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Abstract  
This paper analyzes the market reaction to reported accounting earnings across different stages 
of business cycles in the Brazilian market and whether this reaction is moderated by: (1) the 
mandatory IFRS adoption, (2) the firm-specific financial performance in terms of gains and 
losses and, (3) the industry-specific characteristics. Using a broad sample of 319 listed Brazilian 
companies, from 1st quarter of 1995 until 1st quarter of 2025, and five different measures of 
unexpected earnings (naïve random walk (RW), seasonal random walk, Brown and Rozeff 
(1979), Foster (1977) and Li et al (2022)), we document no systematic relationship between 
and business cycles and market reaction earnings, measured by the earnings response 
coefficient (ERC), for the entire period of analysis. However, we show that after the IFRS 
adoption, the ERC is reduced during recession stages compared to expansion stages (i.e. the 
negative effect of recessions is observed only after the IFRS adoption). Although the result for 
the entire period differs from previous international literature, we argue that it is consistent with 
the view that business cycles in Brazil have short and abrupt recessions and long expansion 
stages (Chauvet, 2002) and that stock market gains in the expansion stages are higher than 
losses in the recession stages. We also show that ERC is lower and less sensitive to BadNews 
and this effect is more pronounced during recession stages, what corroborates with the low 
informativeness and mean reverting of losses. Additionally, industries classification affects 
differently the sensitivity of unexpected earnings estimations and that behavior can be 
intensified during different stages of business cycles. Finally, additional results show that naïve 
random walk model is closely related to market reaction than more complex ARIMA forecast 
models.  
 
Keywords: Earnings Response Coefficient, Business Cycles, IFRS Adoption, Losses, 
Industry. 
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1. Introduction 
Seminal studies have documented a robust relationship between stock returns and 

"unexpected earnings" - the difference between investor expectations and actual disclosures 
(Ball & Brown, 1968; Beaver, 1968; Kothari, 2001; Dechow et al., 2010). For this information 
to be effective, it must be relevant and provide a faithful representation of economic reality. 
Recently, Ball and Brown (2019) reaffirmed this fundamental link, noting that despite 
technological advancements and market shifts, earnings remain a cornerstone for evaluating 
and forecasting future returns. 

The decision-making process is embedded in a cyclical economic environment 
characterized by expansions and recessions. These business cycles are driven by 
macroeconomic aggregates such as Gross Domestic Product (GDP), interest rates, and market 
uncertainty. Crucially, the economic environment influences both investor behavior and the 
pricing of earnings quality (Kim & Qi, 2010), investor responsiveness to earnings (Johnson, 
1999), and earnings management practices (Paulo & Mota, 2019). Specifically, prior research 
typically documents an increased relevance of earnings during expansionary periods. This is 
attributed to heightened expectations of future profits and increased earnings persistence 
(Jenkins et al., 2009). Higher persistence enhances predictability, thereby reducing the 
"unexpected" component of earnings and increasing the Earnings Response Coefficient (ERC) 
(Johnson, 1999). Conversely, during recessions, earnings relevance tends to diminish as 
heightened investor conservatism often overshadows accounting disclosures (Jenkins et al., 
2009). 

The relationship between ERC and business cycles is further complicated by exogenous 
variables. The mandatory adoption of IFRS is a primary example; by utilizing mark-to-market 
accounting, IFRS incorporates news into prices more rapidly, potentially improving the ERC 
and investor reaction through informational gains. High-quality disclosure under IFRS reduces 
information asymmetry, which in turn lowers the cost of capital and increases ERC by 
enhancing the predictive and confirmatory value of earnings (Benkraiem et al., 2022). 
Furthermore, the nature of the earnings news matters. Investors generally view gains as 
permanent and losses as temporary or "transitory" events (Hayn, 1995). Because firms often 
discontinue loss-generating segments, losses are less persistent and more unpredictable, leading 
to a characteristically lower ERC compared to gains. Finally, industry-specific characteristics - 
such growth potential, and leverage - create variations in systematic risk, further influencing 
the ERC and the quality of accounting information across different sectors (Biddle & Seow, 
1991; Lev, 1983; Dechow et al., 2010). 

This paper investigates the dynamics of accounting quality (measured via ERC) across 
different stages of the business cycle within the Brazilian capital market. We analyze how this 
relationship is moderated by mandatory IFRS adoption, by the distinction between gains and 
losses, and by industry-wide variations. Our sample comprises non-financial listed Brazilian 
firms from 1995-Q1 to 2025-Q1, and employ five distinct measures of unexpected earnings 
based on premier and naïve time-series models (random walk, seasonal random walk, Brown 
and Rozeff (1979), Foster (1977), and Li et al. (2022)). 

Our findings indicate that the direct link between ERC and business cycle stages is 
relatively weak in the Brazilian context. Specifically, we do not document a systematic 
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relationship between business cycles and ERC for the entire period of analysis. However, we 
show that after the IFRS adoption, the ERC is reduced during recession stages compared to 
expansion stages (i.e. the negative effect of recessions is observed only after the IFRS 
adoption). Although the result for the entire period differs from previous international literature, 
we argue that it is consistent with the view that business cycles in Brazil have short and abrupt 
recessions and long expansion stages (Chauvet, 2002) and that stock market gains in the 
expansion stages are higher than losses in the recession stages.  

We also show that ERC is lower and less sensitive to BadNews and this effect is more 
pronounced during recession stages, what corroborates with the low informativeness and mean 
reverting of losses. Additionally, industries classification affects differently the sensitivity of 
unexpected earnings estimations and that behavior can be intensified during different stages of 
business cycles. Finally, additional results show that naïve random walk model is closely related 
to market reaction than more complex ARIMA forecast models. 

By addressing the limited research on the link between macroeconomic environments 
and accounting quality in emerging economies (Bilgic et al., 2018), this study contribute to the 
literature by highlighting how economic cycles dictate changes in earnings quality and investor 
behavior (Barth & Israeli, 2013; Dechow et al., 2010). 

Despite this introduction, this research is divided into four sections that consist of a 
literature review, the research design and methods, the results and the concluding remarks in 
Section 5. 
 
2. Literature Review and Hypothesis 
2.1.  Earnings Response Coefficient and Macroeconomics Conditions  

Accounting information is considered value-relevant when it significantly influences 
the investor decision-making process (Dechow et al., 2010). Seminal research by Ball and 
Brown (1968) and Beaver (1968) established the empirical link between accounting disclosures 
and market behavior. While Ball and Brown (1968) identified a positive correlation between 
earnings announcements and abnormal returns, Beaver (1968) demonstrated that such 
announcements trigger a marked increase in trading volume. These studies laid the groundwork 
for understanding how the market incorporates "news" into share prices. 

The Earnings Response Coefficient (ERC) serves as a quantitative measure of the 
market’s sensitivity to unexpected earnings. Scott (2015) defines the ERC as the extent of a 
stock's abnormal return in response to the unexpected component of the issuing company's 
earnings. From a quality perspective, the ERC reflects the "usefulness" of accounting data in 
explaining investment returns (Dechow et al., 2010). However, the ERC is not a static 
parameter; its intertemporal instability suggests that the relationship between returns and 
earnings is sensitive to broader economic shifts (Collins & Kothari, 1989; Johnson, 1999). 

Economic growth is characterized by cyclical fluctuations rather than a linear trajectory. 
These movements, known as business cycles, represent aggregate fluctuations in a nation's 
economic activity (Burns & Mitchell, 1946). The literature typically identifies four stages, 
which significantly alter the corporate environment (Johnson, 1999): 

• Expansion: Characterized by rising output, falling unit costs, and improving profit 
margins. Lower interest rates typically stimulate consumption and increase the 
frequency of positive earnings surprises. 
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• Peak: Represents the transition where economic activity reaches unsustainable 
levels, often leading to credit crunches and inflationary pressure as central banks 
raise interest rates. 

• Recession: Defined by stagnant or negative growth, reduced investment, and a 
higher incidence of reported losses. This environment may incentivize opportunistic 
earnings management, which subsequently reduces earnings persistence. 

• Trough: The nadir of the cycle where economic activity begins to revive as balance 
sheets are repaired and cash flows stabilize, signalling the start of a new expansion. 

The literature suggests that the ERC is procyclical. Johnson (1999) observed that the 
ERC performs better during expansionary stages because both investor responsiveness and 
earnings persistence are positively associated with economic growth. Conversely, during 
recessions, the value relevance of earnings may diminish. Jenkins et al. (2009) argue that 
increased accounting conservatism during downturns can overshadow the relevance of reported 
figures. Furthermore, macroeconomic variables such as interest rates and growth opportunities 
serve as critical determinants of the earnings-return relationship (Collins & Kothari, 1989). 

External shocks, such as the COVID-19 pandemic, further illustrate this sensitivity. 
While sectors like hospitality and tourism faced severe contraction, others like software and 
healthcare experienced rapid growth, demonstrating that business cycles can impact industry-
specific ERCs differently (Mazur et al., 2021; Zanotti & Pugliese, 2021). 

In Brazil, business cycles are formally dated by the Comitê de Datação dos Ciclos 
Econômicos (CODACE). Brazilian empirical evidence indicates that during recessions, the 
correlation between earnings and stock prices weakens (Stefani et al., 2019). This suggests that 
firm performance is intrinsically linked to the macroeconomic climate, with expansions 
fostering higher profitability and recessions driving opportunistic managerial behavior 
regarding accruals (Cavalca et al., 2017; Paulo & Mota, 2019). 

Given that expansionary periods typically enhance earnings persistence and investor 
optimism, while recessions introduce volatility and uncertainty, we propose the following 
hypothesis: 
H1: The ERC is significantly higher during expansion stages than during recession stages. 

 
2.2. Accounting Standards and Earnings Quality 

The quality of accounting information is inherently tied to the standards under which it 
is prepared. Theoretically, high-quality accounting standards enhance the transparency and 
reliability of financial reports, thereby increasing earnings quality and the resulting ERC. 
Conversely, if standards allow for excessive discretion or lack economic substance, the ERC is 
expected to diminish. 

The transition to International Financial Reporting Standards (IFRS) provides a natural 
experiment for this relationship, though empirical results are nuanced. For instance, Krishnan 
and Zhang (2019) observed that earnings under IFRS exhibited lower persistence compared to 
Canadian GAAP, leading to a reduction in ERC due to an increase in "earnings surprises" (the 
transitory component of earnings). Similarly, Kang (2013) identified significant shifts in 
investor responsiveness following IFRS adoption in Europe, particularly in jurisdictions where 
local GAAP differed substantially from international standards. 

A broad body of literature suggests that mandatory IFRS adoption generally improves 
earnings quality and value relevance (Chen et al., 2010; Choi et al., 2013; Devalle et al., 2010; 
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Downes et al., 2019). The success of IFRS is contingent upon the institutional environment. A 
strong association exists between accounting quality and the level of enforcement (Cualain & 
Tawiah, 2023). Silva et al. (2021) argue that political, legal, and managerial factors heavily 
influence the effectiveness of these standards. Without robust enforcement mechanisms, the 
intended gains in market liquidity and informational transparency may fail to materialize (Barth 
& Israeli, 2013; Christensen et al., 2013). 

In Brazil, empirical evidence points to an increase in the associative capacity of earnings 
(Santos & Cavalcante, 2014) and a gradual improvement in accounting quality following the 
mandate (Eng et al., 2017). By aligning financial reporting with the fundamental qualitative 
characteristics of predictive and confirmatory value, IFRS aims to provide investors with a more 
accurate basis for estimating future cash flows. 

The relationship between accounting standards and the ERC may be further moderated 
by macroeconomic conditions. Trombetta (2022) suggests that the ERC’s sensitivity to 
different stages of the business cycle is linked to firm-level accounting policy choices made 
under specific reporting regimes. If IFRS adoption enhances the transparency and persistence 
of earnings, it should theoretically strengthen the signal provided to investors across all phases 
of the economic cycle. Therefore, we propose: 
H2: The mandatory adoption of IFRS positively affects the relationship between the Earnings 
Response Coefficient (ERC) and business cycles. 

 
2.3. The Asymmetric Effects of Gains and Losses on the ERC 

The behaviour of earnings realizations demonstrates significant asymmetry across 
business cycle phases. Chauvet (2002) noted that in the Brazilian context, the magnitude of 
gains during expansionary stages typically outweighs the losses experienced during recessions. 
This cyclical variance suggests that the ERC is likely influenced not only by the stage of the 
cycle but also by the sign of the earnings surprise. 

During expansions, favourable macroeconomic conditions—such as lower 
unemployment and optimized interest rates—foster a higher frequency of positive earnings 
announcements. Consequently, investors tend to view these gains as indicators of sustained 
growth, leading to more robust stock price reactions and a higher ERC. Conversely, during 
recessions, negative economic indicators correlate with a higher incidence of losses and 
negative abnormal returns, which may dampen the market's responsiveness to accounting 
signals (Plastun et al., 2024). 

A central pillar of ERC theory is earnings persistence. Li et al. (2003) and Jenkins et al. 
(2009) document that earnings persistence is procyclical, meaning it is significantly higher 
during economic expansions. In a growth environment, current earnings are viewed as more 
likely to recur in the future, thereby increasing their valuation weight. In this regard, Hayn 
(1995) shows that while gains are perceived as "permanent" components of a firm’s value, 
losses are often treated as "transitory" or temporary events. Consequently, because transitory 
components have lower predictive value, the ERC for losses (bad news) is characteristically 
lower than the ERC for gains (good news). 

Early studies on the business cycle, such as Johnson (1999), were criticized for failing 
to distinguish between the market's response to "Good News" (positive unexpected earnings) 
and "Bad News" (negative unexpected earnings). This distinction is vital because the frequency 
of "Bad News" increases during recessions. Since recessions are characterized by an increased 
incidence of such transitory shocks and heightened uncertainty, the ERC for a recessionary 
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period may be suppressed by the "bad news effect" (Jenkins et al., 2009; Johnson, 1999). 
Therefore, based on these theoretical underpinnings, we propose: 
H3: The sign of the earnings surprise (gains versus losses) moderates the relationship between 
the ERC and the stages of the business cycle. 
 
2.4. Industry Heterogeneity and the ERC 

The literature suggests that the value relevance of earnings is not uniform across the 
economy but varies according to specific industry characteristics. Biddle and Seow (1991) 
established that the ERC is significantly influenced by an industry's structural attributes, 
including barriers to entry, product type, growth prospects, and both financial and operating 
leverage. Furthermore, factors such as economies of scale and the degree of industry regulation 
have been shown to modulate how investors interpret earnings news (He & Yang, 2014; Miller, 
1978; Souza & Paulo, 2025). 

A firm’s position within the production chain dictates its operational periodicity. For 
investors, understanding these sectoral cycles is essential for efficient capital allocation and the 
accurate estimation of future returns. Therefore, the sensitivity of stock returns to 
macroeconomic shifts varies by sector. Eleswarapu and Tiwari (1996) found that while 
construction and food industries often serve as leading indicators of future returns, primary and 
textile industries tend to lag. This divergence is most visible when comparing cyclical and 
defensive industries across business cycle stages (Bartolini & Dong, 2023). 

• Defensive Industries: Sectors such as healthcare, utilities, and basic consumer goods 
(staples) tend to maintain more stable demand. These industries often outperform 
the broader market during recessions, although they remain vulnerable to 
inflationary pressures that characterize the end of a cycle (Bartolini & Dong, 2023; 
Emsbo-Mattingly et al., 2017). 

• Cyclical Industries: Sectors like technology and banking are highly sensitive to the 
macro environment. During expansions, low interest rates typically stimulate credit 
demand and technological investment, leading to superior performance and 
potentially higher ERCs as earnings growth becomes more predictable. 

Regulation serves as another critical moderator of earnings quality. In the Brazilian 
context, the regulated electricity sector has shown a link between service quality and earnings 
management opportunities (Souza & Paulo, 2025). Broadly, unregulated industries may exhibit 
more opportunistic earnings management compared to their regulated counterparts; however, 
this effect can be reversed in regulated firms with specific corporate governance structures, 
such as large audit committees (He & Yang, 2014). Such behavioural shifts directly impact 
earnings persistence and, by extension, the ERC. 

Empirical evidence from major crises underscores sectoral divergence. During the 
COVID-19 pandemic, healthcare and software sectors experienced short-term growth, while 
tourism and entertainment suffered severe contractions (Mazur et al., 2021). Similarly, during 
the 2008 financial crisis in Brazil, losses were most pronounced in sectors characterized by high 
unleveraged betas, aggressive historical growth, and a lack of regulated tariffs (Serra & 
Martelanc, 2014). 

These findings indicate that industry-specific risk profiles and demand elasticities 
influence how accounting information is priced throughout the cycle. While the direction of 
this influence may vary by sector, the presence of an interaction effect is theoretically robust. 
Based on these observations, we propose: 
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H4: Industry-specific characteristics moderate the relationship between the Earnings Response 
Coefficient (ERC) and the stages of the business cycle. 
 
2. Methods 

3.1. Sample 
The sample consists of 319 listed on the Brazilian stock exchange (B3), with quarterly 

financial data from 1995 to 2025, period that includes the Brazilian monetary stabilization with 
the adoption of Real as national currency. The sample and period analyzed provide an 
unbalanced panel of 38,599 firm-quarters observations. All financial variables were from the 
Economática database. Panel A of Table 1 describes the sample’s structure. 

Panel B of Table 1 presents the industry composition and distribution of the sample. 
There are 11 different industries based on B3 classification. It is evident that three industries 
are the largest in the sample: “Cyclical Consumption”, “Industrial Goods” and “Financial” that 
represent, approximately 55% of the sample. They are followed by “Public Utilities”, “Basic 
Materials”, “Non-Cyclical Consumption” and “Healthcare” industries that represent 
approximately 34% of the sample. Finally, “Information Technology”, “Oil, Gas and Biofuel”, 
“Comunications” and “Others” represents approximately 10% of the sample. 

 
Table 1 – Sample description 

Panel A – Sample Selection Procedure 
  Nr. of Firms Nr. of Quarters Nr. of Observations 
Initial sample 330 121 39,930 
(-) Exclusions 

Missing return data -2 121 242 
Missing earnings data -9 121 1,089 

Final sample 319 121 38,599 
 

Panel B – Sample by Industry 

Industry Frequency Percent Cumulative 
Industrial Goods 5,929 15.36 15.36 
Communications 726 1.88 17.24 
Cyclical Consumption 10,285 26.65 43.89 
Non-Cyclical Consumption 2,904 7.52 51.41 
Financial 5,203 13.48 64.89 
Basic Materials 3,267 8.46 73.35 
Others 242 0.63 73.98 
Oil, Gas and Biofuel 1,452 3.76 77.74 
Healthcare 2,420 6.27 84.01 
Information Technology 1,573 4.08 88.09 
Public Utilities 4,598 11.91 100.00 
Total 38,599 100.00  

Source: Prepared by the author in data from Economatica and B3. 

 
Biddle and Seow (1991) pointed out that different industries evidence different ERC´s 

behavior, the composition of the sample, being mostly made up of three industries, can 
influence the overall results of this research. Therefore, this paper analyses the impact of 
industry in the market reaction to earnings. 
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3.2 Business cycles 

We collected business cycles measured by CODACE (2023), which quarterly dates the 
business cycles in Brazil since 1980. Cavalca et al. (2017) and Ferreira et al. (2020) are 
examples of studies that also used the data provided by CODACE to include business cycles in 
their respective models. Specifically, there were eight expansions and seven recessions within 
the sample period, as shown in Figure 1 below. Figure 1 shows the evolution of Brazil's GDP 
between the 1st quarter of 1980 and the 3rd quarter of 2022 and the stages of Brazil's business 
cycles, with expansions represented by the white columns and recessions by the gray columns.  

Chauvet (2002) uses several procedures to date and analyse the Brazilian business and 
growth cycles, and the results are compared with respective non-parametric rules, such as the 
NBER dating rules, which is the base-line model for CODACE’s approach. The dating obtained 
by Chauvet (2002, p.78) for “all these procedures turn out to be very similar” to standard dating 
rules, indicating that different dating approaches do not lead to relevant changes in chronology 
of the business cycles. Similarly, Marçala et al (2025) and Mendes et al (2019), using Markov-
Switching models, find similar business cycles chronology then CODACE. Finally, Vieira and 
Pereira (2014) documented more periods of recession then CODACE and Chauvet (2002) 
methodologies, however most of periods of recession are concentrated before 1995, thus, before 
the time length we use. Hence, based on the historical data reported by CODACE, it was 
possible to map the stages of expansion and recession. The model's dummy variables (1) were 
then created: DuEXP, indicating 1 for the expansion stages and 0 for the others, and DuREC, 
indicating 1 for the recession stages and 0 for the others. 

Figure 1 –CODACE´s Business Cycles

 
Source: CODACE/FGV ( https://portalibre.fgv.br/codace ) 

 
3.3 Estimation of earnings response coefficient (ERC) 

To measure the earnings response coefficient (ERC) of the sample´s period, the 
following general base-line model will be used: 

 𝐶𝐶𝐶𝐶𝐶𝐶𝑖𝑖𝑖𝑖 = 𝛽𝛽0 +  𝛽𝛽1𝑈𝑈𝑈𝑈𝑖𝑖𝑖𝑖 +  𝜀𝜀𝑖𝑖𝑖𝑖 (1) 

Where, CAR is a measure of cumulated abnormal returns from company i and quarter 
t; and UX is a general measure of unexpected earnings from company i and quarter t; 

According to Collins and Kothari (1989), the equation (1) above is used to measure the 
information content of unexpected earnings related to stock returns based on the slope 

https://portalibre.fgv.br/codace
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coefficient 𝛽𝛽1 that is called earnings response coefficient (ERC). And unexpected earnings 
(UX) is measured by five different measures of earnings proxies described in section 3.2.2. 
3.2.1. Cumulated Abnormal Return (CAR) 

The dependent variable cumulated abnormal return (CAR) was measured from the 
difference between abnormal returns and expected returns from the companies in the sample in 
two ways.  

First, the dependent variable, CAR, was calculated based on the quarterly closing price 
of the shares was collected on the dates of April 30, July 31, October 31, and January 31 for all 
the years in the sample. The reason of this approach occurs because Brazilian capital market is 
inefficient or classified as weak form or semi-strong form (Forti et al, 2009; Zortea et al, 2017). 
In this regard, only past information and public information are incorporated into the share 
price, and therefore the information would only be incorporated into the price in the month 
subsequent to the end of the quarter. The estimation of expected returns for investors was 
measured monthly with the equation below: 

 𝑅𝑅𝑖𝑖𝑖𝑖 = 𝐿𝐿𝐿𝐿 (𝑃𝑃𝑖𝑖𝑖𝑖/𝑃𝑃𝑖𝑖𝑖𝑖−1) (2) 

The expected return (𝑅𝑅𝑖𝑖𝑖𝑖) was measured through continuous return by natural logarithm 
of price (P) of firm i in month t divided to price of firm i in month t-1. An explanation for that 
choice is to capture with more precision the investors’ expectations about stock returns. Fama 
and French (1992), Barber and Lyon (1997), MacKinlay (1997) and Kothari and Warner (2007) 
discuss the issues of monthly returns that have more robustness in long term samples comparing 
with daily returns. Furthermore, as earnings are disclosed quarterly, it allows to capture the 
market reaction throughout the quarter (Pagach & Warr, 2020). After, the Ibovespa index (SPI) 
was collected to measure the stock market return (Rm): 

 𝑅𝑅𝑅𝑅𝑖𝑖𝑖𝑖 = 𝐿𝐿𝐿𝐿 (𝑆𝑆𝑆𝑆𝑆𝑆𝑖𝑖𝑖𝑖/𝑆𝑆𝑆𝑆𝑆𝑆𝑖𝑖𝑖𝑖−1) (3) 

With both returns it was measured the abnormal returns (𝐴𝐴𝐴𝐴𝑖𝑖𝑖𝑖), monthly, using market 
model in which both intercept a and slope coefficient b was estimated monthly: 

 𝐴𝐴𝐴𝐴𝑖𝑖𝑖𝑖 = 𝑅𝑅𝑖𝑖𝑖𝑖 − 𝑎𝑎 − 𝑏𝑏𝑏𝑏𝑏𝑏𝑖𝑖𝑖𝑖 (4) 

It should be noted that both intercept a and slope coefficient b were calculated using a 
rolling window, i.e., from the start date of the sample to the date of the event. In other words, 
from the start of the period to the current period at the reference price. Then, it was possible to 
measure the quarterly cumulated abnormal returns (CAR) as the sum of 𝐴𝐴𝐴𝐴𝑖𝑖𝑖𝑖: 

 𝐶𝐶𝐶𝐶𝐶𝐶𝑖𝑖𝑖𝑖 = �𝐴𝐴𝐴𝐴𝑖𝑖𝑖𝑖 (5) 

Second, we also measured CAR with CAPM model considering SELIC interest rate as 
the risk-free rate (𝑅𝑅𝑅𝑅). The following equation evidences the estimation of another abnormal 
returns (𝐴𝐴𝐴𝐴𝑖𝑖𝑖𝑖) repeating the steps (2) and (3) for both expected returns and market returns: 

𝐴𝐴𝐴𝐴𝑖𝑖𝑖𝑖 = (𝑅𝑅𝑖𝑖𝑖𝑖 − 𝑅𝑅𝑅𝑅) − (𝑏𝑏 ∗ (𝑅𝑅𝑅𝑅𝑖𝑖𝑖𝑖 − 𝑅𝑅𝑅𝑅)) (6) 

It should be noted that we maintained the monthly measurement approach to ensure 
methodological consistency and comparability of results. After that, we repeated the step (5) to 
measure the new CAR.  
3.2.2. Unexpected (Abnormal) Earnings 

 “Accounting earnings are related to future dividends and unexpected earnings cause 
investors to revise their expectations of future dividends leading to stock price changes and 
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future expected dividends are assumed to be related to current earnings” (Collins & Kothari, 
1989, p. 146). 

Measuring unexpected earnings is an empirical challenge. We measured the unexpected 
earnings in five forms (Lorek, 2014): First, we use the variation of quarterly earnings quarter 
by quarter (t-1), named as Random Walk and often referred as naïve estimation approach, where 
the difference between time t and t-1 is the quarter of reference with the same quarter of 
previous year, for instance, 1st quarter of 2022 to the 4th quarter of 2021.  

Second, we estimate the variation of quarterly earnings quarter to the same quarter in 
the previous year (t-4), named as Seasonal Random Walk and often referred as naïve seasonal 
estimation approach, that is, the quarter of reference – the quarter before, for example, 1st 
quarter of 2022 to the 1st quarter of 2021.  

The third and fourth are based on Brown and Rozeff (1979) quarterly earnings 
estimation model and on Foster (1977) quarterly earnings estimation model, respectively. 
Finaly, the fifth is based on Li et al (2022) quarterly earnings estimation model. 

Therefore, the measures of unexpected earnings are described as follows:  
 𝑈𝑈𝑈𝑈𝑖𝑖𝑖𝑖 = (𝐸𝐸𝐸𝐸𝐸𝐸𝑖𝑖𝑖𝑖 −  𝐸𝐸𝐸𝐸𝐸𝐸𝑖𝑖𝑖𝑖−1)/ 𝑃𝑃𝑖𝑖𝑖𝑖−1 (7) 

 
 𝑈𝑈𝑈𝑈𝑖𝑖𝑖𝑖 = (𝐸𝐸𝐸𝐸𝐸𝐸𝑖𝑖𝑖𝑖 −  𝐸𝐸𝐸𝐸𝐸𝐸𝑖𝑖𝑖𝑖−4)/ 𝑃𝑃𝑖𝑖𝑖𝑖−4 (8) 
   
 𝑈𝑈𝑈𝑈𝑖𝑖𝑖𝑖 = (𝐸𝐸𝐸𝐸𝐸𝐸𝑖𝑖𝑖𝑖 −  𝐸𝐸(Qt))/ 𝑃𝑃𝑖𝑖𝑖𝑖−1 (9) 

 
𝑈𝑈𝑈𝑈𝑖𝑖𝑖𝑖 = (𝐸𝐸𝐸𝐸𝐸𝐸𝑖𝑖𝑖𝑖 −  𝐸𝐸(Qt))/ 𝑃𝑃𝑖𝑖𝑖𝑖−1 (10) 

  
𝑈𝑈𝑈𝑈𝑖𝑖𝑖𝑖 = (𝐸𝐸𝐸𝐸𝐸𝐸𝑖𝑖𝑖𝑖 −  𝐸𝐸(Qt))/ 𝑃𝑃𝑖𝑖𝑖𝑖−1 (11) 

Where, 𝑈𝑈𝑈𝑈𝑖𝑖𝑖𝑖– unexpected earnings measured by Randon Walk estimation; 𝑈𝑈𝑈𝑈𝑖𝑖𝑖𝑖– 
unexpected earnings measured by Seasonal Randon Walk estimation; 𝑈𝑈𝑈𝑈𝑖𝑖𝑖𝑖–unexpected 
earnings measured by Brown and Rozeff (1979); 𝑈𝑈𝑈𝑈𝑖𝑖𝑖𝑖–unexpected earnings measured by Foster 
(1977); 𝑈𝑈𝑈𝑈𝑖𝑖𝑖𝑖–unexpected earnings measured by Li et al (2022); 𝐸𝐸𝐸𝐸𝐸𝐸𝑖𝑖𝑖𝑖– earnings per share of 
firm i in quarter t; 𝐸𝐸𝐸𝐸𝐸𝐸𝑖𝑖𝑖𝑖−1– earnings per share of firm i in quarter t-1; 𝐸𝐸𝐸𝐸𝐸𝐸𝑖𝑖𝑖𝑖−4– earnings per 
share of firm i in quarter t-4; 𝑃𝑃𝑖𝑖𝑖𝑖−1– share price of firm i in quarter t-1; 𝑃𝑃𝑖𝑖𝑖𝑖−4– share price of 
firm i in quarter t-4; and 𝐸𝐸(Qt) – is the earnings estimation according to time-series specific 
approaches specified in the next paragraphs (Eq 12 to 14).   

The share price (𝑃𝑃𝑖𝑖𝑖𝑖) was used to equalize the unexpected earnings since it was measured 
with earnings per share and the firms have different amounts of shares, which would result in 
large differences between their unexpected earnings, making it difficult to analyze the results. 
In other words, the division by the price of the previous quarter serves to equalize the 
unexpected earnings of the sample with the differences in shares issued by the companies. 

The models above start from the premise that earnings will repeat themselves, i.e. the 
earnings realized at time t will be the same as the expected earnings at time t+1. This implies 
that the difference between the two consists of the unexpected portion of the earnings. If the 
difference between them was positive it means that firms reported earnings above the expected 
by investors, generating good news. On the other hand, if negative, bad news. The shorter the 
difference the higher the persistence of earnings. 
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The estimation of unexpected earnings with the model proposed by Brown and Rozeff 
(1979) is one of the best methods for earnings forecasting in substitution of analyst forecast 
data, which according to Lorek (2014), “captures the unobservable market expectation of 
quarterly earnings with great precision” due to the seasonal moving-average parameter included 
in the model below. 

E(Qt) =  Qt-4 + φ1(Qt-1 − Qt-5) - θ
1
at-4     (12) 

Where, 𝐸𝐸(Qt) is the expected quarterly earnings at quarter t; φ1 is the autoregressive 
parameter; θ1 is the seasonal moving average parameter; and at-4 is the disturbance term at 
quarter t – 4. 

The expected earnings of the estimation above were confronted with reported earnings 
for the respective quarters and the difference was identified as unexpected earnings as predicted 
in step (9). 

Lorek (2014) also comments about the model of earnings estimation proposed by Foster 
(1977). According to him, this model “is a simple autoregressive process superimposed upon 
the seasonally differenced series with an appended drift term.” Basically, the difference with 
Brown and Rozeff (1979) model is the seasonal moving average parameter presented in their 
model. The Foster (1977) estimation is evidenced in the model below. 

E(Qt) =  Qt-4 + φ1(Qt-1 − Qt-5) - δ      (13) 

Where, 𝐸𝐸(Qt) is the expected quarterly earnings at quarter t; φ1 is the autoregressive 
parameter; and δ is the drift term. 

The expected earnings of the estimation above were confronted with reported earnings 
for respective quarters and the difference was identified as unexpected earnings as predicted in 
step (10). 

Li et al (2022) proposed a time series model to earnings extrapolation to replace the 
proxy of analyst´ forecast. According to the authors, the model proposed “assumes that the 
expected differences of future quarterly earnings equal the most recently observed seasonal 
differences and makes earning projections based on the most recent announced earnings”. It is 
shown in the model below. 

E(Qt) =  Qt + (Qt-4 −  Qt-5)     (14) 

Where, 𝐸𝐸(Qt) is the expected quarterly earnings at quarter t; Qt is the earnings at quarter 
t; Qt-4 is the earnings at quarter t-4; and Qt-5 is the earnings at quarter t-5. 

The expected earnings of the estimation above will be confronted with reported earnings 
of respective quarters, and the difference was identified as unexpected earnings as predicted in 
step (11). 

3.3. Additional variables 
As discussed earlier in this paper, some variables of interest are required. First, a 

variable for IFRS adoption may be necessary because during the period in analysis there are 
two different standards identified: the BR GAAP standard until 2010 and IFRS standard after 
2010. Second, a variable of financial performance in terms of gains (good news) and losses 
(bad news) as unexpected earnings can be both positive and negative. Third, a variable with 
industries classifications because each industry can react differently from stage to stage of 
business cycles. 

3.3.1. Variables of interest 
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Good News – It is a dummy that indicated 1 for positive earnings surprises (unexpected 
earnings > 0) of each quarter and 0 otherwise, for each unexpected earnings estimation; 

Bad News – It is a dummy that indicated 1 for negative earnings surprises (unexpected 
earnings < 0) of each quarter and 0 otherwise, for each unexpected earnings estimation. Hayn 
(1995) comments that ERC of losses (bad news) should be lower than ERC of sample which 
should be lower than ERC of gains (good news); 

IFRS adoption – It is a dummy that indicate the period of the IFRS adoption in Brazil, 
which started in 2010. So, it will be 1 for the years that Brazil adopted the IFRS standards and 
0 for the years that Brazil did not adopt the IFRS standards; 

Industries – It was compound the official industry list from B3, according to the Industry 
Classification of Companies Traded on Brasil, Bolsa e Balcão (B3)1 list. It allowed the sample 
to be divided into a cross-industry according to Biddle and Seow (1991).  

To test hypotheses H2, H3, and H4, I incorporate moderating variables interacting with 
the ERC*DUREC relationship across equations (15) through (17). Three key moderators are 
examined: IFRS adoption, good news and bad news, and industry, as follows.  

IFRS Adoption Impact: The mandatory adoption of IFRS in Brazil beginning in 2010 
introduced significant changes in earnings quality and ERC patterns due to differences between 
BR GAAP and IFRS standards. To capture this effect, we include an IFRS dummy variable 
interacting with the ERC-business cycle relationship as presented in the equation below: 

 
 𝐶𝐶𝐶𝐶𝐶𝐶𝑖𝑖𝑖𝑖 = 𝛽𝛽0 +  𝛽𝛽1𝐸𝐸𝐸𝐸𝐸𝐸𝑖𝑖𝑖𝑖 +  𝛽𝛽2𝑅𝑅𝑅𝑅𝑅𝑅𝑡𝑡 + 𝛽𝛽3𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑡𝑡 +  𝛽𝛽3𝐸𝐸𝐸𝐸𝐸𝐸𝑖𝑖𝑖𝑖 ∗ 𝑅𝑅𝑅𝑅𝑅𝑅𝑡𝑡

+ 𝛽𝛽4𝐸𝐸𝐸𝐸𝐸𝐸𝑖𝑖𝑖𝑖 ∗ 𝑅𝑅𝑅𝑅𝑅𝑅𝑡𝑡 ∗ 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑡𝑡 + �𝛽𝛽𝑘𝑘𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑖𝑖𝑖𝑖 +  𝜀𝜀𝑖𝑖𝑖𝑖 (15) 

Profitability Effects: Following Hayn (1995), who demonstrated that losses are less 
persistent than gains due to their unexpected and temporary nature, we examine the asymmetric 
ERC effects of negative earnings surprises. Due to perfect collinearity between gain and loss 
variables, the analysis focuses exclusively on loss firms as follows: 

 𝐶𝐶𝐶𝐶𝐶𝐶𝑖𝑖𝑖𝑖 = 𝛽𝛽0 + 𝛽𝛽1𝐸𝐸𝐸𝐸𝐸𝐸𝑖𝑖𝑖𝑖 +  𝛽𝛽2𝑅𝑅𝑅𝑅𝑅𝑅𝑡𝑡 +  𝛽𝛽3𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝑡𝑡 +  𝛽𝛽3𝐸𝐸𝐸𝐸𝐸𝐸𝑖𝑖𝑖𝑖
∗ 𝑅𝑅𝑅𝑅𝑅𝑅𝑡𝑡 + 𝛽𝛽4𝐸𝐸𝐸𝐸𝐸𝐸𝑖𝑖𝑖𝑖 ∗ 𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝑡𝑡 + 𝛽𝛽5𝐸𝐸𝐸𝐸𝐸𝐸𝑖𝑖𝑖𝑖 ∗ 𝑅𝑅𝑅𝑅𝑅𝑅𝑡𝑡
∗ 𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝑡𝑡 + �𝛽𝛽𝑘𝑘𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑖𝑖𝑖𝑖 + 𝜀𝜀𝑖𝑖𝑖𝑖 

(16) 

Where, 

𝐸𝐸𝐸𝐸𝐸𝐸𝑖𝑖𝑖𝑖 is the estimations of unexpected earnings; and 

𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝑡𝑡 is the negative unexpected earnings for each estimation of unexpected 
earnings. 

Industry Sector Analysis: Building on Biddle and Seow (1991), who established that 
ERC varies across industries due to structural characteristics, we conduct cross-sector analysis 
incorporating industry-specific factors that may differentially affect the ERC-business cycle 
relationship, as:  

                                                            
1 Industry list available at https://www.b3.com.br/pt_br/produtos-e-servicos/negociacao/renda-
variavel/acoes/consultas/classificacao-setorial/ 

https://www.b3.com.br/pt_br/produtos-e-servicos/negociacao/renda-variavel/acoes/consultas/classificacao-setorial/
https://www.b3.com.br/pt_br/produtos-e-servicos/negociacao/renda-variavel/acoes/consultas/classificacao-setorial/
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 𝐶𝐶𝐶𝐶𝐶𝐶𝑖𝑖𝑖𝑖𝑖𝑖 = 𝛽𝛽0 + 𝛽𝛽1𝑈𝑈𝑈𝑈𝑖𝑖𝑖𝑖𝑖𝑖 + 𝛽𝛽2𝑅𝑅𝑅𝑅𝑅𝑅𝑡𝑡𝑡𝑡 + 𝛽𝛽3𝑅𝑅𝑅𝑅𝑅𝑅𝑡𝑡𝑡𝑡 ∗ 𝑈𝑈𝑈𝑈𝑖𝑖𝑖𝑖𝑖𝑖
+  �𝛽𝛽𝑘𝑘𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑖𝑖𝑖𝑖𝑖𝑖 + 𝜀𝜀𝑖𝑖𝑖𝑖𝑖𝑖 

(17) 

Where j is the industry on a quarter basis.  
3.3.2. Control variables 
Additionally, we also provided control variables that can influence dependent variables. 

Aiming to isolate the effects of variables of interest, the following firm-specific and aggregate 
variables were included: 

Size – It is the firm size measured as the natural logarithm of total assets. Firm size was 
selected as control variables due to its relationship with gains (good news) and losses (bad 
news) (Hayn, 1995) and the effects of changes in value relevance after IFRS adoption (Wakil 
& Petruska, 2022); 

Leverage – is the ratio of total liabilities to total assets. The literature points to a negative 
relation with ERC due to an increase of risk in firms with high levels of leverage; 

Growth – market to book ratio on a quarterly basis by firm. Biddle and Seow (1991) and 
Collins and Kothari (1989) comment that there is a positive relation with the ERC; 

Interest rate – Quarterly interest rate collected from the Brazilian Central Bank 
(BACEN)2 database. The interest rate is a variable that can affect the behavior of the stages of 
business cycles because it is used as a thermometer for controlling inflation and for granting 
credit in the different stages of business cycles, where normally at the end of an expansion stage 
interest rates start to rise and during a recession they tend to fall so that there is a new reheating 
in the economy and thus a new expansionary stage begins again; and  

GDP – It was measured the variation of quarterly gross domestic product based on 
seasonally adjusted GDP at market prices, obtained from the Brazilian Central Bank (BACEN) 
database3. The percentage change in GDP between consecutive quarters is obtained using the 
equation: 

ΔGDP𝑡𝑡 = � PIB𝑡𝑡
PIB𝑡𝑡−1

−1� × 100 

Where, ΔGDP𝑡𝑡  It is the variation of GDP at market prices; GDP𝑡𝑡 = It is GDP at quarter 
𝑡𝑡; and GDP𝑡𝑡−1 = It is GDP at quarter 𝑡𝑡 − 1. 

The estimation process was conducted using STATA. All regressions were estimated 
with OLS model and with panel data with fixed effects. The panel data with fixed effects was 
used, as Hausman test had rejected the hypothesis that random effect is consistent. The fixed 
effect prevents results from being biased, as firms in the sample have characteristics that are 
not being observed or controlled in this study and that correlate with earnings, equity, etc. Thus, 
fixed effects focus on the cause-and-effect relationship. In order to validate those regressions, 
we applied for the F test for significance of fixed effects, where the validations were confirmed. 
Both CAR measures, all 5 ERC estimations, growth, leverage variables were winsored at 1% 
to reduce the influence of outliers. Finally, all the estimations were corrected to 
heteroskedasticity in robust estimation procedure. 
 

                                                            
2 Available at: 
https://www3.bcb.gov.br/sgspub/localizarseries/localizarSeries.do?method=prepararTelaLocalizarSeries 
3 Available at: 
https://www3.bcb.gov.br/sgspub/localizarseries/localizarSeries.do?method=prepararTelaLocalizarSeries 

https://www3.bcb.gov.br/sgspub/localizarseries/localizarSeries.do?method=prepararTelaLocalizarSeries
https://www3.bcb.gov.br/sgspub/localizarseries/localizarSeries.do?method=prepararTelaLocalizarSeries
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3. EMPIRICAL RESULTS 

4.1 Descriptive Analysis 
The descriptive statistics is presented in Table 2, that shows that in both methods of 

CAR estimation – market model (Eq. 4) and CAPM (Eq. 6), respectively CAR and CAR2 – a 
negative quarterly mean. The same behavior in Brazilian capital market was perceived by Forti 
et al (2009) and Zortea et al (2017). The implications for this behavior indicate that investors 
overestimate stock returns, probably because future perspective of information is weak. 
Naturally, the Brazilian capital market does not fully capture firms´ performance, which could 
be affected by market mispricing, implying in an optimistic behavior of investors because it 
creates expectations of returns that are not fulfilled. This shows an anomaly of the market and 
creates market failures, which can be confirmed in future studies. 
 
Table 2 – Descriptive statistics of the sample 

Variable Observations Mean 
Standard 
Deviation Minimum Maximum 

CAR 21,302 - 0.004 0.228 - 0.678 0.766 
CAR2 21,236 - 0.012 0.223 - 0.692 0.710 
UR (Random Walk) 20,662 0.020 0.851 - 4.797 4.513 
US (Seasonal Random Walk) 19,956 - 0.021 0.851 - 5.090 4.055 
UB (Brown & Rozeff) 20,728 0.676 3.285 - 3.291 26.899 
UF (Foster) 20,728 - 0.469 3.141 - 26.374 6.225 
UE  (Li et al) 20,728 0.262 0.986 - 4.967 5.825 
Recession 38,599 0.264 0.441 0 1.000 
Expansion 38,599 0.735 0.441 0 1.000 
IFRS 38,599 0.504 0.499 0 1.000 
BadNewsUR 20,662 0.347 0.476 0 1.000 
BadNewsUS 19,956 0.471 0.499 0 1.000 
BadNewsUB 20,728 0.211 0.408 0 1.000 
BadNewsUF 20,728 0.533 0.499 0 1.000 
BadNewsUE 20,728 0.469 0.499 0 1.000 
Growth 19,581 1.319 2.140 - 3.948 13.165 
Leverage 22,501 0.763 0.718 0.427 5.742 
Size  22,501 14.700 2.166 3.133 21.837 
GDP 37,004 0.589 1.580 - 8.816 7.874 
Selic 38,599 0.036 0.022 0.005 0.167 

Source: Prepared by the author with data from Economatica database 

 
Unexpected earnings were measured in five different estimations: UR – random walk, 

US – seasonal random walk, UB – Brown and Rozeff (1979) ARIMA model, UF – Foster 
(1977) ARIMA model, and UE – Li et al (2022) extrapolation model. The results indicate that 
earnings surprises depend strongly on unexpected earnings estimation procedure. Specifically, 
UR, UB and UE have positive means, that is, expected earnings were exceeded by reported 
earnings (GoodNews) and US and UF, negative means indicating in those estimations the 
expected earnings are higher than reported earnings (BadNews). Since there are five proxies of 
unexpected earnings, there are also five negative measures of bad news (BadNews), one for 
each measure of unexpected earnings.  
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Table 2 also shows that negative earnings surprises are less frequent than positive 
earnings surprises, indicating that losses are less usual. The frequency of expansion stages is 
higher than the frequency of recession stages. Recession stages correspond to 26,4% of the 
period of analysis, while expansion stages 73,5% (approximately one recession quarter for three 
expansion quarters). Additionally, Table 2 shows that IFRS mandatory adoption covers 50,4% 
of the sample period, which means that almost a perfect symmetry between BR GAAP period 
and IFRS period, which ensures a robust comparative analysis between both accounting 
principles.  

About the control variables, I highlight a few points: in Growth the mean indicates 
1,319. Such behavior confirms the optimism of investor in Brazilian capital market because 
they trade 31,9% in average above book value. Leverage indicates that on average, 76,3% of 
total assets originated from third-party capital. Size indicates large companies in sample. 
Finally, GDP and Selic indicate both, respectively, Brazilian macroeconomics behavior and 
interest rates quarterly. 

Table 3 presents the frequency of good news (positive unexpected earnings) and bad 
news (negative unexpected earnings) according to recession and expansion periods with the 
five proxies of unexpected earnings. Overall, it is possible to see that the earnings news in 
recession period is about 23% of the total earnings announcements analyzed, indicating a 
similar proportion to the absolute numbers of recession quarters (26,4%, as shown in Table 2). 
That is, the total observation is fairly proportional between recession and expansion. 
Additionally, the proportion of good and bad news during recession periods is similar to the 
proportion of good and bad news during expansions. Finally,  Foster’s model (UF) generates 
the highest proportion of negative news (53% of the observations), while Brown & Rozeff’s 
model (UB) generates the lowest proportion of negative earnings (21% of the observations); 
the remaining models rages from 35% to 47% of negative news. 

 
Table 3 – Frequency of Earnings Announcements (EA) in Recession and Expansion Stages 

Recession Period 

UR  
(Random 

Walk) 

 US  
(Seasonal 
Random 

Walk)  

 UB  
(Brown 

& 
Rozeff) 

 UF  
(Foster) 

 UE  
(Li et 

al) 

 

Good News       3,091  66% 2,572  55% 3,706  78% 1,880  40% 2,571  54% 
Bad News       1,608  34% 2,127  45% 1,044  22% 2,870  60% 2,179  46% 

Total EA in Recession        4,699  100% 4,699  100% 4,750  100% 4,750  100% 4,750  100% 
% 23%  24%  23%  23%  23%  

           
Expansion Period           

Good News     10,403  65% 7,976  52% 12,648  79% 7,793  49% 8,441  53% 
Bad News       5,559  35% 7,281  48% 3,330  21% 8,185  51% 7,537  47% 

Total EA in Recession      15,962  100% 15,257  100% 15,978  100% 15,978  100% 15,978  100% 
% 77%  76%  77%  77%  77%  

           

Total EA (1995-2025) 
    

20,661  
     

19,956  
     

20,728  
     

20,728  
     

20,728  
 

% 100%  100%  100%  100%  100%  
Source: Prepared by the authors with data from Economatica. 

The Brazilian business cycles is described by the literature as having expansion periods 
higher than recession periods (Chauvet, 2002; Araújo et al, 2008; Mendes et al, 2019). 
Additionally, Brazilian business cycles are related to interest rates (Pires, 2014) and fiscal 
policy (Muniz et al, 2012), which is treated pro-cyclically by the government to reduce the 
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effects of differences occurred during business cycles, especially during recession stages, 
affecting business cycles´ behavior. As a result, recession stages tend to be shorter and deeper 
than expansion stages (Chauvet, 2002).  

 
4.2 Results of the regressions models 

Table 4 presented the empirical results of regression of earnings response coefficient 
(ERC) measured by all unexpected earnings estimations and abnormal returns estimated by 
market model in panel data with fixed effects.  

 
Table 4 – ERC estimations regressions – market model 

  
UR US UB UF UE 
Random  
Walk 

Seasonal 
Random Walk 

Brown & 
Rozeff Foster Li et al    

  CAR CAR CAR CAR CAR 
UX 0.319*** 0.019*** 0.008*** 0.018*** 0.019** 
DUREC -0.056*** -0.058*** -0.061*** -0.059*** -0.058*** 
UX*DUREC 0.028 0.005 0.009*** 0.007 0.013 
BADNEWS 0.003 -0.018*** -0.006 0.011*** -0.008** 
UX*BADNEWS -0.051*** -0.039*** -0.031*** -0.024*** -0.033*** 
UX*DUREC*BADNEWS 0.002 -0.013 -0.025* -0.012* -0.012 
IFRS -0.01** -0.006* 0.01** -0.012*** -0.01*** 
UX*IFRS 0.005 0.009 -0.001 0.002 -0.001 
UX*DUREC*IFRS -0.029** -0.013 -0.006* -0.005 -0.009 
GROWTH 0.001 0.002 0.001 0.001 0.001 
LEVERAGE -0.012 -0.009 -0.009 -0.009 -0.008 
SIZE -0.023*** -0.024*** -0.023*** -0.022*** -0.023*** 
GDP -0.001 -0.001 -0.001 -0.001 -0.001 
SELIC -0.399** -0.616*** -0.298 -0.388* -0.373* 
CONSTANT 0.371*** 0.402*** 0.362*** 0.347*** 0.374*** 
Industry Yes Yes Yes Yes Yes 
Industry*Durec Yes Yes Yes Yes Yes 
Quarter Yes Yes Yes Yes Yes 
Observations   18,277 17,474 18,296 18,296 18,296 
R2 0.02 0.02 0.02 0.02 0.02 

σ-u 0.067 0.072 0.067 0.067 0.068 
σ-e 0.219 0.213 0.219 0.219 0.219 
ρ 0.086 0.103 0.086 0.084 0.086 
F 2.05 2 2.05 2.06 2.04 
P  0 0 0 0 0 

Source: Prepared by the authors with data from Economatica database 

The results revealed that earnings response coefficient (ERC) differ according to each 
estimation model. This suggests that the choice of ERC´s estimation can affect the results of 
investors´ reaction. However, all models presented a positive ERC and were statistically 
significant at 1%, except for UE estimation (Li et al, 2022) that had a statistical significance at 
5%, which confirms previous literature that earnings surprises can explain abnormal stock 
returns. The UR estimation (random walk) presented the highest coefficient (0,319), which 
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means that to the earnings news became closer to the market (reported earnings), in other words 
it had more consistency reducing earnings surprises in the Brazilian capital market. The others 
ERC´s estimation presented similar results. I highlight UB estimation (Brown & Rozeff, 1979) 
that had the lowest coefficient. Curiously, this estimation is often mentioned in the literature as 
the most accurate model to estimate quarterly earnings, replacing analyst earnings forecast. 

As expected, recession stages (DUREC) had a negative coefficient and statistically 
significant at 1%, in all models, indicating that in those periods abnormal returns tend to reduce. 
Nevertheless, to achieve the objective of this thesis, it may be necessary to observe the behavior 
of β3 coefficient, that relates ERC with recession stages (ERC*DUREC) and the difference 
with β3 to compare both stages of business cycles (expansions and recessions).  

The results indicate some interesting observations. First, based on Johnson (1999) study, 
I expected that the β3 coefficient should have a negative value and lower than β1 coefficient, 
which indicate ERC during recession stages is lower than ERC during expansion stages, and 
statistical significance. Second, the association between ERC and stages of business cycles 
confirms that it is lower during recession stages comparing with expansion stages as those 
coefficients are lower than ERC in expansions (β3 – β1). However, the coefficients were 
positive, indicating that even during recession stages unexpected earnings explain an increase 
of cumulated abnormal returns, but this increase is shorter than during expansion stages. Third, 
the results did not present statistical significance indicating that stages of business cycles are 
not associated with ERC to explain the abnormal returns´ behavior. In this regard, the 
hypothesis H1 is rejected. Fourth, it is notable that in UB estimation β3 was statistically 
significant at 1%, but the coefficient was higher than ERC in β1, which suggests a contra 
intuitive analysis, as it is saying that ERC are higher in recession stages than in expansion 
stages. In other words, earnings quality increases in recession stages as earnings estimations are 
approaching the reported earnings which reduces earnings surprises during that period 
compared with expansion stages. By this reason, H1 is rejected. Such phenomenon can be 
explained by the business cycles behavior, described by Chauvet (2002). As recession stages 
tend to be shorter than expansion stages, indicating that this period is temporary (Hayn, 1995), 
leading to the absence of the relationship between ERC and business cycles. 

The results of mandatory IFRS adoption on earnings quality indicate that in most ERC 
estimations (except UB), abnormal returns were lower after IFRS adoption in Brazil compared 
with previous one. As IFRS standard differs from the BR GAAP, due to the information 
provided by IFRS is already recognized beforehand, since this information was anticipated, 
generating informational gains and bringing market effects closer together, unlike the Brazilian 
model, which is heavily influenced by tax legislation, it suggests a reduction on abnormal 
returns opportunities by earnings estimations, which implies an increase in informational 
efficiency in abnormal returns (Chen et al., 2010; Choi et al., 2013; Devalle et al., 2010; Downes 
et al., 2019). However, the results evidenced a reduction in abnormal returns (β7), followed by 
absence of sensibility to earnings surprises, as all UX*DUREC coefficients did not present 
statistical significance, which suggests that mandatory IFRS adoption did not increase the 
value-relevance of earnings as expected, according to Santos and Cavalcante (2014) and Eng 
et al. (2017). Including stages of business cycles, the results suggest that IFRS standards 
reduced the sensibility to earnings surprises during recession stages, especially on UR and UB 
estimations as they were negative and statistically significant at 5% and 10%, respectively, 
indicating a decline in the value-relevance of earnings during recession stages. During 
expansion stages IFRS standards did not affect the sensibility of earnings surprises (β1 + β7 + 
β8), in other words, IFRS did not change the value-relevance of earnings during expansion 
stages. In this sense, the hypothesis H2 is rejected. 

Earnings response coefficient is subject to positive and negative surprises, named as 
GoodNews and BadNews, respectively. The results indicate that BadNews was statisticaly 
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significant at 1% in US and UF estimation and 5% in UE estimation. Except for UF estimation, 
all estimations presented a negative coefficient for BadNews, suggesting that negative surprises 
can reduce the abnormal returns. On the other hand, in UF estimation, BadNews is capable to 
explain higher abnormal returns (CAR). The effect of BadNews on ERC to explain the behavior 
of CAR evidence that all estimations reduced in the presence of negative earnings surprises, as 
(β5) were negative and statistically significant. During recession stages, the sensitivity to 
BadNews increased on UB and UF estimations, as it is a period of uncertainty, which can be 
explained by Hayn (1995) and Li et al (2013) perceptions of more persistence during expansion 
stages than in recession stages. Besides the behavior of Brazilian business cycles described by 
Chauvet (2002), the author also comments that gains are higher during expansion stages 
compared with losses in recession stages. It is interesting to pointed out that during expansion 
stages GoodNews are associated with higher abnormal returns (β1 + β4 + β5). These results are 
in line with Plastun et al (2024). In this sense, the hypothesis H3 is not rejected. 

The analysis of ERC and investors´ reaction to earnings surprises can differ from 
industry to industry (Biddle & Seow, 1991). However, can these reactions vary differently 
across different stages of business cycles? The results suggest that earnings estimations reacted 
differently by industries over stages of business cycles. It is important to comment that 
“Industrial Goods” was treated as industry of reference in regression results. For example, 
“Information Technology” presented an increase in ERC compared with reference industry 
(Industrial Goods) which indicates that investors react more to GoodNews (positive earnings 
surprises) during recession stages in this industry. On the other hand, “Financial” industry 
presented BadNews (negative earnings surprises) compared with reference industry. “Cyclical 
Consumption” and “Basic Materials” industries did not presented differences statistically 
significant from the reference industry. The overview of the results pointed to an opportunity 
to investors in industries that are considered growth industry, such as “Information 
Technology”, during recession stages, while in the same period, “Financial” are more 
associated with systemic risk, which were more punish by relative earnings surprises 
estimations. In this sense, the hypothesis H4 is not rejected. 

The general results of low levels of ERC can be explained by Kothari (2001) that 
comments of reasons why ERC are “too small”. The author suggests four hypotheses: “price 
lead earnings”, “inefficient capital markets”, “noise in earnings and deficient GAAP” and 
“transitory earnings”. The first hypothesis is associated with the premise that returns are 
correlated to current earnings changes, in other words, not all earnings changes are treated as 
earning surprises by investors. Inefficiency is related to market failures to react to earnings 
surprises, however Kothari (2001) pointed out that there is no evidence that inefficient market 
predicted underreaction to earnings surprises which leads to a small ERC. Then, earnings can 
be affected by accounting GAAPs, mostly due to accruals measurement. Finally, the last 
hypothesis, “transitory earnings”, is referred to losses. Such type of information presented on 
earnings can generate information asymmetry, which induce investors to seek more 
conservative numbers as it recognizes losses (bad news) quicker than gains (good news) (Basu, 
1997). I will discuss the results of earnings conservativism over different stages of business 
cycles in the next section. 

Finaly, only Size and Selic of the control variables presented statistical significance. 
Besides, both presented negative coefficient, which means that, respectively, larger firms had 
lower abnormal returns and periods with higher interest rates are associated with a reduction in 
CAR indicating an increase in cost of capital. It is also interesting to highlight the behavior of 
ERC in each quarter. The fourth quarter was the reference one. It is notable that second and 
third quarters were consistent and statistically significant at all estimation. While second 
quarters were positive, the third ones were negative. In other words, the second quarter is 



Theme: Accounting, Technology and Sustainability: shaping the future 
research and practice 

 

www.congressousp.fipecafi.org 

responsible for reporting most of higher CAR´s behavior, and in sequence in the third quarter 
reported more reduction on CAR´s behavior.    

Table 5 presented the results of ERC in all estimations associated with abnormal returns 
measured by CAPM model. Essentially, the results were similar with presented previously. 
However, it is interesting to highlight some points. While ERC is still positive in all estimations, 
all of them suffer a reduction, which imply in a more restrictive model comparing with market 
model estimation. Furthermore, this estimation was more sensitive to interest rates, as the Selic 
coefficients indicate an increase in the negative effect of reduction of abnormal returns. Growth 
variable becomes statistically significant, which suggests that firms with high levels of premium 
supported by investors present opportunities of high abnormal returns.  

 
Table 5 – ERC estimation regression with CAPM 
  UR US UB UF UE  

  Random 
Walk 

Seasonal 
Ransom Walk 

Brown & 
Rozeff Foster Li et al    

  CAR2 CAR2 CAR2 CAR2 CAR2 
UX 0.02* 0.01 0.005** 0.009* 0.007 
DUREC -0.063*** -0.062*** -0.069*** -0.068*** -0.065*** 
UX*DUREC 0.031 0.006 0.01*** 0.010 0.015 
BADNEWS -0.002 -0.023*** -0.008* 0.007* 0.001*** 
UX*BADNEWS -0.029*** -0.025*** -0.018** -0.012** -0.013* 
UX*DUREC*BADNEWS -0.003 -0.013 -0.025* -0.015** -0.016 
IFRS 0.012*** -0.007** -0.012*** -0.014*** -0.012*** 
UX*IFRS 0.006 0.009 -0.0003 0.002 -0.001 
UX*DUREC*IFRS -0.03** -0.015 -0.006** -0.005 -0.009 
GROWTH 0.006*** 0.005*** 0.006*** 0.006*** 0.006*** 
LEVERAGE -0.01 -0.008 -0.008 -0.006 -0.005 
SIZE -0.021*** -0.021*** -0.022*** -0.022*** -0.022*** 
GDP -0.0002 -0.001 -0.0002 -0.0003 -0.0003 
SELIC -0.924*** -1.076*** -0.872*** -0.929*** -0.899*** 
CONSTANT 0.349*** 0.353*** 0.346*** 0.338*** 0.356*** 
Industry Yes Yes Yes Yes Yes 
Industry*Durec Yes Yes Yes Yes Yes 
Quarter Yes Yes Yes Yes Yes 
Observations 18224 17456 18243 18243 18243 
R2 0.02 0.03 0.02 0.02 0.02 

σ-u 0.074 0.073 0.076 0.075 0.076 
σ-e 0.214 0.21 0.215 0.215 0.215 
Ρ 0.106 0.107 0.111 0.109 0.112 
F 2.4 2.22 2.43 2.29 2.41 
P  0 0 0 0 0 

Source: Prepared by the authors with data from Economatica database 

 
Additionally, to the fixed effect approach presented in Tables 4 and 5, we also performed 

all regression framework and the results remained constant compared to OLS regression and 
we believe it would be redundant to repeat them, since they were generated only as a robustness 
analysis, we only presented the data in a panel with fixed effects. Regarding the low explanatory 
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power of R2, Dichev (2020) the typical magnitudes cover between 2% and 7%, due to stock 
returns having a lot of noise. Another point that is relevant to mention is the ERC estimations 
that, apparently, their choice affects the relative differences between industries. All results 
presented excluded “Financial” industry. As another robustness test, we regress with the 
inclusion of this industry and the results remained largely unchanged. 

 
4. Concluding remarks 

This study aimed to analyze the relation between accounting quality information and 
stages of business cycles over three aspects: earnings response coefficient (ERC) and its 
sensitivity to IFRS mandatory adoption, GoodNews and BadNews, and industries. Using a 
sample of 319 listed firms on B3 (Brasil, Bolsa e Balcão) between the 1st quarter of 1995 until 
1st quarter of 2025, we applied five different measures of unexpected earnings: Random Walk, 
Seasonal Random Walk, Brown and Rozeff (1979), Foster (1977), Li et al (2022) and use the 
business cycles chronology of CODACE.   

Overall, we do not document a systematic relationship between business cycles and 
market reaction earnings, measured by the earnings response coefficient (ERC), for the entire 
period of analysis. However, we show that after the IFRS adoption, the ERC is reduced during 
recession stages compared to expansion stages (i.e. the negative effect of recessions is observed 
only after the IFRS adoption). Although the result for the entire period differs from previous 
international literature, we argue that it is consistent with the view that business cycles in Brazil 
have short and abrupt recessions and long expansion stages (Chauvet, 2002) and that stock 
market gains in the expansion stages are higher than losses in the recession stages.  

We also show that ERC is lower and less sensitive to BadNews and this effect is more 
pronounced during recession stages, what corroborates with the low informativeness and mean 
reverting of losses. Additionally, industries classification affects differently the sensitivity of 
unexpected earnings estimations and that behavior can be intensified during different stages of 
business cycles. Finally, additional results show that naïve random walk model is closely related 
to market reaction than more complex ARIMA forecast models. 
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