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ABSTRACT 
 
This paper analyzes the informative content of quarterly earnings, operating cash flows, and 
accruals to assess future performance. The empirical analysis is based on 270 Brazilian non-
financial firms listed on B3 from 2005 to 2018. Autoregressive models and variance 
decomposition were performed. Overall, results show that accounting earnings and accruals have 
incremental information content over operating cash flows in accessing future financial 
performance. Firstly, earnings have higher persistence parameters and capture a longer-term 
perspective showing that earnings, under the accrual regime, are more predictable than cash flows 
when using their past information. Secondly, the magnitude of accruals positively affects the 
persistence of earnings. Thirdly, as a component of earnings, operating cash flows are more 
persistent than the accruals component. Fourthly, high accrual levels are associated with lower 
future earnings. Finally, earnings have incremental informative power to explain future operating 
cash flows. This study contributes to the literature by providing evidence of the information 
content of quarterly performance measures with specific controls for accounting accruals 
processes, which is useful for financial performance forecasts in markets with low analyst coverage 
and restricted enforcement mechanisms. 
 
Keywords: earnings persistence; earnings forecast; operating cash flows; quarterly earnings; 
market efficiency 
 
JEL Code: M41; G150 
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INTRODUCTION 
 
One of the main issues and challenges for investors, analysts, and other market practitioners and 
participants is to forecast future financial outputs in a world in which firms’ future performance 
and their associated probabilities are not completely known and the markets are neither perfect 
nor complete (i.e., there is information asymmetry and barriers to fair and efficient markets) 
(Scott, 2015). These challenges are corroborated by empirical literature, documenting that 
professional analysts and investors have been failing in providing accurate estimations of future 
performance (Bradshaw, Drake, Myers, & Myers, 2012; Hou, Van Dijk, & Zhang, 2012; Lacina, 
Lee, & Xu, 2011; Olsen, 1996).  
 
While Fama and French (2000) suggest that security analysts should exploit and scrutinize the 
time series process of earnings during the forecast process, Chen (2013) shows that these analysts 
and investors fail to fully recognize the time series process of earnings and cash flows. In this 
regard, estimation of future earnings and cash flows are key aspects in financial analysis and firm 
valuation. Linking accruals included in accounting earnings measurements with future operating 
cash flow is important for assessing the relevance of accruals and earnings for firm valuation 
(Farshadfar & Monem, 2019). However, due to natural uncertainty about the future and the 
context specificity of financial outputs, the literature has struggled to develop universal forecast 
models to understand the behavior of financial indicators, especially with regard to earnings, 
operating cash flows, and accounting accruals (Ball, Gerakos, Linnainmaa, & Nikolaev, 2016). 
Hence, no outperforming model or pattern is consensually considered the best in all situations 
and environments (Dechow, Ge, & Schrand, 2010). 
 
In this regard, Livnat and Santicchia (2006) claim that careful financial statement users such as 
financial analysts, investors, and creditors should closely scrutinize a firm’s quarterly accruals for 
the possibility of future reversals. Specifically, accruals are the non-cash component of earnings, 
representing adjustments made to cash flows to generate a profit measure largely unaffected by 
the timing of receipts and payments of cash (Ball et al., 2016).  
 
Hence, by reflecting a wide variety of corporate decisions, accruals are assumed to be the key 
output of the financial reporting system, encompassing everything that drives a wedge between 
earnings and cash flow, including a firm’s sales, production, investment, accounting, and cash 
management choices (Lewellen & Resutek, 2019). If investors are fixated only on earnings and 
ignore information in cash flows from operation and accruals, stock prices may not accurately 
reflect the economic situation of the firm, leading to market anomalies, such as mispricing and 
accruals anomaly (Livnat & Santicchia, 2006). 
 
Different from the existing literature, this paper addresses this issue by analyzing quarterly data 
of earnings, cash flow from operations — reported in the statement of cash flows —, and accruals, 
and their assessment of future performance using a sample of 270 Brazilian non-financial firms 
listed on B3 (São Paulo Stock Exchange) from 2005 to 2018 (10,792 firms — quarterly 
observations). This sample includes non-financial firms that account for around 98% of the 
market capitalization and comprises all available cash flow statement information. 
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The analysis is conducted by controlling the estimations for accounting accruals methodologies 
and processes (i.e., controlling the effects of negative performance, extreme values, decreasing 
performance, volatility of accounting components, and IFRS adoption). The accruals processes 
have practical importance since they significantly affect future earnings and operating cash flow 
estimations, by increasing or reducing the accuracy of future performance forecasts by market 
agents. Overall, extreme accruals, reducing earnings, negative earnings, and more volatile 
financial performance reduce earnings and cash flows persistence parameters, making forecast 
even more challenging. In this regard, this paper also provides alternative assumptions for the 
time series process of earnings, operating cash flows, and accruals.  
 
The relevance of quarterly analysis relies on the fact that market agents tend to revise earnings 
forecasts after quarterly earnings announcements. Hence, to ignore the fact that comprehensive 
annual earnings and operating cash flows are anticipated mainly in quarterly reporting might be 
regarded as incomplete from an efficient market perspective. Considering that ¾ of annual 
earnings and operating cash flows are already known when annual measures are reported, careful 
consideration of quarterly earnings, operating cash flows, and accruals is likely to be extremely 
important for improving forecasts (Livnat & Santicchia, 2006).  
 
The informative content of earnings, cash flow, and accruals is not a closed subject, since studies 
show conflicting evidence and environment specificity for the role played by each measure. 
Bartov, Goldberg, and Kim (2001), for instance, demonstrate that the superiority of earnings over 
cash flows is not universal. Rather, it depends on the national reporting regime and attendant 
institutional factors. In this regard, to the best of our knowledge, no paper combines the analysis 
of quarterly earnings data, operating cash flow, and the role of quarterly accruals information in 
the forecast of future values of earnings and operating cash flows in the Brazilian market. 
Moreover, none of the previous papers controls persistence estimation for the effect of accounting 
accruals methodology. 
 
Overall, results in this paper show that accounting earnings and accruals contained in earnings 
have incremental information content on operating cash flows in accessing future financial 
performance measured by both earnings and cash flow from operations. Firstly, earnings have 
higher persistence parameters and capture a longer-term perspective of time series components 
than cash flows from operations, showing that earnings, under the accrual accounting regime, 
are more predictable than operating cash flows when using their past information. Secondly, the 
magnitude of accruals is associated positively with the persistence of earnings. Thirdly, as a 
component of earnings, operating cash flows are more persistent than the accruals component. 
Fourthly, high accruals levels are associated with lower future earnings. Finally, earnings have 
incremental informative power to explain future operating cash flows. The study contributes to 
the literature by providing evidence of the information content of quarterly performance 
measures (earnings, operating cash flows, and accruals) with regard to future performance and an 
incremental tool for forecasting future performance of firms by analyzing the Brazilian market. 
This is an emerging capital market with a low level of investor protection, low analyst coverage, 
and restricted enforcement mechanisms. Due to the recent legal requirement for reporting the 
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statement of cash flows (from 2005), the time series length can now provide valuable and robust 
analysis comparable to other developed economies.  
 
In line with Call, Hewitt, Shevlin, and Yohn (2016), this study also provides an incremental tool 
for forecasting future performance of firms (in terms of earnings and operating cash flows) by 
improved understanding of the time series dynamics of quarterly earnings and cash flows. This 
aspect has practical relevance since analysts’ forecasts have been providing disappointing accuracy 
and estimation biases (Olsen, 1996), have been less accurate than a naïve and simple time series 
process (Bradshaw et al., 2012; Gatsios, Lima, & Magnani, 2018; Lacina, Lee, & Xu, 2011; Hou 
et al., 2012), and have been failing in fully recognize the time series process of earnings and cash 
flows (Chen, 2013). In this regard, more persistent earnings and operating cash flows are better 
inputs to valuation models (Call, Hewitt, Shevlin, & Yohn, 2016) and the high or low persistence 
and predictability are related to the pattern of earnings, operating cash flows, and, in particular, 
accruals: financial performance with different accruals processes and anomalies have different 
predictability power. 
 
The remainder of this paper is organized as follows. Section 2 reviews the relevant literature, 
presents specificities of the Brazilian market, and formulates the hypotheses. Section 3 presents 
the empirical models and variables. Section 4 presents the sample and description of the variables. 
Section 5 introduces the empirical findings and discusses the results. Section 6 provides 
additional tests and assumptions for the empirical study. Finally, the last section offers concluding 
remarks and suggestions for future research. 
 
 
LITERATURE OF INTEREST AND HYPOTHESIS DEVELOPMENT 
 
Persistence of performance measures: earnings vs. operating cash flows 
 
The financial performance of a firm — measured on earnings (accruals) and operating cash flows 
basis — has permanent and transitory components (Easton & Zmijewski, 1989). The permanent 
portion of performance indicates that new information in current performance will affect 
expected future outputs while the transitory portion will not help explain expected future 
performance as its effects will not persist over time. Hence, persistence is related to the 
continuation of an effect if a series receives an external shock: shocks tend to persist for a long 
time in high persistent series, while they tend to return to their historical average trajectory in 
low persistent series (Baginski, Lorek, Willinger, & Branson, 1999; Baginski, Branson, Lorek, & 
Willinger, 2003). Knowing the level of persistence in the series (and comparing them, as done in 
this paper) provides important information to potential decision-making, especially if the two 
series — earnings and operating cash — compete as useful performance measures to enable future 
estimation and asset valuation (Francis, Glandon, & Olsen, 2013, Dechow & Ge, 2006). 
Financial theory says (and shows) that more persistent financial performances tend to be better 
inputs for business valuation models (Dechow et al., 2010).  
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Hence, the persistence of earnings and operating cash flows have been acknowledged as a valuable 
element for firms’ valuation perspectives (Ohlson, 1995; Call et al., 2016), since firms with more 
persistent earnings and/or cash flows have a more sustainable stream that will make it a more 
useful input into equity valuations models (Dechow et al., 2010). In this regard, Call et al. (2016) 
document that the usefulness of persistence parameter for valuation purposes is valid for both 
metrics, earnings and operating cash flows; moreover, the authors show that the differential 
persistence of accruals and operating cash flows is incrementally useful for forecasting. 
 
Under the accruals regime (accounting earnings performance measure), the variations in cash — 
inflow and outflows — can be allocated or deferred along the economic life of assets and 
obligations; as a consequence, accruals are expected to smooth the volatility elements of cash in 
financial states, thus making earnings more persistent compared to cash. In the long run, as this 
paper acknowledges, the two series tend to be equalized; however, the comparison between them, 
in short and medium periods, may provide useful evidence that accounting information, based 
on the accruals regime, increases the predictive ability, as claimed by the current conceptual 
framework of IFRS, as part of the relevance of accounting information. 
 
In this regard, Larson, Sloan, and Zha Giedt (2018) provide three main roles for accounting 
accruals: First, to capture investments related to growth in the scale of business operations. 
Second, to alleviate timing differences between economic events and their associated cash flows 
effects. Third, to reflect the asymmetric timely recognition of losses. Additionally, Dechow and 
Ge (2006) claim that the revenue recognition rules and the matching principle improve earnings 
as a measure of performance relative to cash flows. Thus, by assuming that the accruals regime 
provides better assessment of future financial performance output, it is possible to expect earnings 
to be more persistent than operating cash flow, which leads to the first hypothesis of this paper: 
 

H1: Quarterly earnings are more persistent than quarterly operating cash flows. 
 
The literature in finance and accounting has strongly analyzed the determinants of earnings 
persistence, such as earnings components (cash and accruals), fundamental performance, growth, 
volatility, and risk (Dechow et al., 2010; Hui, Nelson, & Yeung, 2016). Although most of the 
literature is focused on earnings persistence, Francis, Glandon, and Olsen (2013) compare the 
persistence (predictive ability) of different measurements and compositions of operating cash 
flows and find that the way operating cash flow is defined affects its persistence, showing that the 
discretionary (or regulatory) components of operating cash flow can affect future cash flow 
estimates.  
 
In this regard, Dechow and Ge (2006) show that persistence of earnings and cash flow are 
determined by the level (magnitude) of accruals, since accruals improve the persistence of 
earnings relative to cash flows in high accrual firms, but reduce earnings persistence in low accrual 
firms. According to this empirical finding, the magnitude of accruals is expected to affect the 
persistence of earnings and operating cash flows, which leads to the second hypothesis of this 
paper: 
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H2: The magnitude of accruals significantly affects the persistence of earnings and operating 
cash flows. 

 
The concurrent proxies for firm performance, based on earnings and operating cash flows, have 
also been analyzed in terms of market expectations. Livnat and Santicchia (2006) documented 
that operating cash flow has superior information content than accruals in the short term (up to 
three fiscal quarters) for market prices, while accruals are more associated with market prices after 
four quarters. Similarly, Dechow and Ge (2006) document that special items in earnings are 
associated to higher future stock returns, especially for high accrual firms.  
 
Accruals and operating cash flows as components of earnings and future earnings 
assessment 
 
A second field of empirical research analyzes the role of operating cash flows and accruals as 
components of core earnings. “Accruals are a key output of the financial reporting system, 
encompassing everything that drives a wedge between earnings and cash flow” (Lewellen & 
Resutek, 2019). In this view, accruals and operating cash flows are features that affect future 
earnings and each component has different persistence and affects future earnings estimation.  
 
The seminal study of Sloan (1996) documented that operating cash flow is more closely associated 
with future earnings than accruals since accruals reverse faster than earnings in subsequent 
periods. In other words, the accrual components of earnings are less persistent than operating 
cash flows. Hence, market agents that focus on accounting earnings rather than operating cash 
flows tend to overestimate the persistence of accruals and underestimate the persistence of net 
operating cash flows.  
 
Hui, Nelson, and Yeung (2016), among others, also document that cash flow is the most 
persistent component of earnings while firm-specific accruals are the least persistent. Similarly, 
Livnat and Santicchia (2006) document that the accounting system that includes accruals in 
current earnings is less persistent into future earnings, regardless of whether accruals are managed 
to produce a desired level of current income or are just due to genuine but erroneous managerial 
expectations about the future. 
 
According to Lewellen and Resutek (2019), there are three possible explanations to low 
persistence of accruals. First, subjectivity and distortions in financial statements lead to transitory 
measurement error in accruals and earnings. The second explanation suggests that accruals are 
closely linked to investment activities leading to decreasing returns to scale and/or increasing 
costs associated with investment. The third explanation is based on the way firms’ profits and 
working capital respond to demand and supply shocks in product markets.  
 
As a practical consequence of the higher persistence of cash compared to accruals, the economic 
fundamentals that drive firms’ performance and accounting metrics are jointly informative about 
firms’ future earnings. This leads to the third hypothesis of this paper: 
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H3: As a component of earnings, operating cash flows are more persistent than the accruals 
component. 

 
The empirical literature has also documented that firms reporting higher accruals tend to present 
lower subsequent earnings (Dechow et al., 2010; Larson et al., 2018). According to Lewellen and 
Resutek (2019), high accruals predict high subsequent sales growth but a “long-lasting drop in 
both profits and profitability” (Lewellen & Resutek, 2019, p. 336). Additionally, accruals are 
associated with an increase in future market competition and this evidence suggests that accruals 
are correlated with abnormally high profitability attracting new entrants to the industry.  
 
Provided that higher accruals tend to present lower subsequent earnings, the fourth hypothesis 
of the paper is that: 
 

H4: High accruals levels are associated with lower future (subsequent) earnings. 
 
Accruals and future operating cash flows predictions 
 
A third field in the literature and empirical research seeks to analyze the role of accruals 
informativeness to explain future operating cash flows and, consequently, firm value by means of 
market prices and market returns. In this regard, Nichols and Wahlen (2004) theoretically 
explore how current period earnings (and accruals) provide information to predict future 
earnings, to develop expectations about future dividends, and to determine share value. 
 
Recent evidence in Farshadfar and Monem (2019) documents that accruals are important for 
explaining future operating cash flows and that accrual components in earnings play different 
roles in explaining future operating cash flow. Similarly, Barth, Clinch, and Israeli (2016) 
characterize the information about future cash flows reflected in accruals and show that investors 
can, from accruals, gather information about the next period’s economic factors and the 
transitory part of one component of the next period’s cash flow. Additionally, Barth et al. (2016) 
show how that information is used in valuation and cash flow and earnings forecasting. 
 
Barth, Cram, and Nelson (2001) analyze the role of accruals in predicting future operating cash 
flows and show that accruals accounting data significantly enhance the predictive ability for future 
cash flow. The operating cash flow and accrual components of current earnings have high 
predictive ability for future cash flows. In a cross-country analysis, Bartov et al. (2001) show that 
the relevance of earnings and cash flows to valuation purposes is context-specific, since Anglo-
Saxon countries have accounting earnings as the greater explanatory variable for stock returns 
when compared to cash flow metrics. Conversely, non-Anglo-Saxon countries use cash flows as 
the ‘king’ for equity valuation.  
 
Considering the expectation that current period earnings (and accruals) provide information to 
predict future operating cash flows, the fifth hypothesis of this study claims that: 
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H5: Earnings (and accruals components) have incremental information to explain future 
operating cash flows. 

 
In terms of market recognition of future outcomes, Ball, Gerakos, Linnainmaa, and Nikolaev 
(2016) show that expected market returns increase in profitability and decrease in accruals by 
showing that cash-based operating profitability (a measure that excludes accruals) outperforms 
measures of profitability that include accruals.  
 
The relevance of quarterly data analysis and emerging market literature 
 
A common characteristic of the literature mentioned in the previous sections is that it 
concentrates mainly on annual earnings information and developed markets and much less is 
known about quarterly earnings/cash flows patterns in emerging economies.  
 
Regarding quarterly financial data, Kothari (2001) provides reasons supporting empirical analysis 
of quarterly data. Firstly, quarterly data are seasonal in many industries because of the seasonal 
nature of their main business activity. Secondly, quarterly accounting data are timelier, so the use 
of quarterly earnings or cash forecast as a proxy for the market’s expectation is likely to be more 
accurate than using annual financial assessments. Thirdly, GAAP requires that the quarterly 
reporting period be viewed as an integral part of the annual reporting period. Finally, less 
stringent data availability requirements are necessary using quarterly rather than annual earnings 
to achieve the same degree of precision of the forecasts.  
 
While a number of studies analyze the time series properties of quarterly earnings (Baginski et 
al., 2003; Brown & Rozeff, 1979; Chen, 2013; Easton & Zmijewski, 1989; Foster, 1977; 
Kormendi & Lipe, 1987; Pimentel & Aguiar, 2012), only a few studies compare the informative 
ability of earnings, operating cash flows, and the role of quarterly accruals. Amongst them, Lorek 
and Willinger (1996) analyze the time series properties and predictive ability of cash flow data 
using quarter-by-quarter (seasonal) and quarter-on-quarter (adjacent) reports of earnings and 
operating cash flow information and show that cash flow prediction is enhanced by consideration 
of earnings and accrual accounting data. Livnat and Espinosa (2008), using quarterly and rolling 
four-quarter data, show that quarterly net operating cash flow is a stronger signal of the next 
quarter’s market equity returns than accruals are.  
 
As far as emerging economies are concerned, a much smaller amount of research is available. In 
relation to earnings persistence, Coelho, Aguiar, and Lopes (2011) show that different industries 
affect abnormal earnings persistence differently and that abnormal earnings persistence has no 
informational content. Kolozsvari and Macedo (2016) analyze the influence of income smoothing 
on annual earnings persistence and show that increased transience in the time series decreased 
earnings persistence resulting in a loss in earnings informativeness to market agents. Pimentel 
and Aguiar (2016) analyze the implications of earnings persistence for financial analysis and 
compensation contracts and document that more persistent earnings are a better input to 
valuation models and are likely to serve as a proxy for long-term market and managerial 
orientation. 
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In relation to earnings and cash flow predictions, Malacrida, Lima, Fávero, and Lima (2010) 
compare the capacity of earnings, operating cash flows, and accruals to predict future operating 
cash flows and show that earnings decomposed into various accrual components have greater 
capacity to predict future operating cash flows. Additionally, Leal, Girao, Lucena, and Martins 
(2017) analyze the impact of extreme earnings and cash flows on the persistence, value relevance, 
and accruals quality of Brazilian listed firms and document that the presence of extreme 
components of annual earnings and cash flows values negatively influence market information 
quality and future performance prediction.  
 
Contrary to the bulk of international evidence, Takamatsu and Fávero (2013) and Cupertino, 
Martinez, and Costa (2012) document that the market agents correctly price the accrual 
component of earnings and that there is no accrual anomaly in the Brazilian market. Other 
studies analyze the relevance of annual earnings and cash flow to market agents. For instance, 
Pimentel and Lima (2015) and Pimentel (2015) show that the way market agents recognize 
earnings persistence depends on the time series assumption adopted in the research design and 
this relationship is also affected by extreme (non-linear) effect of earnings and risk. 
 
To the best of our knowledge, no paper combines the analysis of seasonal quarterly earnings data, 
operating cash flow, and the role of quarterly accruals information in the prediction of future 
values of earnings and operating cash flows. Moreover, none of the previous papers controlled 
for the effects of accounting accruals methodology effects, namely: the differential impact of 
negative values, the decreasing effect in earnings and cash flows, and extreme values of earnings, 
cash, and accruals. 
 
The relevance of the current analysis relies on the fact that, due to the previously mentioned 
characteristics of the emerging markets (low analyst coverage, higher uncertainty, lower levels of 
enforcement and investor protection, etc.), the deep understanding of the time series process of 
earnings, operating cash flows, and accruals is a key aspect in future financial performance 
forecast and has high practical implications: in markets claimed to be more developed, Olsen 
(1996) shows that “experts’ earnings predictions exhibit positive bias and disappointing accuracy” 
(Olsen, 1996, p. 37), due to incomplete knowledge, incompetence, and/or misrepresentation, 
and they are moved by the human desire for consensus. Additionally, the literature shows that 
when performed well, “simple random walk forecasts are more accurate than analysts’ forecasts 
over longer horizons” (Bradshaw et al., 2012, p. 944); “naïve model forecasts contain a large 
amount of incremental information over analysts’ forecast” (Lacina, Lee, & Xu, 2011, p. 77); and 
mechanical estimates are more reliable than analysts’ forecast because “earnings forecast 
generated by the cross-sectional model are superior to analysts’ forecasts in terms of coverage, 
forecast bias, and earnings response coefficient” (Hou et al., 2012, p. 504). Chen (2013) justifies 
these empirical findings by the fact that analysts and investors fail in fully recognize the time series 
process of earnings and cash flows. 
 
Similarly, Gatsios, Lima, and Magnani (2018) evaluated the analysts’ forecasts and the random 
walk models, both simple and with growth, in the short and long term, for Brazilian publicly 
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traded companies during the period from 2010 to 2015, and the evidence suggests forecasting 
superiority of the random walk models when compared to the market analysts’ forecasts. 
 
 
RESEARCH DESIGN AND VARIABLES DEFINITIONS 
 
Earnings and operating cash flow persistence 
 
This paper follows the literature to measure and define operating accruals by using data directly 
from the statement of cash flows, which mitigates the error in accrual estimation (Dechow et al., 
2010; Dechow & Ge, 2006; Hribar & Collins, 2002; Larson et al., 2018). Thus, accruals (accr) 
are the difference between quarterly earnings (earn) and quarterly cash flows from operations (cfo) 
reported on statement of cash flows:  
 

𝑎𝑐𝑐𝑟 = 𝑒𝑎𝑟𝑛 − 𝑐𝑓𝑜 

 

Similar to Francis et al. (2013) and Dechow and Ge (2006), this paper also extends the well 
documented time series assumptions in earnings persistence literature to operating cash flows 
and accruals. Specifically, the persistence level is a dynamic property of any time series that gives 
us a general understanding of the series in question. Thus, persistence is related to the 
continuation of an effect if a series receives an external shock: shocks tend to persist for a long 
time in high persistent series, while shocks tend to return to their historical average trajectory in 
low persistent series. Knowing the level of persistence in the series (and comparing them, as done 
by this paper) provides important information to potential decision-making, especially if the two 
series — earnings and operating cash — compete as useful performance measures to enable future 
estimation and asset valuation.  
 
The basic model for earnings and cash flow persistence estimation is based on the well-accepted 
first-order autocorrelation model of quarterly time series of seasonally differenced earnings (SDE) 
approach (Baginski et al., 2003; Brown & Rozeff, 1979; Chen, 2013; Easton & Zmijewski, 1989; 
Foster, 1977; Kormendi & Lipe, 1987; Lorek & Willinger, 1996). Thus, the persistence 
parameter analysis is described as follows: 
 

(𝑒𝑎𝑟𝑛𝑖𝑡 − 𝑒𝑎𝑟𝑛𝑖𝑡−4) = 𝛼0 + 𝛼1(𝑒𝑎𝑟𝑛𝑖𝑡−1 − 𝑒𝑎𝑟𝑛𝑖𝑡−5) + 𝜀𝑡𝑖 

(𝑐𝑓𝑜𝑖𝑡 − 𝑐𝑓𝑜𝑖𝑡−4) = 𝛼0
∗ + 𝛼1

∗(𝑐𝑓𝑜𝑖𝑡−1 − 𝑐𝑓𝑜𝑖𝑡−5) + 𝜀𝑡𝑖 

 

where seasonally differenced earnings and operating cash flows were scaled by total assets at the 
beginning of the period and the subscripts i and t indicate firm i in a specific quarter t. The 
intercepts, 𝛼0 and 𝛼0

∗, and the persistence parameters measures, 𝛼1 and 𝛼1
∗, are the slopes of 

sample-aggregate coefficients in Equations 1a and 1b. For the sake of brevity in notation, the 
differenced earnings (𝑒𝑎𝑟𝑛𝑖𝑡 − 𝑒𝑎𝑟𝑛𝑖𝑡−4) and operating cash flows (𝑐𝑓𝑜𝑖𝑡 − 𝑐𝑓𝑜𝑖𝑡−4) scaled 
by assets are here denoted as SDE and SDC, respectively. At the end of the paper, an additional 

(Eq. 1a) 

(Eq. 1b) 
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test with an alternative time series assumption is also provided, specifically the non-integrated 
first-order autocorrelation in adjacent and seasonal quarterly parameters. 
 
In order to account for the earning and operating cash flow streams and accounting methodology, 
an extended model was used by including the following control variables. Firstly, extreme 
earnings (dbigearn) or operating cash flow (dbigcfo) changes assuming 1 when the change in quarter-
on-quarter earnings (and operating cash flow) falls into the top or into the bottom 10 percent of 
the distribution in t-1 and 0 otherwise. Secondly, a decreasing dummy, decrearn and decrcfo, 
assuming 1 when earnings and operating cash flow decrease in relation to t-1, respectively, and 0 
otherwise. Thirdly, a negative earnings (loss) dummy, dnegearn and dnegcfo, for negative earnings 
and negative operating cash flow, respectively, assuming 1 when earnings in t-1 is negative and 0 
otherwise. Fourthly, earnings and operating cash flow volatilities by considering VEARank and 
VCFRank the rank positions of earnings and operating cash flow volatility, respectively, associated 
with a sample observation in quarter t; N denotes the number of observations in that quarter; 
volearn and volcfo are given by volearn = (VEARankit – 1)/(N – 1) and volcfo = (VCFRankit – 1)/(N – 
1), respectively. Finally, considering that earnings persistence is potentially affected by the 
accounting model, this paper includes a control for IFRS adoption by including a dummy variable 
assuming 1 for periods after full IFRS adoption from the first quarter of 2010 to the most recent 
observation and 0 for period prior IFRS adoption (before the first quarter of 2010). The extended 
model is described as: 

 
𝑆𝐷𝐸𝑖𝑡 = 𝛼0 + 𝛼1𝑆𝐷𝐸𝑖𝑡−1 + 𝛼2𝑆𝐷𝐸𝑖𝑡−1 ∗ 𝑑𝑏𝑖𝑔𝑒𝑎𝑟𝑛𝑖𝑡−1 + 𝛼3𝑆𝐷𝐸𝑖𝑡−1 ∗
𝑑𝑒𝑐𝑟𝑒𝑎𝑟𝑛𝑖𝑡−1 + 𝛼4𝑆𝐷𝐸 ∗ 𝑑𝑛𝑒𝑔𝑒𝑎𝑟𝑛𝑖𝑡−1 + 𝛼5𝑆𝐷𝐸𝑖𝑡−1 ∗ 𝑣𝑜𝑙𝑒𝑎𝑟𝑛𝑖𝑡−1 +

𝛼6𝑆𝐷𝐸𝑖𝑡 ∗ 𝑖𝑓𝑟𝑠𝑡 + 𝜀𝑡𝑖 

𝑆𝐷𝐶𝑖𝑡 = 𝛼0
∗ + 𝛼1

∗𝑆𝐷𝐶𝑖𝑡−1 + 𝛼2
∗𝑆𝐷𝐶𝑖𝑡−1 ∗ 𝑑𝑏𝑖𝑔𝑐𝑓𝑜𝑖𝑡−1 + 𝛼3

∗𝑆𝐷𝐶𝑖𝑡−1 ∗
𝑑𝑒𝑐𝑟𝑐𝑓𝑜𝑖𝑡−1 + 𝛼4

∗𝑆𝐷𝐶𝑖𝑡−1 ∗ 𝑑𝑛𝑒𝑔𝑐𝑓𝑜𝑖𝑡−1 + 𝛼5
∗𝑆𝐷𝐶𝑖𝑡−1 ∗ 𝑣𝑜𝑙𝑒𝑐𝑓𝑜𝑖𝑡−1 +

𝛼6
∗𝑆𝐷𝐶𝑖𝑡 ∗ 𝑖𝑓𝑟𝑠𝑡 + 𝜀𝑡𝑖 

 
Coefficients 𝛼2, 𝛼3, 𝛼4, and 𝛼5 are expected to vary negatively to persistence (i.e., negative 
coefficients are expected), suggesting that the large changes in earnings/cash flow, decrease in 
earnings/cash flow, and negative earnings/cash flows are assumed to reduce the persistence 
parameter. In this regard, Table 1 summarizes the economic interpretation of each control 
variable. Overall, accruals process related to (1) extreme, (2) reducing, (3) negative, and (4) volatile 
financial performance reduces earnings and cash flows persistence parameters, making forecast 
more challenging.  
 
In order to test the second hypothesis of this paper, additional estimations are performed using 
Equations 2a and 2b according to the magnitude of operating accruals by splitting the sample in 
the top 25% higher and the 25% lower accruals (top and bottom quartiles). The portfolio 
approach is widely performed in the finance and accounting literature (see, for instance: Dechow 
& Ge, 2006; Larson et al., 2018), usually by splitting the sample into deciles. However, due to 
the low number of available observations in the Brazilian market, the sample was split into 
quartiles, each quartile providing observation of more than 2,200 firm-quarterly observations, a 
number in line with international literature in the field.  

(Eq. 2a) 

(Eq. 2b) 
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Following previous literature, the autoregressive parameters are estimated under the OLS 
framework and assume linearity of estimated coefficients under time series assumptions with 
correction for heteroscedasticity.  

 
Table 1  

 
Economic interpretation of control variables 
 

Variable Symbol 
Expected 

signal 
Author Economic interpretation 

Extreme 
earnings and 
operating cash 
flows 

dbigearn - 
Easton and 
Zmijewski (1989); 
Leal et al. (2017) 

Extreme values of earnings and operating cash flows are 
typically transitory and non-recurrent elements in their nature. 
These elements are not assumed to persist throughout the 
period (for instance, a big loss or gain due to an unexpected 
event or specific condition). Thus, the presence of extreme 
values should be negative related to the persistence of financial 
performance. 

dbigcfo - 

Decrease 
earnings and 
operating cash 
flows 

decrearn - 

Chen (2013) 

Managers should pursue wealth maximization of stakeholders. 
Consequently, firms should run their activities expecting 
maximization of their economic outputs. Decrease in earnings or 
operating cash flows in a given period should make managers 
take actions to revert it to increasing figures in the shortest 
period possible. Thus, the presence of decrease earnings of 
operating cash flows should be negatively related to the 
persistence of financial performance. 

decrcfo - 

Negative 
earnings and 
operating cash 
flows 

dnegearn - 

Chen (2013) 

Similar to decrease in earnings, losses are not associated with 
the wealth maximization view, especially in persistent losses. 
Hence, the presence of loss or negative operating cash flows in 
a given period should make managers take actions to revert it to 
positive figures in the shortest period possible. Thus, the 
presence of negative earnings should be negatively related to 
the persistence of financial performance. 
Note that a period of decreasing in earnings does not 
necessarily mean negative earnings and a period of negative 
earnings does not mean a period of decreasing in earnings. One 
is related to earnings ‘movement,’ the other with earnings 
‘realization.’ 

dnegcfo - 

Volatility of 
earnings and 
operating cash 
flows 

voleran - Clubb and Wu 
(2014); Frankel 
and Litov (2009) 

More volatile earnings or operating cash flows mean that the 
presence of transitory components is common in the time series 
process. The firms operating in more stable activities (such as 
utilities) are less exposed to variation due to other variables such 
as commodities or other macroeconomic conditions. Thus, more 
volatile earnings should be negatively related to the persistence 
of financial performance. 

volcfo - 

IFRS IFRS +/- 

Barth, Landsman, 
and Lang (2008); 
Byard, Li, and Yu 
(2011) 

The literature offers two expectations to this variable. On the one 
hand, the IFRS adoption might have increased the quality of 
accounting information and relevance, and, thus, a positive 
effect is expected, once we assume that more persistence is 
related to better accounting information (Dechow et al., 2010). 
On the other hand, authors argue that the IFRS can incorporate 
more volatility in the financial statements due to inclusion of fair 
value measures in the asset-liability view (Kusano, 2012). 
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Accruals and operating cash flows as components of earnings 
 
Following Lewellen and Resutek (2019), the next step of this paper is to analyze the role of 
accruals and operating cash flows as determinants of earnings persistence by adapting their 
annual model to the first-order seasonally differenced quarterly earnings model as: 
 

𝑆𝐷𝐸𝑖𝑡+1 = 𝛾0 + 𝛾1𝑆𝐷𝐶𝑖𝑡 + 𝛾2𝑆𝐷𝐴𝑖𝑡 + 𝜀𝑡𝑖 

 

where SDE, SDC, and SDA are quarterly time series of seasonally differenced earnings, operating 
cash flows, and accruals, respectively. Differenced earnings, operating cash flows, and accruals are 
deflated by assets at the beginning of the period. As described before, subscripts i and t refer to 
firms and quarters in the sample. Accruals are the total operating accruals calculated as the 
difference between earnings and operating cash flows from the statement of cash flows (𝑎𝑐𝑐𝑟 =
𝑒𝑎𝑟𝑛 − 𝑐𝑓𝑜). In this context, persistence refers to the slopes in Equation 3 and the low 
persistence of accruals refers to the empirical observation that 𝛾2 < 𝛾1. That is, accruals and cash 
flows are positively related to future earnings but the predictive slope on accruals is lower 
(Lewellen & Resutek, 2019).  
 
Alternatively, complementary regression can be estimated by using seasoned differenced earnings 
rather than operating cash flow: 
 

𝑆𝐷𝐸𝑖𝑡+1 = 𝛾0
∗ + 𝛾1

∗𝑆𝐷𝐸𝑖𝑡 + 𝛾2
∗𝑆𝐷𝐴𝑖𝑡 + 𝜀𝑡𝑖 

 

According to Lewellen and Resutek (2019), the difference between Equations 3 and 4 is that the 
slope on accruals in Equation 4 equals the differential persistence of accruals and cash flow. 
Consequently, the low persistence of accruals implies that 𝛾2

∗ < 0, i.e., accruals are negatively 
related to future earnings controlling for current earnings (Lewellen & Resutek, 2019). Note that 
earnings are composed by operating cash flows and accruals, but the correlation between earnings 
and operating cash is higher than the correlation between earnings and accruals. This is motivated 
because most of the variation in earnings is driven by cash dynamics. According to Larson, Sloan, 
and Zha Giedt (2018), this evidence is consistent with the economic roles of accruals in capturing 
investments related to growth in the scale of business operation, in alleviating timing differences 
between economic events and their associated cash flows, and in reflecting the asymmetric timely 
recognition of losses. 
 
Accruals and future operating cash flows predictions 
 
Consistent with recent evidence in Farshadfar and Monem (2019) and Barth et al. (2016), this 
paper tests whether the ability of total operating accruals, and thus of earnings, improves the 
explanation of future cash flow from operations as reported in the statement of cash flows. Since 
previous results in this paper suggested low persistence of seasonal differences operating cash 
flows, the quarterly data model suggested by Lorek and Willinger (2009) was used; by assuming 
that operating cash flow can also be described as exhibiting quarter-to-quarter (adjacent) and/or 
quarter-by-quarter (seasonal) relationships, the following regression is estimated:  

(Eq. 3) 

 

(Eq. 4) 
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𝑐𝑓𝑜𝑖𝑡+𝜏 = 𝛿0 + 𝛿1𝑐𝑓𝑜𝑖𝑡 + 𝛿2𝑐𝑓𝑜𝑖𝑡−3 + 𝛿3𝑎𝑐𝑐𝑟𝑖𝑡 + 𝛿4𝑎𝑐𝑐𝑟𝑖𝑡−3 + 𝜀𝑡𝑖 

 

where cfo and accr are quarterly operating cash flows and accruals deflated by assets, respectively. 
Subscripts i and t refer to firms and quarters in the sample and τ is the number of quarters ahead 
varying from one to four quarters. Significant coefficients of accruals (𝛿3  and 𝛿4 ) suggest that 
accruals have incremental information content over operating cash flows alone (Farshadfar & 
Monem, 2019). 
 
Additional analyses are also conducted in order to decompose diagonal regression-based 
inequality variance under the Fields’ (2003) approach with explanation for future earnings and 
cash flow, one and four quarters ahead. The base empirical model for variance decomposition is 
described as: 
 

𝑐𝑓𝑜𝑖𝑡+1 = 𝛼0 + 𝛼1𝑒𝑎𝑟𝑛𝑖𝑡 + 𝛼2𝑐𝑓𝑜𝑖𝑡 + 𝜀𝑡𝑖 

 

The one (t+1) and four quarters ahead dependent variable was also used (t+4), in the seasonal 
approach. Equation 6 was estimated for the entire sample and broken into samples with the 25% 
higher and the 25% lower accruals separately. 
 
 
SAMPLE AND VARIABLE DESCRIPTIVE 
 
Sample selection began with all 364 Brazilian companies listed on B3 (São Paulo Stock Exchange) 
from 2005 to 2018 with data available at the Economatica database. In the initial sample, 34 
banks, 43 firms not publicly traded in the stock exchange (i.e., firms without stock liquidity — at 
least one share trading activity each year of analysis; these firms are mostly represented by 
companies with shares negotiated in an over-the-counter market or are in liquidation) and 16 
firms, which did not have a minimum of twelve continuous series of quarterly earnings and 
operating cash flow, were excluded from the analysis. The lack of information is due to firms with 
recent IPOs or that traded for only a short period and were acquired or liquidated. This yielded 
a total of 270 non-financial firms. The total period (from the first quarter of 2005 to the third 
quarter of 2018) is defined by the availability of quarterly information of operating cash flow on 
the cash flow statement. This set provides 10,792 firm-quarter observations of earnings (earn), 
operating cash flow (cfo), and total accruals (accr) and 8,466 continuous firm-year observations 
after seasonally differencing, with different time series lengths among the firms.  
 
Panel A of Table 2 shows the descriptive statistic of the three main variables and Panel B shows 
the Pearson (lower diagonal) and Spearman rank-order (upper diagonal) coefficients among them. 
Overall, quarterly cash flows from operations are, on average, higher than earnings evidencing an 
average negative impact of accruals (i.e., operating cash flows are, on average, reduced by accruals 
in order to conciliate with earnings); moreover, quarterly operating cash flows are slightly more 
volatile than earnings (high standard deviation). 
 

(Eq. 6) 

(Eq. 5) 
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Naturally, correlation analysis in Panel B of Table 2 shows that earnings are positively and 
significantly related to their determinants (operating cash flow and accruals), while operating cash 
flow moves inversely with accruals: when cash flows are large, accruals tend to be small and vice-
versa. 
 
Table 2 

 
Descriptive statistics and correlations 
 

Panel A — Description of the variables 

Variable Obs. Mean Std. dev. Min. 5% 50% 95% Max. 

Earnings (earn) 10,792 -0.006 0.233 -7.200 -0.070 0.007 0.047 12.421 

Oper. cash flow (cfo) 10,792 0.007 0.252 -12.048 -0.053 0.015 0.072 12.476 

Accruals (accr) 10,792 -0.014 0.220 -6.818 -0.096 -0.009 0.061 11.608 
 

Panel B — Pearson and Spearman correlations 

 Earnings (earn) Oper. cash flow (cfo) Accruals (accr) 

Earnings (earn)  0.348*** 0.373*** 

Oper. cash flow (cfo) 0.592***  -0.625*** 

Accruals (accr) 0.382*** -0.518***  
 

Panel C — Distributional characteristics of firm-specific persistence parameter (α1) 

 
Earnings (earn) Oper. cash flow (cfo) Accruals (accr) 

Mean 0,175 0,025 0,031 

Std. deviation 0,241 0,258 0,238 

5th percentile -0,191 -0,425 -0,363 

25th percentile 0,022 -0,137 -0,116 

50th percentile 0,136 0,028 0,036 

75th percentile 0,349 0,182 0,172 

95th percentile 0,585 0,438 0,437 

Note. Panel A shows the descriptive statistics of quarterly earnings, operating cash flow, and accruals. All variables are deflated 
by total assets. Panel B lower diagonal shows the Pearson correlation coefficients and upper diagonal shows Spearman rank-
order coefficients. Panel C shows distributional characteristics of firm-specific persistence parameters for earnings, operating 
cash flow, and accruals, respectively.  
***, **, and * indicate correlations statistically significant at 1%, 5%, and 10% levels, respectively. 

 
Finally, in a descriptive way, Panel C of Table 2 shows the firm-specific estimates of Equations 1a 
and 1b. Although the main analysis of this paper is based on systematic parameters of persistence, 
results displayed in Table 2 suggest strong acceptance of the first hypothesis, i.e., quarterly 
earnings are more persistent than operating cash flows. On average and in all percentiles, earnings 
persistence is higher than cash flow persistence. From the 270 firms in the sample, 183 (68% of 
the firms) presented earnings persistence higher than cash persistence. Regarding operating 
accruals persistence, since it is the difference of performance measures, it follows similar patterns 
than cash flows with slightly larger coefficients (not statistically significantly different, however). 
 
It is also important to note that a large number of cash flow persistence coefficients are negative 
(123 firms) while a much smaller number of firms presented negative earnings persistence 
coefficients (59 firms).  
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EMPIRICAL ANALYSES AND FINDINGS  
 
The empirical study is divided in three parts. First, the comparison of earnings and operating 
cash flow persistence parameters and the effect of magnitude of accruals. Second, the analysis of 
relevance of operating cash flows and accruals as components of earnings and effect of magnitude 
of accruals in assessing the relevance of cash and accruals in earnings. Third, the power of current 
earnings and cash flows to explain the variance of future values on earnings and cash flows from 
operations.  
 
Estimation of quarterly earnings, operating cash flows, and accruals persistence 
 
Table 3 shows the estimation outputs of the basic (Equations 1a and 1b) and the extended model 
(Equations 2a and 2b) for earnings and operating cash flows. First, results clearly show that 
earnings have much higher and significant persistence parameters than cash flows from 
operations. The results hold true for the base and the extended models. In relation to operating 
cash flow persistence, it is notable that the persistence estimates are not statistically significant in 
any of the models (base and extended), suggesting a very low relationship (and low forecasting 
ability) between current and future outcomes of operating cash flows.  
 
When comparing the two estimation approaches — the base and extended models — it is possible 
to see that, by controlling persistence estimation, the extended model provides a higher 
magnitude of persistence parameter, suggesting that the controlling variables provide useful 
information to access future performance outcomes.  
 
Although most of the interactive coefficients are negative, as expected, they are not significant, 
with the exception of information on extreme top and bottom observations (dbig) and the control 
for IFRS adoption (ifrs). First, extreme observations reduce earnings persistence, since higher and 
lower-than-average earnings tend not to be as persistent as average earnings, suggesting a high 
portion of transitory elements in extreme observations. In other words, extreme changes of 
earnings tend to revert faster than low levels. This is consistent with the idea that large earnings 
or cash flow innovations are transitory in nature by containing non-recurrent elements (Easton 
& Zmijewski, 1989). 
 
Second, IFRS adoption in 2010 seems to reduce earnings persistence. This evidence can be 
supported by the idea that, by including market measures in earnings (and transitory 
components), IFRS has reduced the persistence of accounting earnings (Kusano, 2012).  
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Table 3 
 
Earnings and operating cash flow persistence parameter 
 
 

 Earnings persistence   Cash flow persistence 

 

Base model 
(Eq. 1a)  

Extended 
model (Eq. 2a)   

Base model  
(Eq. 1b)  

Extended 
model (Eq. 

2b) 

Constant -0.001   -0.001   Constant 0.008   0.009 * 

 (-0.12)   (-0.45)    (0.93)   (1.66)  

SDEt-1 0.134 ***  0.480 ***  SDCt-1 -0.010   0.048  

 (13.12)   (4.26)    (-0.99)   (0.61)  

SDE t-1*dbigearnt-1    -0.165 *  SDCt-1*dbigcfot-1    -0.070  

    (-1.71)       (-1.08)  

SDE t-1*decrearnt-1    -0.055   SDCt-1*decrcfot-1    0.109 * 

    (-0.80)       (1.63)  

SDE t-1* negearnt-1    -0.006   SDCt-1*negcfot-1    0.002  

    (-0.10)       (0.04)  

SDE t-1*voleart-1    0.047   SDCt-1*volcfot-1    -0.008  

    (0.66)       (-0.14)  

SDE t-1*ifrst    -0.182 ***  SDCt-1*ifrst    -0.054  

    (-2.97)       (-1.13)  

Time controls yes    yes     yes    yes   

Observations 9,353   9,353    9,353   9,353  

R-squared 0.035   0.038    0.001   0.009  

F 6.8 ***   4.3 ***     1.3     1.3 * 

Note. Persistence parameters of earnings and operating cash flow. SDE and SDC are the seasoned difference of earnings and 
operating cash flow, respectively. Earnings and operating cash flow seasoned differencing variables are scaled by total assets. 
dbigear and dbigcfo are dummy variables assuming 1 when the change in quarter-on-quarter earnings (and operating cash flow) 
falls into the top or into the bottom 10 percent of the distribution and 0 otherwise. decrearn and decrcfo are dummy variables 
assuming 1 when earnings and operating cash decrease in relation to t-1 and 0 otherwise. dnegearn and dnegcfo are dummy 
variables for negative earnings and negative operating cash flow, respectively, assuming 1 when earnings and cash flow in t-1 
are negative and 0 otherwise. volearn and volcfo are the rank-order of earnings and operating cash flow, respectively. ifrs is a 
dummy variable assuming 1 after IFRS adoption and 0 otherwise. T-statistics are in parenthesis.  
***, **, and * indicate correlations statistically significant at 1%, 5%, and 10% levels, respectively.  

 
As the results strongly support, it is possible to conclude that quarterly earnings are more 
persistent than quarterly operating cash flows as suggested by the first hypothesis of this paper. 
The conclusion holds true for systematic and firm-specific persistence parameters and for 
controlled persistence estimation. These results provide evidence that under the accruals regime, 
the variations in cash — inflow and outflows — can be allocated or deferred throughout the 
economic life of assets and obligations; consequently, accruals are expected to smooth the volatile 
elements of cash in financial states, thus making earnings more persistent compared to cash. This 
evidence provides useful evidence that accounting information, based on the accruals regime, 
increases the predictive ability, as claimed by the current conceptual framework of IFRS, as part 
of the relevance of accounting information. The second hypothesis is related to the association 
between the magnitude of accruals and the persistence of earnings and operating cash flows. 
Similar to the results documented in Dechow and Ge (2006), Table 4 shows that persistence of 
earnings is determined by the absolute level (magnitude) of accruals in the sense that accruals 
improve the persistence of earnings relative to cash flows in high accrual firms, but reduce 
earnings persistence in low accrual firms. The controlled earnings persistence parameter for the 
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high accrual firms is 0.769 against 0.447 for the low accrual observations, being both statistically 
significant. Operating cash flows persistence is not statistically significant and is normally lower 
(negative) for high accrual observations. The remaining controlling variables show similar 
patterns to the entire sample. 
 
Table 4 
 
Earnings and operating cash flow persistence and the magnitude of accruals 
 

________ 
Earnings persistence extended 

model (Eq. 2a)   

Cash flow persistence extended 
model (Eq. 2a) 

 

High accruals 
(top 25%)  

Low accruals 
(bottom 25%)   

High accruals 
(top 25%)  

Low accruals 
(bottom 25%) 

Constant -0.001   -0.001   Constant 0.006   -0.001  

 (-0.23)   (-0.72)    (1.59)   (-0.81)  

SDEt-1 0.769 **  0.447 ***  SDCt-1 -0.144   0.070  

 (2.08)   (2.73)    (-0.58)   (0.62)  

SDE t-1*dbigearnt-1 -0.310   -0.138   SDCt-1*dbigcfot-1 0.027   -0.024  

 (-0.90)   (-1.10)    (0.12)   (-0.27)  

SDE t-1*decrearnt-1 0.000   -0.197 **  SDCt-1*decrcfot-1 0.220 **  -0.114  

 (0.00)   (-2.12)    (1.81)   (-1.12)  

SDE t-1* negearnt-1 0.036   0.031   SDCt-1*negcfot-1 0.085   -0.071  

 (0.34)   (0.45)    (0.89)   (-0.82)  

SDE t-1*voleart-1 0.009   0.031   SDCt-1*volcfot-1 -0.027   -0.119  

 (0.10)   (0.20)    (-0.44)   (-0.54)  

SDE t-1*ifrst -0.350 ***  -0.159 *  SDCt-1*ifrst -0.140   0.079  

 (-2.50)   (-1.63)    (-1.16)   (1.19)  

Quarter controls Yes    yes     yes    yes   

Observations 2,270   2,373    2,270   2,373  

R-squared 0.024   0.038    0.017   0.014  

F 3.3 ***   3.4 ***     2.1 **   1.8 * 

Note. Persistence parameters of earnings and operating cash flow for high and low absolute accruals. SDE and SDC are the 
seasoned difference of earnings and operating cash flow, respectively. Earnings and operating cash flow seasoned differencing 
variables are scaled by total assets. dbigear and dbigcfo are dummy variables assuming 1 when the change in quarter-on-quarter 
earnings (and operating cash flow) falls into the top or into the bottom 10 percent of the distribution and 0 otherwise. decrearn 
and decrcfo are dummy variables assuming 1 when earnings and operating cash decrease in relation to t-1 and 0 otherwise. 
dnegearn and dnegcfo are dummy variables for negative earnings and negative operating cash flow, respectively, assuming 1 
when earnings and cash flow in t-1 are negative and 0 otherwise. volearn and volcfo are the rank-order of earnings and operating 
cash flow, respectively. ifrs is a dummy variable assuming 1 after IFRS adoption and 0 otherwise. T-statistics are in parenthesis.  
***, **, and * indicate correlations statistically significant at 1%, 5%, and 10% levels, respectively.  

 
The results suggest that the magnitude of accruals significantly affects the persistence of earnings. 
However, no significant difference was found in the estimation of operating cash flows 
persistence, which confirms the second hypothesis of this paper for the effect of extreme accruals 
in earnings process. Hence, accruals improve the persistence of earnings relative to cash flows in 
high accrual firms, but reduce earnings persistence in low accrual firms (Dechow & Ge, 2006). 
 
While Table 4 presents the results by splitting the sample in the top and bottom absolute accrual 
magnitudes — allowing the direct comparison of the impact of the extreme magnitudes of accruals 
in the persistence parameters —, it restricts the analysis to the top and bottom accruals 
observations. In this regard, additionally analysis was conducted through the interaction between 
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the SDE persistence parameter and the current absolute magnitude of accruals of all observation. 
The analysis (not reported) confirms the relation between absolute accruals and the persistence 
coefficient at standard significance levels when all observations are taken into consideration. 
 

Accruals and operating cash flows as components of earnings 
 
The previous section shows that earnings are highly and strongly persistent compared to operating 
cash flows. This superior ability of earnings to assess future financial outcomes is relevant to 
financial analysis and valuation, since it indicates that earnings are more highly predictive when 
compared to operating cash flows. In this regard, following Lewellen and Resutek (2019), the 
next step is to analyze the role of accruals and operating cash as determinants of earnings 
persistence. 
 
Table 5 shows the estimates of Equations 3 (Panel A) and 4 (Panel B). The results displayed in 
Panel A show that both operating cash flow and accruals are positively associated with future 
earnings in one to three periods ahead. In all three future quarters, operating cash flow has a 
higher nominal coefficient than accruals suggesting that accruals are less persistent than cash 
flow. The evidence shows that, as components of reported quarterly earnings, accruals have lower 
persistence than operating cash flows, which is consistent with previous empirical literature, since 
accruals revert in the short term (Dechow & Ge, 2006; Sloan, 1996; Takamatsu & Fávero, 2013).  
 
Additionally, as expected, results show that earnings persistence decreases over time as evidenced 
in Frankel and Litov (2009). Since quarterly data have, by their nature, lower persistence 
coefficient magnitude when compared to annual data and the time series is based on seasonally 
differenced earnings, results in the fourth quarter ahead show negative coefficients for operating 
cash flow and accruals. For annual earnings, this evidence is consistent with previous literature, 
which documents that “the autocorrelations at higher orders are predominantly negative” (Lipe 
& Kormedi, 1994, p. 32) and that “although small individually, [the negative autocorrelations] 
are significant when considered in the aggregate” (Baginski et al., 1999, p. 109). Much of the 
prior literature that provides measures for earnings persistence restricts the analysis to such lower-
order models, without assessing the sensitivity of results to alternative ARIMA specifications. The 
implicit idea for the quarter approach is that in some cases, when operational activity falls in one 
quarter (or during a year), managers act in the direction of re-balance firms accounting in the 
sense of compensating past losses with future profits and this change affects both operating cash 
flows and accruals components.  
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Table 5 
 
Accruals and operating cash flows as determinant of future profitability 
 

Panel A — Relationship between future earnings with current accruals and cash flows (Eq. 3) 

 t+1    t+2    t+3    t+4   

Constant (𝛾0) 0.001   0.001   0.001   0.001 *** 

 (1.55)   (1.44)   (1.45)   (2.61)  

SDC (𝛾1) 0.119 ***  0.097 ***  0.042 ***  -0.283 *** 

 (9.73)   (7.83)   (3.35)   (-23.11)  

SDA (𝛾2) 0.084 ***  0.051 ***  0.040 ***  -0.272 *** 

  (10.02)     (6.07)     (4.60)     (-32.13)   

Observations 9,353   9,079   8,820   8,584  

R-squared 0.012   0.007   0.002   0.108  

F 58.1  ***   31.19  ***   10.63  ***   516.69  *** 

Panel B — Relationship between future earnings with current accruals and earnings (Eq. 4) 

 t+1    t+2    t+3    t+4   

Constant (𝛾0
∗) 0.001 *  0.001   0.001   0.001 ** 

 (1.68)   (1.56)   (1.52)   (2.28)  

SDE (𝛾1
∗) 0.159 ***  0.095 ***  0.019   -0.337 *** 

 (12.70)   (7.45)   (1.51)   (-27.09)  

SDA (𝛾2
∗) -0.024 ***  -0.025 ***  0.014 *  -0.027 *** 

  (-3.29)     (-3.35)     (1.79)     (-3.79)   

Observations 9,353   9,079   8,820   8,584  

R-squared 0.019   0.006   0.001   0.127  

F 91.53  ***   28.28  ***   6.15  ***   622.12  *** 

Note. Dependent variable is SDEt+τ where τ varies from one to four quarters ahead. SDE, SDC, and SDA are the seasoned 
difference of earnings, operating cash flow, and accruals, respectively. Earnings, operating cash flow, and accruals seasoned 
differencing variables are scaled by total assets. T-statistics are in parentheses.  
***, **, and * indicate correlations statistically significant at 1%, 5%, and 10% levels, respectively.  

 

Panel B of Table 5 shows that, controlling for current earnings, the low persistence of accruals, 
𝛾2

∗ < 0, indicates that accruals are negatively related to future earnings (Lewellen & Resutek, 
2019). This conclusion holds statistically significant for one to four quarters ahead with the 
exception of the third quarter, in which results show a positive and significant coefficient. This 
evidence suggests that, even controlling for quarter seasonality by seasonal differencing the 
financial variables, accruals and cash are subject to changes among quarters. Hence, the evidence 
reinforces the importance of quarterly analysis, since these differences are not captured in annual 
earnings. 
 
Overall, results in Table 5 suggest the acceptance of hypotheses 3 and 4 of this paper, that is, 
operating cash flows are more persistent than accruals as a component of earnings (𝛾1 > 𝛾2) and 
accruals levels are negatively associated with future (subsequent) earnings (𝛾2

∗ < 0).   
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The predictive power of future earnings and operating cash flow 
 
In order to analyze the association between future cash flows with current and lagged values and 
the incremental information of earnings and accruals, future operating cash flows were regressed 
with their lagged values and the lagged values of accruals (according to Equation 5). Additionally, 
analysis of variance decomposition of a linear regression of future values of cash flows with 
contemporaneous values of these variables (Equation 6) was conducted. 
Results displayed in Panel A of Table 6 show positive and significant coefficients of accruals 
component (𝛿3 and 𝛿4) suggesting that accruals have incremental information content over cash 
flow alone (Farshadfar & Monem, 2019). The significant relationships hold true for both quarter-
to-quarter (adjacent) and quarter-by-quarter (seasonal) coefficients in one to four quarters ahead. 
 
Additionally, Table 6 — Panel B shows the percentage of the variance of future values of cash 
flows explained by their current values (in the adjacent and seasonal approaches). Firstly, the 
seasonal approach (four quarters ahead, t+4) explains less than adjacent analysis (one quarter 
ahead, t+1) for cash flow estimation (3.5% against 4.4%, in Panel B).  
 
Secondly, current earnings explain more about future cash flow in the seasonal approach (in 
Panel B, 2.3% against 1.4%).  
 
Finally, in all cases — operating cash flows in adjacent and seasonal analyses — high accruals firms 
explain more about future cash flows than the overall sample and low accrual firms. This evidence 
strongly supports the hypothesis that accruals have additional and complementary informative 
power to forecast future operating cash flows, corroborating the fifth hypothesis of this paper. 

 
Table 6 
 
The relevance of quarterly accruals in estimate future operating cash flows 

Panel A — Direct effect of accruals on adjacent and seasonal accruals  

 t+1    t+2    t+3    t+4   

Constant (𝛿0) 0.006 **  0.007 **  0.003   0.003  

 (2.30)   (2.46)   (1.48)   (1.16)  

cfot (𝛿1) 0.225 ***  0.137 ***  0.013 ***  0.202 *** 

 (19.20)   (10.94)   (19.38)   (14.50)  

cfot-3 (𝛿2) 0.182 ***  0.111 ***  0.015 ***  0.293 *** 

 (13.68)   (7.89)   (9.41)   (19.11)  

accrt (𝛿3) 0.061 ***  0.094 ***  0.015 ***  0.141 *** 

 (4.64)   (6.36)   (7.74)   (8.43)  

accrt-1 (𝛿4) 0.122 ***  0.059 ***  0.018 ***  0.025  

 (7.71)   (3.46)    (-3.54)    (1.26)   

Observations 9,648    9,374   9,106   8,839  

R-squared 0.0746   0.0253   0.0779   0.0829  

F 195.390 ***   60.89 ***   192.14 ***   200.79 *** 

          Continues  
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Table 6 (continued)  

 

Panel B — Variance decomposition of future operating cash flow (in %) 

One quarter ahead (quarter-by-quarter)  Four quarters ahead (quarter-on-quarter) 

 

All 
observ. 

High 
accruals 

Low 
accruals   

All 
observ. 

High 
accruals Low accruals 

earn (%) 1.4 2.3 1.3  earn (%) 2.3 4.8 2.2 

cfo (%) 3.0 4.0 3.0  cfo (%) 1.3 2.4 1.3 

Total lagged (%) 4.4 6.2 4.3   Total lagged (%) 3.5 7.2 3.5 

Note. Regression-based inequality variance following Fields (2003). Figures show the percentage of forward earnings and cash 
flows variance explained by prior values of earnings and cash flows from operation.  
***, **, and * indicate correlations statistically significant at 1%, 5%, and 10% levels, respectively.  

 

Evidently, the percentages displayed in Table 6 do not answer all the questions about earnings 
and cash flow variance. Many additional macroeconomic and firm-specific factors strongly 
influence the variance of the variables; thus, the objective of the analysis is to show the incremental 
ability of cash and accruals in estimating future values of earnings and operating cash flows. In 
this sense, overall results support the relevance of accruals to estimate future financial outputs, 
especially in long-term (seasonal) analysis. 
 
 
ADDITIONAL TESTS, ALTERNATIVE ASSUMPTIONS, AND 
EXTENSIONS 
 
As mentioned in previous sections, the earnings and cash flow persistence was based on the well-
accepted quarterly time series model in the literature (the seasonal differenced earnings 
approach), which provides effective empirical results (Baginski et al., 2003; Brown & Rozeff, 
1979; Chen, 2013; Easton & Zmijewski, 1989; Foster, 1977; Kormendi & Lipe, 1987; Lorek & 
Willinger, 1996) and motivates the presentations of the results above. However, at the same time, 
the literature is not unanimous in defining a time series model that represents earnings and cash 
flow in all conditions and environments (Kothari, 2001; Lorek & Willinger, 2009). The 
conflicting literature combined with low significance and low explanatory power of operating 
cash flow displayed in this paper motivates the performance of alternative models that consider 
earnings and cash flows as first-order autoregressive quarter-to-quarter (adjacent) and quarter-by-
quarter (seasonal) relationships for all the equations (Lorek & Willinger, 1996; Lorek & 
Willinger, 2009).  
 
Table 7 shows the results for the base (Panel A) and extended models (Panel B) in non-integrated 
autoregressive models. As expected, non-integrated models increase in magnitude of persistence 
coefficients for both cash and earnings into either of the models, adjacent (t-1) or seasonal (t-4). 
In Panel A, results show that the autoregressive parameters of quarterly earnings are higher in 
both adjacent and seasonal approaches, reinforcing the acceptance of the first hypothesis in this 
paper (i.e., earnings are more persistent than cash). In the extended model (controlled model) 
presented in Panel B, the earnings autoregressive coefficient is significantly higher than operating 
cash flow in adjacent (t-1) analysis, suggesting higher persistence of earnings as stated in the first 
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hypothesis of this paper. However, the coefficients are indistinguishable at the seasonal analysis 
(t-4). The improved results for operating cash flows suggest that cash flow can be better described 
as a first-order autoregressive seasonal model. However, even in the improved modeling, it is not 
possible to say that cash flows are more persistent than earnings.  

 
Table 7  
 
Base and extended models of earnings and operating cash flow autoregressive adjacent (t-1) 
and seasonal (t-4) persistence parameters 
 

Panel A — Base model autoregressive parameters  

 Adjacent (t-1)  Seasonal (t-4) 
 
  

     

 
Earnings 

(earn)  

Op. cash flow  
(cfo)  

Earnings 
(earn)  

Op. cash flow  
(cfo)  

Constant -0.011 **  0.001   -0.011 **  0.002   

 (-2.35)   (0.24)   (-2.33)   (0.31)   
AR parameter 0.285 ***  0.200 ***  0.340 ***  0.166 ***  

 (30.36)   (20.85)   (29.90)   (15.71)   
Period controls yes    yes    yes    yes    

Obs. 10,483   10,483   9,675   9,675   
R-squared 0.081   0.040   0.085   0.025   
F 231.3     109.4     224.2     62.1     

Panel B — Extended model autoregressive parameters 

Adjacent (t-1)  Seasonal (t-4) 

 

Earnings 
(earn)   

Cash flow 
(cfo)   

Earnings 
(earn)   

Cash flow 
(cfo) 

Const. -0.002   Const. 0.010 *  Const. -0.002   Const. 0.003 *** 

 (-0.43)    (1.75)    (-0.35)    (0.47)  

earnt-1 0.646 ***  cfot-1 0.487 ***  earnt-4 0.631 ***  cfot-4 0.690 *** 

 (3.72)    (3.40)    (3.38)    (4.35)  

eart-1* dbigearnt-1 -0.680 ***  

cfot-1* 
dbigcfot-1 -0.520 ***  

eart-4* 
dbigearnt-4 -0.663 ***  

cfot-4* 
dbigcfot-4 -0.667 *** 

 (-3.92)    (-3.64)    (-3.55)    (-4.21)  

eart-1* decrearnt-1 0.086   
cfot-1* 
decrcfot-1 -0.348 ***  

eart-4* 
decrearnt-4 -0.344 ***  

cfot-4* 
decrcfot-4 -0.300 *** 

 (1.55)    (-3.23)    (-5.99)    (-2.54)  

eart-1* negearnt-1 0.417 ***  

cfot-1* 
negcfot-1 0.703 ***  

eart-4* 
negearnt-4 1.062 ***  

cfot-4* 
negcfot-4 0.510 *** 

 (7.37)    (6.44)    (18.28)    (4.27)  
Period controls yes    yes    yes    yes  

Obs 9,384    9,384    8,584    8,584  

R-squared 0.146    0.079    0.187    0.036  

F 228.34 ***     115.2 ***     281.74 ***     45.72  *** 

Note. Autoregressive parameters for one and four lags structure of earnings, operating cash flow, and accruals. Financial variables 
are scaled by total assets. dbigear and dbigcfo are dummy variables assuming 1 when the change in quarter-on-quarter earnings 
(and operating cash flow) falls into the top or into the bottom 10 percent of the distribution and 0 otherwise. decrearn and decrcfo 
are dummy variables assuming 1 when earnings and operating cash decrease in relation to t-1 and 0 otherwise. dnegearn and 
dnegcfo are dummy variables for negative earnings and negative operating cash flow, respectively, assuming 1 when earnings 
and cash flow in t-1 are negative and 0 otherwise. T-statistics are in parentheses.  
***, **, and * indicate correlations statistically significant at 1%, 5%, and 10% levels, respectively.  
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The remaining regressions were also conducted under non-integrated autoregressive models and 
the results are qualitatively the same (with relevant increases in models’ magnitudes and 
significances, however): Firstly, high accruals are associated with higher magnitude of earnings 
persistence. Secondly, accruals are less persistent than operating cash flows (Equation 3). Thirdly, 
accruals are negatively associated with future returns (Equation 4). These results, not presented 
in this paper due to space restrictions, confirm the findings under non-integrated autoregressive 
models for adjacent and seasonal analysis and are available upon request.  
 
CONCLUSION 
 
This paper analyzes the role of quarterly data of earnings, cash flow from operation, and accruals, 
and their assessment of future performance. Specifically, the paper (1) compares the time 
persistence of earnings and operating cash flows, (2) analyzes the role of cash flows and accruals 
as components of earnings, and (3) analyzes the role of accruals informativeness to explain future 
cash flows. The empirical analysis is based on 270 Brazilian non-financial firms listed on B3 from 
2005 to 2018 (10,792 firm-quarter observations). Autoregressive models and variance 
decomposition of future financial performance measures were performed in the empirical test 
estimations. 
 
Overall, results show that accounting earnings and accruals contained in earnings have 
incremental information content over operating cash flows in assessing future financial 
performance: First, earnings have higher persistence parameters and capture a longer-term 
perspective of time series components than cash flows from operations. Hence, earnings, under 
the accrual accounting regime, are more predictable than cash flows by using their past 
information. The results also document that the magnitude of accruals is positively associated 
with the persistence of earnings, suggesting that high levels of nominal accruals increase 
performance persistence.  
 
Results also document that operating cash flows are more persistent than accruals as components 
of earnings, suggesting that accruals are more reversible along time. Additionally, high accrual 
levels are associated with lower future earnings. Finally, results show that earnings and accruals 
have incremental informative power to explain future operating cash flows. 
 
Due to low effectiveness of analysts and investors to provide accurate forecasts and to the lack of 
fully recognition of the time series process of quarterly earnings and cash flows documented in 
previous literature (Bradshaw et al., 2012; Chen, 2013), the results presented in this paper suggest 
that market agents would benefit from conducting a careful examination of quarterly operating 
cash flows and accruals when interpreting current quarterly earnings. The practical implication 
of understanding the earnings and operating cash flows process is increased in emerging markets 
such as the Brazilian market, which has low levels of analyst coverage, investor protection, and 
restriction enforcement mechanisms.  
 
Hence, portfolio managers, investors, and market analysts may take more informed decisions and 
accurate forecasts by incorporating quarterly accruals and operating cash flows in their analyses. 
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Moreover, taking into consideration that different accruals processes related to extreme, 
reducing, negative, and volatile financial performance reduce earnings and cash flows persistence 
parameters, the modeling of the financial performance forecast can be enhanced. This means 
that more persistent earnings and operating cash flows are better inputs to valuation models and 
that the high or low persistence and predictability is related to the pattern of earnings, operating 
cash flows, and, specially, accruals: financial performances with different accruals processes and 
anomalies have different predictability power. 
 
This paper follows, and is restricted to, a well-established research venue in developed markets 
analyzing the time series process of earnings and the relevance of accruals to future financial 
performance. A natural extension to this study is to analyze the market reaction to these earnings 
processes and evaluate if market agents are able to incorporate such characteristics to market 
prices and security valuation. An additional approach is to compare different countries and the 
differences of the earnings process according to macroeconomic events and environment. 
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