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Abstract: This paper describes a study that analyses earnings management strategies involving 

accounting choices or real activities in Brazilian companied listed on BMF&BOVESPA. An 

analysis is conducted of the relationships between earnings management strategies their 

determinant costs and of the temporal sequence in which these management strategies are applied. 

The results of empirical tests indicate that adoption of management strategies is dependent on their 

relative costs.  There is a temporal relationship between the two types of strategies for 

manipulation of year-end results, with real activities preceding accounting choices. It was also 

observed that the level of manipulation by accruals (real activities) reduced (increased) after 

adoption of the IFRS in Brazil.  
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1 INTRODUCTION 

The international business literature has recently begun to produce a growing number of 

studies of the phenomenon of real activities management, and this is particularly true of North 

America. Interest intensified after a series of financial scandals in large corporations, such as 

Enron, resulted in the United States passing the “Sarbanes-Oxley Act” (SOX) in July of 2002. 

Among other provisions, the SOX stipulates more restrictive accounting standards, with the 

objective of limiting management’s discretion with relation to disclosure of transactions that have 

an effect on the company’s results. Some studies, such as one by Cohen (2008), found that some 

managers reacted by trading off accruals-based management against real activities after the SOX 

was passed. Brazil is going through a process of convergence with International Accounting 

Standards and since 2010 a large proportion of companies have been obliged to publish financial 

statements in accordance with the International Financial Reporting Standards (IFRS). Little is 

currently known about the impact that adoption of the IFRS has had on earnings management by 

companies on the Brazilian capital markets and less still is known about each of the two strategies 

for manipulation of results – accruals-based management and real activities management. 

In view of this gap, the subjects that this article will discuss are identification of 

manipulation by real activities, the impact of real activities management on future performance and 

the trade-off between manipulation by accruals and by real activities, with reference to the 

Brazilian setting.  

The overall objective chosen for this study was to identify whether earnings management 

through real activities (specifically, earnings management through manipulation of sales, 

discretionary expenses and costs of production) has an impact on the results reported in the 

financial statements. This general study design can be refined to allow investigation of the 

interrelationships between real activities and accruals when used for earnings management. This is 

an important step in the analysis for two reasons. Fields, Lyz and Vincent (2001) point out that 

investigations centered on just one of the two forms of manipulation will not capture the entire 

effect of earnings management activities and, therefore, can only report partial rather than 

conclusive results.  

Zang (2012) points out that analysis of management strategies in conjunction makes it 

possible to identify the economic implications of accounting choices. Specifically, it becomes 

possible to verify whether the costs of accruals-based manipulation impact on the choice to employ 

manipulation by real activities. Therefore, in this step evidence is sought that could demonstrate 

possible trade-off between the types of management in manipulation of financial results, 

considering the determinants (restrictions/costs) of each strategy. Additionally, the effect of 

adoption of the IFRS on the levels of manipulation by accruals and by real activities will also be 

investigated in this step. 

This study contributes to the literature on earnings management in Brazil by presenting 

evidence of the trade-off between strategies for manipulation of results and the impact on 

companies’ future performance. It is envisaged that this research should prove useful to a range of 

different stakeholder groups. For example, investors need to be able to identify the existence of 

manipulation of results by real activities and the implications it has for the current and future 

performance of the entity in order to provide a firm foundation for their investment decision-

making processes. In turn, regulatory authorities also need to be alert to the practice of 

manipulation of financial statements, in order to be in a position to institute appropriate regulations 

to prevent earnings management or encourage its adequate disclosure. 
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2 REVIEW OF THE LITERATURE   

The term “earnings management” is used to describe the decision that some managers take 

to employ accounting methods or to direct operational activities in such a way as to affect earnings 

with the intention of meeting specific objectives in terms of the results reported in financial 

statements. In turn, the earnings management methods employed for such ends can be classified in 

terms of whether they affect the process of accruals-based accounting or impact on normal 

operational activities (Enomoto, Kimura and Yamagughi, 2013). The first approach is known as 

“accrual-based management” (ABM) and the second as real activities management (RAM). 

 

2.1 Relationship between RAM and ABM  

Graham, Harvey and Rajgopal (2005) point out that managers employ the techniques of 

earnings management with the objective of hitting their previously defined profit targets. Zang 

(2012) warns that it is unlikely that just one of the two manipulation strategies - RAM or ABM – 

will be employed, explaining that it is more likely that there will be a degree of balancing between 

them, in order to achieve the desired effect on the end of year results. One factor that encourages 

adoption of a combination of these techniques is the fact that both management by accruals and 

management by real activities impose restrictions (costs) on management. For example, accruals 

stated in a current period must be reversed in future periods, which allows little room for 

management to employ the same tool in consecutive periods. On the other hand, one of the 

consequences of the other possibility, real activities management, is to reduce the value of the 

company (Badertscher, 2011). Zang (2012) claims that management trade off the two management 

techniques against each other and that the balance that is struck is linked to the costs of employing 

RAM and ABM. Specifically, the manager will favor the manipulation technique with the lowest 

costs attached. 

Manipulation by accruals or by real activities have different impacts on the results. This is 

because the effects of RAM are unknown at the time at which the manager chooses this type of 

manipulation and will only be known when the results are calculated. In contrast, discretionary 

accruals are applied at the end of the financial period, at which point management already know 

the extent to which accounting profit – before the effects of earnings management – falls short of 

the target profit. This characteristic of ABM enables its effects to be direct and in proportion to the 

sums manipulated. Seen from this perspective, it is clear that to study just one form of manipulation 

could only lead to partial conclusions about the methods management use to manage earnings and 

their motivations for doing so (Badertscher, 2011). A number of studies have reported evidence of 

interaction between different manipulation techniques that is compatible with this view. For 

example, the results of analyses conducted by Barton (2001) suggest that management use 

derivatives and accruals as substitutes for manipulation, and Pincus and Rajgopal (2002) have also 

reported the same finding. Badertscher (2011) found that management switch between RAM and 

ABM when the objective is to support overvalued asset prices on the capital markets. He also 

suggests that overvalued companies come up against barriers to earnings management via 

manipulation of accruals and therefore engage in more aggressive forms of real activities 

management. This finding is in agreement with the position adopted by Ettredge et al. (2010), who 

state that companies cease to employ earnings management or adopt alternative strategies when 

they encounter barriers to a given manipulation mechanism. 

Bruns and Merchant (1990) points out that managers themselves consider that profits 

manipulated using real activities techniques are more “acceptable” than when managed using 
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manipulation of accruals. However, accruals are the first choice for earnings management (Xu, 

2008) because they are under the auspices of company administration and do not involve sacrificing 

the organization’s future performance. It is therefore reasonable to assume that a combination of 

accruals and real activities management will be used to manipulate the results actually reported. 

This is because both management strategies are based on activities the use of which is subject to 

restrictions (Zang, 2012). It is therefore expected that when managers take the decision to employ 

a form of manipulation they will have considered a series of variables, including the following: the 

sums needed to hit the desired level of earnings, the characteristics of the company and the sector 

in which it does business and the costs associated with each management strategy. Management 

will then select the least expensive strategy, i.e. the one that is subject to the fewest restrictions. 

This expectation defines the first research hypothesis:  

 

H1: Ceteris paribus, the level of manipulation using each management strategy is 

dependent on their relative costs. 

 

It is important to point out that the two different strategies tend to be applied at different 

times. Real earnings management is conducted by taking operational decisions throughout the 

operational cycle, in contrast with accruals-based management which is conducted with greatest 

intensity in the period between the end of the financial year and publication of financial statements, 

in other words, when management already has a clear idea of the sums needed to hit the targets that 

have been set for the year’s financial results (Chen, 2009).  

As Zang (2012) has shown, the impact of accruals-based management is more immediate 

and more direct than the effect generated by manipulation of real activities. Postulated in this 

manner, when real activities management is insufficient to achieve the target result desired, 

management may make the remaining adjustment by manipulating accruals. It is therefore expected 

that there will be a direct relationship of substitution between the two strategies. In agreement with 

Zang (2012), this conjecture provides the basis for hypothesis H1: 

 

H1a: Management adjust results using accruals after real activities management 

decisions have been taken; the level of accruals-based management has a negative 

relationship to the unexpected portion of the results of manipulation by real activities.  

 

Additionally, it is also expected that the recently introduced obligation to publish financial 

statements according to the IFRS will have had an effect on the magnitude of management exerted 

through each manipulation strategy. This assertion is founded on the fact that forcing convergence 

of the Brazilian accounting regulations with the internationally-adopted IFRS improves the quality 

of the accounting numbers reported (Costa, 2012) and, consequently, restricts the degree of 

discretionary freedom allowed to managers to manipulate results via accruals. This expectation 

leads to the second sub-hypothesis of H1: 

 

H1b: Adoption of IFRS caused migration of the level of manipulation from accruals-

based management to real activities management. 
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3 METHODOLOGY  

This section presents the procedures employed to achieve the chosen research objectives. 

First there is a brief description of selection and capture of the observations comprising the study 

sample and then the remainder of the section discusses the procedures conducted to test the 

hypotheses empirically.  

 

3.1 DATA AND SAMPLE SELECTION 

The sample comprised all companies listed on the São Paulo stock exchange 

(BMF&BOVESPA) for which financial and accounting data were available via the Economatica 

provider. Assets representing financial companies (insurance, banking and investment funds) or 

companies in the energy or telecommunications sectors were excluded from the analyses, as is 

customary in studies of this nature (Gunny, 2010; Badertsgher, 2011). Yearly results were collected 

for the period 1989 to 2012. Table 1 summarizes the criteria applied to select data and the number 

of observations available for each of the tests to identify earnings management variables. 

 

Table 1 – Sample selection 

 Nº Obs. 

Total number of observations in the Economatica database (1989-2012) 6,351 

After exclusion of financial institutions, funds and regulated sectors 4,614 

After exclusion of incorrectly categorized records 4,480 

After procedure to standardize by total assets 4,269 

After exclusion of sectors with fewer than 5 observations/year 4,070 

Sample size for identification of RAM and ABM 4,070 

Less observations missing variables needed for regression of accruals 856 

Sample size for calculation of abnormal accruals  3,214 

Less observations missing variables needed for regression of production costs  731 

Sample size for calculation of abnormal production costs  3,339 

Less observations missing variables needed for regression of administrative costs 12 

Sample size for calculation of abnormal administrative costs 4,058 

Less observations missing variables needed for regression of cash flow 845 

Sample size for calculation of abnormal cash flow  3,225 

 

3.2 MODELS OF REAL EARNINGS MANAGEMENT AND ACCRUALS-BASED 

MANAGEMENT 

Identification of manipulation by real activities requires the application of models to 

empirical data. These models estimate the "normal" level of real activities and, as a result, the 

regression residuals represent the "abnormal" level, i.e. proxies for earnings management variables. 

In other words, the abnormal level of real activities is obtained by calculating the difference 

between the real observed value and the estimate obtained by applying the models (Gunny 2005; 

Roychowdhury, 2006).  
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The abnormal level of discretionary expenses was calculated using a model derived from 

seminal work by Dechow, Kothari and Watts (1998) and Roychowdhury (2006), with the following 

formula: 

 

𝐷𝑖𝑠𝑐𝐸𝑥𝑝𝑡 𝐴𝑡−1⁄ = 𝛼0 + 𝛼1(1 𝐴𝑡−1⁄ ) + 𝛽1(𝑆𝑡 𝐴𝑡−1⁄ ) + 𝜀𝑡 (1) 
 

where 𝐷𝑖𝑠𝑐𝐸𝑥𝑝 represents discretionary expenses, 𝐴 is total assets and 𝑆 is sales revenues.  

Equation (1) is specified with panel data covering all shares in the sample for the entire 

sample period. Additionally, the Hausman test was applied to detect correlated random effects. The 

model basically defines discretionary expenses for the current financial year as a function of the 

current level of sales, and the regression residual 𝜀𝑡  reflects the magnitude of manipulation 

achieved by cutting discretionary expenses (𝑅𝐴𝑀𝐷𝐷𝑡
). 

The second proxy employed to capture manipulation by real activities is abnormal level of 

production ( 𝑅𝐴𝑀𝑃𝑅𝑂𝐷𝑡
), presented by Dechow, Kothari and Watts (1998) and applied by 

Roychowdhury (2006): 

 

𝑃𝑟𝑜𝑑𝑡 𝐴𝑡−1⁄ = 𝛼0 + 𝛼1(1 𝐴𝑡−1⁄ ) + 𝛽1(𝑆𝑡 𝐴𝑡−1⁄ ) + 𝛽2(∆𝑆 𝐴𝑡−1⁄ ) + 𝛽2(∆𝑆𝑡−1 𝐴𝑡−1⁄ ) + 𝜀𝑡 (2) 

 

where 𝑃𝑟𝑜𝑑 represents production costs and ∆ is the first difference operator.  

Martinez and Cardoso (2009) state that this formula’s functionality enables its application 

to any type of industry, whether manufacturing or otherwise. In turn, Roychowdhury (2006) 

explains that inclusion of the intercept standardized by total assets allows the independent variable 

to be different from zero even when there are no sales for the period t or t-1. Gunny (2010) explains 

that analysis according to production costs (rather than by cost of products sold (CPS) or changes 

in inventory) is an important decision that avoids the confounding influence of accruals-based 

management. For example, a manager’s decision to delay writing off a stock of obsolete products 

in order to reduce the cost of products sold could manifest as an abnormally low CPS. As a result, 

if CPS were used as the variable of analysis, the effects of ABM could be erroneously classified as 

the effects of RAM. In contrast, by using production costs – i.e. CPS plus (minus) difference in 

inventory – the effect of accruals would not be confused with that of real activities because the 

reduction in CPS would be compensated by an increase in difference in inventory. 

Abnormal cash flow levels were used to detect manipulation of sales, specified as presented 

in studies such as Ge (2010): 

 

𝐶𝐹𝑂𝑡 𝐴𝑡−1⁄ = 𝛼0 + 𝛼1(1 𝐴𝑡−1⁄ ) + 𝛽1(𝑆𝑡 𝐴𝑡−1⁄ ) + 𝛽2(𝛥 𝑆𝑡 𝐴𝑡−1⁄ ) + 𝜀𝑡 (3) 
 

where CFO is cash flow of operations.  

As was the case with formulae (1) and (2), regressions were conducted in a panel data 

specification, using the Hausman test to detect correlated random effects. The equation specified 

in (3) defines expected operational cash flow as a linear function of sales revenues and of change 

in sales revenues. 

Manipulation of real activities in order to increase earnings can potentially cause one of, or 

a combination of, the following effects (Cohen, Dey & Lyz, 2008): abnormally low operational 

cash flow; abnormally low discretionary costs; and/or abnormally high production costs. For the 

purposes of illustration, variables representing abnormal operational cash flow and abnormal 

discretionary costs were multiplied by -1. As a result, high values for the proxies for abnormal cash 
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flow (𝑅𝐴𝑀𝐶𝐹𝑂 ) and abnormal discretionary costs (𝑅𝐴𝑀𝐷𝐸 ) indicate greater degrees of real 

activities management (Roychowdhury, 2006; Cohen, Dey & Lyz,, 2008; Cohen & Zarowin, 2010; 

Zang, 2012). Abnormal production costs were not multiplied by -1 because high values of 

𝑅𝐴𝑀𝑃𝑅𝑂𝐷 already indicated high degrees of manipulation by RAM. 

Measures of earnings management were combined into other metrics in order to identify 

the effect of manipulation. The first of these metrics is the variable RAM, which captures the total 

impact of manipulation through real activities. It comprises the sum of abnormal cash flow 

(𝑅𝐴𝑀𝐶𝐹𝑂), abnormal discretionary expenses (𝑅𝐴𝑀𝐷𝐸) and abnormal production costs (𝑅𝐴𝑀𝑃𝑅𝑂𝐷). 

Since all of these measures are standardized by total assets for the preceding financial period, they 

can be summed and the result compared across companies of different sizes. Thus, high values for 

the RAM variable suggest intense utilization of real activities to manipulate the results for the 

financial period. 

The second metric is total earnings management (TOTM), which was created to synthesize 

the effect of earnings management using both manipulation strategies. As defined, the variable 

comprises manipulation by accruals-based management (ABM) and by real activities management 

(RAM). As Cohen, Dey and Lys explain (2008), different measures of manipulation have distinct 

impacts on the results reported and so concentration into a single metric could dilute and mask 

individual effects. Therefore, where applicable, the results of the tests conducted will be presented 

with the variables that capture the individual effects of manipulation through real activities 

(𝑅𝐴𝑀𝐶𝐹𝑂,  𝑅𝐴𝑀𝐷𝐸  and  𝑅𝐴𝑀𝑃𝑅𝑂𝐷) and also with the combined metrics (RAM and TOTM).  

In order to verify the validity of the hypotheses, it is first necessary to calculate the value 

of accruals. The specification for accruals management, using a balance-sheet approach, was 

presented by (DECHOW, 1995), as follows: 

 

𝐴𝐶𝐶𝑡 = (𝛥𝐶𝐴𝑡 − 𝛥𝐶𝑥𝑡) − (𝛥𝐶𝐿𝑡 − 𝛥𝐷𝑒𝑏𝑡𝑡 − 𝛥𝑇𝑎𝑥𝑡) − 𝐷𝑒𝑝𝑡 (4) 
 

where CA is current assets; Cx is cash and cash equivalents; CL is current liabilities; Debt is short-

term debt; Tax is taxes due and Dep is cost of depreciation. All of these variables are deflated by 

the preceding period’s total assets.  

The specification of total accruals shown in equation (4) is well-established in the academic 

literature on earnings management (HEALY, 1985). Estimation of total accruals is just one step in 

the procedures to examine the behavior of accruals-based earnings management, since earnings 

management research focuses on studying the discretionary actions of managers that have 

repercussions for the results reported in financial statements (DECHOW, 1995). The Jones model 

has been chosen, preserving comparability with previous studies, such as DeFond and Jiambalvo 

(1994), Subramanyam (1996) and Cohen and Zarowin (2010). It is specified as follows: 

 

𝐴𝐶𝐶𝑡 = 𝛼0 + 𝛽1𝛥𝑆𝑡 + 𝛽2𝑃𝑃𝐸𝑡 + 𝜀𝑡   (5) 
 

where PPE represents property, plant and equipment. Discretionary accruals are given by the 

residual of the equation.  

Having defined the method for identification of accruals, it is now possible to move on to 

the analysis of trade-off between earnings management strategies.  
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3.3 Relationship between RAM and ABM 

The first hypothesis states that use of each strategy for manipulation of results is dependent 

on their relative costs. Additionally, the two sub-hypotheses establish a relationship between 

accruals and real activities in manipulation of year-end results and state that adoption of IFRS 

provoked management to migrate from accruals-based management to manipulation by real 

activities.  

In this regard, it is important to emphasize that both RAM and ABM are activities that have 

costs/restrictions attached to them that function as limiting factors to their use as manipulation 

strategies. In view of this, management will tend to prefer to employ the type of manipulation that 

is subject to the fewest restrictions, meaning that, for example, if the costs linked with ABM (RAM) 

are high, then companies will employ RAM (ABM) with greater intensity to manipulate their year-

end results. This trade-off between RAM and ABM is modeled as proposed by Zang (2012). 

Given management’s supposed preference for the strategy with the lowest costs attached, it 

is expected that 𝛽2 in equation (6) and 𝛾2 in equation (7) will both be positive. It also follows 

from this interpretation that 𝛽1 in equation (6) and 𝛾1 in equation (7) will both be negative. Since 

real activities decisions are taken during the financial year, and since management can still 

manipulate the results using accruals after the end of the financial year, equations (6) and (7) 

constitute a recursive/interactive system in order to capture this sequence of decisions (Zang, 

2012). The system incorporates the fact that the relationship between the two strategies is 

unidirectional, with the greater part of manipulation by accruals taking place after management by 

real activities. Therefore, the level of RAM is determined by the costs of both strategies, but is 

unaffected by the results of ABM. In turn, ABM is also determined by the costs of both strategies, 

but it incorporates both the results of RAM and the unexpected portion of RAM. Since the 

expectation is that there will be a trade-off by which excess RAM provokes a reduction in ABM – 

it is expected that the coefficient of γ3 in equation (7) will be negative. The coefficients 𝛽3 and 𝛾4 

reflect the control variables common to both types of management.  

 

𝑅𝐴𝑀𝑡 = 𝛽0 + ∑ 𝛽1,𝑘𝐶𝑜𝑠𝑡𝑠 𝑅𝐴𝑀𝑘,𝑡

𝑘

+ ∑ 𝛽2,𝑙𝐶𝑜𝑠𝑡𝑠 𝐴𝐵𝑀𝑙,𝑡

𝑙

+ ∑ 𝛽3,𝑘𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠𝑚,𝑡

𝑘

+ 𝑢𝑡 

(6) 

𝐴𝐵𝑀𝑡 = 𝛾0 + ∑ 𝛾1,𝑘𝐶𝑜𝑠𝑡𝑠 𝑅𝐴𝑀𝑘,𝑡

𝑘

+ ∑ 𝛾2,𝑙𝐶𝑜𝑠𝑡𝑠 𝑅𝐴𝑀𝑙,𝑡

𝑙

+ 𝛾3𝑈𝑛𝑛𝑒𝑥𝑝𝑒𝑐𝑡𝑒𝑑 𝐴𝐵𝑀𝑡 + ∑ 𝛾4,𝑘𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠𝑚,𝑡

𝑘

+ 𝑣𝑡 

(7) 

The following subsections present the costs variables and the control variables used in the 

study. 

 

 

3.3.1 Costs Associated with RAM  

Four costs related to manipulation by real activities were included in the analysis. The first 

of these was the level of competition in the company’s business sector. The assumption is that 

firms that are in highly competitive sectors and have small market shares are less likely to utilize 
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real activities management because the costs involved would be high. In common with a study 

published by Badertscher (2011), the proxy employed to capture the level of competition was the 

Herfindahl index. This calculated by finding the share of sales of each company as a proportion of 

the total sales in its business sector, squaring this share and then summing the results for all firms 

in that sector. The Herfindahl index varies from 0 (perfect competition) to 1 (pure monopoly). As 

mentioned earlier, firms were allocated to business sectors according to their classifications in the 

Economatica database.  

Firms face different levels of competition within a sector and so the results of diverting 

from the optimum strategy in operational terms also differ. Companies that are market leaders see 

RAM as the lower-cost strategy, since such manipulation does not significantly affect their 

competitive advantage. The ratio between firm turnover and total turnover of its business sector 

was used as a proxy to identify market share (𝑀𝑘𝑡𝑆ℎ𝑎𝑟𝑒) and was the second variable used to 

model RAM costs.  

The third proxy employed for the cost of RAM was firm financial health. Zang (2012) 

supports the view that firms that are in precarious financial situations reduce manipulation by real 

activities because the strategy restricts available cash flow even further. In such cases, the relative 

cost of RAM is elevated. Firm financial health was represented by the ratio of cash flow over total 

debt. Beaver (1966 apud JOOSTEN, 2012) argues that this ratio offers the best accuracy for 

representing a company’s financial situation when compared with other available indicators. 

The last variable representative of the costs of RAM was excess production. As has already 

been pointed out, firms can manipulate their results using RAM by dividing their fixed costs 

between larger numbers of units produced. However, the capacity to over produce requires an 

adequate level of fixed assets (operational) to support the increase in production. The proxy 

employed to capture this effect is the ratio between property, plant and equipment and sales. This 

variable measures the level of fixed assets needed to generate $1 in sales revenues. The higher the 

ratio, the larger the fixed costs component of the product. 

 

3.3.2 Costs Associated with ABM 

Management’s discretionary freedom to manipulate using accruals is restricted in several 

ways, primarily by imposition of Accounting Principles. In this study three variables were used to 

represent the costs of ABM: accounting flexibility, compliance with IFRS and operational cycle. 

Barton and Simko (2002) claim that a firm’s ability to employ ABM is limited by the sums 

disclosed as accruals during preceding financial periods. The claim is based on the fact that it is 

expected that sums declared as accruals in a given period will be reversed in subsequent financial 

periods. Net operating assets is the variable employed to capture accruals declared previously. Zang 

(2012) explains that because of the interrelationship between the statement of operating results and 

the balance sheet, discretionary accruals have an impact on current assets which, in turn, will be 

inflated if the firm has engaged in ABM in preceding periods. In line with Zang’s method (2012), 

net operating assets are calculated as shareholders’ equity less cash and cash equivalents plus total 

debt. The proxy employed to represent accounting flexibility - 𝐹𝑙𝑒𝑥 - is a binary variable that takes 

the value 1 if net operating assets are above the median for the firm’s business sector and 0 if they 

are not. 

The second variable employed to capture the costs of ABM was compliance with the 

International Financial Reporting Standards (IFRS). In Brazil, compliance was made obligatory 

from the financial year ending in 2010 onwards. Accounting numbers reported according to the 

IFRS are of higher quality (Costa, 2012) and should restrict management’s discretionary freedom 
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to manipulate using accruals. The proxy employed to capture the effect of IFRS therefore takes the 

value 1 for observations from years after 2009 and 0 for all other years. 

The last variable employed to capture the costs of ABM was length of the operational cycle. 

Reversal of accruals can be deferred for longer if a firm has a long operational cycle. In line with 

previous studies (Zang, 2012), the operational cycle was calculated as the mean receivables 

settlement time plus the mean inventory time less the mean liabilities payable settlement time.  

  

3.3.3 Control Variables  

The control variables are included to control for the effect of certain situations or scenarios 

that could affect the extent of accruals or the level of real activities, without being directly related 

to the costs of RAM or of ABM. These variables are represented by the coefficients 𝛽3 in equation 

(12) and 𝛾4  in equation (13) and are intended to capture the systematic effects attributed to 

profitability of the security, to firm size, to opportunities for growth and to variations in the national 

economic climate.  

The proxy employed to capture the effect of firm performance was return on assets (ROA). 

The effect of firm size (Size) was controlled using the natural logarithm of total assets. The 

coefficient market to book value (MtB) was used to capture firms’ growth rates, while variation in 

Gross Domestic Product (∆𝐺𝐷𝑃) was chosen to capture the background level of economic activity.  

All of these variables have been used in previous studies, with studies by Cohen, Dey and 

Lyz (2008), Zang (2012) and Joosten (2012) of particular note. A variable was also included to 

control for the difference between stated profit and target profit, represented by profit before 

management (𝐸𝑥𝐴𝑛𝑡𝑒𝑃𝑟𝑜𝑓), calculated as operating profit after correction for the effects of RAM 

and ABM. 
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4 ANALYSIS OF RESULTS  

Table 2 lists the descriptive statistics (Panel A) and correlations (Panel B) between the 

variables employed in the principal tests for trade-off between earnings management strategies. 

The analyses were only run on data from suspect firms. 

The Herfindahl index (represented by the variable 𝐻𝑒𝑟𝑓𝑖𝑛𝑑𝑎ℎ𝑙𝑡−1 ) was 0.1175 – for 

suspect firms, indicating that they do business in markets in which there is significant competition; 

in other words, the degree of concentration is not sufficient to suggest a monopoly. These firms 

have an 8.97% mean share of the market in their respective business sectors, as indicated by the 

variable 𝑀𝑘𝑡𝑆ℎ𝑎𝑟𝑒𝑡−1. 

On average, the suspect firms exhibited the capacity to manage their financial liabilities. 

The result for the variable 𝐹𝑖𝑛𝐻𝑒𝑎𝑙𝑡ℎ𝑡−1 was 1.1799, suggesting that the cash flow generated by 

operations is sufficient to service total debt. This finding is comparable with the result reported by 

Zang (2012), who also found that suspect firms were in good financial shape. A high degree of 

investment in fixed assets was required to generate sales, represented by the variable 𝐸𝑥𝑐𝑃𝑟𝑜𝑑𝑡−1, 

with more than R$1.00 being invested in fixed assets in order to generate R$1.00 in sales revenue. 

The mean value of 𝑁𝑂𝐴𝑡−1 was 0.4415, suggesting that approximately 44% of the suspect firms 

had net operating assets over the median for their respective industrial sectors. Data on the suspect 

firms for years after adoption of IFRS account for approximately 13% of the entire sample of firm-

year observations. The mean operational cycle of suspect firms was approximately 168 days and 

their return on assets was approximately -7%. The suspect firms’ size was slightly smaller than 

mean size of the remainder of the sample (figures not shown in table) and the price to book value 

coefficient was 1.7279, indicating that they are well-regarded by the market. Profit before 

management was the equivalent of approximately 7% of total assets. 

Panel B of Table 2 shows Pearson and Spearman correlations between the variables used 

for the principal tests for trade-off of RAM against ABM. Significant coefficients are indicated in 

bold. There was a significant, high and linear correlation between manipulation by accruals (ABM) 

and manipulation by real activities (RAM), indicating that both strategies are employed in 

conjunction to manage the results declared. This evidence is in line with the results of Zang’s study 

(2012) of North-American firms, although the degree of association identified in the Brazilian 

market is very much higher. Of the individual strategies for manipulation by real activities, only 

𝑅𝐴𝑀𝐷𝐸𝑡
 did not have a significant coefficient for the correlation with 𝐴𝐵𝑀𝑡.  

There was a high correlation between manipulation by real activities strategies and the 

aggregated metric for RAM, but this is mechanical, since the latter is calculated by summing 

𝑅𝐴𝑀𝐷𝐸𝑡
, 𝑅𝐴𝑀𝑃𝑅𝑂𝐷𝑡

 and 𝑅𝐴𝑀𝐶𝐹𝑂𝑡
. The association between financial health and RAM was 

negative and significant, which is compatible with the idea that management by manipulation of 

operational activities destroys cash flow for the period. The correlations between RAM and the 

control variables ROA and MtB were both negative and significant. This finding is in agreement 

with previous studies, in particular with work by Zang (2012) and Joosten (2012). The association 

between RAM (or ABM) and profit before management (ExAnteProf) is negative and significant, 

indicating that the large the value of ExAnteProf, the lower the incentive to manipulate the results 

declared. 

There was a negative and significant linear association between the variables 

𝐸𝑥𝑐𝑃𝑟𝑜𝑑𝑡−1 and 𝑅𝐴𝑀𝐷𝐸𝑡
, which represent costs of earnings management. Additionally, 𝑅𝐴𝑀𝐷𝐸𝑡

 

had a significant, but positive, correlation with 𝐼𝐹𝑅𝑆𝑡 and also with the control variables 𝑅𝑂𝐴𝑡, 

𝑆𝑖𝑧𝑒𝑡 and 𝑀𝑡𝐵𝑡. This evidence suggests a possible migration from accruals-based management to 
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real activities manipulation and this supposition is reinforced by the negative and significant 

correlation between the variable 𝐼𝐹𝑅𝑆𝑡  and 𝐴𝐵𝑀𝑡 . Another significant relationship was the 

negative correlation between 𝑅𝐴𝑀𝑃𝑅𝑂𝐷𝑡
 and 𝐹𝑖𝑛𝐻𝑒𝑎𝑙𝑡ℎ𝑡−1. One possible explanation is the cash 

flow needed to increase production. There was also a negative and significant association between 

𝑅𝐴𝑀𝐶𝐹𝑂𝑡
 and 𝐹𝑖𝑛𝐻𝑒𝑎𝑙𝑡ℎ𝑡−1, which could be explained by the fact that weak financial health is a 

barrier to concession of discounts and favorable credit terms. In turn, 𝑅𝐴𝑀𝐶𝐹𝑂𝑡
 and 𝐸𝑥𝑐𝑃𝑟𝑜𝑑𝑡−1 

exhibited a positive and significant linear association, potentially indicating that increasing sales 

would require a higher level of investment in fixed assets to be able to meet demand and, since the 

margin on the product is lower because of offering discounts to increase demand, 𝐸𝑥𝑐𝑃𝑟𝑜𝑑𝑡−1 

tends to be greater.  

Table 3 illustrates the results of the tests for trade-off between the two earnings management 

strategies - RAM and ABM. In common with the results shown in Table 2, only suspect firms were 

included in the estimations. The results are shown in four panels, where the first three (Panels A, 

B and C) list results for the individual types of manipulation by real activities and the last (Panel 

D) shows results for the aggregated metric 𝑅𝐴𝑀𝑡. 

Panel A contains results for the analysis of manipulation by discretionary expenses 

(𝑅𝐴𝑀𝐷𝐸𝑡
). The negative and significant coefficients for associated costs represented by the 

variables 𝐻𝑒𝑟𝑓𝑖𝑛𝑑𝑎ℎ𝑙𝑡−1 and 𝑀𝑘𝑡𝑆ℎ𝑎𝑟𝑒𝑡−1  indicate that firms that are in highly competitive 

industrial sectors and have small market shares manipulate by reduction of discretionary expenses. 

In turn, in the 𝐴𝐵𝑀𝑡   equation all of the coefficients representative of costs associated with 

manipulation by accruals were significant, with the exception of 𝐶𝑦𝑐𝑙𝑒𝑡−1 . The negative 

coefficient for 𝐹𝑙𝑒𝑥𝑡−1 shows that accruals-based management is restricted in situations in which 

firms have little accounting flexibility, i.e. when their financial statements at t-1 were already 

“inflated” by accruals. The negative correlation between 𝐼𝐹𝑅𝑆𝑡  and 𝐴𝐵𝑀𝑡  suggests that the 

extent of accruals-based management reduced after adoption of IFRS, probably because of the 

improved quality of the numbers declared as a result of the process of convergence of Brazilian 

financial statements with international accounting standards. 

Panel B lists the estimates for manipulation through production costs. The positive and 

significant coefficient for 𝐻𝑒𝑟𝑓𝑖𝑛𝑑𝑎ℎ𝑙𝑡−1  indicates that firms in industrial sectors with little 

competition manipulate by increasing production. The negative and significant relationships with 

𝑀𝑘𝑡𝑆ℎ𝑎𝑟𝑒𝑡−1 and 𝐸𝑥𝑐𝑃𝑟𝑜𝑑𝑡−1 show that firms with small market shares do employ 𝑅𝐴𝑀𝑃𝑅𝑂𝐷𝑡
 

to manipulate year-end results, but are reluctant to increase production if to do so demands 

increased investment in fixed assets. The equation for accruals-based management did not return 

significant coefficients for the correlation between ABM-related costs and manipulation by 

increased production.  

Panel C shows that coefficients were significant and positive for 

𝐻𝑒𝑟𝑓𝑖𝑛𝑑𝑎ℎ𝑙𝑡−1 and 𝐸𝑥𝑐𝑃𝑟𝑜𝑑𝑡−1 in the 𝑅𝐴𝑀𝐶𝐹𝑂𝑡
 equation. This evidence suggests that sectors 

with greater market concentration, i.e. less competitive markets, are more likely to have firms that 

manage earnings by increasing sales. Since an increase in sales potentially requires a higher level 

of investment in fixed assets and the profit margin is narrowed by concession of discounts, the 

positive relationship between 𝐸𝑥𝑐𝑃𝑟𝑜𝑑𝑡−1 and 𝑅𝐴𝑀𝐶𝐹𝑂𝑡
 appears reasonable. The equation for 

accruals-based management shows that firms with little accounting flexibility – i.e. those whose 

results are already inflated by prior use of ABM – have little incentive to manipulate using 

𝑅𝐴𝑀𝐶𝐹𝑂𝑡
.  
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Panel D contains the results for the aggregated measure, 𝑅𝐴𝑀𝑡 , which is the most 

interesting metric for observing the relationship between the two strategies for manipulation of 

results. The negative and significant coefficient for the variable 𝐻𝑒𝑟𝑓𝑖𝑛𝑑𝑎ℎ𝑙𝑡−1  in the 𝐴𝐵𝑀𝑡 

equation indicates that firms that are in more competitive sectors consider that the accruals strategy  

is more costly. The significant associations for the variable 𝑀𝑘𝑡𝑆ℎ𝑎𝑟𝑒𝑡−1and their inverted signs 

in the 𝑅𝐴𝑀𝑡  and 𝐴𝐵𝑀𝑡 equations suggest that firms with small market shares prefer to manipulate 

results using real activities rather than by accruals. The variable 𝐼𝐹𝑅𝑆𝑡 has a positive (negative) 

and significant coefficient in the 𝑅𝐴𝑀𝑡 (𝐴𝐵𝑀𝑡) equation, suggesting that manipulation by real 

activities (accruals) increased (reduced) after adoption of IFRS. 

The primary hypothesis H1 stated that management of results is conditioned by the relative 

costs of each manipulation strategy. Taken in conjunction, the findings appear to support this 

supposition. Among these findings were the preference for accruals-based management when firms 

are in sectors with fierce competition or when their financial health is weak. It was also observed 

that there was a trend to use management by accruals to a lesser extent when accounting flexibility 

is low and that manipulation by ABM reduced after adoption of IFRS. These findings are 

compatible with the predictions made with relation to the costs of earnings management. 

Notwithstanding, the variable 𝑀𝑘𝑡𝑆ℎ𝑎𝑟𝑒𝑡−1  has the opposite sign to what the theoretical 

framework predicts and 𝐶𝑦𝑐𝑙𝑒𝑡−1 did not exhibit statistical significance. This could be due to 

idiosyncrasies (Zang, 2006) of the Brazilian capital markets or errors in measurement of the 

variable.    

The first sub-hypothesis H1a stated that management adjust results via accruals after real 

activities manipulation has taken place and also that the extent of accruals-based management is 

negatively linked to the unexpected portion of manipulation by real activities. Zang (2012) claims 

that this relationship of substitution can be observed when management use more (less) ABM 

because the result of manipulation by real activities is unexpectedly low (high), which creates a 

negative relationship between accruals-based management and the unexpected portion of RAM. 

This association is confirmed by the negative coefficient for the variable unexpectedRAM, which 

was significant to 1%.  

The confirmation that management strategies are chosen on the basis of their respective 

costs (hypothesis H1) and that there is a relationship of substitution between RAM and ABM (first 

part of sub-hypothesis H1a), suggests that management manipulate the results using real activities 

during the financial year and then, after the year-end, they adjust the level of accruals that will be 

declared on the basis of the actual results of RAM. In conjunction, the findings confirm hypothesis 

H1a. These results are in line with what has been observed in studies of the North-American 

market, but they diverge from conclusions drawn by Martinez and Cardoso (2009) with relation to 

the Brazilian market. 

Sub-hypothesis H1b stated that IFRS would have provoked migration of the level for 

manipulation from accruals-based management to manipulation by real activities. The results 

shown in Panel D of Table 3 are consistent with this theory, indicating that (1) the general level of 

real activities management increased after adoption of IFRS, since the coefficient for 𝐼𝐹𝑅𝑆𝑡 is 

positive and significant in the 𝑅𝐴𝑀𝑡 equation; (2) the level of manipulation by accruals reduced 

after adoption of IFRS, since the coefficient for 𝐼𝐹𝑅𝑆𝑡 is negative and significant in the 𝐴𝑀𝐵𝑡  
equation. Taken in conjunction, these findings suggest that a process of substitution of management 

strategies took place after adoption of IFRS, specifically in the direction of replacing manipulation 

by accruals with real activities management. This result agrees with the findings of Cohen, Dey 

and Lyz (2008) and corroborates the supposition embodied in hypothesis H1b. 
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Table 2 - Descriptive statistics for Suspect Firmsa 

Panel A - Statistics  

Variable Mean Standard deviation 25th Percentile Median 75th Percentile Obs. 

𝐴𝐵𝑀𝑡  0.0023  0.0786 -0.0353  0.0019  0.0443  355 

𝑅𝐴𝑀𝑡  0.0059  0.1395 -0.0731  0.0100  0.0906  312 

𝑅𝐴𝑀𝐷𝐸𝑡
  0.0079  0.0461 -0.0133  0.0065  0.0318  435 

𝑅𝐴𝑀𝑃𝑅𝑂𝐷𝑡
  0.0027  0.0749 -0.0356  0.0028  0.0428  384 

𝑅𝐴𝑀𝐶𝐹𝑂𝑡
 -0.0030  0.0914 -0.0510 -0.0012  0.0430  341 

𝐻𝑒𝑟𝑓𝑖𝑛𝑑𝑎ℎ𝑙𝑡−1  0.1175  0.0953  0.0508  0.0721  0.1483  453 

𝑀𝑘𝑡𝑆ℎ𝑎𝑟𝑒𝑡−1  0.0897  0.0953  0.0313  0.0557  0.1083  425 

𝐼𝐹𝑅𝑆𝑡  0.1302  0.3369  0.0000  0.0000  0.0000  453 

 

Panel B –Pearson (Upper triangle) and Spearman (Lower triangle)b correlation coefficients: 

 𝐴𝐵𝑀𝑡 𝑅𝐴𝑀𝑡 𝑅𝐴𝑀𝐷𝐸𝑡
 𝑅𝐴𝑀𝑃𝑅𝑂𝐷𝑡

 𝑅𝐴𝑀𝐶𝐹𝑂𝑡
 𝐻𝑒𝑟𝑓𝑖𝑛𝑑𝑎ℎ𝑙𝑡−1 𝑀𝑘𝑡𝑆ℎ𝑎𝑟𝑒𝑡−1 𝐹𝑖𝑛𝐻𝑒𝑎𝑙𝑡ℎ𝑡−1 𝐸𝑥𝑐𝑃𝑟𝑜𝑑𝑡−1 𝑁𝑂𝐴𝑡−1 𝐼𝐹𝑅𝑆𝑡 𝐶𝑦𝑐𝑙𝑒𝑡−1 𝑅𝑂𝐴𝑡 𝑆𝑖𝑧𝑒𝑡 𝑀𝑡𝐵𝑡  𝐸𝑥𝐴𝑛𝑡𝑒𝑃𝑟𝑜𝑓𝑡  

𝐴𝐵𝑀𝑡  0.5685 0.0461 0.1832 0.7305 0.0268 0.0262 -0.0805 0.0603 -0.0012 -0.0245 -0.0441 -0.0119 0.0120 -0.0176 -0.6447 

𝑅𝐴𝑀 0.5598  0.2648 0.8315 0.7841 0.0155 0.0200 -0.1981 0.0852 0.0779 -0.0247 -0.0342 -0.1965 -0.0342 -0.1149 -0.9255 

𝑅𝐴𝑀𝐷𝐸𝑡
 0.0442 0.1822  0.1764 -0.2063 -0.0393 -0.0512 -0.0054 -0.1338 0.0862 0.1480 0.0564 0.1877 0.1536 0.1366 -0.0514 

𝑅𝐴𝑀𝑃𝑅𝑂𝐷𝑡
 0.1863 0.8272 0.1304  0.4231 -0.0749 -0.0475 -0.1888 0.1012 0.0264 -0.0181 -0.0062 -0.1754 -0.0659 -0.1377 -0.7034 

𝑅𝐴𝑀𝐶𝐹𝑂𝑡
 0.6932 0.7821 -0.1711 0.4508  0.1042 0.0948 -0.1586 0.1178 0.0605 -0.0960 -0.0765 -0.2601 -0.0750 -0.1366 -0.8680 

𝐻𝑒𝑟𝑓𝑖𝑛𝑑𝑎ℎ𝑙𝑡−1 -0.0065 0.0135 -0.0738 -0.0411 0.1058  0.7927 0.0397 0.2712 0.1365 -0.0074 -0.0790 0.0774 0.1002 0.0734 -0.0379 

𝑀𝑘𝑡𝑆ℎ𝑎𝑟𝑒𝑡−1 0.0238 -0.0310 -0.1160 -0.0438 0.0535 0.7352  0.1014 0.0115 -0.1456 0.0293 -0.1148 0.1157 -0.0305 -0.0323 -0.0124 

𝐹𝑖𝑛𝐻𝑒𝑎𝑙𝑡ℎ𝑡−1 0.0929 -0.1840 0.0037 -0.2327 -0.0752 0.0456 0.1689  -0.1301 -0.0062 -0.0720 -0.0446 0.2435 -0.1078 -0.0004 0.2319 

𝐸𝑥𝑐𝑃𝑟𝑜𝑑𝑡−1 0.0640 0.1373 -0.1527 0.0775 0.1476 -0.0043 -0.2284 -0.1629  0.3570 -0.1241 0.0146 -0.2334 0.0006 -0.2111 -0.1762 

𝑁𝑂𝐴𝑡−1 -0.0395 0.0767 0.0557 0.0319 0.0674 0.1204 -0.2084 -0.1991 0.3893  0.1153 0.0933 -0.0483 0.1550 -0.0088 -0.1067 

𝐼𝐹𝑅𝑆𝑡 -0.0664 -0.0389 0.1594 0.0155 -0.0997 0.0248 -0.0319 -0.0078 -0.1734 0.1153  0.1350 0.1827 0.2478 0.2333 0.0882 

𝐶𝑦𝑐𝑙𝑒𝑡−1 -0.0396 -0.0738 0.0538 -0.0275 -0.0792 -0.1359 -0.0934 -0.1639 -0.1629 0.0397 0.1157  0.0051 -0.0183 -0.0679 -0.0183 

𝑅𝑂𝐴𝑡 -0.0195 -0.3116 0.1779 -0.3066 -0.3081 0.0879 0.1620 0.4305 -0.3175 -0.1228 0.1590 0.0454  0.3785 0.3348 0.4315 

𝑆𝑖𝑧𝑒𝑡 -0.0366 -0.0510 0.1612 -0.0637 -0.0667 0.1381 -0.0429 -0.0705 0.0206 0.1583 0.2491 0.0033 0.3319  0.3410 0.1540 

𝑀𝑡𝐵𝑡 -0.0641 -0.1172 0.2512 -0.1250 -0.1633 0.1817 0.1320 0.1588 -0.3241 -0.0352 0.2779 0.0271 0.5251 0.4682  0.2308 

𝐸𝑥𝐴𝑛𝑡𝑒𝑃𝑟𝑜𝑓𝑡 -0.6156 -0.9226 -0.0321 -0.7059 -0.8387 -0.017 0.0672 0.2503 -0.1981 -0.1091 0.0933 0.0369 0.5174 0.1595 0.2958  

 

a Panel A lists the descriptive statistics used to measure earnings management (𝐴𝐵𝑀𝑡, 𝑅𝐴𝑀𝑡, 𝑅𝐴𝑀𝐷𝐸𝑡
, 𝑅𝐴𝑀𝑃𝑅𝑂𝐷𝑡

and 𝑅𝐴𝑀𝐶𝐹𝑂𝑡
), the costs of accruals-based management (𝑁𝑂𝐴 

𝐼𝐹𝑅𝑆𝑡 and 𝐶𝑦𝑐𝑙𝑒𝑡−1), the costs of real activities management (𝐻𝑒𝑟𝑓𝑖𝑛𝑑𝑎ℎ𝑙𝑡−1, 𝑀𝑘𝑡𝑆ℎ𝑎𝑟𝑒𝑡−1) and the control variables (𝑅𝑂𝐴𝑡, 𝑆𝑖𝑧𝑒𝑡  and 𝑀𝑡𝐵𝑡).  
b Coefficients in bold are statistically significant to 1%. 



Table 3 - Tradeoff of Manipulation by Accruals against Manipulation by Real Activitiesa 

Panel A - Manipulation by Discretionary Expenses 

 𝐑𝐀𝐌𝐃𝐄𝐭
 𝐀𝐁𝐌𝐭 

Intercept -0.2439***  0.2802*** 

Unexpected RAM   -0.2864*** 

Costs associated with manipulation by real activities 

     𝐻𝑒𝑟𝑓𝑖𝑛𝑑𝑎ℎ𝑙𝑡−1 -0.0937*** -0.0464 

     𝑀𝑘𝑡𝑆ℎ𝑎𝑟𝑒𝑡−1 -0.1038***     0.2012*** 

     𝐹𝑖𝑛𝐻𝑒𝑎𝑙𝑡ℎ𝑡−1              0.0002 0.0003 

     𝐸𝑥𝑐𝑃𝑟𝑜𝑑𝑡−1 -0.0074***    0.0071** 

Costs associated with management by Accruals 

     𝐹𝑙𝑒𝑥𝑡−1             -0.0022 -0.0127*** 

     𝐼𝐹𝑅𝑆𝑡  0.0094*** -0.0172*** 

     𝐶𝑦𝑐𝑙𝑒𝑡−1 0.0001***             -0.0001 

Control Variables  

     𝑅𝑂𝐴𝑡 0.0897***  0.2714*** 

     𝑆𝑖𝑧𝑒𝑡 0.0187*** -0.0195*** 

     𝑀𝑡𝐵𝑡  0.0019***              0.0004 

     𝐸𝑥𝐴𝑛𝑡𝑒𝑃𝑟𝑜𝑓𝑡             -0.0357*** -0.2272*** 

     ∆𝐺𝐷𝑃𝑡             -0.0001 0.0001** 

     Predicted RAM   0.7712** 

Adjusted R2. 0.1897 0.4811 

   

Panel B - Manipulation by Production 

 𝐑𝐀𝐌𝐏𝐑𝐎𝐃𝐭
 𝐀𝐁𝐌𝐭 

Intercept -0.0096 0.0900** 

Unexpected RAM   -0.6357*** 

Costs associated with manipulation by real activities 

     𝐻𝑒𝑟𝑓𝑖𝑛𝑑𝑎ℎ𝑙𝑡−1   0.0863** -0.0255 

     𝑀𝑘𝑡𝑆ℎ𝑎𝑟𝑒𝑡−1  -0.0892** 0.0266 

     𝐹𝑖𝑛𝐻𝑒𝑎𝑙𝑡ℎ𝑡−1              -0.0003 0.0002 

     𝐸𝑥𝑐𝑃𝑟𝑜𝑑𝑡−1  -0.0049** -0.0037 

Costs associated with management by Accruals 

     𝐹𝑙𝑒𝑥𝑡−1    0.0084*** -0.0056 

     𝐼𝐹𝑅𝑆𝑡                0.0061 -0.0035 

     𝐶𝑦𝑐𝑙𝑒𝑡−1              -0.0001** -0.0001 

Control Variables  

     𝑅𝑂𝐴𝑡 0.0130  0.3527*** 

     𝑆𝑖𝑧𝑒𝑡 0.0018             -0.0038 

     𝑀𝑡𝐵𝑡  -0.0001  0.0018*** 

     𝐸𝑥𝐴𝑛𝑡𝑒𝑃𝑟𝑜𝑓𝑡    -0.2169*** -0.4848*** 

     ∆𝐺𝐷𝑃𝑡 0.0001              0.0001** 

     Predicted RAM               -1.0614** 

Adjusted R2  0.4827              0.6308 

(Continued overleaf) 
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Panel C - Manipulation by Cash Flow 

 𝐑𝐀𝐌𝐂𝐅𝐎𝐭
 𝐀𝐌𝐁𝐭 

Intercept    0.1973***   0.2155*** 

Unexpected RAM     0.8615*** 

Costs associated with manipulation by real activities 

     𝐻𝑒𝑟𝑓𝑖𝑛𝑑𝑎ℎ𝑙𝑡−1 -0.0098   -0.1230*** 

     𝑀𝑘𝑡𝑆ℎ𝑎𝑟𝑒𝑡−1     0.1162***    0.1907*** 

     𝐹𝑖𝑛𝐻𝑒𝑎𝑙𝑡ℎ𝑡−1 0.0001  0.0005* 

     𝐸𝑥𝑐𝑃𝑟𝑜𝑑𝑡−1     0.0039*** 0.0036 

Costs associated with management by Accruals 

     𝐹𝑙𝑒𝑥𝑡−1 -0.0062***    -0.0180*** 

     𝐼𝐹𝑅𝑆𝑡  -0.0088*** -0.0152 

     𝐶𝑦𝑐𝑙𝑒𝑡−1 0.0001 0.0001 

Control Variables  

     𝑅𝑂𝐴𝑡  -0.0176* 0.3292*** 

     𝑆𝑖𝑧𝑒𝑡    -0.0127*** -0.0130*** 

     𝑀𝑡𝐵𝑡  -0.0002 0.0018*** 

     𝐸𝑥𝐴𝑛𝑡𝑒𝑃𝑟𝑜𝑓𝑡     -0.3849*** -0.4849*** 

     ∆𝐺𝐷𝑃𝑡   0.0001* 0.0001** 

     Predicted RAM   -0.5968*** 

Adjusted R2 0.8485              0.6189 

Panel D - Manipulation by Real Activities 

 𝐑𝐀𝐌𝐭 𝐀𝐁𝐌𝐭 

Intercept -0.0561 0.0914** 

Unexpected RAM   -0.5601*** 

Costs associated with manipulation by real activities 

     𝐻𝑒𝑟𝑓𝑖𝑛𝑑𝑎ℎ𝑙𝑡−1             -0.0171 -0.1158*** 

     𝑀𝑘𝑡𝑆ℎ𝑎𝑟𝑒𝑡−1 -0.0769***  0.1090*** 

     𝐹𝑖𝑛𝐻𝑒𝑎𝑙𝑡ℎ𝑡−1             -0.0001              0.0005* 

     𝐸𝑥𝑐𝑃𝑟𝑜𝑑𝑡−1 -0.0084***              0.0003 

Costs associated with management by Accruals 

     𝐹𝑙𝑒𝑥𝑡−1              -0.0001   -0.0145*** 

     𝐼𝐹𝑅𝑆𝑡   0.0067**  -0.0092** 

     𝐶𝑦𝑐𝑙𝑒𝑡−1              -0.0001               0.0001 

Control Variables  

     𝑅𝑂𝐴𝑡 0.0851*** 0.3494*** 

     𝑆𝑖𝑧𝑒𝑡 0.0079***             -0.0045 

     𝑀𝑡𝐵𝑡  0.0017***              0.0021** 

     𝐸𝑥𝐴𝑛𝑡𝑒𝑃𝑟𝑜𝑓𝑡 -0.6376***             -0.3453** 

     ∆𝐺𝐷𝑃𝑡              0.0001              0.0001* 

     Predicted RAM               -0.1424 

Adjusted R2              0.9223              0.5447 

*, **, *** Statistical significance to 10%, 5% and 1% respectively. 

Coefficients were estimated by regression for observations in the sample for the period 1989-2012, using panel data: 

𝑅𝐴𝑀𝑛𝑡 = 𝛼0 + ∑ 𝛽1,𝑘
𝑘

𝐶𝑜𝑠𝑡𝑠𝑂𝑓𝑅𝐴𝑀𝑘,𝑡 + ∑ 𝛽2,𝑙
𝑙

𝐶𝑜𝑠𝑡𝑠𝑂𝑓𝐴𝐵𝑀𝑙,𝑡  + ∑ 𝛽3,𝑚
𝑚

𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠𝑚,𝑡 + 𝑢𝑡 
(6) 



17 

 

𝐴𝐵𝑀𝑡 = 𝛼0 + ∑ 𝛾1,𝑘
𝑘

𝐶𝑜𝑠𝑡𝑠𝑂𝑓𝐴𝐵𝑀𝑘,𝑡 + ∑ 𝛾2,𝑙
𝑙

𝐶𝑜𝑠𝑡𝑠𝑂𝑓𝑅𝐴𝑀𝑙,𝑡 + 𝛾3𝑈𝑛𝑒𝑥𝑝𝑒𝑐𝑡𝑒𝑑𝑅𝐴𝑀𝑛𝑡 + ∑ 𝛾3,𝑚
𝑚

𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠𝑚,𝑡

+ 𝑣𝑡 

(7) 

where the dependent variable 𝑅𝐴𝑀𝑛𝑡 corresponds to one of the measure of real activities earnings management (𝑅𝐴𝑀𝑡, 𝑅𝐴𝑀𝐷𝐸𝑡
, 

𝑅𝐴𝑀𝑃𝑅𝑂𝐷𝑡
or 𝑅𝐴𝑀𝐶𝐹𝑂𝑡

), while the dependent variable 𝐴𝐵𝑀𝑡 represents accruals-based management. 𝑈𝑛𝑒𝑥𝑝𝑒𝑐𝑡𝑒𝑑 𝑅𝐴𝑀𝑛𝑡 and 

Predicted RAM represent the residuals and predicted values (fitted values) from equation (12) respectively. The table shows the 

trade-off between manipulation by Accruals and manipulation by Discretionary Expenses (Panel A), Production (Panel B), Cash 

flow (Panel C) and aggregated real activities (Panel D).  

  

5 CONCLUSIONS  

The basic hypothesis underlying this study was that the extent of manipulation using each 

management strategy is dependent on their relative costs. Analysis of this premise involved 

identification of restrictions to accruals-based management and real activities manipulation. 

Drawing on previous work by authors such as ZANG, 2006; COHEN, DEY and LYS, 2008; and 

JOOSTEN, 2012; the principal costs associated with manipulation by accruals and by real activities 

were included in the hypothesis tests. The following were the most relevant costs linked to real 

activities: level of competition in firm’s business sector, firm market share, firm financial health 

and level of investment in fixed assets. Accruals management is limited by accounting flexibility, 

length of operational cycle and adoption of the IFRS international accounting standards for 

reporting results. All of these restrictions were analyzed using a system of equations to model the 

expected sequence of management strategies. The system was estimated for each type of 

manipulation by real activities - 𝑅𝐴𝑀𝐷𝐸 , 𝑅𝐴𝑀𝑃𝑅𝑂𝐷 and 𝑅𝐴𝑀𝐶𝐹𝑂 - and also for an aggregated 

measure that incorporates all three types (RAM). The results support the hypothesis that application 

of the management strategies is dependent on their respective costs.  

Two additional hypotheses related to H1 were also tested. The first (H1a), states that 

management adjusts results using accruals after real activities management has been utilized and 

that the level of accruals-based management has a negative relationship with the unexpected 

portion of the results of manipulation by real activities. Initially, RAM was estimated according to 

its determinant costs. The sum effectively achieved by manipulation by real activities, and its 

unexpected portion (given by the regression residual) were then included in the equation for the 

determinant costs of accruals. The significant coefficients for RAM achieved and for unexpected 

RAM in the equation for the determinant costs of ABM made it possible to demonstrate that the 

sequence of manipulation events is RAM before ABM. The negative coefficient for unexpected 

RAM in the equation for the determinant costs of ABM shows that the level of discretionary 

accruals is higher (lower) the lower (higher) the unexpected portion of RAM. This evidence 

therefore upholds H1a. 

The second sub-hypotheses to H1 (H1b) postulates that adoption of IFRS triggered 

migration of the level of manipulation from accruals-based management to real activities 

management. As such, adoption of IFRS was included in the equations of the determinant costs of 

ABM as a restriction. Although these results are still incipient (since the IFRS were effectively 

implemented in 2010), these results support hypothesis H1b. More specifically, it was found that 

the overall level of real activities management increased after adoption of IFRS and the coefficient 

of the variable 𝐼𝐹𝑅𝑆𝑡 is both positive and significant in the equation for the determinant costs of 

𝑅𝐴𝑀𝑡. In turn, the level of manipulation by accruals fell after adoption of IFRS (shown by the 

negative and significant coefficient). 

The study described in this paper did not address an exhaustive list of all potential 

techniques for RAM, leaving out possibilities such as delaying or cancelling new investment 

projects and hedging in derivatives. Potential avenues for fruitful future research involve 
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controlling institutional differences, the legal regime adopted, corporate governance, the role of 

auditing, the influence of sophisticated investors and the relevance of accounting information. 

Future studies could advance the field by considering other forms of manipulation by real activities 

and additional determinant costs, thereby further increasing knowledge of the effects of these 

strategies for results management as used by firms on the Brazilian capital market. 
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