (Ahrens & Ferry, 2021), the establishment of more stringent financial reporting 

standards, and the development of revised CG codes have generated institutional pressures that 

encourage firms to adopt high AQ policy. These pressures function as compulsory forces, 

pushing firms to adhere to formal regulations, alongside normative influences that promote the 

adoption of best practices in alignment with industry standards (Caprar & Neville, 2012). 

In this regard, AQ can be viewed as both a governance instrument that lessens agency 

disputes and a strategic reaction aimed at preserving legitimacy and showcasing compliance 

with societal and regulatory standards (Sulaiman, 2023). Independent and financially proficient 

audit committees, together with well aligned audit fee structure, represent robust audit 

mechanisms that demonstrate a firm’s adherence to principles of transparency, accountability 
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and compliance (Badolato et al., 2014; Komal et al., 2021; Zalata et al., 2018). Therefore, AQ 

in this context is anticipated to be essential in limiting REM, as companies aim to align reported 

results with institutional expectations and mitigate reputational or regulatory concerns.

Although the notion of agency theory points out that AQ serves as an oversight tool 

that strengthens the credibility and reliability of financial reporting, each proxy representing 

audit quality may impact REM differently. For instance, audit committee independence reduces 

the risks of collusion, especially in the manipulation of cash flows, and improves objectivity 

(Banerjee et al., 2024; Magilke et al., 2009). Whereas, the financial experts on audit committees 

can effectively detect nuanced alterations in discretionary expenses due to their ability to 

analyse complex financial information (Badolato et al., 2014; Kassem & Omoteso, 2024). 

Lastly, we used the audit fees ratio that reflects the engagement and effort of the auditors, which 

may identify anomalies in production costs effectively (Piot & Janin, 2007). However, there is 

a possibility that excessive audit fees may negatively impact independence (Liu et al., 2021). 

Therefore, it is expected that each proxy, due to its distinguished roles, may mitigate different 

REM forms to a varying extent. 

3.0 Review of Literature and the Development of Hypothesis

3.1 Audit Quality and Real Earnings Management 

As an essential element of corporate governance ,audit quality (AQ) plays a pivotal role 

in safeguards shareholders’ interests and ensuring credible financial reporting (Almarayeh et 

al., 2020; Langberg & Rothenberg, 2023). Accordingly, Salem et al. (2021) posit that higher 

AQ serves to curb managers from engaging in opportunistic EM and underlines the risks 

inherent in financial statements, such as exclusions or misstated materials. Prior studies 

documented that a higher AQ enables the detection of aggressive EM, and high profile audit 

firms are expected offer superior audit quality (Chen & Komal, 2018; Lin et al., 2019). 

However, most previous evidence concentrates on AEM, leaving relatively less attention to 

REM, which is often more difficult for auditors to constrain.  This study used audit committee 

independence, financial expertise, and the fee ratio to represent AQ. Additionally, unlike prior 

research that relies on a single AQ proxy, this study employs principal component analysis 

(PCA) to create a comprehensive AQ index, addressing limitations and providing a more 

holistic measure of AQ. 

Recent UK-focused studies provided extra depth to this argument. For instance, Habib 

et al. (2022) and (Chowdhury & Eliwa, 2021) indicated that while Big Four auditors are linked 
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with limitations on specific forms of EM, their presence is also positively associated with 

discretionary expense-based REM. This implies that better AQ may not consistently reduce 

REM, and in certain situations, may instead push managers towards operational manipulation 

to fulfil reporting targets. Similarly, Alhadab and Clacher (2018) established that high AQ 

mitigates discretionary expense-based REM around IPOs, while firms deliberately shift 

towards sales-based manipulation, emphasising the possibility of substitution impact across 

REM techniques. Collectively, these studies underline that AQ may influence the form rather 

than the existence of EM, raising critical questions about the genuine efficacy of AQ as a 

deterrent mechanism (Alhadab & Clacher, 2018; Bansal, 2024). However, our study attempts 

to bridge this gap by adopting a composite AQ index using PCA, rather than relying on a single 

proxy such as auditor type or fees, thereby offering a more holistic view of how audit oversight 

interacts with REM in the UK setting. In doing so, we extend the findings of Chowdhury and 

Eliwa (2021) and Alhadab and Clacher (2018) by analysing whether the degree of audit 

committee independence (AI), the audit committee's financial expertise (AE), and audit fee 

ratio (AFR) provide additional explanatory power beyond external audit type in constraining 

REM. 

While agency theory highlights AQ’s monitoring role, signalling theory offers an 

additional perspective. Strong audit quality communicates reliable signals to external users 

about the credibility of financial statements, reducing information gaps between management 

and shareholders (Salem et al., 2021). Independent, financially competent audit committee 

members and clear audit fee disclosures reinforce this signal, demonstrating a firm’s dedication 

to transparency and responsible governance.  On the other hand, a low AQ could send negative 

signals that financial statements are less trustworthy, raising concerns about potential earnings 

manipulations. This dual theoretical foundation indicates that AQ both limits opportunistic 

behaviour (agency viewpoint) and signifies reliable reporting procedures (signalling 

perspective). Furthermore, institutional theory provides support for the expected link between 

AQ and REM in firms listed in the UK. Following the regulatory reforms, which encompassed 

more stringent financial reporting standards and enhanced governance rules, firms experienced 

normative pressures. These pressures compel firms to uphold higher AQ to sustain legitimacy, 

mitigate reputational concerns, and convey reliability to investors and regulators. 

Consequently, AQ is anticipated to mitigate REM as firms react to institutionalised demands 

and scrutiny, transcending the conventional agency cost viewpoint.
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The UK Corporate Governance Combined Code (2003) highlights the necessity of ensuring the 

audit committee’s independence from executive influence. The Code affirms that, although all directors 

are collectively accountable for serving the company’s best interests, the audit committee holds a 

distinct oversight role functioning independently of management to protect shareholders’ interests in 

matters of financial reporting and internal control. From an agency theory standpoint, such 

independence allows shareholders to more effectively monitor managerial behaviour, thereby reducing 

agency conflicts and associated costs (Fama & Jensen, 1983; Xie et al., 2003).

Empirical evidence on the relationship between audit committee independence and earnings 

management (EM) remains inconclusive. Several studies, including those by Inaam and Khamoussi 

(2016), Mohammad and Wasiuzzaman (2019), and Waweru (2018), report that a higher proportion of 

independent directors on the audit committee tends to constrain EM activities by strengthening 

oversight and reducing managerial discretion. Conversely, Peasnell et al. (2000) found a negative yet 

statistically insignificant association between audit committee independence and EM among UK firms, 

suggesting that independence alone may not be sufficient to deter opportunistic financial reporting. One 

of the main shortcomings in prior research is the excessive focus on accrual-based earnings management 

(AEM), while limited empirical attention has been devoted to real earnings management (REM) a subtle 

form of manipulation achieved through operational adjustments that often escape the scrutiny of 

auditors and regulators. Considering this gap, the current study re-examines the influence of audit 

committee independence in constraining REM within the context of UK-listed companies. Following 

prior literature, audit committee independence is operationalised as the proportion of non-executive 

directors appointed to the committee.

The effectiveness of audit committees also hinges on the financial acumen of their members, 

whose expertise contributes to the dependability and integrity of corporate financial reports. Individuals 

with professional or academic qualifications in accounting or finance are better positioned to identify 

irregularities and uphold the credibility of the reporting process. The inclusion of financially skilled, 

independent directors helps minimise the likelihood of material misstatements and improves the overall 

transparency of financial disclosures (Badolato et al., 2014; Komal et al., 2021; Zalata et al., 2018). 

From the perspective of agency theory, the presence of financially competent audit committee members 

strengthens the monitoring function of corporate governance, promoting transparency, accountability, 

and enhanced audit quality (AQ) through more effective oversight of managerial actions (Bilal et al., 

2024; Ghafran & O’Sullivan, 2017).

Prior literature also suggests that auditors and audit committee members with a deep 

understanding of business operations are associated with lower levels of accrual-based manipulation 

(Bédard et al., 2004; Lee & Park, 2019). Members with backgrounds in corporate finance or investment 

banking are particularly valued for their ability to maintain independence and critically evaluate the 
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accuracy of financial statements. However, evidence remains limited regarding whether such financial 

expertise effectively constrains REM, especially within the context of UK firms that operate under 

stringent corporate governance frameworks. Following prior studies, this research defines financial 

expertise as the proportion of audit committee members holding professional or academic qualifications 

in accounting or finance (Usman et al., 2023; Zalata et al., 2018).

Another frequently debated aspect of audit quality concerns the fees paid to auditors for audit 

and non-audit services, such as consultancy or information technology support. To safeguard auditor 

independence and objectivity, the Cadbury Report (1992) recommended that firms disclose detailed 

information regarding the total fees paid to audit firms. Krauß et al. (2015) argued that audit fees reflect 

the extent of effort and diligence applied by auditors, and that lower fees may compromise audit 

effectiveness, thereby creating opportunities for managerial misconduct, including earnings 

manipulation. Empirical studies have generally documented a negative and significant association 

between audit fees and EM, suggesting that higher fees are indicative of stronger audit quality (AQ), 

greater auditor independence, and improved efficiency and objectivity (Alzoubi, 2016; Mitra et al., 

2009; Reid et al., 2019). Conversely, other studies have reported a positive relationship between audit 

fees and EM (Alali, 2011; Frankel et al., 2002; Lin & Hwang, 2010), attributing this link to the closer 

economic ties that may form between auditors and their clients as fees increase, which could weaken 

auditor independence. In the present study, AQ is proxied using the audit fee ratio, calculated as the 

proportion of audit fees relative to total fees (audit plus non-audit). A higher audit fee ratio is therefore 

interpreted as evidence of superior audit quality.

With respect to REM, Roychowdhury (2006) contends that managers manipulate operational 

activities to create the illusion of meeting earnings targets. Empirical evidence indicates that firms 

increasingly prefer REM over AEM, as it is less likely to attract scrutiny from auditors and regulators 

(Ferentinou & Anagnostopoulou, 2016). Furthermore, it is often difficult for auditors to identify 

decisions such as the reduction of research and development or maintenance expenditures, which makes 

REM an appealing and discreet avenue for influencing reported earnings.

.

While previous studies (Chen & Komal, 2018; Dechow et al., 1996; Frankel et al., 2002; 

Salem et al., 2023a; Usman, Ezeani, et al., 2022) have established that audit quality mitigates 

earnings management, these studies predominantly concentrated on AEM and yielded 

inconclusive results regarding various AQ proxies. Even those that directly investigate REM 

in the UK (e.g., Alhadab and Clacher, 2018; Chowdhury and Eliwa, 2022) reveal mixed and 

perhaps unexpected outcomes, including the substitution of various REM techniques. This 

contradiction emphasises the necessity of reconsidering AQ from an integrative perspective, 
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which we tackle through our PCA-based index. This study enhances the literature in three 

distinct ways. First, it transfers the focus to REM, which is harder for auditors and regulators 

to detect and has received little attention in the UK context. Second, it creates a complete audit 

quality index using principal component analysis (PCA), thereby addressing methodological 

limitations in previous studies that relied only on AQ proxies. Third, it places the analysis in 

the UK, where robust CG regulations create a distinctive institutional context, yet evidence 

remains indeterminate regarding the efficacy of AQ systems in reducing REM (Ashrafi et al., 

2024). The UK setting offers a notably stringent governance framework for examining the 

REM-AQ nexus; nonetheless, the findings are anticipated to be widely applicable to other 

nations with comparable audit supervision and governance structures. Taken together, these 

arguments suggest that AQ not only reduces agency conflict but also signals the firm’s 

commitment to transparent reporting, which in turn limits management engagement in earnings 

manipulations. Drawing on agency, signalling, and institutional theories, we propose the 

following hypothesis:

H1: Audit Quality (AQ) has a significant association with Real Earnings Management 

(REM). 

4.0 Methodology:

4.1 Sample 

We used the FTSE 350 index as the initial population, representing the largest UK firms 

by market capitalisation from 2010 to 2019. The study period begins in 2010 to eliminate the 

abnormal financial reporting patterns linked to the global financial crisis period (2007-2009), 

ensuring more stable and representative data (Gerged et al., 2025; Usman et al., 2025). 

Additionally, the sample ends in 2019 to avoid the confounding impact from the Covid-19 

pandemic (Al‐Hajaya et al., 2025), which significantly altered firms’ operations, earnings 

management practices and audit processes. Following prior literature, we eliminated firms from 

the financial, mining and utilities industries since they operate under differing financial 

reporting requirements and have a unique regulatory framework (Salem et al., 2023b; Usman, 

Ezeani, et al., 2022). Following Duong and Pescetto (2019) and Usman, Nwachukwu, et al. 

(2022), this study eliminates industries with fewer than six firms from our sample, as this 

ensures the robustness of statistical modelling and unbiased outcomes. Our final sample 
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consists of 145 listed UK non-financial firms, yielding 1,450 firm-year observations1. We 

recognise that the sample size may affect statistical power; therefore, we conducted robustness 

checks, including VIF analysis and alternative model specifications to ensure the reliability and 

stability of our coefficient estimates while minimising potential issues related to 

multicollinearity or model overfitting. 

4.2 Measurement of Main Variables 

4.2.1 Real Earnings Management 

In line with Roychowdhury (2006), this study measures real earnings management 

(REM) through three proxies: abnormal operating cash flows, abnormal production costs, and 

abnormal discretionary expenditure expenses. 

(i) Abnormal cash flows

This form of REM accelerates sales by offering generous discounts or lenient credit 

terms, increasing sales volume while reducing the cash inflow per unit for the current period 

(Roychowdhury, 2006). Following previous studies, this study models operating cash flow as 

a linear relationship with sales and change in sales in the current period, as shown in equation 

1 (Hsu & Liao, 2023; Kim & Sohn, 2013).

CFOst

At―1
=  β0 + β1

1
At―1

+ β2
TSt

At―1
+ β3 ∆TSt

At―1
+ εt                     (1)

CFOst stand for the cash flow from operations for the current year (t). As previously discussed, 

the lagged value of total assets (A_(t−1)) is incorporated into the model to address potential 

heteroscedasticity issues.TSt  represents total sales in the current period t. ∆TSt represents the 

change in company sales in the current year t. β0, β1, β2 and β3 are the parameters which need 

to be estimated. The term εt is the residual value, which captures the deviations from the 

estimated cash flows in year t of the corresponding company and is utilized as a proxy variable 

for the abnormal cash flow from operations (𝐴𝑁𝐶𝐹𝑂𝑡). 

(i) Abnormal Production Cost

Abnormal production costs (ANPROC) arise when managers intentionally increase 

production volumes to artificially lower the per-unit cost of goods sold (COGS) and, in turn, 

 1 We observe that, although the generalisability may be somewhat limited by the UK-specific setting and sample size, the findings 
nonetheless provide valuable insights into the relationship between audit quality and real earnings management within a well-regulated 
governance environment.
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inflate reported earnings (Alhaddad et al., 2021). This strategy enhances reported profit 

margins by spreading fixed costs across a larger number of units, thereby reducing the average 

cost of production. According to Roychowdhury (2006), production costs including COGS are 

modelled as a linear function of current-period sales, capturing deviations that reflect 

managerial manipulation of production levels. This study used the following equation to 

estimate this proxy:

PROCt

At―1
=  β0 + β1

1
At―1

+ β2
TSt

At―1
+ β3 ∆TSt

At―1
+ ∆TSt―1

At―1
 + εt      (2)

𝑃𝑅𝑂𝐶𝑡 stands for the total production cost in the current year (t), which is the sum of COGS and the 

inventory change in the year (t). The other variables are as defined above. The estimated residual (𝜀𝑡) 

of this model represents the abnormal production costs (ANPROC). The higher residual value indicates 

overproduction, resulting in increased earnings because the cost of goods sold (COGS) is reduced. 

(ii) Abnormal Discretionary Expenses

The third form of the REM model occurs when managers use expenses  of discretionary 

nature, including  research and development (R&D), selling, general, and administrative costs, 

and advertising expenses, to mislead investors about their earnings. Roychowdhury (2006) 

argued that a firm could reduce these discretionary expenses to increase revenues from real 

activities. The following equation captures the residual term (𝜀𝑡) that represents abnormal 

discretionary expenses (ANDISC).

DISEt

At―1
=  β0 + β1

1
At―1

+ β2
𝑇St

At―1
+ εt                          (3)

𝐷𝐼𝑆𝐸𝑡 The discretionary expenditures in the year (t) are measured as the sum of advertising, 

R&D, and selling, general, and administrative expenditures. Following Roychowdhury (2006) 

and Ge and Kim (2014), if R&D is missing, the value of zero is assigned to R&D, provided 

that selling, general, and administrative expenditures are available. Finally, prior studies like  

Zang (2011) and Commerford et al. (2018)  Used the following equation to calculate the figure 

for aggregate real earnings management:

AGG_REM = - ANCFO + ANPROC – ANDISC………. (4)

However, the hypothesis of a positive loading for the ANPROC metric and negative 

loadings for ANCFO and ANDISC lacks a logical explanation. To address these estimation 

concerns, this study utilises Principal Component Analysis (PCA) to derive a single 

measurement that captures the overall REM. The eigenvalue-based selection method is used to 
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retain the components, and we included components with eigenvalues greater than one. 

Braeken and Van Assen (2017) pointed out that such an approach is used to ensure that each 

of the retained components explains more variance than any individual variable. Hence, the 

PCA of the overall REM will enable us to capture the shared variation among its types, 

including ANCFO, ANPROC, and ANDISC. Therefore, it provides a statistically grounded 

proxy to measure the REM. Regarding the directions, we follow Allee et al. (2022) in 

interpreting PCA loadings as per the nature of each REM proxy. For instance, a positive loading 

on ANPROC suggests that there is a higher level of manipulation by using overproduction 

costs, and a negative loading on ANDISC indicates that discretionary spending has reduced. 

Hence, the signs clarify the intensity and nature of the manipulation presented by the 

PCA_REM.  

The PCA technique is generally used where the set of variables is highly correlated. 

The EViews econometric software was used in this study to calculate the linear combination 

coefficients with associated signs by performing the eigenvalue decomposition of the variance 

of the individual REM variables in equation 4. Those resulting principal components with 

eigenvalues over the average of one are used in the subsequent empirical analysis (Asongu & 

Nwachukwu, 2016, 2017). The PCA models convert correlated variables into a new set of 

linearly independent series (Brooks, 2019). 

4.2.2 Audit Quality and Control Variables

To measure audit quality (AQ), this study used various audit committee variables, 

including independence, expertise, and the audit fees ratio (Salem et al., 2021; Usman et al., 

2023). We used PCA to provide an overall AQ index. While prior research frequently utilised 

individual proxies (e.g., audit fees, auditor type) or simplistic composite measures (DeFond & 

Zhang, 2014; Salem et al., 2025), these methodologies may be susceptible to multicollinearity, 

measurement error, or an excessive focus on single aspects of AQ. To overcome these 

constraints, we employed PCA to develop a thorough AQ index. PCA is a suitable approach 

for several reasons. First, it reduces dimensionality while capturing the maximum variance in 

the underlying proxies and gives objective weights based on statistical contribution instead of 

a random assumption. Second, it provides objective weights based on the relative contribution 

of each variable to the extracted component, which reduces the bias that comes from using one 

proxy alone. Finally, the PCA-based AQ index also improves the process by offering a 
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comprehensive representation of AQ that reflects the joint effectiveness of multiple governance 

mechanisms. This approach enables us to generate new insights into whether the collective 

strength of AQ procedures has a stronger impact in mitigating REM, as opposed to the 

traditional method of analysing individual proxies in isolation. For the PCA_AQ index, we 

used the same eigenvalue-based approach of retaining components with eigenvalues of more 

than one to ensure it reflects meaningful variation among its proxies, including audit committee 

independence, financial expertise, and audit fees ratio. Furthermore, this method lessens 

multicollinearity and mitigates arbitrary weighting  (Cheng et al., 2013). 

Following previous studies, we employed various control variables (CV) related to 

board and firm-level characteristics, including board size, board meetings, leverage, liquidity, 

profitability, and market ratio (Charitou et al., 2011; Usman, Nwachukwu, et al., 2022). Hence, 

this study employed the following regression model, with definitions provided in Appendix 1. 

𝑅𝐸𝑀𝑡= 𝛽0 + 𝛽1 (𝐴𝑄𝑡) + 𝛽2 (𝐶𝑉𝑡) + 𝜀𝑡 (5)

4.2.3 Quantile Regression 

This study applied a quantile regression approach to examine the association between 

AQ and REM. Hence, we classified the data into four percentiles, reflecting the degree of EM. 

Similar to Jones (2010), we expect that the lowest percentile (0-25%) represents firms that 

prepare financial statements conservatively or lack the skill to utilise accounting discretion 

effectively. In contrast, the 25-50% range includes firms that employ the flexibility of 

accounting regulations to present an accurate and fair depiction of their financial performance. 

However, firms in the 50-75% range are assumed to manipulate their earnings to benefit 

managerial interests. Lastly, the top percentile (75-100%) of firms often distorts accounting 

principles to behave in their self-interest at the expense of shareholders. 

5.0 Research findings and Discussion 

5.1 Descriptive Statistics 

Table I shows the article's descriptive statistics. Regarding the three metrics of REM, 

the mean value of abnormal cash flow from operations (ANCFO) is 0.05, revealing that the 

average UK firm is engaged in earnings management (EM) by manipulating cash flows arising 

from operating activities. Similarly, the mean value of abnormal production costs (ANPROC) 

and abnormal discretionary expenses (ANDICE) is 0.16 and 0.04, respectively, indicating that 

UK managers use production costs and discretionary expenditures to misrepresent their 
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earnings. This outcome is consistent with those of (V. Li, 2019; Sitanggang et al., 2020) who 

also reported use of real activities for earnings manipulation. Hence, we found that UK 

managers engage in all forms of REM, indicating a need for an effective CG system. 

Insert Table I here.

Regarding audit quality (AQ), the mean value of audit independence (AI) is 59.10, 

indicating that UK audit committees comprise 60% independent directors. Interestingly, these 

figures are almost twice the 33% recommended in the 2018 UK Corporate Governance (CG) 

Code. Evidence from prior studies suggests that the active involvement of independent 

directors enhances the efficiency of the monitoring process, enabling auditors to generate more 

reliable earnings figures (Sterin, 2020; Yasser & Soliman, 2018). The AE mean values for the 

study's full sample are 68.45%, indicating that the UK audit committee has a greater 

representation of financially skilled members.  The mean value of the audit fee ratio (AFR) for 

the 134 firms in our full sample is 67.60%, indicating that an average UK non-financial 

company allocates approximately 68% of its total audit fees to account audit activities. In 

comparison, the remaining 32% is allocated to other non-auditing services such as consultancy 

and advisory services. Most importantly, PCA_REM represents the audit quality index, which 

mitigates the estimation bias arising from potential high collinearity between variables by using 

principal component analysis (PCA) (Cheng et al., 2013). The control variables' mean values 

are like the ones revealed in prior studies (Peasnell et al., 2005; Usman et al., 2023; Zalata et 

al., 2018).

5.2 Correlation Matrix 

The Kendall’s Tau-b correlation test (Table II) is applied to examine the presence of 

multicollinearity among the independent variables. Prior research suggests that correlation 

coefficients should not exceed 0.70 to ensure the absence of serious multicollinearity concerns 

(Salem et al., 2021; Usman, Nwachukwu, et al., 2022). As shown in Table II, all correlation 

values fall below this threshold, indicating a low probability of multicollinearity across the 

explanatory variables.

Insert Table II here.

5.3 Main Results

The key purpose of this study is to analyse how AQ effect REM among UK firms. We 

utilised all forms of REM and calculated an overall AQ index using principal component 

Page 16 of 42

http://mc.manuscriptcentral.com/bse

Business Strategy and the Environment

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For Peer Review

17

analysis (PCA). Tables III (a and b), IV (a and b), and V (a and b) present the association 

between ANCFO, ANPROC, and ANDISC for the percentiles of 0.05-0.095, respectively. In 

terms of ANCFO, it is negatively and significantly associated mainly with the fourth percentile 

(75% and above), indicating that audit quality restrains managers from engaging in ANCFO 

among firms where there is a greater extent of earnings manipulation. This finding is further 

confirmed by Alhadab & Clacher (2018) and Shawn et al. (2016), both of which had shown 

that quality increases in auditing lead to a decline in REM, particularly in firms where such 

practices are more pervasive. Therefore, the insignificant relationship in the other quantiles 

suggests that AQ reforms involving the independence of audit committee members, their 

compensation, and financial expertise are not sustainable, as they may discourage managers of 

UK non-financial companies from accurately reporting cash flows from their core business 

transactions. 

Insert Table IIIa and Table IIIb here.

Constantly, we observe a negative and significant association between ANPROC and 

PCA_AQ among most of the percentiles (Table IVa and IVb), confirming that AQ mitigates 

earnings manipulation using production costs. This suggests that higher audit fees and audit 

committees with more independent and financial expert members are highly likely to detect 

such forms of REM. These findings are in line with those of (Baig et al., 2024; Cheung & 

Adelopo, 2022; Klein, 2002). Such a significant association in the higher quantiles indicates 

that the AQ mechanisms exert greater influence, especially when earnings manipulation using 

ANCFO and ANPROC is more pronounced. Hence, this finding suggests that the governance 

interventions become more effective under high-risk environments. In contrast, firms where 

REM is at a lower level are already governed by strong internal controls, thereby lessening the 

incremental impact of AQ. In line with agency theory, our results confirm that monitoring plays 

a crucial role in mitigating earnings management and restraining managerial opportunistic 

behaviour (Usman et al., 2025).

The PCA_AQ are insignificantly associated with ANDISC among the first and second 

percentiles. However, the PCA_AQ composite index is significantly and negatively correlated 

with ANDISC at some of the points in the third and fourth percentiles (Tables Va and Vb), 

confirming that audit quality reforms are most effective in managing misreported discretionary 

expenses in companies where managers are competent at using the flexibility embodied in 

accounting principles to gain predetermined performance goals (Jones, 2010; Le, 2025). 
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Although no significant relationship was found between PCA_REM and PCA_AQ, this 

highlights that audit quality is ineffective in mitigating REM (Tables VIa and VIb). Consistent 

with earlier studies, the findings also indicate that it is difficult for auditors to detect different 

forms of REM compared to AEM (Cohen et al., 2008; Mnif & Ben Hamouda, 2021). 

Furthermore, the insignificant relation between PCA_REM and AQ reflects the aggregation of 

various REM types that can dilute the impact of individual components. Hence, this indicates 

that AQ may effectively constrain various types of REM, but it is less discernible on a 

composite REM measure.  

Insert Table IVa and IVb here.

Insert Table Va and Vb here.

Regarding control variables, board size (BS) shows a significantly and negatively linked with 

the ANCFO and ANPROC across most of the four percentiles, further affirming the 

effectiveness of higher numbers of boards to discourage the misrepresentation of earnings 

(Lakatos, 2020; Nguyen et al., 2016). Also, the number of board meetings (NBM) shows a 

significant and negative association with ANPROC and ANDISC estimates in the top third and 

fourth percentiles. This outcome indicates that more frequent board meetings offer directors a 

substantial opportunity to monitor the behaviour of opportunistic managers, particularly in 

cases where production costs and discretionary expenses are misrepresented (Liao et al., 2018; 

Okaily et al., 2019). Other control variables reveal a similar association as reported in prior 

literature (Komal et al., 2021; Salem et al., 2023b; Usman, Nwachukwu, et al., 2022).

Insert Table VIa and VIb here.

5.4 Robustness 

To confirm our main findings, we used AEM as an alternative earnings management 

construct (Bilal Khan et al., 2024; Usman, Nwachukwu, et al., 2022). Although the two types 

of EM are conceptually different, as REM involves operational decisions that impact cash 

flows, whereas AEM relies on accounting discretion in accrual estimates, managers may 

choose to switch between them based on relative costs and benefits, regulatory oversight, and 

detection risk (Zang, 2012). Integrating AEM offers a comprehensive and dependable 

evaluation of the link between AQ and EM. This technique enhances the credibility of our 

findings and mitigates the likelihood of them being influenced by construct- or model-specific 
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constraints. This approach is especially pertinent in the UK’s highly regulated governance 

framework, where robust monitoring measures may affect both the degree of EM and its 

manifestation.  For AEM, we used the modified Jones model, which is extensively used in prior 

studies (Cheung & Adelopo, 2022; Waweru & Prot, 2018). Hence, we used the following 

model to examine its association with PCA_AQ: 

𝐴𝐶𝐶𝑆𝑡

𝐴𝑡―1
=  𝛽1

1
𝐴𝑡―1

+ 𝛽2
(∆𝑅𝑉𝐸𝑆𝑡―∆𝑅𝐶𝑆𝑡)

𝐴𝑡―1
+ 𝛽3

𝑃𝑃&𝐸𝑡

𝐴𝑡―1
+ 𝜀𝑡        (1)

𝐴𝐶𝐶𝑆𝑡 stands for the total accruals, computed as the difference between earnings before 

abnormal and extraordinary items and the cash flow from operations, in line with the cash flow 

approach (Ball et al., 2016). ∆𝑅𝑉𝐸𝑆𝑡 denotes the change in firms’ revenues and ∆𝑅𝐶𝑆𝑡 

represents the change in receivables in year t. The symbols 𝑃𝑃&𝐸𝑡 represents property, plant 

and equipment and 𝜀𝑡 is the residual in year t. The discretionary accruals (DACS) is measured 

by using the following equations: 

𝐷𝐴𝐶𝑆𝑡 = 𝑇𝐴𝐶𝑡

𝐴𝑡―1
― [𝛽1

1
𝐴𝑡―1

+ 𝛽2
(∆𝑅𝑉𝐸𝑆𝑡―∆𝑅𝐶𝑆𝑡)

𝐴𝑡―1
+ 𝛽3

𝑃𝑃&𝐸𝑡

𝐴𝑡―1
+ 𝜀𝑡]               (2)

DACS is the primary variable used as a proxy to measure AEM. In line with Usman, 

Nwachukwu, et al. (2022), we used the absolute values of DACC instead of the signed value. 

Tables VIIa and VIIb showed that PCA_AQ is negatively and significantly associated with 

AEM (DACS) among most of the percentiles, indicating that audit committee independent 

members, financial experts and audit fees play a key role in restraining managers from 

engaging in AEM (Bilal et al., 2024; Klein, 2002; Salem et al., 2021). This aligns with most of 

our primary findings related to REM. However, as some forms of REM and PCA_REM are 

not significantly associated with PCA_AQ among some of the percentiles, this suggests that 

managers switched from AEM to REM to mismanage their earnings, as it is difficult to detect 

such a form of earnings manipulation (Ipino & Parbonetti, 2017). However, it was confirmed 

that companies switched back from REM to AEM when the costs relative to the benefits of 

using the more sophisticated REM method in terms of money and reputation declined (Hsu & 

Liao, 2023). Other reasons companies switch back to AEM include poor financial conditions, 

greater tax expenses, and increased monitoring of institutional investors (L. Li, 2019). 

Insert VIIa and VIIb.

We additionally performed robustness testing using the Generalised Method of Moments 

(GMM) regression, which is very effective at finding and fixing endogeneity problems that can 
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come up in research on EM (Usman et al., 2025). The GMM framework depends on internal 

instruments, particularly lagged values of the explanatory variables, to address simultaneity 

and omitted variable bias (Roodman, 2009). In accordance with Arellano and Bond (1991) and 

Ullah et al. (2018), we utilise internal transformations within the GMM framework to improve 

estimation efficiency. We performed basic post-estimation diagnostics, such as the Hansen test 

for over-identifying limitations and the Arellano-Bond test for serial correlation, to ensure that 

our instruments were valid and reliable (lagged values of PCA_AQ). The insignificance of 

these tests indicates the validity of the instrument and ensures that the GMM estimates are free 

from serial correlation issues (Marie et al., 2025). The findings presented in Table VIII are 

consistent with our main outcomes, which confirm that better AQ greatly limits management 

engagement in REM among UK-listed firms. The consistency of these results across both 

quantile regression and dynamic GMM estimation enhances the robustness of our conclusion 

and strengthens confidence in the function of AQ as an effective governance instrument to 

mitigate managerial opportunistic behaviour. 

Insert VIII

6.0 Conclusion

This study investigates the association between AQ and REM. We used PCA to provide an 

overall index of AQ (PCA_AQ) variables, including audit committee independence, financial 

expertise, and audit fees. We used all forms of REM, including abnormal cash flows from 

operations, production costs, and discretionary expenditures. Unlike Cohen et al. (2008), we 

used PCA to measure the overall REM. Unlike previous studies that employed conventional 

regression techniques, we utilised the quantile regression method and found that PCA_AQ is 

primarily effective in mitigating abnormal production costs across most percentiles. However, 

PCA_AQ is negatively associated with abnormal cash flow from operations and abnormal 

discretionary expenditures, mainly in the third and fourth percentiles, and it doesn’t impact 

PCA_REM. For robustness, we used the Modified Jones Model and concluded that PCA_AQ 

restrains managers from engaging in AEM effectively. Our findings also suggest that managers 

switch between AEM and REM, as it is more difficult for auditors to detect REM compared to 

AEM (Cheung & Adelopo, 2022). 

Our study deliver several implications for regulators and policymakers and corporate 

governance practitioners. First, it highlights the need to reassess the effectiveness of audit 

committees, emphasising not only their composition but also their active monitoring role in 
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mitigating EM. Second, our findings underscore the need for stringent regulations to prevent 

managers from engaging in opportunistic behaviours, especially in contexts where subtle forms 

of EM may be difficult to detect. Finally, our study informs stakeholders about the critical role 

of robust governance structures in mitigating EM, which in turn enhances transparency, trust 

and overall market efficiency.  

While this paper extends literature by providing empirical evidence for the AQ–REM 

relationship in UK FTSE 350 firms, certain limitations must be highlighted with a view to 

informing future studies. First, excluding financial, mining, and utilities firms restricts 

generalisability, since those sectors are exposed to varying regulation regimes and are likely to 

use unorthodox earnings management strategies. Second, examining REM and AEM in 

isolation, without scope for other types of manipulation like classification shifting, neglects 

possible REM substitutes or interaction effects. Secondly, while our study includes a set of 

widely used governance and firm-level control variables, we acknowledge that other factors 

such as firm age, board independence, CEO duality, ownership concentration and institutional 

ownership are not incorporated in our models. Future research could extend our analysis by 

employing these additional controls to better understand this relationship. Finally, applying 

PCA to aggregate REM measures, while sound from a methods approach, can mute unique 

characteristics from each REM proxy, given challenges from detecting subtle discretionary 

expenses. Addressing these limitations in future studies by extending sectoral representation, 

covering other types of EM, as well as comparing across countries, could advance a more 

nuanced understanding of AQ's deterrent power against financial abuse.
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Table I: Descriptive Statistics of the Study Variables
Variables Mean Median Maximum Minimum Std. Deviation
Real Earnings Management (EM) Variables 

1. ANCFO 0.05 0.03 1.54 0.00 0.08

2. ANPROC 
0.16 0.12 1.69 0.00 0.18

3. ANDICE
0.04 0.00 0.79 0.00 0.10

4. PCA_REM 0.00 -0.30 1.41 -1.21 1.23

ANCFO:  indicates Abnormal cash flow from operations; ANPROC: captures abnormal production costs; 
ANDISC: measures abnormal discretionary costs; PCA, REM: An aggregate measure of real earnings 
management (ANCFO, ANPROC, ANDISC) using the principal component analysis.  
Audit Quality Variables 

5. AI 59.10 61.28 65.38 0 10.82

6. AE 68.45 72.97 75.79 3.38 17.04
7. AFR 67.60 69.70 100 1.81 20.80

8. AQ_PCA 0.00 0.16 4.47 -4.45 1.04

 Audit committee independence (AI) is measured by the percentage of non-executive members on the audit 
committee. Audit expertise (AE) reflects the share of audit committee members with financial or accounting 
expertise. The audit fee ratio (AFR) is determined by dividing audit fees by total fees, including non-audit 
services. The variable PCA_AQ is an aggregated audit quality indicator derived from AI, AE, and AFR using 
principal component analysis.

Control Variables 

9. BS 9.53 9 22 4 2.34
10. NBM 8.60 8 27 1 2.73
11. LEV 0.26 0.24 1.10 0 0.16

12. LIQ 3.10 2.75 8.98 1.11 21.59

13. PROF 0.02 0.08 1.22 -0.42 0.14

14. MR 3.77 2.71 15.26 -1.71 3.11

Board size (BS) is defined as the total number of directors serving on the board. The number of board meetings 
(NBM) refers to the total meetings convened during the financial year. Leverage (LEV) is measured as total 
liabilities divided by total assets. Liquidity (LIQ) is calculated as the ratio of current assets to total assets. 
Profitability (PROF) is proxied by return on assets (ROA), computed as net income divided by total assets. The 
market-to-book ratio (MR) is determined by dividing market capitalisation by total assets.

All variables are defined in Appendix 1. 
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Table II: Kendall Tau-b Correlation Matrix

Variables AI AE AFR AQ_PCA BS NBM LEV LIQ PROF MR

AI 1.00

AE 0.16 1.00

AFR 0.02 -0.09 1.00

AQ_PCA -0.07 0.01 0.55 1.00

BS -0.05 0.15 0.01 0.13 1.00     

NBM  0.22 -0.06 0.02 -0.01 -0.02 1.00    

LEV -0.02 -0.03 -0.02 -0.01 0.02 -0.07 1.00

LIQ 0.02 0.03 -0.03 -0.02 -0.13 -0.03 -0.03 1.00

PROF -0.03 -0.02 -0.05 -0.01 0.01 -0.06 0.35 0.13 1.00

MR -0.02 -0.06 0.05 -0.02 0.03 -0.03 -0.03 -0.03 -0.06 1.00

All variables are defined in Appendix 1.
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Table IIIa Quantile Regression using the Abnormal Cash Flows from Operations (ANCFO)

Variables 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5

C 0.013*** 0.011*** -0.002*** 0.024*** 0.019** 0.017 0.048*** 0.020* 0.002** 0.040***

PCA_AQ1 -0.015 -0.019 -0.001 -0.002* -0.009 -0.008 -0.002 -0.006 -0.003* -0.045

BS -0.0103 -0.021 -0.018 -0.017** -0.030 -0.019** -0.029** -0.070* -0.019 -0.016

NBM -0.008 -0.059 -0.049 -0.009 -0.025 -0.002 0.008* 0.006 0.097 0.013

LEV 0.006 0.001** 0.007** 0.016 0.002 0.007** 0.001 0.004* 0.005 0.002

LIQ -0.001 -0.003** 0.002 0.003 0.005** 0.008 0.009** 0.012*** 0.019*** 0.013***

PROF 0.018* 0.017* 0.009 0.007* 0.015 0.012 0.015 0.031*** 0.090** 0.014

MR 0.001 0.005 0.008* 0.002 -0.009 -0.002** -0.009 -0.007* -0.003 0.002

***, **, and * corresponds to statistical  significance levels of at 0.01, 0.05, and 0.10. All variables are defined in Appendix 1.
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Table IIIb Quantile Regression using the Abnormal Cash Flows from Operations (ANCFO)

Variables 0.55 0.6 0.65 0.7 0.75 0.8 0.85 0.9 0.95

C 0.133** 0.184* 0.181 0.213*** 0.201** 0.276* 0.384** 0.364 0.584***

PCA_AQ 0.001*** -0.002** 0.012** 0.013* -0.003** -0.004* -0.002** -0.015*** -0.009***

BS -0.001** -0.012 -0.010*** -0.013 -0.008*** -0.015** -0.014** -0.024* -0.056**

NBM -0.001 -0.004 -0.002* -0.006* -0.003 -0.004** -0.002** 0.006 -0.001

LEV 0.002* 0.003 0.004 0.007 -0.009 -0.005** -0.009 -0.018 -0.014

LIQ 0.001** 0.008 0.005* 0.004 0.002** 0.009 0.004*** 0.011** 0.029**

PROF -0.014 -0.009* -0.015 -0.008** -0.013 -0.029** -0.034 -0.043 -0.038**

MR 0.004* 0.011 0.017** 0.004** 0.021** 0.019* 0.032** 0.028 0.056***

***, **, and * corresponds to statistical  significance levels of at 0.01, 0.05, and 0.10. All variables are defined in Appendix 1.
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Table IVa: Quantile Regression using the Abnormal Production Costs (ANPROC)

Variables 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5

C -0.121 -0.114** -0.043* 0.019** -0.012 -0.039* -0.063*** -0.013** -0.084* 0.009**

PCA_AQ -0.004** -0.002 -0.003* -0.002** -0.001 -0.003** -0.004*** -0.007* -0.005** -0.005*

BS 0.004 -0.027 -0.039 -0.077** -0.069** -0.078** -0.079** -0.079** -0.071** -0.080**

NBM -0.012* -0.022 -0.003* -0.005** -0.003** -0.003*** -0.002 -0.010* -0.002** -0.013**

LEV 0.005 -0.015** -0.016*** -0.013** -0.011* -0.008 -0.009* -0.017* -0.016* -0.019**

LIQ 0.002 -0.034* -0.021 -0.009 -0.014** -0.014 -0.015 -0.015 -0.020 -0.022*

PROF 0.005 0.017 0.001* -0.007 -0.002** 0.010* 0.009 0.004** 0.004 -0.017

MR -0.004** 0.003 0.006** 0.004 0.002 -0.002* 0.001** 0.014* 0.013*** 0.020*

***, **, and * corresponds to statistical  significance levels of at 0.01, 0.05, and 0.10. All variables are defined in Appendix 1.
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Table IVb Quantile Regression using the Abnormal Production Costs (ANDPROC)

Variables 0.55 0.6 0.65 0.7 0.75 0.8 0.85 0.9 0.95

C 0.046*** 0.059** 0.074 0.085** 0.105 0.131* 0.116** 0.101*** 0.110***

PCA_AQ -0.006** -0.062* -0.042** -0.036*** -0.023** -0.018** -0.050*** -0.034*** -0.056***

BS -0.073* -0.051** -0.067** -0.057** -0.037* -0.014* -0.081** -0.026* -0.026***

NBM -0.017** -0.027** -0.017** -0.054*** -0.022** -0.004** -0.012* -0.013** 0.038***

LEV 0.040 0.039 0.051 0.064* 0.029 0.034 0.061* 0.083** 0.015**

LIQ 0.016*** 0.016*** 0.019*** 0.017*** 0.017** 0.018** 0.018** 0.016** 0.055**

PROF 0.021 0.022** 0.028** 0.019** 0.029** 0.027* 0.0320** 0.026 0.029

MR 0.005 0.008** 0.009** 0.010** 0.012*** 0.012** 0.011 0.012 0.013

***, **, and * corresponds to statistical   significance levels of at 0.01, 0.05, and 0.10. All variables are defined in Appendix 1.
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Table Va Quantile Regression using the Abnormal Discretionary Expenses (ANDISC)

Variables 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5

C -0.582 -1.056 -1.458* -1.183 -1.671** -1.466* -1.476** -1.472** -1.541** -1.597**

PCA_AQ2 0.026 0.030 0.035 0.039 0.049 0.033 0.005 0.001 -0.027 -0.037

BS -0.343* -0.230 -0.107 -0.134 -0.029 -0.081 -0.046 -0.087 -0.095 -0.173

NBM 0.236* 0.106 0.005 -0.139** -0.037 -0.046* -0.043 -0.047 0.019 0.063

LEV -0.075** -0.055* -0.033 -0.027 -0.023 -0.038 -0.046 -0.025 -0.021 -0.022

LIQ -0.135* -0.108* -0.092 -0.057 -0.115* -0.092 -0.109 -0.124** -0.133** -0.117**

PROF 0.125 0.136 0.232 0.242* 0.323* 0.345** 0.361** 0.371** 0.336** 0.264*

MR 0.009 -0.006 0.011 0.032 0.056 0.048 0.047 0.044 0.082 0.112*

***, **, and * corresponds to statistical  significance levels of at 0.01, 0.05, and 0.10. All variables are defined in Appendix 1.
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Table Vb: Quantile Regression using the Abnormal Discretionary Expenses (ANDISC)

Variables 0.55 0.6 0.65 0.7 0.75 0.8 0.85 0.9 0.95

C 0.021 0.045 0.047 0.058 0.013 0.131 0.161 0.009 0.123

PCA_AQ -0.006 -0.062 -0.042 -0.036* -0.023* -0.018** -0.050 -0.034*** -0.056***

BS -0.073* -0.051** -0.067** -0.057 -0.037 -0.014 -0.081 -0.026* -0.026***

NBM -0.017** -0.027** -0.017** -0.054*** -0.022** -0.004** -0.012* -0.013** 0.038***

LEV 0.040 0.039 0.051 0.064* 0.029 0.034 0.061* 0.083** 0.015**

LIQ 0.016*** 0.016*** 0.019*** 0.017*** 0.017** 0.018** 0.018** 0.016** 0.055**

PROF 0.021 0.022** 0.028** 0.019** 0.029** 0.027* 0.0320** 0.026 0.029

MR 0.011 0.117 0.009** 0.010** 0.012*** 0.012** 0.011 0.012 0.013

***, **, and * corresponds to statistical  significance levels of at 0.01, 0.05, and 0.10. All variables are defined in Appendix 1.
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Table VIa Quantile Regression using the Aggregate Real Earnings Management (PCA_REM)

Variables 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5

C 0.011** 0.115 0.109** 0.029* 0.085* 0.256 0.132 0.165* -0.098** -0.075

PCA_AQ -0.015 -0.019 0.023 -0.016 -0.017 0.034 -0.028 -0.012 -0.036 -0.012

BS -0.073** -0.077** -0.064** -0.069** -0.058 -0.032 -0.069 -0.097** -0.095* -0.089**

NBM -0.041 -0.052* -0.060** -0.075** -0.080** -0.101*** -0.106*** -0.085* -0.106** -0.054

LEV -0.024** -0.018* -0.013 -0.020 -0.035* -0.056*** -0.043*** -0.045** -0.024* -0.012**

LIQ -0.023* -0.015 -0.005 0.000 -0.004 -0.009 -0.006 -0.018 0.039** -0.017*

PROF -0.029 -0.036 -0.036 -0.030 -0.020 -0.017 -0.013 0.007 -0.004 -0.015

MR 0.021* 0.021* 0.019* 0.021 0.013 0.015 0.012 0.004 0.001 -0.034*

***, **, and * corresponds to statistical  significance levels of at 0.01, 0.05, and 0.10. All variables are defined in Appendix 1.
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Table VIb Quantile Regression using the Aggregate Real Earnings Management (PCA_REM)

Variables 0.55 0.6 0.65 0.7 0.75 0.8 0.85 0.9 0.95

C -1.470 -1.280 -1.240 -1.024 -0.967 -0.807 0.233 1.673 3.870

PCA_AQ -0.038 -0.058 -0.057 -0.037 -0.031 -0.039 0.028 0.055 0.076

BS -0.213 -0.153 -0.203 -0.088 -0.280 -0.441 -0.479* -0.686* -1.746**

NBM 0.067 0.035** 0.050 -0.067 -0.075 -0.288* -0.271 -0.130** 0.052

LEV -0.015 -0.040 -0.084 -0.149** -0.100 -0.027 -0.038 -0.104 -0.161

LIQ -0.088 -0.075 -0.078 -0.049 -0.039 -0.080 -0.144 -0.095 -0.051

PROF 0.164 0.133 0.110 0.263 0.254 0.328* 0.646** 0.614 0.843**

MR 0.164** 0.177** 0.177** 0.159** 0.118 0.051 0.056 0.184 0.070

***, **, and * corresponds to statistical  significance levels of at 0.01, 0.05, and 0.10. All variables are defined in Appendix 1.
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Table VIIa: Quantile Regression using the Discretionary Accruals  

Variables 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5

C -0.132 -0.021* -0.025*** 0.018** -0.021** -0.089 -0.036** -0.025** -0.039* 0.012**

PCA_AQ -0.012** -0.022*** -0.031** -0.012** -0.020* -0.019** -0.038*** -0.014* -0.009* -0.011***

BS -0.010 -0.015* -0.025 -0.013** -0.029** -0.054** -0.069* -0.098*( -0.038* -0.059***

NBM -0.009 -0.013** -0.019** -0.025* -0.010*** -0.012* -0.008** -0.013 -0.030* -0.008

LEV 0.012** -0.008* -0.029 -0.025* -0.019 -0.010** -0.004 -0.021** -0.025* -0.018**

LIQ 0.004 -0.017 -0.030** -0.089 -0.002* -0.008** -0.064 -0.031** -0.040 -0.031*

PROF 0.045 0.009 0.050* -0.012 -0.050** 0.040* 0.076** 0.015* 0.028** -0.047

MR -0.001 0.008** 0.003* 0.002 0.005* -0.011** 0.009 0.019** 0.019* 0.015**

***, **, and * corresponds to statistical  significance levels of at 0.01, 0.05, and 0.10. All variables are defined in Appendix 1.

Page 32 of 42

http://mc.manuscriptcentral.com/bse

Business Strategy and the Environment

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For Peer Review

33

Table VIIb: Quantile Regression using the Discretionary Accruals  

Variables 0.55 0.6 0.65 0.7 0.75 0.8 0.85 0.9 0.95

C 0.006* 0.039*** 0.072** 0.094** 0.087 0.067* 0.030** 0.062*** 0.049**

PCA_AQ -0.010** -0.020* -0.019** -0.003*** -0.012** -0.028** -0.059*** -0.075*** -0.059**

BS -0.776** -0.081* -0.609 -0.090* -0.045 -0.007*** -0.050* -0.205*** -0.026**

NBM -0.071*** -0.089* -0.001* -0.011*** -0.003* -0.040 -0.082** -0.054*** 0.080*

LEV 0.004 0045 0.039 0.064* 0.019** 0.058 0.087*** 0.021* 0.007**

LIQ 0.070** 0.060** 0.025*** 0.065*** 0.048* 0.084 0.038 0.004* 0.020***

PROF 0.032 0.030 0.048 0.002** 0.091** 0.053* 0.092** 0.067 0.092

MR 0.081** 0.099* 0.089** 0.022* 0.011 0.077** 0.039 0.005* 0.082*

***, **, and * corresponds to statistical  significance levels of at 0.01, 0.05, and 0.10. All variables are defined in Appendix 1.
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Table VIII: Robustness Check – GMM Regression

Variables

LPCA_AQ -0.032***

BS -0.016*

NBM -0.004**

LEV -0.001*

LIQ 0.019

PROF 0.036***

MR 0.011

Prob > chi2 = 0.0001

***, **, and * corresponds to statistical  significance levels of at 0.01, 

0.05, and 0.10. All variables are defined in Appendix 1.
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