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Abstract
This study examines the determinants of financial shenanigans among listed manufacturing companies in Nigeria, with financial shenanigans operationalised as Beneish M-Score-indicated earnings-manipulation risk. Drawing on Fraud Diamond Theory, the study evaluates the roles of asset change, board independence, managerial ownership, auditor change and chief executive officer (CEO) financial expertise. The analysis uses 340 firm-year observations for 40 listed manufacturing companies over 2014–2022 and estimates population-averaged logistic models through generalised estimating equations (GEE), incorporating year effects and bias-reduced robust covariance to account for within-firm dependence. The contemporaneous results show that asset growth is positively associated with financial shenanigans (odds ratio = 1.52, p = .047), while auditor change is associated with 2.53 times the odds of being flagged (p = .014). Board independence exhibits a negative association at the 10% level (odds ratio = 0.82, p = .073), whereas managerial ownership and CEO financial expertise are not statistically significant. The significant contemporaneous relationships do not persist in the one-year-lagged GEE and conditional firm fixed-effects logit models, indicating that asset growth and auditor change are more informative as contemporaneous red flags than as one-year-ahead predictors. The main model records moderate in-sample discrimination (AUC = 0.703). The findings show that Fraud Diamond indicators differ materially in their empirical informativeness and underscore the distinction between detecting current financial-reporting risk and predicting future manipulation.
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1. Introduction
The credibility of corporate financial reporting is fundamental to the efficient allocation of capital. Investors, creditors, regulators and other stakeholders rely on published financial statements to assess profitability, solvency, risk and firm value. Yet financial reporting necessarily involves managerial judgement, and the same discretion that permits managers to communicate private information can also be used opportunistically. Healy and Wahlen (1999) characterise earnings management as the use of judgement in financial reporting or transaction structuring to alter reports in ways that may mislead stakeholders or influence contractual outcomes, while Dechow et al. (1995) demonstrate that empirical identification of discretionary accruals is itself sensitive to model specification. This reliance creates strong incentives for managers to present organisational performance favourably, particularly where firms face financing constraints, deteriorating performance, debt obligations or pressures to meet market expectations. At the extreme, managerial discretion over accounting recognition, measurement and disclosure may be used to obscure underlying economic conditions, creating what Schilit (2018) describes broadly as financial shenanigans. Such practices encompass a spectrum ranging from aggressive but permissible accounting choices to deliberate earnings manipulation and fraudulent financial reporting.
The distinction between these concepts is important. Earnings manipulation detected from accounting ratios is not equivalent to legally established financial statement fraud. Beneish's (1999) M-Score was developed as a screening model that identifies financial characteristics associated with companies subsequently found to have manipulated earnings. It is therefore better interpreted as an indicator of elevated manipulation risk than as definitive evidence that a company committed fraud. This distinction is reinforced by Perols and Lougee (2011), who show that prior earnings-management behaviour is more prevalent among fraud firms but remains analytically distinct from the subsequent occurrence of financial statement fraud. Beneish similarly cautions that financial-statement distortions captured by the model may originate from structural or economic factors rather than manipulation itself. Accordingly, this study uses the term Beneish-flagged earnings manipulation to describe firm-year observations exceeding the conventional M-Score threshold and reserves the term 'fraud' for misconduct independently established through enforcement, restatement or other external evidence.
The problem is particularly important in emerging capital markets, where information asymmetry, ownership concentration, institutional weaknesses and enforcement constraints may increase the difficulty of distinguishing genuine performance from opportunistic financial reporting. Nigeria provides an important setting in this respect. The Nigerian Exchange Group (NGX) includes manufacturing firms operating within an environment characterised by macroeconomic volatility, exchange-rate pressures, inflation, financing constraints and evolving corporate-governance regulation. At the same time, the Nigerian Code of Corporate Governance places considerable emphasis on board independence, audit oversight, risk management, internal audit and external assurance as mechanisms for strengthening corporate accountability. These characteristics make Nigerian listed manufacturing companies an informative setting for examining whether observable organisational and governance conditions are associated with elevated financial-reporting manipulation risk.
Existing Nigerian evidence confirms the relevance of the issue but remains methodologically fragmented. Gbadebo et al. (2023) apply the Beneish M-Score to Nigerian banks and other financial institutions and document material variation in manipulation risk, while Ogbodo et al. (2023) report that ownership structure is associated with financial statement fraud measures among NGX-listed non-financial firms. Oluwagbade et al. (2023) likewise obtain mixed evidence across Fraud Diamond proxies in Nigerian deposit money banks. Collectively, this literature shows that financial manipulation risk is relevant to Nigerian capital-market research, but the reported effects remain sensitive to proxy choice, institutional context and empirical specification. In particular, relatively little Nigerian evidence distinguishes contemporaneous fraud-risk signals from variables that provide genuine forward-looking predictive information.
The Fraud Diamond framework provides a useful theoretical lens through which to organise these determinants. Building on Cressey's fraud triangle, Wolfe and Hermanson (2004) argue that fraud requires not only pressure, opportunity and rationalisation, but also the capability to recognise and exploit an opportunity and to sustain concealment. Capability includes position, knowledge, confidence, persuasive ability and the capacity to manage the stress associated with fraudulent behaviour. The framework is especially attractive for archival accounting research because each dimension can be represented by observable organisational indicators, although such proxies should not be treated as direct measurements of managers' psychological states.
The extant empirical literature nevertheless presents three unresolved issues. First, the evidence concerning individual Fraud Diamond components is mixed. Financial pressure and financial instability often increase reporting incentives, but governance and ownership variables do not consistently constrain manipulation across countries. Skousen et al. (2009), for instance, find that several measures related to financial pressure, ownership structure and board control distinguish fraudulent from non-fraudulent firms. Earlier fraud research also links weak board and audit-committee structures to fraudulent financial reporting (Beasley et al., 2000), whereas broader restatement evidence shows that the effectiveness of formal independence can depend on board expertise and institutional context (Klein, 2002; Xie et al., 2003). Whether these governance relationships operate similarly in Nigeria remains an empirical question.
Second, managerial capability is conceptually more complex than is often acknowledged. Financial expertise may improve monitoring, financial literacy and reporting quality, but the same expertise can potentially give an executive greater capacity to exploit accounting discretion. Empirical findings support both possibilities. Jiang et al. (2013) find that CEOs with financial experience engage in less real earnings management, while other evidence suggests that CEO accounting and financial expertise may increase managerial intervention in earnings reporting. The direction of this association may therefore depend on the institutional environment and the incentives confronting management.
Third, much of the archival fraud literature relies on contemporaneous pooled specifications even though firm-year observations are longitudinal and potentially correlated within companies. This matters because a variable can be associated with a manipulation signal in the same reporting period without necessarily predicting subsequent misreporting. Distinguishing contemporaneous detection from forward prediction is therefore important for both theoretical interpretation and practical use. A panel-aware design that accounts for within-firm dependence and examines temporal robustness can provide stronger evidence on whether Fraud Diamond indicators are persistent determinants or merely same-period warning signals.
This study addresses these gaps by examining whether five observable Fraud Diamond indicators—asset change, board independence, managerial ownership, auditor change and CEO financial expertise—are associated with financial shenanigans among listed Nigerian manufacturing companies. The empirical design treats the contemporaneous model as a test of current risk association and supplements it with one-year-lagged and firm fixed-effects specifications to evaluate whether the relationships persist when temporal ordering and time-invariant firm heterogeneity are taken into account.
The study draws on audited financial-statement and governance information covering 2013–2022, with 2013 information used where necessary to construct prior-year Beneish components. The analytical panel spans 2014–2022. The population comprises 45 listed manufacturing companies, of which 40 satisfy the data requirements for the study. The final analytical dataset contains 340 usable firm-year observations, of which 115 (33.8%) exceed the Beneish manipulation threshold.
The study makes three contributions. First, it extends evidence on financial shenanigans to listed manufacturing companies in Nigeria, an important emerging-market setting characterised by macroeconomic volatility and evolving corporate-governance institutions. Second, it provides a panel-based examination of Fraud Diamond indicators rather than relying solely on pooled cross-sectional inference. Third, it distinguishes contemporaneous warning signals from one-year-ahead predictive relationships, thereby clarifying the extent to which observable pressure, opportunity, rationalisation and capability indicators can support practical monitoring of financial-reporting risk.
The remainder of the paper is structured as follows. Section 2 develops the theoretical framework and hypotheses. Section 3 explains the research design, measurement and estimation strategy. Section 4 presents the empirical results, Section 5 discusses the findings and their implications, and Section 6 concludes.
2. Literature Review and Hypothesis Development
2.1 Financial shenanigans, earnings manipulation and fraudulent reporting
Financial reporting exists within an environment of information asymmetry in which corporate managers normally possess superior information about the firm's operations, prospects and financial condition. Although accounting standards constrain reporting discretion, they cannot eliminate managerial judgement. Estimates concerning impairment, useful lives, provisions, revenue recognition and accruals inevitably provide room for managerial discretion. Such discretion can improve reporting when used to communicate private information, but it may also be employed opportunistically.
Schilit (2018) uses the term financial shenanigans to describe accounting and disclosure practices that distort stakeholders' perceptions of corporate performance. The concept is broader than fraudulent reporting and includes earnings manipulation, cash-flow classification practices and distortions of key performance metrics. In this study, financial shenanigans are operationalised through the Beneish M-Score as an accounting-based indication of elevated earnings-manipulation risk. This operationalisation permits systematic firm-year classification while recognising that a screening signal is not equivalent to legally established fraud.
Beneish (1999) develops an eight-variable probabilistic model using financial-statement relationships expected to differ systematically between manipulators and non-manipulators. The model incorporates unusual receivables growth, deteriorating gross margins, asset quality, sales growth, depreciation changes, selling and administrative expenditure, leverage and accruals. Its purpose is not to pronounce guilt but to identify firms whose reported accounting relationships warrant closer examination. The model identified a meaningful proportion of manipulators before public discovery, but Beneish stresses the need to determine whether observed accounting distortions arise from manipulation or from legitimate structural factors.
Dechow et al. (2011) reinforce the wider proposition that financial characteristics can help identify material misstatement risk. Their F-Score framework combines accrual quality, changes in receivables, inventories, cash sales and other measures to identify periods with higher likelihood of material misstatement. Related evidence indicates that inconsistencies between financial performance and non-financial operating measures can provide incremental fraud-risk information (Brazel et al., 2009). Together with the evidence that prior earnings management is more common among fraud firms (Perols & Lougee, 2011), these studies support the usefulness of multi-indicator screening models while cautioning against interpreting a statistical flag as equivalent to confirmed misconduct.
This distinction is especially important in the present study. The dependent variable identifies whether a company's annual financial statements exhibit a combination of characteristics associated with earnings manipulation. The study therefore investigates conditions associated with being flagged as a likely manipulator, rather than determinants of legally proven fraud.
2.2 Fraud Diamond Theory
The theoretical foundation of the study is Fraud Diamond Theory. Cressey's original fraud triangle proposes that occupational fraud becomes more likely where an individual experiences non-shareable pressure, perceives an opportunity to commit the act and develops a rationalisation that enables the behaviour to remain compatible with the individual's self-conception. Wolfe and Hermanson (2004) extend this framework by arguing that the first three elements may be present without fraud occurring unless an individual possesses sufficient capability to exploit the opportunity.
The four dimensions therefore represent distinct mechanisms. Pressure concerns incentives or strains that make financial manipulation attractive. Opportunity concerns governance, control or monitoring weaknesses that reduce the expected probability of detection. Rationalisation concerns the cognitive justification through which questionable conduct is normalised. Capability concerns the personal authority, knowledge and skill necessary to initiate, execute and conceal complex manipulation.
An important methodological implication follows. Archival financial data do not directly observe psychological pressure, rationalisation or capability. Rather, observable firm characteristics serve as risk indicators or proxies. High asset instability may indicate performance pressure; weak board monitoring may indicate opportunity; auditor turnover may signal conflict or rationalisation surrounding reporting choices; and CEO financial expertise may indicate capability. The interpretation should therefore be probabilistic rather than deterministic.
This caveat is particularly important because prior fraud-diamond studies frequently equate proxies with the latent constructs themselves. The present study instead interprets each observable variable as an indicator consistent with a particular theoretical pathway.
2.3 Pressure: financial instability and earnings manipulation risk
Pressure is commonly treated as an important precursor to financial reporting manipulation. Managers may face pressure to maintain creditworthiness, avoid covenant violations, achieve earnings targets, preserve access to external financing or prevent deterioration in market perceptions. Skousen et al. (2009) document evidence that variables representing financial stability, external financing needs and performance pressures discriminate between fraud and non-fraud firms. High-quality archival evidence similarly connects executive incentives and financing constraints to misreporting risk. Burns and Kedia (2006) show that the sensitivity of CEO option portfolios to stock price is positively related to the propensity to misreport, while Efendi et al. (2007) report greater misstatement likelihood where firms face debt-covenant constraints, capital-raising pressures and strong option-related incentives. These findings support the broader Fraud Diamond proposition that financial and performance pressures can heighten incentives for reporting manipulation.
Financial instability is represented by asset change (ACHANGE), measured as the annual change in total assets relative to prior-year total assets. Rapid expansion may increase financing needs, organisational complexity and expectations that management will sustain historical performance, while sharp contraction may signal distress and create pressure to present financial conditions more favourably. Asset growth therefore provides an observable firm-level indicator of the pressure dimension of Fraud Diamond Theory.
Asset change captures instability or unusually rapid shifts in the scale of the firm. Rapid expansion can create pressure to maintain historical growth rates, support external financing requirements and justify optimistic valuations. Conversely, sharp contraction may indicate deteriorating financial health and increase incentives to mask poor performance. The source data show substantial dispersion in asset change across the sampled firms, supporting its use as a meaningful measure of financial instability.
The relevant theoretical prediction is that larger positive changes in assets, particularly rapid expansion, are associated with greater pressure to sustain favourable financial reporting. Consistent with Fraud Diamond Theory and prior archival evidence, the first hypothesis is:
H1: Greater asset growth is positively associated with the likelihood that a listed Nigerian manufacturing firm is classified as a Beneish-flagged earnings manipulator.
2.4 Opportunity and board independence
Opportunity concerns the organisational conditions that allow manipulation to occur with a lower perceived probability of detection. Weak board oversight, ineffective internal control, managerial dominance and insufficiently independent monitoring can expand such opportunities. Donelson et al. (2017) provide particularly relevant evidence: material internal-control weaknesses are associated with a greater likelihood of future financial reporting fraud, with the evidence supporting an opportunity-based mechanism rather than merely signalling poor reporting quality. This suggests that opportunity should be understood as a substantive control environment, not simply as a formal governance characteristic.
Board independence is therefore an important governance mechanism, but the evidence indicates that independence is most effective when accompanied by active and financially competent oversight. Beasley (1996) reports that firms without identified financial statement fraud have significantly higher proportions of outside directors, and Beasley et al. (2000) find weaker board and audit-committee independence among fraud firms across several industries. Klein (2002) documents a negative relation between board and audit-committee independence and abnormal accruals, while Xie et al. (2003) show that financially sophisticated and more active boards and audit committees are associated with lower discretionary accruals. Abbott et al. (2004) similarly find that audit-committee independence, activity and financial expertise are negatively associated with financial restatements. Farber (2005) further shows that firms identified with fraud subsequently strengthen governance structures, suggesting that markets and boards treat weak governance as a credibility problem. Taken together, these studies support the monitoring role of independent governance while also cautioning against equating formal independence with effective oversight.
The Nigerian governance environment reinforces this theoretical role. The Nigerian Code of Corporate Governance explicitly distinguishes independent non-executive directors and assigns important oversight functions to board committees, risk management, internal audit and external assurance. Formal independence, however, may not necessarily translate into substantive monitoring where directors lack information, expertise or willingness to challenge dominant management.
Board independence (BDOUT) is measured as the proportion of independent board members to total board membership. A higher proportion of independent directors is expected to strengthen objective monitoring of executive decisions and reduce opportunities for opportunistic financial reporting. Accordingly:
H2: Board independence is negatively associated with the likelihood that a listed Nigerian manufacturing firm is classified as a Beneish-flagged earnings manipulator.
2.5 Opportunity and managerial ownership
Ownership structure may influence manipulation through two competing mechanisms. The alignment argument suggests that managerial share ownership aligns managers' wealth with shareholder value and reduces incentives for opportunistic reporting. Warfield et al. (1995) provide evidence consistent with this view: managerial ownership is positively associated with earnings informativeness and negatively associated with the magnitude of discretionary accounting accrual adjustments. In contrast, the entrenchment argument proposes that substantial insider or controlling ownership strengthens managerial control, weakens external discipline and increases managers' capacity to resist monitoring. Fan and Wong (2002), studying East Asian firms, show that concentrated control can reduce the informativeness of reported earnings where controlling owners possess incentives to report accounting information for private purposes. These competing mechanisms make the sign of managerial ownership an empirical issue rather than a foregone conclusion.
Fraud-risk research provides additional support for the importance of ownership structure. Skousen et al. (2009) report that internal and external ownership characteristics are associated with the incidence of fraudulent financial reporting. Nigerian evidence similarly indicates that ownership structure can be relevant to financial reporting outcomes (Ogbodo et al., 2023). Accordingly, managerial ownership in the present study is interpreted as a governance condition with potentially competing alignment and entrenchment effects rather than as an unambiguous proxy for fraud opportunity.
Managerial ownership is measured as the proportion of outstanding ordinary shares held by management or directors. The sample exhibits substantial dispersion in insider ownership, making the Nigerian manufacturing sector useful for examining whether ownership functions primarily as an alignment or entrenchment mechanism.
Within the Fraud Diamond's opportunity logic, concentrated managerial ownership may increase the ability of powerful insiders to influence reporting processes and weaken effective challenge. The study therefore adopts the entrenchment prediction:
H3: Managerial ownership is positively associated with the likelihood that a listed Nigerian manufacturing firm is classified as a Beneish-flagged earnings manipulator.
This directional prediction does not rule out the possibility that the empirical evidence will instead support the competing alignment mechanism.
2.6 Rationalisation and auditor change
Rationalisation is the most difficult Fraud Diamond dimension to observe using archival data because it concerns an individual's cognitive justification for misconduct. Auditor change does not directly measure rationalisation. Rather, it may function as an observable red flag associated with disagreements over reporting judgements, attempts to obtain more accommodating audit treatment, or changes in the firm's reporting environment.
Auditor turnover may arise for entirely legitimate reasons, including mandatory rotation, procurement processes, fee disputes or changes in company requirements. Consequently, an auditor change should never itself be interpreted as evidence of manipulation. Nevertheless, changes in the auditor-client relationship can be informative where financial-reporting conflicts are present. Lennox (2000) finds evidence consistent with successful audit opinion-shopping in the United Kingdom, demonstrating that auditor-switch decisions can be associated with the audit opinion a company expects to receive. This does not imply that every switch is opportunistic, but it supports treating auditor change as a red-flag variable whose meaning depends on context. Auditor turnover is therefore interpreted cautiously as an observable change in the reporting environment rather than a direct measure of rationalisation.
Auditor change (AC) is coded one where the external auditor changes in a firm-year and zero otherwise. Within the Fraud Diamond framework, auditor turnover is treated as an observable reporting-environment red flag rather than direct evidence of rationalisation or manipulation.
The Nigerian context makes the variable additionally relevant because external audit forms an explicit component of the country's corporate-governance assurance architecture. However, the expected association should be interpreted as a red-flag relationship rather than a causal statement that changing auditors produces manipulation. Accordingly:
H4: Auditor change is positively associated with the likelihood that a listed Nigerian manufacturing firm is classified as a Beneish-flagged earnings manipulator.
2.7 Capability and CEO financial expertise
Wolfe and Hermanson's principal contribution to the fraud triangle is the proposition that fraud requires an individual who possesses sufficient capability to exploit the combination of pressure, opportunity and rationalisation. Capability involves more than technical education. It includes organisational position, intelligence, confidence, coercive capacity, persuasive ability and the psychological capacity to cope with concealment.
CEO financial expertise is therefore an imperfect but theoretically relevant archival proxy. Financially knowledgeable executives may better understand complex accounting rules, estimates and disclosure requirements. Under the capability mechanism, such knowledge could increase an executive's ability to structure difficult-to-detect manipulation. Yet the same expertise could improve reporting quality through stronger financial understanding and monitoring.
Existing empirical evidence reflects this ambiguity. Jiang et al. (2013) find that CEOs with financial experience engage in less real earnings management, suggesting a financial-reporting-quality effect. More broadly, governance research indicates that financial expertise can strengthen monitoring: Abbott et al. (2004) find that audit committees containing financial expertise are associated with a lower likelihood of restatement. At the same time, technical accounting knowledge can increase an executive's capacity to understand and exploit complex reporting choices when incentives favour manipulation. Related evidence on material accounting manipulation demonstrates that executive power and incentives can be important in explaining senior financial officers' participation in reporting manipulation (Feng et al., 2011). CEO financial expertise is therefore treated as a capability indicator whose empirical sign remains theoretically ambiguous.
The present study uses CEO financial expertise as an observable capability indicator. Because Fraud Diamond Theory emphasises ability to execute manipulation rather than the governance benefits of financial competence, the theoretical prediction is:
H5: CEO financial expertise is positively associated with the likelihood that a listed Nigerian manufacturing firm is classified as a Beneish-flagged earnings manipulator.
A non-significant or negative result would support the competing interpretation that financial expertise improves rather than compromises reporting quality.
2.8 Research gap and conceptual synthesis
The literature therefore provides plausible theoretical mechanisms linking financial instability, monitoring, ownership, auditor relationships and managerial capability to financial-reporting manipulation, but the empirical evidence is far from uniform. This inconsistency may partly arise from institutional differences, proxy choice and, importantly, measurement design.
Taken together, the literature suggests that the four Fraud Diamond dimensions need not have equal empirical relevance. Financial instability may intensify reporting pressure; board independence and ownership structure may alter the opportunity environment; auditor change may capture reporting tension surrounding the audit relationship; and CEO financial expertise may affect managerial capability. The empirical analysis therefore evaluates five observable indicators corresponding to these theoretical channels:
Pressure: ACHANGE; Opportunity: board independence and managerial ownership; Rationalisation indicator: auditor change; Capability: CEO financial expertise.
The resulting framework permits the study to assess the relative empirical informativeness of the Fraud Diamond dimensions while also examining whether any observed associations persist beyond the contemporaneous reporting period.
3. Methodology
3.1 Research design and analytical sample
The study adopts an archival longitudinal design based on audited annual reports and governance disclosures of listed Nigerian manufacturing companies. The underlying financial statements cover 2013–2022 so that prior-year information required by the Beneish indices can be constructed, while the analytical panel spans 2014–2022. The population comprises 45 manufacturing firms, of which 40 have sufficient data for inclusion. The final contemporaneous sample contains 340 firm-year observations. The panel is mildly unbalanced, with annual observations ranging from 31 in 2022 to 40 in 2014 and 2015. The unit of analysis is the firm-year.
The repeated-observation structure requires an estimator that accounts for within-firm dependence. The primary model therefore uses population-averaged logistic regression estimated through generalised estimating equations (GEE). Liang and Zeger (1986) show that GEE provides consistent estimation of marginal regression parameters for longitudinal outcomes under mild assumptions regarding the within-cluster dependence structure. An exchangeable working-correlation structure is used because observations from the same firm are expected to share persistent reporting, governance and organisational characteristics. With 40 firms, conventional sandwich covariance estimates may understate uncertainty; consequently, the principal inference uses the bias-reduced covariance estimator proposed by Mancl and DeRouen (2001), which improves small-sample properties when the number of independent clusters is modest.
3.2 Measurement of Beneish-flagged earnings manipulation
The dependent variable is derived from the eight-variable Beneish M-Score (Beneish, 1999):


The components are the Days Sales in Receivables Index (DSRI), Gross Margin Index (GMI), Asset Quality Index (AQI), Sales Growth Index (SGI), Depreciation Index (DEPI), Sales, General and Administrative Expenses Index (SGAI), Total Accruals to Total Assets (TATA) and Leverage Index (LVGI). Financial shenanigans are coded as a binary variable (FSH/MFLAG), taking the value one where the M-Score exceeds -2.22 and zero otherwise. The Beneish classification is interpreted as an accounting-based manipulation-risk signal rather than a legal determination of fraud.
3.3 Explanatory variables and controls
Five Fraud Diamond indicators form the core explanatory set. Asset change (ACHANGE) represents financial pressure or instability; BDOUT captures board independence and monitoring; IOSHIP is the proportion of ordinary shares held by management or directors; AC is a dummy variable equal to one in a year in which the external auditor changes; and Cap is a binary indicator of CEO financial expertise. The control variables are return on assets (ROA), the natural logarithm of total assets (SIZE), and audit quality (AQ), coded one for a Big Four auditor and zero otherwise. The controls capture profitability, organisational scale and external-audit quality, respectively. Becker et al. (1998) provide classic evidence supporting the relevance of large-auditor quality to earnings-management outcomes.
Table 1. Variable measurement and expected associations
	Construct / role
	Variable
	Measurement
	Expected sign

	Pressure
	ACHANGE
	(Total assets_t - Total assets_t-1) / Total assets_t-1
	+

	Opportunity / monitoring
	BDOUT
	Board-independence/monitoring ratio in source database
	-

	Opportunity / ownership
	IOSHIP
	Management/director shares / ordinary shares outstanding
	+

	Rationalisation red flag
	AC
	1 = auditor changes; 0 = otherwise
	+

	Capability
	Cap
	1 = CEO financial expertise; 0 = otherwise
	+

	Control
	ROA
	Profit after tax / total assets
	

	Control
	SIZE
	Natural log of total assets
	

	Control
	AQ
	1 = Big Four auditor; 0 = otherwise
	


3.4 Data treatment and econometric specification
The raw data contain several extreme values, notably in asset growth and profitability. All continuous explanatory variables are therefore winsorised at the 1st and 99th percentiles. The continuous regressors are subsequently standardised to mean zero and unit standard deviation, allowing odds ratios to be interpreted for a one-standard-deviation change and avoiding misleading one-unit interpretations for ratios whose natural range is substantially below one. Binary variables are retained in their original metric. Year fixed effects are included to absorb shocks common to Nigerian manufacturing firms in each year.
The primary contemporaneous population-averaged model is:


where Lambda denotes the logistic cumulative distribution function, i indexes firms, t indexes years, Controls comprises ROA, SIZE and AQ, and delta_t denotes year effects. The contemporaneous GEE is treated as the principal association model because the research question concerns whether observable Fraud Diamond indicators coincide with a Beneish manipulation-risk signal. A separate one-year-lagged GEE relates X_i,t-1 to MFLAG_it and is interpreted as a stricter test of forward-looking predictive content. Only genuine one-year transitions are retained in the lagged analysis; two observations separated by multi-year gaps are excluded, producing 298 firm-year observations across the same 40 firms.
The one-year-lagged robustness specification is:


3.5 Robustness, fixed effects and model assessment
Three robustness exercises are used. First, a conventional pooled logistic model with firm-clustered standard errors assesses whether the main GEE conclusions depend on the marginal-correlation framework. Second, a conditional firm fixed-effects logit model is estimated on lagged covariates, thereby controlling for all time-invariant firm characteristics through conditional likelihood (Chamberlain, 1980). Firms with no within-firm variation in the binary dependent variable are necessarily omitted by this estimator. The CEO financial-expertise variable is also omitted from the fixed-effects specification because it exhibits no within-firm variation over the study period. Third, the continuous Beneish M-Score, winsorised at the 1st and 99th percentiles, is analysed through Gaussian GEE to determine whether the directional findings depend on the -2.22 dichotomisation threshold. As a measurement sensitivity check, the board variable is also reconstructed directly as non-executive directors divided by board size (BDOUT2) from the governance data.
Multicollinearity is assessed using pairwise correlations and variance inflation factors (VIFs). Discrimination of the binary GEE model is assessed through the area under the receiver-operating-characteristic curve (AUC), while the Brier score summarises probability calibration and accuracy. The study focuses on effect direction, odds ratios, confidence intervals and consistency across specifications rather than statistical significance alone.
4. Results
4.1 Descriptive statistics and incidence of Beneish flags
Of the 340 firm-year observations, 115 are classified above the Beneish threshold, yielding an overall manipulation-flag rate of 33.8%. The annual rate varies substantially, from 22.5% in 2015 to 58.1% in 2022. The pattern indicates that the prevalence of the accounting-based signal is not constant through time, which supports the inclusion of year fixed effects rather than attributing common macroeconomic or reporting shocks to firm-level characteristics.
Table 2. Descriptive statistics
	Variable
	N
	Mean
	SD
	Min.
	Max.

	MFLAG
	340
	0.338
	0.474
	0.000
	1.000

	ACHANGE
	340
	0.124
	0.424
	-0.698
	5.901

	BDOUT
	340
	0.712
	0.108
	0.333
	0.875

	IOSHIP
	340
	0.174
	0.268
	0.000
	0.882

	AC
	340
	0.135
	0.343
	0.000
	1.000

	Cap
	340
	0.132
	0.339
	0.000
	1.000

	ROA
	340
	0.023
	0.154
	-1.799
	0.540

	SIZE
	340
	16.674
	2.173
	12.064
	21.428

	AQ
	340
	0.556
	0.498
	0.000
	1.000
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Figure 1. Annual proportion of firm-years classified above the Beneish M-Score threshold.
4.2 Correlation structure and multicollinearity
The bivariate correlations with MFLAG are modest. Asset change has the largest positive correlation with the manipulation flag (r = 0.189), followed by ROA (r = 0.125) and auditor change (r = 0.117). Board independence is weakly negatively correlated with MFLAG (r = -0.056), while managerial ownership and CEO financial expertise are close to zero. VIFs for the explanatory variables range from approximately 1.01 to 1.75, far below conventional thresholds for problematic multicollinearity.
Table 3. Correlation with MFLAG and variance inflation factors
	Variable
	Correlation with MFLAG
	VIF

	ACHANGE
	0.189
	1.11

	BDOUT
	-0.056
	1.02

	IOSHIP
	0.035
	1.31

	AC
	0.117
	1.01

	Cap
	-0.004
	1.16

	ROA
	0.125
	1.21

	SIZE
	-0.002
	1.52

	AQ
	-0.037
	1.75


4.3 Main population-averaged GEE estimates
Table 4 presents the principal contemporaneous GEE estimates. Asset change is positively associated with Beneish-flagged manipulation risk. A one-standard-deviation increase in winsorised asset growth is associated with an odds ratio of 1.52 (95% CI: 1.01–2.29; p = .047), equivalent to approximately 51.7% higher odds. In probability terms, increasing ACHANGE by one standard deviation raises the model-implied probability of a manipulation flag by an average of approximately 8.6 percentage points, holding the remaining observed characteristics constant.
Auditor change is the strongest result. Firm-years in which the external auditor changes have 2.53 times the odds of being Beneish-flagged relative to observations without a change (95% CI: 1.20–5.31; p = .014). The average discrete change in predicted probability is approximately 19.6 percentage points. Board independence has the expected negative sign, with an odds ratio of 0.82, but is significant only at the 10% level (p = .073); a one-standard-deviation increase corresponds to an average 3.8-percentage-point reduction in predicted manipulation probability. Managerial ownership and CEO financial expertise are not statistically significant. None of the three controls—ROA, firm size and Big Four audit—is significant in the population-averaged contemporaneous model.
Table 4. GEE estimates of Beneish-flagged earnings-manipulation risk
	Variable
	Coef.
	BR-SE
	OR
	95% CI
	p
	Inference

	ACHG
	0.417
	0.210
	1.517
	1.005–2.290
	0.047
	Significant

	BDOUT
	-0.198
	0.110
	0.820
	0.661–1.018
	0.073
	Marginal

	IOSHIP
	0.143
	0.162
	1.154
	0.841–1.584
	0.375
	Not sig.

	AC
	0.927
	0.378
	2.528
	1.204–5.308
	0.014
	Significant

	Cap
	-0.084
	0.372
	0.919
	0.443–1.905
	0.820
	Not sig.

	ROA
	0.283
	0.305
	1.327
	0.729–2.414
	0.354
	Not sig.

	SIZE
	-0.113
	0.175
	0.893
	0.634–1.258
	0.516
	Not sig.

	AQ
	-0.252
	0.358
	0.777
	0.386–1.568
	0.482
	Not sig.


Notes: N = 340 firm-years; 40 firms. Binomial-logit GEE with exchangeable working correlation, year fixed effects and Mancl–DeRouen bias-reduced robust covariance. Continuous predictors are winsorised at the 1st/99th percentiles and standardised. BR-SE = bias-reduced standard error; ACHG = asset change. Year coefficients are omitted for brevity.
The in-sample AUC is 0.703, indicating moderate rather than strong discrimination, and the Brier score is 0.197. The model should therefore be interpreted as an explanatory red-flag model rather than a stand-alone fraud-classification system.
4.4 Temporal and fixed-effects robustness
The one-year-lagged GEE materially changes the interpretation. None of the five Fraud Diamond variables is significant at the 5% level when prior-year characteristics are used to explain the current manipulation flag. ACHANGE falls to an odds ratio of 1.02 (p = .885), auditor change reverses sign and becomes insignificant (OR = 0.62, p = .293), and board independence remains negative but does not reach conventional significance (OR = 0.81, p = .103). This indicates that the two significant contemporaneous variables are better characterised as same-period red flags than as robust one-year-ahead predictors.
The conditional firm fixed-effects logit produces the same broad conclusion. After conditioning out all time-invariant firm characteristics, lagged ACHANGE, BDOUT, IOSHIP and auditor change are statistically insignificant. Firm size is negatively associated with within-firm manipulation risk (p = .029), while ROA and Big Four audit are marginal at the 10% level. CEO financial expertise cannot be estimated in this specification because the Cap variable has no within-firm variation across any of the 40 companies in the supplied data. This feature also means that the contemporaneous GEE coefficient for CEO expertise reflects only between-firm differences and should be interpreted cautiously.
When the continuous Beneish M-Score is used as the outcome, the directions remain broadly similar: ACHANGE is positive (p = .060) and auditor change is positive (p = .095), whereas the governance and capability measures remain insignificant. A pooled logit with firm-clustered standard errors also reproduces the main conclusions, with significant positive coefficients for ACHANGE and auditor change. Replacing the source BDOUT variable with the directly reconstructed non-executive-director ratio (BDOUT2) leaves the substantive conclusions unchanged: auditor change remains significant (p = .014), ACHANGE is borderline (p = .050), and the alternative board measure is insignificant.
Table 5. Robustness summary
	Variable
	Main GEE OR (p)
	Lagged GEE OR (p)
	Firm FE OR (p)
	M-Score beta (p)

	Asset change
	1.52 (0.047)
	1.02 (0.885)
	1.20 (0.274)
	0.423 (0.060)

	Board independence
	0.82 (0.073)
	0.81 (0.103)
	0.74 (0.113)
	-0.168 (0.178)

	Managerial ownership
	1.15 (0.375)
	1.17 (0.318)
	1.21 (0.476)
	0.045 (0.708)

	Auditor change
	2.53 (0.014)
	0.62 (0.293)
	0.55 (0.153)
	0.477 (0.095)

	CEO financial expertise
	0.92 (0.820)
	1.20 (0.540)
	Not identified
	-0.210 (0.362)

	Return on assets
	1.33 (0.354)
	1.32 (0.259)
	1.46 (0.085)
	0.333 (0.163)

	Firm size
	0.89 (0.516)
	0.90 (0.524)
	0.07 (0.029)
	-0.021 (0.847)

	Big Four audit
	0.78 (0.482)
	0.94 (0.858)
	3.08 (0.085)
	-0.222 (0.342)


Notes: The lagged models retain only consecutive one-year observations (N = 298). The conditional fixed-effects logit uses 292 observations across 39 firms after dropping a firm with no within-firm variation in MFLAG. Year effects are included in all models. The continuous-outcome model uses the winsorised Beneish M-Score.
4.5 Exploratory comparison with reported restatements
The dataset contains an Error_Restated indicator, which provides a limited external comparison for the Beneish classification. Nineteen firm-years are coded as restated, but only four of those 19 observations are simultaneously Beneish-flagged. A Fisher exact test yields an odds ratio of 0.50 and p = 0.319. The absence of a positive statistical association should not be interpreted as evidence against the Beneish model because restatements encompass errors, policy corrections and other events that are not synonymous with intentional manipulation. Instead, the result reinforces the conceptual decision to treat the M-Score as a probabilistic screening signal rather than verified fraud.
4.6 Hypothesis assessment
Table 6. Hypothesis assessment
	Hypothesis
	Prediction
	Main GEE
	Lagged GEE
	Assessment

	H1: Asset growth
	Positive
	Positive; p = .047
	p = .885
	Same-period only

	H2: Board independence
	Negative
	Negative; p = .073
	Negative; p = .103
	Suggestive

	H3: Managerial ownership
	Positive
	p = .375
	p = .318
	Not supported

	H4: Auditor change
	Positive
	Positive; p = .014
	p = .293; sign reverses
	Same-period only

	H5: CEO financial expertise
	Positive
	p = .820
	p = .540
	Not supported


5. Discussion
5.1 Pressure and the role of asset growth
The positive contemporaneous association between asset growth and the Beneish manipulation flag is consistent with the pressure component of Fraud Diamond Theory. Rapid expansion can create financing needs, operational complexity and expectations that management will sustain prior performance, while contraction can generate incentives to obscure deterioration. The result accords with the broader evidence that financial and performance pressures are associated with misreporting risk (Burns & Kedia, 2006; Efendi et al., 2007; Skousen et al., 2009). However, the effect disappears completely in the one-year-lagged model. This distinction is theoretically informative: unusual asset growth appears to be part of the contemporaneous environment in which the Beneish signal arises, but it does not provide durable one-year-ahead predictive information in this sample. The evidence therefore supports interpreting ACHANGE as a concurrent risk indicator rather than a causal driver.
5.2 Board monitoring and managerial ownership
The negative BDOUT coefficient is directionally consistent with monitoring theory and with evidence linking stronger board oversight to better financial-reporting outcomes (Beasley, 1996; Beasley et al., 2000; Klein, 2002; Xie et al., 2003). Yet the association is only marginal in the main GEE and weakens further when the board ratio is lagged or reconstructed directly from the raw non-executive-director fields. This suggests that formal board composition alone is insufficient to explain manipulation risk. The quality of challenge, meeting activity, financial expertise, committee design and access to information may matter more than the numerical proportion of outside or independent directors. Farber (2005) similarly shows that the credibility benefits of governance improvements depend on substantive governance changes rather than labels alone.
Managerial ownership is not significantly associated with the manipulation flag in any principal specification. This null result is consistent with the theoretical ambiguity between alignment and entrenchment. Warfield et al. (1995) emphasise alignment benefits, whereas Fan and Wong (2002) show that concentrated control may reduce earnings informativeness when controlling owners possess private-benefit incentives. The Nigerian manufacturing evidence does not support a uniform entrenchment effect. One implication is that the effect of insider ownership may be nonlinear or conditional on ownership concentration, family control, institutional monitoring or board power—extensions that merit explicit testing in future research.
5.3 Auditor change as a contemporaneous red flag
Auditor change is the most economically pronounced contemporaneous association in the study. The result is compatible with the literature showing that auditor-switch decisions may occur around reporting disagreements, opinion-shopping incentives or changes in the auditor-client negotiation environment (Lennox, 2000). DeFond and Subramanyam (1998) document systematic changes in discretionary accruals around auditor switches, while Carcello and Nagy (2004) show that fraudulent reporting is more likely in the early years of an auditor-client relationship than during long tenure. These studies do not imply that switching auditors is itself evidence of misconduct; legitimate rotation, tendering, fee considerations and changes in business needs also produce auditor turnover.
The disappearance and sign reversal of AC in the one-year-lagged model is therefore important. Auditor change is best understood as a same-period red flag that may coincide with financial-reporting tension rather than a predictor that independently raises subsequent manipulation risk. For regulators and audit committees, the practical implication is to scrutinise the reasons for auditor changes and the accompanying financial-reporting judgements, rather than treating turnover mechanically as suspicious or prescribing greater auditor continuity in every case.
5.4 Capability and CEO financial expertise
The study finds no evidence that CEO financial expertise increases Beneish-flagged manipulation risk. This result is consistent with the competing view that financial knowledge can strengthen reporting quality rather than simply increase capability to manipulate. Jiang et al. (2013) find that financially experienced CEOs engage in less real earnings management and find no evidence of greater accrual manipulation. In the present panel, the Cap indicator is time-invariant within firms even though named CEOs change in some observations. The variable therefore behaves more like a firm-level classification than a fully responsive CEO-year characteristic. The null finding should consequently not be treated as a decisive test of Wolfe and Hermanson's capability construct, which is broader than financial education and includes organisational position, confidence, coercive capacity and the ability to conceal misconduct.
5.5 Theoretical and methodological implications
The evidence refines rather than simply validates Fraud Diamond Theory. The four theoretical dimensions do not exhibit equal empirical content when translated into archival proxies. Pressure and auditor-environment indicators are informative contemporaneously; formal governance and managerial ownership are weaker; and the available capability proxy is uninformative. This pattern cautions against treating the Fraud Diamond as a checklist in which any accounting proxy is presumed to measure the corresponding psychological construct. Archival variables are risk indicators, not direct observations of pressure, rationalisation or capability.
A further contribution lies in the study's longitudinal empirical design. The contrast between the contemporaneous and lagged estimates shows that statistical association in the reporting year should not automatically be interpreted as forward predictive power. Asset growth and auditor change are informative contemporaneous signals, but neither retains significance when measured one year earlier. This distinction between detection and prediction is important for Fraud Diamond research and for regulators or auditors seeking to use archival indicators as early-warning tools.
Finally, the difference between contemporaneous and lagged results highlights a distinction between detection and prediction. A variable can be useful for identifying firm-years that warrant immediate scrutiny without reliably predicting manipulation a year later. Fraud-screening research should therefore be explicit about the temporal objective of a model and should not infer predictive capacity from same-period statistical significance.
5.6 Practical implications
For the Financial Reporting Council of Nigeria, the Securities and Exchange Commission, the NGX, audit committees and external auditors, the results support a risk-based rather than deterministic use of red flags. Unusually rapid asset growth and contemporaneous auditor changes may justify enhanced analytical review, particularly when they occur together with other unusual financial-statement relationships. Neither variable should be treated as proof of manipulation. The AUC of 0.703 confirms that the model has moderate discrimination but is not sufficiently accurate to function as a stand-alone enforcement or audit decision rule.
Boards should also focus on the substance of monitoring rather than numerical independence alone. The weak negative board effect suggests potential benefits from stronger monitoring, but the evidence does not justify the claim that increasing the proportion of independent directors mechanically reduces manipulation. Director expertise, attendance, committee activity, access to information and willingness to challenge management are likely to determine whether formal independence translates into effective oversight. Similarly, the study provides no empirical basis for recommending higher managerial ownership or treating CEO financial expertise as inherently risky.
6. Conclusion
This study examines the determinants of financial shenanigans among listed Nigerian manufacturing companies using Fraud Diamond Theory and panel-data methods. Based on 340 firm-year observations from 40 firms over 2014–2022, the population-averaged GEE results show that asset growth and auditor change are positively associated with contemporaneous Beneish manipulation flags, while board independence provides weaker negative evidence. Managerial ownership and CEO financial expertise do not display statistically significant associations.
The temporal robustness tests substantially qualify these results. None of the five Fraud Diamond indicators predicts the manipulation flag reliably one year ahead, and conditional firm fixed-effects estimates similarly provide little support for persistent within-firm effects. The most defensible conclusion is therefore not that asset growth and auditor change "cause" financial shenanigans, but that they operate as contemporaneous signals that can help identify firm-years requiring closer scrutiny. This distinction between detection and prediction is central to the study's contribution.
The study contributes to the emerging-market fraud literature in three ways. It provides multi-year evidence on financial shenanigans in Nigeria's listed manufacturing sector; it shows that observable Fraud Diamond indicators differ materially in their empirical informativeness; and it demonstrates that contemporaneous warning signals do not necessarily translate into one-year-ahead predictive effects. These findings support a more discriminating use of Fraud Diamond indicators in archival research and practical financial-reporting surveillance.
6.1 Limitations and directions for future research
Several limitations should frame interpretation. First, the Beneish M-Score is a probabilistic screening tool developed in a different institutional setting and can generate both false positives and false negatives. The weak overlap between the Beneish flag and the small number of reported restatements in this dataset reinforces that limitation. Second, the study is restricted to listed manufacturing firms and 40 firm clusters, limiting generalisability and statistical power. Third, some Fraud Diamond constructs are represented by imperfect archival proxies. Auditor change is not a direct measure of rationalisation, and CEO financial expertise is substantially narrower than the capability construct. The absence of within-firm variation in the Cap variable further limits inference. Fourth, the study remains observational; year effects, lagging and firm fixed effects reduce but do not eliminate omitted-variable or reverse-causality concerns.
Future research should validate manipulation screens against Nigerian enforcement actions, qualified audit findings, restatements classified by cause, and other externally verified reporting events. Richer measures of executive capability, audit-committee expertise, board activity, internal-control quality and ownership concentration would improve construct validity. Nonlinear ownership effects, interactions among Fraud Diamond dimensions and multi-market African samples also warrant investigation. Where sufficient verified events can be assembled, out-of-sample prediction and calibration should replace in-sample significance as the principal standard for evaluating fraud-detection performance.
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Appendix A. Annual Beneish-flag prevalence
	Year
	Firm-years
	Flagged
	Flag rate (%)

	2014
	40
	14
	35.0

	2015
	40
	9
	22.5

	2016
	39
	16
	41.0

	2017
	38
	12
	31.6

	2018
	39
	11
	28.2

	2019
	39
	15
	38.5

	2020
	39
	10
	25.6

	2021
	35
	10
	28.6

	2022
	31
	18
	58.1
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