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Abstract

Objective: To evaluate the accuracy of return forecasts for investors in companies listed on B3,
considering the asymmetric behavior of costs.

Method: A quantitative analysis was conducted using the financial statements of 103 companies
over the period from 2010 to 2022, with data obtained from Economatica®. Econometric models
were employed to identify the presence of cost stickiness and to examine its relationship with return
predictability.

Results: Evidence of cost stickiness was observed among the firms analyzed, suggesting a prevailing
optimism in the Brazilian market. This is based on the premise that companies are more inclined to
allocate additional resources rather than reduce them, implying that expenditures are often made in
anticipation of positive demand conditions. Both the presence and higher degrees of cost stickiness
were found to be negatively associated with the predictability of future returns, thereby indicating
that models incorporating this phenomenon may offer greater forecasting accuracy.
Contributions: This study underscores the importance of disclosing cost stickiness to capital market
participants, as it may enhance their understanding of cost structure dynamics and their implications
for the growth of operating assets and future revenue generation. Such insights contribute to a more
robust interpretation of financial statements, particularly with respect to return forecasting.
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Introduction

Tradi’rionol cost accounting argues that costs directly
follow the fluctuation in the level of operating activi-
ty (Banker, Ciftci & Mashruwala, 2008; Martins, 2018).
However, the research by Anderson et al. (2003) argued,
through the Sticky Costs Theory, that costs do not neces-
sarily respond to changes in operating volume in this way.

Predicting cost behavior is an essential part of profit fo-
recasting (Weiss, 2010; Xu & Sim, 2017). Investors, as
external users, rely on published statements to presume
information about the determinants of costs (Degenhart
et al., 2021). Novdk et al. (2017) argue that the lack of
knowledge of cost behavior leads to errors in judgment.

It is known that sales revenues and expenses do not grow
in the same proportions, since there are portions of fixed
expenses that do not necessarily reflect the linear variation
in revenues (Anderson et al., 2003; Kim & Prather-Kinsey,
2010). As external users do not have access to internal
cost information, revenue and expense growth rates are
used in equal proportions when forecasting earnings, whi-
ch favors systematic errors (Kim & Prather-Kinsey, 2010).

It is argued that fixed expenses lead to asymmetric cost
dynamics and could influence returns, as well as the predic-
tability and accuracy of these forecasts, which would affect
the assertiveness of decision-making based on accounting
reports. In this sense, access to cost information, or even
the lack of it, can be explained by the Signaling Theory
(Conelly et al., 2011). This predicts that there is a signaling
entity, which has a privileged view of internal information
and makes it available in the form of signals to an envi-
ronment, where there are several receivers. These will only
have access to the information if it is properly signaled.
The signals emitted will depend on different characteris-
tics in order to be interpreted. Thus, in this research, the
theory helps to explain that the lack of information on the
cost stickiness phenomenon, which is not signaled by the
companies, would allow for different interpretations in the
Brazilian capital market, especially in investment analysis.

This research aims to assess the accuracy of return fo-
recasts for investors in B3listed companies in relation
to the asymmetric behavior of costs. This study argues
that the investor is an external user interested in un-
derstanding cost stickiness. Once they understand this
phenomenon, they would use this information incremen-
tally when analyzing financial statements and forecas-
ting returns, based on equity and historical elements.

Countries with emerging economies such as Brazil tend to
have a greater volume of capital being traded (Ghysels, Pla

zzi & Valkanov, 2016). This research is justified by the need
to disclose internal information to the market regarding
costs and their influence on the predictability of returns.
Han and Manry (2002) point out that voluntarily disclosed
forecasts can be a signaling behavior to the market. It also
seeks to highlight a reflection on the voluntary disclosure of
forecasts to investors beyond the information published in
the set of financial statements in line with the requirements
of infernational accounting standards. Dainelli, Bini and
Giuntta (2013) mention that indicators, figures and data
in narratives are incremental elements to the information
already available, which complements the requirements
of the International Accounting Standards Board (IASB).

The insertion of return on net operating assets (RNOA)
variables and the presence of cost stickiness are expected to
provide relevant empirical results with greater explanatory
power than the previous ones in terms of forecast accuracy.
The study reinforces the Signaling Theory, in the view that
there is a signaler (publicly traded companies in Brazil),
which have a signal (presence or absence of cost stickiness),
but do not make it available to their environment. Connelly
et al. (2011) argue that signals have specificities that take
on different meanings due to their various signaling agents.

The authors point out that the theory argues that pro-
blems of social selection in organizations can be tested
empirically, given that the conditions of information are
imperfect. It is therefore considered that the theoretical
and conceptual aspects of this theory explain the findin-
gs of this research, as it is argued that cost stickiness is
a possible signaling structure that can be informed to
the market, especially as information to be interpre-
ted by investors in the context of investment decisions
in entities operating in the Brazilian capital market.

As practical contributions, the study seeks to highlight one
of the assumptions of the Cost Stickiness Theory, which
states that the phenomenon can be verified as a result of
management decisions on the realization of new costs,
which occurs infernally within the entities. In view of this, this
study makes it possible to verify what can compromise es-
timates of forecast results and returns for investor analysis.

2 Theoretical Framework

Cost stickiness has been studied for over 20 years. The
study by Anderson et al. (2003) triggered different studies
in different companies, sectors and countries. Ibrahim et
al. (2002) state that the literature on the phenomenon
is organized along three axes: evidence, determinants
and consequences. The first verifies the presence of the
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phenomenon in entities and couniries. Research that
seeks to highlight the explanatory factors of cost stickiness
aims to identify the determinants of this behavior, in
which different variables are tested to see what explains
this phenomenon. Lastly, research aimed at investigating
the consequences of cost stickiness on other elements is
still @ minority. Therefore, it is important to investigate
the asymmetric behavior of costs in different economic
sectors, especially to see if the regulation of certain sectors
influences the presence of this phenomenon in companies.

The managers of entities decide whether to carry out
or cut back on their activities, elements that make
up the structure of cost stickiness (Banker, Byzalov &
Plehn-Dujowichz, 2014). Managers are considered
to be more optimistic than pessimistic about future
sales. For this reason, they are willing to incur new
costs that may impact operating activities, which
results in asymmetric behavior (Banker et al., 2014).

Among the determinants of cost stickiness are resource
adjustment costs (Cooper & Haltiwanger, 2006). These
are the result of the reduction or occurrence of new costs,
which do not necessarily follow operational demand
linearly. This means that the cost does not grow or is
not reduced in proportion to the volume, so that there is
an elasticity of costs in relation to operational demand,
thus showing cost stickiness (Subramaniom & Watson,
2016). The phenomenon can be observed in terms of
its presence, as well as analyzed in levels and directions.
The Anderson et al. (2003) model is used to verify these
perspectives, and its presence is evidenced through the
estimated behavior, given by the dependent cost variable,
which is a function of changes in operating activity.

The levels of cost stickiness can be verified by adding up
the estimated coefficients of the model, which generate
results given in levels, which can be categorized into
ranges. Pereira and Tavares (2020) clossified the
asymmetry levels into five: between 0.01 and 0.20 (range
1); 0.21 and 0.40 (range 2); 0.41 and 0.60 (range 3);
0.61 and 0.80 (range 4) and above 0.80 (range 5). The
authors pointed out that the use of asymmetry levels in
bands is based on Richartz, Borget and Lunkes (2014)
and Subramaniaom and Watson (2016), who showed
that companies with higher levels of asymmetry were
entities with higher shares of fixed costs in their structure.

Cost stickiness can also be analyzed according to the
directions of elasticity, which are sticky and anti-sticky
(Anderson et al., 2003). The former is when the magnitude
of the increase in costs due to growth in volume is greater
than the magnitude of the reduction in costs due to a fall in
activity. In the anti-sticky direction, the opposite occurs, i.e.

the magnitude of the reduction in costs with the decrease
in operational sales activity is greater than the magnitude
of the increase in costs with the maximization of volume.

The direction of the asymmetry reflects the economic
expectations of the entities' managers (Banker & Byzalov,
2014; Weiss, 2010). It is argued that sticky behavior is
expected when expectations are optimistic, but anti-sticky
when expectations are pessimistic, i.e. when revenues or
volume are reduced, pessimistic managers are willing to
eliminate surplus resourcesto lower current operating costs.

It is assumed that the Brazilian capital market is
opfimistic, as it is conducive to new investments with
the allocation of more resources. It is characterized
as an emerging market with a large circulation
of capital (Ghysels, Plazzi & Valkanov, 2016).
The Anderson et al. (2003) model allows new variables to
be included, enabling them to interact in order to verify
their effects. Given the possibility of cost asymmetry as a
result of operational and financial variables, this research
also considers the direction of change in operating
volume, given expectations of demand. Considering
that there are several sectors of economic activity in the
capital market, entities may have different cost behaviors.
The following hypotheses were therefore formulated:

H1: The phenomenon of cost stickiness is evident in
B3listed companies.

It is expected that hypothesis H1will not be rejected,
given the argument that in the Brazilian capital market
there is a considerable volume of capital being invested
(Ghysels et al. 2016), which allows for the occurrence
of adjustment costs, which imply asymmetry in costs.

Stimolo and Porporato (2020) state that the cost
stickiness literature is vast, but in markets with developed
economies, unlike the Brazilian scenario. The authors
investigated the behavior of fixed costs in companies
in Argentina, a couniry with political and economic
turbulence, and pointed out that this behavior depends
on social, cultural and macroeconomic factors.

It is assumed that the Brazilian capital market is
optimistic, which encourages new investments with the
allocation of more resources. It is argued, however, that
this action leads to adjustment costs which point in the
direction of sticky, given the realization of new costs with
positive expectations of future demands for companies.

H2: The companies listed in B3show the presence of cost
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Hypothesis H2 is expected to be non-rejected, as it is
assumed that regulation, established through provisions
and policies, inhibits managers' decisions on adjustment
costs.  Banker, Byzalov and Chen (2013) pointed
out that strict policies prevent decisions on resource
adjustments, making it possible to affect the cost
structure. lbrahim et al. (2022) argue that the literature
has already shown evidence that regulated sectors can
mitigate managerial discretion, reducing cost asymmetry.

Ibrahim et al. (2022) point out that there is evidence
that regulated sectors can mitigate managerial
discretion. In  order to empirically test whether
companies belonging to regulated sectors in Brazil
show lower levels of cost stickiness, arguing essentially
that they have less discretion in allocating resources
to be invested in their operations, H3was formulated:

H3: Regulated segments of companies listed on B3 have
lower levels of cost stickiness.

It is expected that H3will not be rejected because, although
these companies operate in the Brazilian capital market,
where there is a considerable volume of investments, their
regulatory characteristics lead to lower adjustment costs,
inhibited by policies that can mitigate discretion and,
therefore, reflect lower levels of cost asymmetry. On the
other hand, this study considers that although a regulated
sectoris expectedto have less discretionary power for certain
actions within companies, itis possible that those managers
who point to performance-based remuneration decide to
carry out certain adjustment costs for their own benefit.

Given the expectations of the capital market, it is up
to the analyst to estimate an accurate profit forecast
(Weiss, 2010). However, Ciftci et al. (2016) argue that
they do not consider the presence of the cost stickiness
phenomenon in their forecasts, leading to errors. It
is important to understand this behavior in decisions
made internally within enfites and for analysts,
who depend on cost information to forecast profits.

There is a consensus in the literature that cost stickiness
has an impact on the accuracy of analysts' earnings
forecasts (Banker & Chen, 2006; Weiss, 2010). Martinez
(2007) argues that forecasting and projecting results are
fundamental in the investment evaluation process. For this
reason, there is a need for studies on the consequences of
the accuracy of forecasts. It is also necessary to understand
the behavior of costs, as this is one of the most important
aspects for analyzing profits (Banker & Chen, 2006).

A positive aspect of the Anderson et al. (2003) model is
the possibility of including new variables, allowing them

to interact in order to verify their effects. On the other
hand, Fairfield and Yohn (2001) considered the RNOA in
order to disaggregate it according to the Du Pont analysis.
The aim of disintegrating this indicator was to improve
forecasts of future profitability using simple decomposition
techniques. The RNOA is broken down by asset turnover
and profit margin, making it possible to provide insights
into the growth in operating assets and the sales made by
these in organizations. It is argued that asymmetric costs,
resulting from adjustment costs, influence the accuracy of
returns, as cost stickiness is a proxy for more volatile profits.

The predictability perspective of the RNOA will be the
basis for analyzing the predictability of results in the
face of the asymmetric behavior of sales, general and
administrative costs (SG&A). RNOA is essential in the
analysis of stock market investors (Fairfield & Yohn, 2001;
Nissim & Penman, 2000; Soliman, 2008), since investors
"buy" future profits in the face of current ones that indicate
future earnings. Thus, in addition to reporting earnings,
financial statements provide additional information that
tells us about the quality of earnings for forecasting.
It is expected that hypothesis H4will not be rejected:

H4: Companies listed in B3with higher levels of cost
stickiness present return forecasts with higher errors.

It is assumed that this phenomenon is present in the
capital market and that, when it is understood at higher
levels, it can influence the accuracy of return forecasts,
especially due to the adjustment costs resulting from fixed
costs that do not follow changes in volume linearly. The
dispersion of analysts' forecasts is useful in signaling
the prospects of entities and can be summarized by
return indicators. However, according to Han and
Manry (2000), the market responds to this signal with
a delay. Thus, voluntarily disclosed forecasts can be a
signaling behavior to the market (Han & Manry, 2000).

Fairfield and Yohn (2001) argue that the literature is still
inconclusive as to whether the disaggregation of indices
makes the analysis of financial statements more useful. The
authors argue that the predictability of profitability could
be used based on the accounting information available,
but suggest that further research could insert new variables
into the models for different analyses. Therefore, this
research includes the RNOA variable and cost stickiness
to enable new contributions through the findings.

In this context, it can be seen that investors do not seem
to consider some of the information available on the
market in their analysis. Therefore, it is necessary to
examine whether the participants in this environment
use all the information available (Soliman, 2008). In
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the Brazilian market, there is still low accuracy and bias
in analysts' forecasts (Lima, 2013). It is understood that
information on entities' costs is privileged and only known
to managers and other internal users in organizations.
It is therefore inferred that the understanding of cost
asymmetry may not be known to the capital market.

The Signaling Theory argues that two parties have
different access to information. The sender (signaler)
must choose and define how to communicate
information (signal), so that the receiving party can
choose how to interpret it. The theory is concerned with
reducing information asymmetry between the parties.

For entities, the signaler is the essence of the theory,
comprising internal  individuals  with a privileged
perspective who hold useful information about an
organization that is not available to individuals outside it.
Receivers are people outside the organization who don't
have this information but would like to receive it. Both
individuals may have conflicting interests and, therefore,
the signaler must benefit from some action by the receiver
(Connelly et al., 2011). For example, shareholders
could profit from buying shares in organizations that
signal more profitable future values (Certo et al., 2001).

The Signaling Theory is considered to explain the results
of this research, as it is argued that, with the results
shown, cost stickiness is a possible signaling structure
that can be informed, especially as information to
be interpreted by investors in investment decisions
in entities operating in the Brazilion capital market.

3 Methodological Procedures
3.1 Sample and data collection

The population investigated in this research is comprised
of publicly traded non-financial entities with active
registration with the B3. The analysis covers the period
from 2010 to 2022. International accounting standards
have been required in Brazil since 2010 and the most
recent data in the Economatica® database at the time
of collection referred to the 2022 fiscal year. All the
data refers to consolidated information, adjusted by the
Extended National Consumer Prince Index (ENCPI), in
millions of reais, reflecting current values, giving monetary
uniformity and comparability between financial years.

Initially, there were 5,824 observations in the 13 periods
with 448 companies with active registrations. Exclusion
criteria were set for defining the final sample and applying
it fo the models. Companies with missing observations

in consecutive periods; those with extreme variations in
revenues and/or SG&A costs from one period to the next,
which could indicate special operations; or containing
negative data for the variables of revenues, costs and net
operating assets were excluded. The final sample consisted
of 103 companies with 1,339 observations. The number
of entities by operating segment is shown in Table 1:

Table 1. Companies by operating segment

Sector Quantity Relative to total sample
Industrial goods 24 23,30%

Cyclical consumption 28 27,81%
Non-cycl@u 10 971%
consumption

Basic materials 9 8,74%

Qil, gas and biofuels 1 0,97%

Health 6 5,83%
Information technology 2 1,94%
Public utilities 23 22,33%

Source: Prepared by the authors.

It should be noted that the cyclical consumption sector is
the most representative in the sample, with 28 companies.

3.2 Analysis procedures

In order to identify the cost stickiness phenomenon and,
subsequently, its influence on the predictability of returns,
different models were used to estimate the parameters
using panel data regressions. The best model applicable
to the sample was estimated using ordinary least
squares. The assumptions of normality, multicollinearity,
heteroscedasticity and autocorrelation of the residuals
were met. It was also found that the most appropriate
model for analyzing panel data was the fixed effects
estimation model.

3.3 Measuring cost stickiness

In order to identify the asymmetric behavior of costs
and their levels, the Anderson et al. (2003) model was
used, identified as the ABJ model. The application of
Equation 1 aims to identify the asymmetric behavior
of costs. It is expected that the cost behavior to
be estimated will be considered as a dependent
variable and will be a function of changes in activity.

VGAie

RLVi¢
RLVi 4

RLVy¢
RLVit 4

}+ 8, Dummye < log i+ e, (1)

Where:

SG&A ;: Sales, general and administrative costs (expenses)
of company i in period t;

SG&AU_]: Sales, general and administrative costs
(expenses) of company i in period 1-1;
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NSR, : Net sales revenues of company i in period t;
NSR ;: Net sales revenues of company i in period t-1;

Dummy, : Dummy variable that takes on a value of 1
when company i's net revenue in period 1t is less than net
revenue in period t-1 and O otherwise;

B, B, e B,: Estimated coefficients of the model;
&, i, t: Represents the error.

Considering that this research included companies with
different sectors and sizes, the ABJ model (Equation 1) uses
the logarithm and ratio indicators, which are proposed to
increase the comparability of variables between companies,
sectors and mitigate the effects of heteroscedasticity
(Anderson et al., 2003). Equation 1 was used to tfest
H1and H3. To test H2, the ABJ model included a dummy
identifying companies belonging to regulated sectors.

The ABJ model has as its dependent variable the
variation in SG&A cost expenses and as control
variables the variation in operating level or volume
(here defined by the proxy NSR) and the categorical
dummy variable interacting with the variation in volume.
The literature uses NSR as a proxy for the level of
operational activity, since it is internal information and
this data is not publicly available (Anderson et al., 2003).

The phenomenon can be identified by the coefficients
estimated in the ABJ model, B1 + P2, interpreted as
the elasticity (asymmetry) of the cost for a 1% reduction
in revenue. In addition to identifying the specifications
inherent to measuring the phenomenon, such as the
presence of the phenomenon, the direction and level of
cost stickiness, classification bands were also considered
to segregate the levels of asymmetry according to the
definitions of Pereira & Tavares (2020) as a criterion
for summarizing and organizing these degrees.

3.4 Measuring the predictability of returns

To investigate how the presence of cost stickiness behaves
in relation to financial returns on asset investments,
the Penman and Zhang (2002) model (RNOA model)
was used. This was used because it considers that
current growth in net operating assets stimulates the
generation of sales, which are determining elements
for future operating results (Penman & Zhang, 2002).

The model is suitable for verifying how the activities
generated by the sale of assets determine the future

operating results of entities, so the RNOA is consistent
with this objective, as it is similar to invested capital
(Nissim & Penmam, 2000; Penmam & Zhang, 2002).
Information from the analysis of entities' returns can be
considered a signal to the market (Han & Manry, 2000).

The RNOA model was applied and adapted into three other
models, the purpose of which was to verify the influence of
cost asymmetry in terms of its presence and the levels of
cost stickiness on future returns on investments in assets,
providing different analyses. Equation 2 refers to the
general RNOA model, without adaptations, checking only
how the profit margin and asset turnover variables are
associated with RNOA predictability. Equations 3, 4 and 5
are the RNOA models with adaptations. These were made
by including a dummy variable that identifies the presence
of cost stickiness (Equation 3), as well as the level of the
phenomenon (Equation 4). In Equation 5, both variables
(presence and level of cost stickiness) were considered
as independent variables. The adaptation of the RNOA
model aims to include variables related to cost stickiness
to see how they are associated with RNOA predictability:

ARNOA,, = B + B RNOA + B,ARNOA, + B APM, + B,AT,
+ €, (2)

ARNOA . =

1T

+ B,Dummy + €,

B, + B,RNOA + B,ARNOA + B,APM + BA?Tf
3

ARNOA =

1

+ Bilevel ( + €

B, + B,RNOA + B, ARNOA, + B,APM, + BA(AA.T)'

1

ARNOA .=

1T

+ B,Dummy + B,Level (+ &,

B, + B,RNOA, + B,ARNOA + B,APM, + 84?1')1
5

Where Equations 2, 3, 4 and 5 show:

ARNOA _.:

t+1°

period t+1;

Change in return on net operating assets in

RNOA: Return on net operating assets in period t;

ARNOA: Change in return on net operating assets in
period t compared to period t-1;

APM;: Change in profit margin in period t compared to
period 1-1;

AT: Change in asset turnover in period t in relation to
period t-1;

Dummy: Dummy variable that takes on a value of 1
when there is cost stickiness in company i's VGA costs in
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period t and a value of O otherwise;
Level: Level of cost asymmetry of company i in period t;

B, By, By B, B, Bs e B, Estimated coefficients of the
model;

& Represents the error.

Fairfield and Yohn (2001) argue that the decomposition
of the RNOA predicts changes in profitability. Penman and
Zhang (2002) define that the RNOA model is also used to
verify the persistence of profits, so that the breakdown of this
item info profit margin and asset turnover makes it possible
to increase the explanatory power in the predictability of
operating profits and, consequently, returns. The model
uses elements of the financial statements to inform investors
of their return, as a sign of the sustainability of profits.

The reason for including the variable 'DummyCS' to
identify the presence of cost stickiness in the RNOA
model is based on the argument of Penmam and
Zhang (2002), who argue that it is possible to adapt
the RNOA model by observing changes in expense
ratios. It is assumed that the presence of asymmetric
cost behavior results in less accurate predictability.

Equations 2, 3, 4 and 5 aim to test H4, so that it is possible
to identify which model has greater explanatory power and
which variable (PM, T, presence or level of cost stickiness)
most influences the predictability of the RNOA. These
equations are also used to test the accuracy of the forecasts.

The RNOA model suggests two interpretations. The first is
from the perspective of asset turnover. Sales are seen as
being generated by net operating assets, so net growth in
these assets generates growth in sales. Higher sales growth
would indicate the abilityto make more sales that will persist,
thus improving profitability (Penman & Zhang, 2002).

Another interpretation is from the perspective of profit
margin. Growth in operating profit in relation to sales
indicates that lower expenses will persist. This scenario is
more likely to occur when costs and expenses are fixed.
In this sense, it can be argued that there is a positive
relationship between the rate of operating profit growth
and the rate of sales growth (Penman; Zhang, 2002).

3.5 Measuring the accuracy of predictability

Considering the possible occurrence of cost stickiness
and the investigation of its influence on the predictability
of future returns for entities, the research analyzed the
so-called Absolute Prediction Error (APE) to identify the

accuracy of return forecasts. According to Fairfield and
Yohn (2001), the APE is the absolute value between the
actual value and the predicted value of the dependent
variable of the RNOA model (ARNOAt+1) , with the
median values of both being taken into account for this
calculation, the difference between which is given by
modulus. According to Fairfield and Yohn (2001), when
calculating the APS, the actual and predicted value of the
predictive variable is taken into account. The median was
taken because it is the central value and best represents
the data set. The value of the absolute standard error
close to O indicates a more accurate model, i.e. with a
lower level of error in the estimates (Fairfield & Yohn,
2001), as shown in Equation 6:

EPA = |MdARNOA4; — MAARNOA.4,| (6)

Where:
MdRNOA, , ,: Median of the actual value in AROA

t+17

MdARNOA,, -
ARNOA, ..

Median of the predicted value in

It should be noted that we only analyzed the APE values for
the RNOA models that presented variables with statistical
significance in relation to the dependent variable, since this
would justify comparing the values of the models' residuals
to check the accuracy of the predictability between them.

According to Weiss (2010), a greater amount of
information available specific to a company would
reduce the forecasting error. It is therefore argued that the
aforementioned comparison would indicate the model
with the greatest accuracy (precision) in predicting returns,
i.e. the model with APE closest to O is considered the most
appropriate model in terms of predicting financial returns
on investments in assets, therefore with greater accuracy
and lower error. Equations 2, 3, 4 and 5 were considered
for this analysis, complementing the test of H4. Therefore,
the accuracy test of the models aims to identify the
one that predicts RNOA with the lowest error value, in
other words, it seeks to confirm whether cost stickiness
variables negatively influence the predictability of returns.

4 Results and Discussion
4.1 Descriptive analysis

The statistical analysis of the variables used in the models
shows high values for standard deviation and coefficient
of variation, emphasizing that, with the exception of profit
margin, there is a high degree of variability in the data,
mainly due to the diversity of economic segments (Table 2).
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Table 2. Descriptive statistics of the variables

Variable Obs Ave Min Max S.D. C.V. (%)

Net sales revenue (NSR) 1.339 12642,00 10,11 388000,00 33884,00 268,03

Selling, general and administrative costs (SG&A) 1.339 1406,00 0,00 37634,00 3378,00 240,26
Net operating assets (AOL, NOA) 1.339 12019,00 0,72 383400,00 33708,00 280,46
Operating profit (OP) 1.339 10874,00 -1499,00 351900,00 29951,00 275,44

Return on net operating assets (RNOA) 1.339 1,175 -0,8696 20,76 1,252 71,54
Profit margin (PM) 1.339 0,7918 -4,1117 1,250 0,2807 35,45

Asset turnover (T) 1.339 1,438 0,0726 20,22 1,452 100,97

Source: Survey resulfs.

Legend: Obs.: number of observations. SD: standard deviation. C. V.: coefficient of variation. NOA: net operational asset.

Before starting to discuss the asymmetric behavior of
costs, it is important to present descriptive analyses of
the proportion of SG&A costs in relation to operating
volume (proxy NSR). On average, 17.19% of the sample's
net revenue is consumed by SG&A costs. It should be
noted that this amount is impacted by the higher average
of the 'cyclical consumption' segment, whose entities
reported a 24% consumption of NSR by SG&A costs.
According to Degenhart et al. (2016), these entities need
to hold a large volume of stock, which can also have its
performance affected by falling consumption and the fact
that their companies are dependent on importing inputs
and selling on foreign markets (Jacques et al., 2020).

4.2 Cost stickiness analysis

Medeiros et al. (2005) argue that in order to accept the
condition of asymmetric cost behavior, the regression
applied to the ABJ model must indicate B, > 0, B, <
0, B, + B, < 1. It should be noted that the coefficients
obtained are average values from the sample (Table 3):

Table 3. Cost asymmetry

Analysis BoO B1 B2 B1+p2 cd]'igfed Direction  Range
Al . 0,018 0,361 -0,041 0,320 0,204 Sticky 2
companies

Source: Research results.

When companies from all sectors are analyzed together,
the asymmetric behavior of costs is identified (Table 3).
The explanatory power of the model (adjusted R2) was
20.4%, showing that the behavior of the dependent
variable 'SG&A costs' can be, albeit relatively low,
explained by variations in the behavior of volume (proxy
SG&A) and by the dummy representing periods when
SG&A fell. It should be noted that the low value of the
adjusted R2may be due to the diversity of the sectors
and the representativeness of the values observed.

The results in Table 3 show that the value of 0.361
obtained for P1 indicates that SG&A costs increase by
0.36% for every 1% increase in NSR. The value of 0.04
obtained for B2 is negative and indicates strong evidence
of asymmetric costs. The combined value of B1 and 2
indicates that SG&A costs decreased by 0.32% for every
1% reduction in revenue, suggesting that these costs were
not proportional to the change in volume (Anderson
et al. 2003). Hypothesis Hlis therefore not rejected.

The asymmetry of SG&A costs is classified in band 2 (0.21
- 0.40), indicating a degree of 0.32 in the sticky direction,
as classified by Pereira and Tavares (2020). Therefore,
it is assumed that in Brozil, these companies apply
more resources than they cut, indicating investments.

To test hypothesis H2, a more specific analysis was
considered, in which sectors were broken down into
segments, starting with an analysis in which companies
were identified as 'regulated' and 'unregulated'. Regulated'
companies are those that comply with specific reporting
requirements to their regulatory bodies and may suffer
more institutional pressure than others. In this study, only
the regulated sectors 'electricity' and 'oil, gas and biofuels'
were considered. To identify the companies belonging to
these sectors, dummy variables were included which took
on the value 1 if they were 'regulated', and O otherwise.

After applying the ABJ model with the dummy identifying
regulated companies, cost asymmetry was not identified,
and the combined coefficients were not statistically
significant. According to Ibrahim et al. (2022) there is
evidence that regulated sectors can mitigate managerial
discretion, and as a result reduce the asymmetric behavior
of costs. Thus, it is assumed that regulated segments better
adjust their costs in relation to volume. In view of the
findings, hypothesis H2is rejected, since cost asymmetry
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in the 'regulated' sectors was not identified at any level.

After applying the ABJ model to all the companies together,
equation 1 was applied individually to each entity, so that it
was possible to check the direction and level of asymmetry
for each one. Ofthe 103 companies in the sample, 49 were
found to have cost stickiness. In general, 18 companies
are classified in band 1 with an asymmetry level between
0.07 and 0.20 and only 1 (which operates in the yarn
and fabrics sector, a cyclical consumption segment) is
in band 5, which indicates a higher level of asymmetric
behavior (above 0.80). With regard to the direction of
the asymmetry, of all the companies identified with the
presence of the phenomenon, only six pointed to the anti-
sticky direction, indicating that for some companies there
is more cost reduction with a drop in volume. Thus, 43
companies pointed to the sticky direction, in which the
magnitude of the increase in costs is greater when volume
grows. It can be seen that 39% of the companies with
the presence of the cost stickiness phenomenon belong
to the 'cyclical consumption' sector (19 companies).

The hypothesis H3is therefore not rejected. It is argued,
based on Weiss (2010) and Banker and Byzalov (2014) that
this direction reflects the economic expectations of entities,
includingintheBrazilianscenario. ltisinferredthatmanagers
are more optimistic and maintain resources with positive
expectations regarding operating volume and demand.

Bearing in mind that the sticky direction was predominant

in the findings, in addition to verifying that of the 43
companies with this direction belong to the 'cyclical

Table 4. RNOA predictability models

consumption' sector, it is estimated that these companies
pointto a more optimistic view of managers, in which faced
with positive expectations they are more willing to increase
the application of resources in new expenses in the face of
a growth in operating volume. According to Degenhart et
al. (2016), entities in this segment depend on importing
inputs and selling on foreign markets (Jacquesetal., 2020).

Ibrahim (2015) argues that anti-sticky behavior can
be justified by the pessimistic decisions of managers
in periods of economic recession. Managers quickly
withdraw  unused because they believe
that demand will decrease for a longer period. The
companies that showed asymmetry in this direction

resources

belong to the 'cyclical consumption', 'industrial goods'
and 'basic materials' segments. For those entities in which
the presence of this phenomenon was not identified,
it should be noted that it is quite likely that they have
better adjusted their costs in proportion to revenues.

4.3 Andlysis of the predictability of returns

To analyze the predictability of returns, whether or not the
cost stickiness variables were taken into account, Equations
2, 3, 4 and 5 were applied to all the companies together.
Table 4 shows that the general and adapted RNOA models
are useful for predicting future RNOA values, with similar
adjusted R2values. It should be noted that the diversity of
sectors in the sample is likely to be a factor affecting the
explanatory power of the models, especially with regard to
the variables related to cost stickiness (presence and level).

Model Intercept RNOAt ARNOAt APMt ATt DummyCS LevelCS R2adjust
| Coefficient -0,7408 0,6328 0,2878 0,1142 -0,2025
Cenera 0,4289
p-value 0,0000*** 0,0000*** 0,0000*** 0,1173 0,0000***
RNOA with Coefficient 0,1077 0,1427 0,3807 0,2141 0,3214
the presence 02199
of cost ¢
stickiness p-value 0,0034*** 0,0000*** 0,0000*** 0,0085*** 0,0000***
RNOA and Coefficient -0,1205 0,1499 0,3741 0,2151 -0,3203 -0,2979
cost stickiness 0,2227
levels p-value 0,0002*** 0,0000*** 0,0000*** 0,0081*** 0,0000%*** 0,00714***
RNOA, Coefficient 0,1151 0,1497 0,3748 0,2148 -0,3203 -0,0187 -0,2725
presence and 02222
levels of cost ¢
stickiness pvalue 0,0018*** 0,0000*** 0,0000*** 0,0082*** 0,0000*** 0,753 0,0274**

Source: Research results.
Legend: **Significant at 1%; ***Significant at 10%.
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Table 4 shows that the general RNOA model has greater
explanatory power (42.89%) when compared to the
others. When analyzing the independent variables, it
can be seen that all of them, with the exception of APM,
were found to have a significant positive association in
predicting future RNOA, when cost stickiness variables
are not taken info account. |t suggests that as the
current RNOA increases, there is an expectation that
the future RNOA will also increase. It is worth noting
that this positive association is an important signal for
investors, since RNOA is considered a similar item to
return on invested capital (Nissim & Penman, 2001).

On the other hand, it was pointed out that when the RNOA
model is adapted with the inclusion of variables related to
cost stickiness, the adjusted R2values decrease, due to the
diversity of the sample composition and the cost asymmetry
variables in the models, which was already expected.

The RNOA model with the identification of the presence
of cost stickiness indicated that the latter, responsible for
adapting the models (DummyCS) , showed a negative and
significant coefficient, i.e. the presence of cost stickiness
suggested a reduction in the RNOA predictive variable.
The same result could be seen in relation to the level
of asymmetry, which was negatively associated with the
value of future RNOA, indicating that higher levels of cost
asymmetry tend to indicate lower values of future returns
on net operating assets. Finally, the last adapted RNOA
model, which considered both the presence and levels of
asymmetry,showedthatonlythedegreesofcoststickinessare
statistically significant in the predictability of future RNOA.

It is suggested that the levels of cost stickiness are an
essential characteristic to consider in entities, as they are
a fundamental signal for reflecting profitability and future
returns. These results suggest that greater degrees of cost
asymmetry are associated with lower future RNOA values.

The RNOA predictability models applied, considering or not
the specificities of cost stickiness, generally indicated that
the variables RNOAt, ARNOAt, APM(t)and ATt are positively
associated with predicting future RNOA. It is argued that
profitability variables disaggregated into PM and T show
a positive association with changes in current profitability
compared to the forecast one year ahead, providing
information on future profitability (Fairfield & Yohn, 2001).

It can be seen that decomposition is useful for
increasing information on the predictability of
future RNOA. This supports the argument that stock
market investors should use accounting information,
examining it both immediately and in the future,
and checking returns based on this (Soliman, 2008).

Bearing in mind that the Brazilian market is marked
by analysts' forecasting bias and there is low accuracy
in predictability (Lima, 2013), it can be seen that the
information resulting from the increase in the variables
of changes in RNOA, PM and T, are potential signals
that enable investors to understand the forecast of future
results, reducing the informational asymmetry between
entities and the capital market (Conelly et al., 2011).

Considering the Brazilian capital market as a signaling
environment, in the context of Signaling Theory, it should
be noted that information about the cost stickiness
phenomenon, which could influence the predictability of
future returns, is not signaled in this environment to its
recipients. The signaling environment, which also includes
accounting regulators with their various disclosure
requirements, does not favor the reduction of information
asymmetry between entities and capital market investors.

The entities analyzed operate in the capital markets
and therefore need to comply with accounting
standards, including the publication of financial
reports. These documents provide information that can
affect decisions (Conelly et al., 2011). The Signaling
Theory argues that the process of acquiring more
information that reduces informational asymmetry
between the various parties is costly, making the process
of issuing signals costlier (Connelly et al., 2011).

Given the results, it is likely that the cost structure of the
entities included in the sample is largely defined by fixed
cost elements. It is argued that the phenomenon of cost
stickiness can influence the prediction of returns which
tend to reduce in the face of its presence and/or level. It is
argued that this consequence is not subject to a cause and
effect relationship, but suggests thatthe phenomenon may
reflecton othervariablesand, inthiscase, onfuture returns.

4.4 Andlysis of forecast accuracy

The APE values were calculated according to Fairfield
and Yohn (2001) and were analyzed using descriptive
statistics. Table 5 shows the results of the APE values for
the general and adapted RNOA models, since for the
latter, the variables of interest related to cost stickiness
showed statistical significance. The analysis of the APE
values for the four models is aimed at comparing and
identifying the one with the highest predictive accuracy.

Table 5. APE values

RNOA model EPA

Model 1: RNOA 0,04726
Model 2: RNOA + DummyCS 0,03885
Model 3: RNOA + LevelsCS 0,03586
Model 4: RNOA + DummyCS+ LevelsCS 0,03598

Source: Research results.
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Table 5 shows that the RNOA model with the highest
accuracy, whose APE value was closest to 0, refers to
model 3, being the one with the lowest level of error in
the predictability of future RNOA. It takes into account the
level of cost asymmetry when estimating future returns,
with an explanation adjustment coefficient of 22.22%. It is
argued that for publicly traded non-financial companies
in Brazil, the future RNOA predictability model that
takes info account the levels of cost asymmetry appear
to be the most accurate for estimating future forecasts.

In general terms, the results of the research show that the
phenomenon of cost stickiness is present in non-financial
companies listed in Brozil. It is possible to suggest,
therefore, that the phenomenon has a negative effect on
the predictability of future results. However, it is understood
that macroeconomic factors in the Brazilian context itself,
management decisions in specific periods resulting from
crises and even specific characteristics of each sector,
lead to adjustment costs that determine cost stickiness.

5 Final Considerations

The models showed that 49 publicly traded non-
financial entities in Brazil indicated the presence of cost
stickiness, at different levels. The results indicate positive
expectations on the part of the entities with regard to
the volume of production and sales, since they showed
evidence of the application of resources, with the inclusion
of new costs, in the face of optimistic expectations.

In addition, both the level of cost asymmetry and its
presence in the entities are negatively associated with
return predictability, indicating that the existence of
cost stickiness or its increase indicates lower future
RNOA values. This finding later showed that, although
cost stickiness variables are associated with lower
predicted returns, the model that uses the level of
asymmetry to predict returns was the most accurate,
as it is incremental information in investment analysis.

The results may be based on the following arguments:
1) the entities analyzed may have a structure with higher
shares of fixed costs, making it difficult to reduce costs
in general (Richartz & Borgert, 2020); 2) the entities are
optimistic and managers are prone to not reducing costs,
even when faced with a reduction in volume (Banker
et al., 2014); 3) cost stickiness should be strategically
signaled to the market as a phenomenon that can
negatively influence the forecasting of returns; 4) by
considering the levels of asymmetry in the predictability
of returns, more accurate estimates are possible.
the entities'

The historical information disclosed in

accounting and financial reports does not indicate
any signs of cost stickiness and its possible impact on
future returns. Therefore, by considering information
on cost elasticity in the future predictability of returns,
it would be possible to increase the usefulness of
the financial statements. This study differs from
previous ones in that it showed that cost stickiness can
influence the prediction of returns, considering the
context in which investors only have public information
disclosed by entities in line with regulatory bodies.

This research makes a number of contributions. The
adaptation of the RNOA model to predict future
returns showed that the inclusion of variables related
to cost stickiness proved to be useful in predicting
returns. The analysis of APS values stands out as a
methodological contribution, as this procedure has not
been used in similar research in Brazil before. Unlike
previous studies, this research used only public data

Recommendations are suggested to the standard-setting
and regulatory bodies that decide on the required content
of accounting information for entities in the market when it
comesto disclosing policies that can improve transparency
and disclosure related to cost stickiness in the Brazilian
financial market. It is advisable to issue NBC TG 26, which
deals with the presentation of accounting statements,
with adjustments to the content of the explanatory
notes on the disclosure of the possibility of the presence
of cost stickiness in the cost structure of companies.

Management decisions can result in adjustment costs,
which, given discretionary aspects, would favor the
presence of cost stickiness. It is considered valid to
develop studies on the financial motives related to
expectations in the decision to make adjustment costs,
especially behavioral aspects. It is also suggested that
qualitative research be carried out on the determinants
in the decision-making process of discretionary
elements, since this phenomenon is present in entities.

It would be useful to analyze other indicators related to
profitability and return for entities or investors from the
Du Pont perspective, especially in the sense of financial
leverage, which has not been dealt with here. This would
make it possible to verify the influence of cost stickiness
in relation to financing obligations in their operations,
which also depend on management decisions.
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