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A B S T R A C T

This paper analyzes the occurrence of market timing and its effects on primary share issues (IPOs
and SEOs) of 123 Brazilian firms in the 2004–2015 period, by investigating the relation between
the cumulative abnormal returns and amount of proceeds raised. We use cumulative abnormal
returns, before and after the share issue, as a proxy for equity market timing. The results indicate
the existence of market timing in the decision to issue shares in the Brazilian capital market,
reflected in the abnormal returns, resulting in obtaining a larger volume of resources by the
companies practicing this behavior.

1. Introduction

According to the market timing theory, firms tend to issue equity or debt securities to exploit windows of opportunity, and this
behavior is a significant determinant of their capital structure (Baker & Wurgler, 2002). Therefore, firms make financing decisions
under the influence of market conditions (Alti, 2006). Evidence of this practice is provided by the fact that issuance of shares is more
likely to occur after announcement of positive abnormal returns or publication of favorable prospectuses (Lucas & McDonald, 1990).
In this context, it can be assumed that optimistic investors pay more for these shares because they believe in high future returns, or
even that managers of firms act to induce mispricing by investors, which is also indicated by the fact that share issues tend to precede
negative abnormal returns (Baker & Wurgler, 2000; Ritter, 1991) (Figs. 1 and 2).

With an eye focused on the market conditions, the abnormal return – a comparative measure between the return of the company
and the average market return (Ritter, 1991) – can shed light on the context in which the decision was made to float shares from two

https://doi.org/10.1016/j.najef.2019.03.022
Received 23 May 2018; Received in revised form 26 March 2019; Accepted 28 March 2019

⁎ Corresponding author.
E-mail addresses: matheusgomes@usp.br (M.C. Gomes), vinicius_magnani@hotmail.com (V.M. Magnani), tatiana.albanez@usp.br (T. Albanez),

marvalle@usp.br (M.R. Valle).

North American Journal of Economics and Finance 49 (2019) 361–377

Available online 29 March 2019
1062-9408/ © 2019 Elsevier Inc. All rights reserved.

T

http://www.sciencedirect.com/science/journal/10629408
https://www.elsevier.com/locate/najef
https://doi.org/10.1016/j.najef.2019.03.022
https://doi.org/10.1016/j.najef.2019.03.022
mailto:matheusgomes@usp.br
mailto:vinicius_magnani@hotmail.com
mailto:tatiana.albanez@usp.br
mailto:marvalle@usp.br
https://doi.org/10.1016/j.najef.2019.03.022
http://crossmark.crossref.org/dialog/?doi=10.1016/j.najef.2019.03.022&domain=pdf


perspectives, one external (investor) and the other internal (manager) to the firm. From the manager’s standpoint, the abnormal
return before the issue serves as an indicator of the best moment to issue equities (Baker & Wurgler, 2000). In turn, from the investor’s
perspective, the occurrence of an abnormal return after issuing shares can represent the market’s perception regarding the firm’s
financial decision or its operational performance, thus viewed positively or negatively by the market (Ritter, 1991; Silva & Famá,
2011).

With the strong development of the Brazilian capital market in the 2000 s together with the country’s economic growth, some
firms that sold shares at record high prices, or obtained unusually large volumes of resources, suffered a substantial drop in their
share prices within a year after the placement (Silva & Famá, 2011). This pattern of record high funding from the market in contrast
with negative returns after the offering can be blamed on speculative fever by the market. However, if the theoretical underpinning of
the existence of market timing is considered, relations like these can be more clearly understood.

In Brazil, studies testing the market timing theory have found evidence of this behavior (Albanez & Lima, 2014; Albanez, 2015;
Rossi Junior & Jiménez, 2008; Rossi Junior & Marotta, 2010). However, the findings regarding the long-term effects of this strategy
on financing decisions or capital structure have been mixed or even contradictory, like those described by Mendes, Basso, and Kayo
(2009), for whom the question of internal generation of cash or the search for an optimal capital structure better explains firms’
financing decisions and hence their capital structure.

Nevertheless, it is possible to note limitations of the metrics and models used to examine and identify market timing behavior by
Brazilian companies. Measures such as the historic average market-to-book ratio (M/B), proposed by Baker and Wurgler (2002), or
moments with high volumes of new issues (hot markets), as proposed by Alti (2006), are fragile when applied to analyze decisions to
issue securities in the Brazilian market, largely due to the lack of dynamism of the capital market and the low number of share
launches over time, as can be seen in the figures below and in Appendix A.

Fig. 1. Domestic market capitalization (Dec. 17) – USD billions. Source: World Federation of Exchanges – WFE.
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In this respect, studies such as those by Rossi Junior and Marotta (2010) and Albanez and Lima (2014) have failed to find strong
evidence of market timing in Brazil, mainly when considering the long-run behavior of these companies. The results found by these
researchers are reflections of the proxies used, which clearly need a more dynamic market to capture the behavior in question.

The criticisms of using the historic market-to-book ratio to ascertain the existence of market timing by managers, as proposed by
Baker and Wurgler (2002), rest on the fact that this proxy is also used to represent investment or growth opportunities in the capital
structure literature. In this sense, Kayhan and Titman (2007) presented reasons not linked to market timing behavior that would
cause the market-to-book variable to be negatively related to leverage, such as growth opportunities or lesser information asymmetry.
In turn, the method of hot-cold markets proposed by Alti (2006) can fail to represent the direction of the cause-effect relationship
between the volume issued and the moments of hot or cold markets. Therefore, authors like Elliott, Koëter-Kant, and Warr (2007) and
Huang and Ritter (2009) have proposed the use of alternative measures to ascertain windows of opportunity to issue securities,
namely mispricing measures and cost of capital, respectively.

Special attention should be paid to studies reporting that firms tend to issue shares when the cost of equity capital is relatively
low, and tend to repurchase shares when this cost is high. This strategy is a reflection of the evidence of positive abnormal returns
before share issues and negative abnormal returns afterward (Baker & Wurgler, 2000; Lucas & McDonald, 1990; Ritter, 1991).
Furthermore, it has been verified that firms tend to issue greater numbers of shares when investors are enthusiastic about the
forecasts for profits and rate of return, a reflection of a window of opportunity to obtain capital at low cost (Korajczyk, Lucas, &
McDonald, 1991; Rajan & Servaes, 1997).

In this context, here we propose an alternative way to test the occurrence of equity market timing and its effects on primary share
issues in the Brazilian stock market, by using the ex-post cumulative abnormal return for three different windows: 6months (−6,
+6), 12months (−12, +12) and 18months (−18, +18). We use descriptive analyses of the data and linear regression models in a
sample composed only of primary shares because the proceeds from the sale of these shares go to the issuer. The analyses are
performed considering initial public offerings (IPOs) on the BM&FBovespa along with follow-on offerings (also known as seasoned
equity offerings – SEOs), between 2004 and 2015. Our main objective is to analyze whether market timing behavior influences
decisions on public share offerings in the Brazilian capital market. More specifically, we examine if a relationship exists between
abnormal return levels and the proceeds raised from the shares issued, so that firms tend to raise more money when they experience
positive abnormal returns before issuance and negative abnormal returns thereafter, typical of market timing behavior.

The results indicate that market timing behavior influenced decisions for primary share issues in Brazil, identified based on the
following observations: (i) more than 69% of firms had positive returns before issuance; (ii) on average, firms that issue primary
shares and subsequently incur negative abnormal returns obtained more capital than firms that incur positive abnormal returns after
the issue; (iii) there is a positive relationship between abnormal returns before the share issue and total proceeds raised from the
shares offered; (iv) there is a negative relationship between abnormal returns after the share issue and total proceeds raised from the
shares offered; and, (v) primary share issues that occur after positive abnormal returns and before negative abnormal returns tend to
involve firms that obtain more proceeds from the shares offered compared to firms that do not behave this way. It is important to
emphasize that the evidence in favor of the market timing hypothesis is not extremely strong and appears to depend on the variable
considered, but our results did not present significant evidence against the research hypotheses.

This study stands apart from others by investigating the relationship between cumulative abnormal returns and the amount of money

Fig. 2. Value of share trading (Year-to-date Dec 17) - USD billions. Source: World Federation of Exchanges – WFE.

M.C. Gomes, et al. North American Journal of Economics and Finance 49 (2019) 361–377

363



raised through primary share offerings, with the goal of checking the occurrence, and mainly the effects, of equity market timing on the
results of these transactions. By bringing this phenomenon into focus and proposing the use of abnormal returns to measure it, we contribute
by overcoming the methodological limitations of measuring the impacts of market timing by applying models that use other proxies to
capture this behavior by firms, such as the historical average of the market-to-book ratio or hot-cold market moments. Therefore, we believe
this study contributes both to researchers in the area, with a novel approach compared to others employed in the literature, and to capital
market agents, by analyzing the determinants of firms’ financing decisions considering market conditions for issuance of securities. The next
section summarizes the theoretical framework on equity market timing. Section 3 defines the research hypotheses and describes the
methodological procedures employed. Section 4 describes the data and presents the results. Section 5 presents the robustness and sensitivity
checks. The last section contains our final considerations.

2. Market timing theory

2.1. Equity market timing in different types of studies

The theory of market timing or equity market timing is attributed to the work of Baker and Wurgler (2002), although previous
works had already noted the tendency for firms to take advantage of windows of opportunity to decide on using equity or debt capital
(Baker & Wurgler, 2000; Jalilvand & Harris, 1984; Pagano, Panetta, & Zingales, 1998; Ritter, 1991; Taggart, 1977).

Baker and Wurgler (2002) pointed to evidence of equity market timing in four types of studies. The first was analysis showing that
the decision to issue equity instead of debt is positively related to periods when the market value of shares is high compared to book
value or past market values (Asquith & Mullins, 1986; Jalilvand & Harris, 1984; Korajczyk et al., 1991; Marsh, 1982; Pagano et al.,
1998; Taggart, 1977). Therefore, firms with high market-to-book ratios prefer to issue shares rather than bonds, since it is likely that
their shares are overvalued, and then tend to repurchase shares when the market-to-book value is low (Baker & Wurgler, 2002).

The second type of study bringing evidence of the importance of market timing behavior on firms’ capital structure, according to Baker
and Wurgler (2002), refers to analyses of long-run stock returns. They indicated that firms are more likely to issue shares when the cost of
equity capital is relatively low and tend to repurchase shares when this value is high, as revealed by evidence of positive abnormal returns
before share issues and negative abnormal returns afterward (Baker & Wurgler, 2000; Lucas & McDonald, 1990; Ritter, 1991).

Ritter (1991) analyzed the long-run performance of 1526 firms that had undertaken initial public offerings (IPOs) in the United
States between 1975 and 1984. He discovered that the long-run return of the firms analyzed was lower than that of two benchmark
indexes (NASDAQ and AMEX-NYSE) by some 30% in the three-year period after the IPO. According to him, firms issue shares when
investors are more optimistic about the perspectives for growth of earnings, as a way to reduce their cost of capital, in detriment to
the expected return of initial investors.

Baker and Wurgler (2000) observed that firms issue more shares in periods before low market returns, and analogously, issue
more bonds before periods of high returns. The fact that share issues precede negative returns, both through initial public offerings
(IPOs) and seasoned equity offerings (SEOs), suggests that the capital market is inefficient and that managers try to exploit this
inefficiency. The presumption is thus that market mispricing is perceived better by managers than by investors.

On this last point, according to Lucas and McDonald (1990) managers know more about the value of their firms than do investors, and
while on average the market might correctly value companies, this value can be mispriced temporarily. After shares are traded, as the market
receives new information about the company, if it is undervalued, the value will increase, and if it is overvalued, the value will decline.

The third group of studies indicated by Baker and Wurgler (2002) is associated with over-optimism and consequent mispricing by
investors regarding the information disclosed by firms and about IPOs. In reality, the second and third group of studies with evidence of
market timing described by Baker and Wurgler (2002) are not well defined and are closely interrelated, so that many studies can be classified
in both groups. What stands out in the findings of this third group is the fact that firms tend to issue shares in larger volume when investors
are enthusiastic in their forecasts for earnings and rates of return, opening a window of opportunity for the firm in which it can obtain funding
by issuing shares with low cost of capital (Korajczyk et al., 1991; Loughran & Ritter, 1995, 1997; Rajan & Servaes, 1997; Ritter, 1991).

Finally according to Baker and Wurgler (2002), perhaps the most convincing evidence found in previous works is the fact that managers
admit engaging in market timing in anonymous surveys, such as that conducted by Graham and Harvey (2001). In 1999, those authors sent
questionnaires to more than 4000 chief financial officers (CFOs) of companies in the United States and Canada. Of the 392 CFOs who
responded fully to the survey, the majority admitted making capital structure decisions based on informal practices. The study revealed that
market timing is a basic concern of CFOs in their decisions on financing from different sources of capital.

2.2. The model of Baker and Wurgler (2002) and alternative models for investigation

The aim of Baker and Wurgler (2002) was to analyze how market timing influences the capital structure of firms and if this behavior
generates a short- or long-run impact on the capital structure. For this purpose, they used a sample of 2289 firms during the period from 1968
to 1999, with data collected from the Compustat database. As a measure of the opportunity for market timing perceived by managers, they
used the ratio between each firm’s market value (M) and its accounting or book value (B), known as the market-to-book ratio (M/B).

The authors used the date of the firms’ IPOs as the starting point for analysis, allowing them to examine the behavior of leverage
around the IPO and its relationship with the market-to-book ratio. Therefore, they evaluated sub-samples considering the firms in the
pre-IPO, IPO and post-IPO years.

Based on traditional regressions used in capital structure studies, the preliminary results of Baker and Wurgler (2002) indicated a strong
negative relationship between the variation in leverage and the measure of the market-to-book opportunity, mainly by the positive
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relationship between the latter metric and the net equity issues. Hence, the general pattern is that the higher the market-to-book ratio is, the
greater will be the net equity issue, and as a consequence, the higher the net equity issue is, the lower leverage will be.

To test the persistence of market timing’s effect on the capital structure of firms, they used financial leverage at book value and market
value as the dependent variables and added to the model the average market-to-book ratio weighted by external financing, or “external
finance weighted-average market-to-book ratio” (M/Befwa), as an independent variable, besides control variables, and also included the M/B
ratio as a control in this model to capture the growth opportunity attribute. They stressed that the M/Befwa metric represents the relevant
historical variation of the market valuations, and is responsible for capturing the persistence of the effects of market timing on the firms’
capital structure. This variable assumes high values for firms that obtained debt financing when the market-to-book ratio was high, and vice
versa, with greater weight being attributed to moments when significant financing decisions were made.

By means of the external finance weighted-average market-to-book ratio (M/Befwa), Baker and Wurgler (2002) found a strong
impact of market timing on the capital structure of American firms in the period from 1968 to 1999, with a persistently negative
relationship between this variable and firms’ leverage. Even when using data for longer than 10 years, the historical market-to-book
values influenced leverage much more than current valuations, with ample and persistent effects on the capital structure.

The method proposed by Baker and Wurgler (2002), with the inclusion of M/Befwa to measure the market timing behavior, was
important because it sought to reflect the historical influence of the M/B ratio on firms’ capital structure. However, studies of the
Brazilian market using those authors’ method have not found long-term persistence of the effects of the M/Befwa metric on the capital
structure of firms, such as the works of Mendes et al. (2009) and Albanez and Lima (2014).

In this sense, the rejection of the hypotheses of the theory indicates the need to include alternative variables in the model to
investigate the phenomenon from other angles, adjusted to the reality of each market, especially emerging markets where market
timing has been less explored. The market-to-book ratio itself, used as a proxy for the managers’ perception of opportunities for
market timing, has been criticized for also representing opportunities for investment or growth of the company (Elliott et al., 2007).
The relative lack of dynamism of the capital markets of emerging countries, already mentioned, and the small number of stock issues
hinder calculation of the M/Befwa metric end the use of the method of Baker and Wurgler (2002) in countries like Brazil. Thus,
alternative proxies and models need to be considered to assess market timing behavior.

In an investigation of the impact of market timing behavior on firms’ capital structure, Alti (2006) focused on a single source of financing,
IPOs. According to him, market timing attempts are more apparent in IPOs than in any other financing scenario. His sample was similar to
that of Baker and Wurgler (2002), but covered the 1971–1999 period. He proposed a different proxy to measure the market timing behavior
of firms that carried out IPOs in the United States, using a measure that considers firms that go public in “hot issue market” periods,
characterized by high IPO volume in terms of the number of issuers, and firms that go public in “cold issue market” periods. The hot (cold)
months are those when the number of IPOs is greater (lower) than the median of the detrended distribution of the monthly moving average of
IPOs. He used a dummy variable that assumes value of one when a firm goes public at a “hot” moment, and zero when going public in a
“cold” market. As dependent variable, he used measures considering the proceeds obtained from issues, and as control variables the market-
to-book ratio, profitability, firm size, R&D spending, lagged book leverage and tangibility.

With this method, Alti (2006) verified that in hot periods firms tend to issue more shares in IPOs and do so when the prices are
higher in relation to the book value per share than do firms in cold periods (low number of IPOs), characterizing market timing
behavior. This is due to the low cost of capital provided by a temporary window of opportunity. However, in testing the persistence of
market timing on leverage, both the M/B ratio and the dummy HOT did not influence the long-term capital structure of firms.

The work of Alti (2006) made contributions to market timing theory by including factors related to the market conditions for
shares, besides the characteristics of firms, relating possible mispricing of shares with a hot market, so that this hot market period is a
possible window of opportunity with influence on financing decisions. The study took into consideration the market conditions at the
issue moment and the result of the offering in terms of amount of proceeds obtained. However, those results could reflect other
factors besides market timing attempts by firms, such as adjustments to attain an optimal capital structure of firms that issue shares in
hot market periods or a real need to obtain funds, given that the market is hot and there might be real opportunities for growth.

Finally, it is important to mention the work of Huang and Ritter (2009), who analyzed the patterns of external financing decisions
of listed American firms in the 1964–2001 period, through a direct measure of the cost of equity capital based on the risk premium of
the market (equity risk premium – ERP). Among the results, the authors found that past ERPs have persistent long-run effects on the
capital structure of firms, influencing their financing decisions. They also found that firms cover a large portion of their financial
deficit by using debt when the market risk premium is high, resulting in high leverage for several subsequent years. In line with the
works mentioned, here we examine the market timing behavior in the Brazilian capital market by means of an alternative proxy
based on the abnormal returns of companies, aiming to overcome some of the methodological limitations mentioned previously, and
thus contribute to the literature by generating new evidence about the theme.

By examining the abnormal returns before share issues, we hope to obtain responses regarding firms’ decisions to issue securities.
There is evidence that firms issue more shares after experiencing positive abnormal returns or when the market is hot in terms of
number of issues (Alti, 2006; Lucas & McDonald, 1990). In turn, abnormal returns after share issues indicate whether the financing
decision was seen as positive or negative by the market. Firms with below-average performance after issuing shares might have
benefited from informational advantages or excessive enthusiasm of investors (Baker & Wurgler, 2000; Korajczyk et al., 1991).

Therefore, to investigate the temporary market mispricing and temporal variation of adverse selection costs as motivators of
decisions to float shares, we use cumulative abnormal returns, before and after the share issue, since cumulative abnormal returns can
serve to measure both the perception of managers and of investors regarding a firm’s financing decision process.
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3. Research design

3.1. Hypotheses

According to the theory and empirical evidence, market timing behavior is directly associated with the performance of the stock
market. When a window of opportunity or market with a high volume of IPOs appears, firms tend to issue shares instead of debt
securities to obtain funding at lower costs. In the presence of an imperfect market, managers can choose the best moment to issue
shares so as to obtain proceeds at an undervalued cost, while investors will only take account of this at a moment after the issue (Alti,
2006; Baker & Wurgler, 2002).

To directly analyze the decision to issue shares and the consequences of this decision on the total amount of money raised, we use
the ratio of the cumulative abnormal return with the total amount raised through this financing route. The cumulative abnormal
return is a flexible measure that considers intrinsic aspects of the firm and also depends on market conditions.

Previous studies have shown that market timing attempts when issuing shares tend to precede periods of negative abnormal
returns and follow periods of positive abnormal returns (Baker & Wurgler, 2000; Ritter, 1991). The positive abnormal return before
the stock issue date can be due to the over-optimism of investors or be motivated by mispricing caused by managers. In Brazil, recent
evidence indicates that firms generally manage their earnings to increase them, and this occurs more often around the share offering
date, with the objective of obtaining the best price (Domingos, Ponte, Paulo, & Alencar, 2017). This behavior is expected, because
firms can postpone or even cancel the issue when faced with an unfavorable scenario (Lucas & McDonald, 1990). Therefore, our first
hypothesis (H1) seeks to verify the relationship between abnormal returns before the share issue and total proceeds raised from the
shares offered. We can expect a positive relationship between these variables, since firms tend to issue shares after experiencing
positive abnormal returns.

By separating firms that experience positive abnormal returns from those that do not, before and after issuing shares, one can
expect to find that firms engaged in market timing obtain more money from share issues than companies that supposedly do not
behave this way. In other words, if managers act as indicated by market timing theory, and the window of opportunity they exploit is
temporary, firms should tend to issue more shares or obtain more proceeds by this route after incurring positive abnormal returns, to
take advantage of a market with a low equity funding cost compared to the cost of other sources of capital. After the shares are issued
and the window closes, these same firms tend to present negative abnormal returns in the short/medium range, due to adjustment of
investors’ expectations. Therefore, we investigate two more hypotheses, H2 and H3. The second hypothesis (H2) verifies if firms that
issue shares and subsequently incur negative abnormal returns tend to be firms that obtain more proceeds from the shares offered,
leading to a negative relationship between abnormal returns after the share issue and total proceeds raised. The third hypothesis (H3)
seeks to verify if primary share issues that occur after positive abnormal returns and before negative abnormal returns tend to involve
firms that obtain more proceeds from the shares offered compared to firms not experiencing this behavior of abnormal returns around
the share offering date. Briefly, we investigate the following three hypotheses:

• H1: There is a positive relationship between abnormal returns before the share issue and total proceeds raised from the shares
offered.

• H2: There is a negative relationship between abnormal returns after the share issue and total proceeds raised from the shares
offered, with firms that issue primary shares and subsequently incur negative abnormal returns tending to be firms that obtain
more proceeds.

• H3: Primary share issues that occur after positive abnormal returns and before negative abnormal returns tend to involve firms
that obtain more proceeds from the shares offered compared to firms not experiencing this behavior of abnormal returns around
the share offering date.

3.2. Data and sample

The data on the firms that carried out IPOs and follow-on offerings in the Brazilian market between 2004 and 2015 were gathered
from the online database of the São Paulo Securities, Commodities and Futures Exchange (BM&FBovespa) (http://www.bmfbovespa.
com.br). In this interval, there were 222 primary stock issues: 85 follow-on offerings and 137 IPOs. The final sample of firms came
from a wide range of economic sectors.

To compose the final sample, we excluded banks, insurers, insurance brokers and investment funds, due to the special char-
acteristics of their capital structure. Then we adopted the same criteria used by Baker and Wurgler (2002) and Albanez and Lima
(2014), by excluding the firms that presented the following conditions: (1) total assets worth less than R$ 10 million; (2) missing
accounting information in the main database used (Economatica®) that impairs the analysis; (3) book leverage higher than 1 (or
100%); and (4) market-to-book ratio greater than 10. The final sample was composed of 123 companies and 165 primary share issues:
97 initial public offerings and 68 follow-on offerings (see Appendix B).

3.3. Definition of the variables

To analyze the market timing behavior directly related to the decision of issue new shares, we used the measures of issue volume
and proceeds raised, as employed by Alti (2006), as well as the related price of the shares sold. These three measures were used as
dependent variables.
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With respect to the explanatory variables, to calculate abnormal return we relied on the method employed by Ritter (1991), of
monthly benchmark-adjusted returns, for which the abnormal return is the difference between the firm’s stock return and the average
market return. To ascertain the abnormal returns before and after the share issue, each month was defined by 21 successive trading
days in relation to the issue date (event). Under this setup, month 1 consists of days 1–21 after the event, month 2 consists of days
22–42 after the event, and so on, until reaching days 169–189 (6th month), 232–252 (12th month), and 358–378 (18th month) post-
event. We used the same method for abnormal returns before the share issue, but with month 1 composed of the 21 trading days
before the event, until reaching the 6th, 12th and 18th month prior to the issue date (days 169–189, 232–252 and 358–378, re-
spectively).

We chose the benchmark-adjusted returns model used by Ritter (1991) because it provides the abnormal returns for all firms in all
analysis windows. Economic models to estimate abnormal returns such as the Capital Asset Pricing Model (CAPM) are sensitive to
beta estimation, especially for cases of low liquidity stocks and observations with few historical data, which are very present in our
sample.

As done by Silva and Famá (2011) and Murcia, Murcia, and Borba (2013), we used the Bovespa Index (Ibovespa) to calculate the
average market return, i.e., the benchmark. Ibovespa is the main performance indicator of the stocks traded in the BM&FBovespa and
contains major companies in the Brazilian capital market. In this study, the monthly abnormal returns were grouped in three different
windows (−6, +6; −12, +12; −18, +18) by the cumulative average abnormal return (CAR) technique. Since we calculated the
CAR per company, represented by only one asset (one stock), instead of a portfolio of assets, the CAR was adjusted only in the interval
to reflect abnormal return of 6, 12, and 18months.

To classify the firms into groups with negative and positive abnormal returns, before and after the stock issue in the three different
windows, we applied two dummy variables. The dummy D_CAR1it assumes value 1 when a firm i had a positive cumulative abnormal
return before the primary share issue, and 0 otherwise, in a time interval t of 6, 12 or 18months. In turn, the dummy D_CAR2it
assumes value 1 for firm i that had a negative cumulative abnormal return after the primary share issue and 0 otherwise, in the same
three intervals.

Finally, we also used the following control variables: firm size, profitability, tangibility of assets, book leverage and market-to-
book ratio. Besides these, we included the sectorial market-to-book ratio proposed by Pagano et al. (1998), represented by the median
of all the market-to-book ratios of a determined sector in the quarter when the company in that sector issued shares. Sectorial market-
to-book (M/Bs) also was used to avoid the problem of high mechanical correlation between the M/B ratio and the dependent variable
based on the stock price (Cap3). Since we used quarterly data, the problem of the naturally high correlation between these variables is
more likely here than in the work of Alti (2006), who used annual data, since the closer the issue date is to the quarterly closing date
after the issue, the more similar these values will presumably be. The quarterly data for calculation of the variables were obtained
from the Economatica® database. Table 1 summarizes the calculation of each variable.

Table 1
Variables used in the analyses.

Variables Abbrev. Definition/Calculation Reference

Dependent Variables
Amount of capital raised Cap1 Capital raised/Total assets Alti (2006)
Number of shares issued Cap2 No. of shares offered/No. of shares outstanding
Price per share Cap3 Price per share offered/Book value of the share

Explanatory variables
Cumulative abnormal return before share

issue
CAR1t Obtained using monthly benchmark-adjusted returns before

share issue, for three different windows (t= 6, 12 and
18months)

Ritter (1991) and Silva
and Famá (2011)

Cumulative abnormal return after share
issue

CAR2t Obtained using monthly benchmark-adjusted returns after share
issue, for three different windows (t= 6, 12 and 18months)

Dummy for cumulative abnormal return
before share issue

D_CAR1t =1 for firms with positive CAR1 and zero otherwise, for each of
the three different windows (t= 6, 12 and 18months)

Dummy for cumulative abnormal return
after share issue

D_CAR2t =1 for firms with negative CAR2 and zero otherwise, for each of
the three different windows (t= 6, 12 and 18months)

Dummy for cumulative abnormal return
before and after share issue

D_CAR1t*D_CAR2t =1 for firms with both D_CAR1 and D_CAR2 are 1, and zero
otherwise, for each of the three different windows (t= 6, 12 and
18months)

Control variables
Firm size Size ln(total assets) Bessler, Drobetz, and

Kazemieh (2011)
Tangibility Tang (Fixed assets – Reval. Res.)/Total assets Albanez and Lima (2014)
Profitability Prof EBITDA/Total assets Alti (2006)
Book leverage Lev DL/Total assets Albanez and Lima (2014)
Market-to-book M/B Market value of assets/Book value of assets Baker and Wurgler (2002)
Sectorial market-to-book M/Bs Median of the M/B ratios of sector i at time t Pagano et al. (1998)

Notes: Ln, natural logarithm; Reval. Res., revaluation reserve; EBITDA, earnings before interest, taxes, depreciation and amortization; DL, debt
liabilities, composed of short- and long-term loans, bonds and commercial lease obligations.
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3.4. Models

To test the hypotheses, we used descriptive analyses of the data and linear regression models. These models were based on the
paper of Alti (2006), who analyzed the relationship of market-timing and the number of shares issued. However, as explanatory
variables we used both the continuous variables (CAR1 and CAR2) and the discrete variables (D_CAR1 and D_CAR2). We lagged the
control variables by one period to minimize multicollinearity and problems of heteroscedasticity, except the market-to-book ratios
(both firm and sector M/B). Since the lagged M/B ratio was not available for some firms, especially those that carried out IPOs, we
used the measure for the same quarter when the share issue took place, and did the same for M/Bs.

Model 1 tests whether there is a positive relationship between abnormal returns before the share issue and total proceeds raised
from the shares offered (H1). Only the continuous variable CAR1 is used to test H1 due to the size and distribution of the two groups
belonging to the sub-sample with 68 follow-on offerings (D_CAR1t=1 and D_CAR1t=0), which makes a linear model with the
explanatory variable D_CAR1 irrelevant. In addition, Model 2 and Model 3 test H2, that there is a negative relationship between
abnormal returns after the share issue and total proceeds raised from the shares offered (Model 2), with firms that issue primary
shares and subsequently incur negative abnormal returns tending to be those that obtain more proceeds (Model 3). Finally, Model 3
tests whether primary share issues that occur after positive abnormal returns and before negative abnormal returns tend to involve
firms that obtain more proceeds from the shares offered compared to firms not experiencing this behavior of abnormal returns around
the share offering date (H3). Therefore, the following estimation models with cross-sectional data were used:

Model 1:

= + + + + + + +Y CAR M B Tang Prof Size Lev u( 1) ( / ) ( ) ( ) ( ) ( )ij i i i i i i i1 2 3 4 5 6

Model 2:

= + + + + + + +Y CAR M B Tang Prof Size Lev u( 2) ( / ) ( ) ( ) ( ) ( )ij i i i i i i i1 2 3 4 5 6

Model 3:

= + + + + + + +Y D CAR M B Tang Prof Size Lev u( _ 2) ( / ) ( ) ( ) ( ) ( )ij i i i i i i i1 2 3 4 5 6

Model 4:

= + + + + + + +Y D CAR D CAR M B Tang Prof Size Lev u( _ 1 _ 2) ( / ) ( ) ( ) ( ) ( )ij i i i i i i i1 2 3 4 5 6

where Yij denotes the dependent variables j Cap1, Cap2 and Cap3; Cap1 is the amount of capital raised; Cap2 is the number of shares
issued; Cap3 is the price per share; CAR1 is the cumulative abnormal return before share issue calculated for three different windows
(6, 12 and 18months); CAR2 is the cumulative abnormal return after share issue calculated for three different windows (6, 12 and
18months); D_CAR1=1 for positive cumulative abnormal return before the share issue and 0 otherwise, for three different windows
(6, 12 and 18months); D_CAR2=1 for negative cumulative abnormal return after the share issue and 0 otherwise, for three different
windows (6, 12 and 18months); D_CAR1*D_CAR2 is an interaction variable that is 1 if both D_CAR1 and D_CAR2 are 1, used for three
different windows (6, 12 and 18months);M/B is firm market-to-book ratio or sectorial market-to-book ratio (when used, represented
byM/Bs); Tang is tangibility; Prof is profitability; Size is firm size; and Lev is book leverage. The variables Tang, Prof, Size and Lev were
lagged by one quarter.

We also used robust variance/covariance matrices of the parameters (White’s correction) for the hypothesis of the existence of
heteroscedasticity, checked by the Breusch-Pagan test (Fávero, 2015). The results of these tests, the regressions and analyses of the
data are presented in the next section.

4. Analysis of the results

We first used a sample of 68 primary stock issues, all of them follow-on offerings, because only firms that issued additional shares
after the IPO have data to calculate the cumulative abnormal return before the issue (CAR1). Table 2 presents the descriptive statistics
of this first sample of firms, and all the variables of Model 1 and Model 4.

It can be seen from Table 2 that the variable denoting the amount of capital raised in the issue (Cap1) shows that on average the
firms obtained about 16% of the book value of their assets. The mean of the variable denoting the number of shares issued (Cap2) was
nearly 20% of outstanding shares, and the mean price per share (Cap3), which is measured by the relation between price and book
value, was 1.068. Furthermore, the larger the analysis window, the greater the mean of the cumulative abnormal return
(CAR16=21.3%, CAR112=37.9%, CAR118=46.4%). The variable D_CAR shows the percentage of firms that had positive and
negative cumulative abnormal returns before share issue. An important finding is that 69.1% of the companies that carried out
follow-on offerings presented positive abnormal returns before that offering (mean D_CAR16=0.691). In other words, 47 of the 68
follow-on transactions followed a period of positive abnormal returns, within a 6-month interval. This number increases as the
window lengthens (D_CAR112=0.794 and D_CAR118=0.853).

The literature predicts that firms tend to issue shares after periods of positive abnormal returns, motivated by market timing
behavior, to take advantage of temporary mispricing of their shares (Baker & Wurgler, 2000; Ritter, 1991). The finding that the large
majority of follow-on offerings happened after the firms experienced positive cumulative abnormal returns is in line with the lit-
erature, with indications that companies tend to postpone further issues if the scenario is not favorable (Lucas & McDonald, 1990).
However, this result hinders the linear regression analysis with the explanatory variable D_CAR1, because the sample is not large and
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the distribution of the two groups (D_CAR1t=1 and D_CAR1t=0) is unequal, making a comparative analysis difficult regarding the
means of Cap1, Cap2 and Cap3. Even so, significant differences can be noted between firms with positive cumulative abnormal return
(D_CAR1=1) and those with negative cumulative abnormal return (D_CAR1=0), at 6 and 18-month intervals, regarding share price
(Cap3). The mean values and difference of means test show that companies with positive cumulative abnormal return obtain a better
share price on average.

Table 3 presents the results of the linear regressions based on Model 1 considering the different windows (6, 12 and 18months).
The positive relationship between abnormal returns before the share issue (CAR1) and amount of proceeds raised (Cap1) were
significant at 1% for the 6- and 12-month intervals. The fact that at least 69% of the follow-on offerings occurred after positive
abnormal returns, together with the results pointing to the positive relationship between CAR1 and Cap1, not only corroborates the
first hypothesis (H1), but also provides evidence that market timing behavior influenced decisions for primary share issues in Brazil in
the period studied. Thus, from the viewpoint of managers, it can be said that firms issue shares after positive abnormal returns as a
way to obtain relatively more proceeds, with higher abnormal returns leading to larger amounts of capital raised. The finding that
such decisions were or were not motivated by attempts to exploit windows of opportunity will be clearer in the next analyses, because
by examining abnormal returns after share issues it is possible to verify, from the viewpoint of investors, whether a decision to issue
shares was influenced by temporary market mispricing.

According to Table 3, the M/B ratio was significant and negatively related to the number of shares issued (Cap2), while the same
ratio was positively related to the price paid for the shares (Cap3). Thus, the results indicate that firms with higher market value to
book value of assets sold shares for higher prices and issued fewer shares. In general, the results indicate that firms with more
valuable tangible assets and small firms raised more money. Furthermore, those with larger leverage obtained less capital due to the
relatively lower price of their shares.

Table 4 contains the descriptive statistics for all the public share launches (IPOs and follow-on offerings), laid out as in Table 2.
Now based on the total sample of 165 primary share issues between 2004 and 2015, analysis of the subsequent cumulative abnormal
returns (CAR2 and D_CAR2) reveals a more homogeneous distribution, with the comparative analysis model fitting better than the
model with the variable D_CAR1. Table 4 shows that the larger the analysis window, the lower the mean of the cumulative abnormal
return after the share issue (CAR26=3.4%, CAR212=−1.6%, CAR218=−6.4%). The means of dependent variables were 0.313,
0.243 and 1.422, for amount of capital raised (Cap1), number of shares issued (Cap2) and price per share (Cap3), respectively. The
frequency of D_CAR2 varied approximately around 50% when considering the three time intervals (D_CAR26=0.485,
D_CAR212=0.509, D_CAR218=0.497), representing almost half of the preceding negative abnormal returns (D_CAR2=1).

Table 5 reports the results of Model 2 and Table 6 reports the results of Model 3, with both tables considering time intervals of 6,
12 and 18months. The results of Table 5 point to a negative relationship between cumulative abnormal return after the share issue
(CAR2) and dependent variable Cap1, statistically significant for 12 and 18months, at 5% and 10%, respectively. The variable Cap3
had significance at the 1% level only in the time window of 6months. In relation to Model 3, the results of Table 6 show that on
average the firms that incurred negative cumulative abnormal returns after issuing shares (D_CAR2=1) raised more capital (Cap1) at
higher price per share (Cap3) than those that experienced positive cumulative abnormal returns after launching shares in the short/
medium range. The results in Table 6 are consistent with those in Table 5. Therefore, we have evidence to accept the second
hypothesis (H2). On average, the firms with D_CAR212=1 raised capital corresponding to 34.9% of their total assets, while the figure
for firms with D_CAR212=0 (those with positive cumulative abnormal return after issuing shares) was 27.5%.

Table 2
Descriptive statistics of the determinants of the decision by firms to issue shares: sample with 68 follow-on offerings (2004–2015).

Quantitative Variables N Mean Standard Deviation Minimum Maximum

Cap1 68 0.159 0.102 0.013 0.561
Cap2 68 0.198 0.142 0.011 0.805
Cap3 68 1.068 0.742 0.023 4.064
CAR16 68 0.213 0.480 −0.884 2.314
CAR112 68 0.379 0.575 −1.285 2.314
CAR118 68 0.464 0.721 −1.561 3.530
M/B 68 1.621 0.682 0.761 4.627
M/Bs 68 1.541 0.646 0.777 4.627
Tang 68 0.257 0.242 0.000 0.911
Prof 68 0.060 0.043 −0.005 0.200
Size 68 15.327 1.447 12.803 19.761
Lev 68 0.323 0.145 0.010 0.673

Dummy Variables N Frequency

D_CAR16 68 0.691
D_CAR112 68 0.794
D_CAR118 68 0.853
D_CAR16 *D_CAR26 68 0.265
D_CAR112 *D_CAR212 68 0.353
D_CAR118 *D_CAR218 68 0.324

See Table 1 for variable definitions.
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Table 4
Descriptive statistics of the determinants of the decision by firms to issue shares: total sample of primary share issues (IPOs and follow-on offerings,
2004–2015).

Quantitative Variables N Mean Standard Deviation Minimum Maximum

Cap1 165 0.313 0.230 0.013 1.015
Cap2 165 0.243 0.143 0.011 0.998
Cap3 165 1.422 0.993 0.023 8.910
CAR26 165 0.034 0.272 −0.741 1.016
CAR212 165 −0.016 0.470 −2.207 1.232
CAR218 165 −0.064 0.602 −3.021 1.068
M/B 165 1.932 0.806 0.761 4.985
M/Bs 165 1.753 0.671 0.777 4.627
Tang 165 0.255 0.242 0.000 0.982
Prof 165 0.056 0.078 −0.452 0.372
Size 165 14.229 1.596 9.397 19.761
Lev 165 0.307 0.189 0.000 0.939

Dummy Variables N Frequency

D_CAR26 165 0.485
D_CAR212 165 0.509
D_CAR218 165 0.497

See Table 1 for variable definitions.

Table 3
Effect of abnormal returns on primary share issues: sample with 68 follow-on offerings. This table presents the results of cross-sectional regression.
Only the sample with 68 follow-on offerings was used in the analysis of the variable CAR1t (t=6, 12 and 18months). The variables are those
contained in Model 1, where Yij denotes the dependent variables j Cap1, Cap2 and Cap3. Model 1:

= + + + + + + +Y CAR M B Tang Prof Size Lev u( 1) ( / ) ( ) ( ) ( ) ( )ij i i i i i i i1 2 3 4 5 6 .

6months 12months 18months

Cap1 Cap2 Cap3 Cap1 Cap2 Cap3 Cap1 Cap2 Cap3

CAR16 0.092 0.031 0.006 – – – – – –
(0.006)*** (0.476) (0.956) – – – – – –

CAR112 – – – 0.074 0.015 0.060 – – –
– – – (0.008)*** (0.729) (0.441) – – –

CAR118 – – – – – – 0.027 −0.018 0.035
– – – – – – (0.340) (0.578) (0.525)

M/B 0.014 −0.088 0.859 0.014 −0.089 0.861 0.010 −0.089 0.858
(0.419) (0.004)*** (0.000)*** (0.418) (0.004)*** (0.000)*** (0.561) (0.004)*** (0.000)***

Tang 0.091 0.117 0.070 0.095 0.119 0.069 0.097 0.119 0.071
(0.010)*** (0.130) (0.617) (0.009)*** (0.121) (0.628) (0.009)*** (0.134) (0.618)

Prof −0.193 −0.323 −0.708 −0.200 −0.317 −0.756 −0.213 −0.254 −0.804
(0.426) (0.377) (0.392) (0.399) (0.381) (0.356) (0.371) (0.489) (0.345)

Size −0.020 −0.007 −0.005 −0.019 −0.009 0.006 −0.029 −0.015 0.001
(0.036)** (0.632) (0.882) (0.048)** (0.525) (0.849) (0.009)*** (0.269) (0.978)

Lev −0.114 0.065 −0.799 −0.136 0.053 −0.777 −0.152 0.037 −0.783
(0.096)* (0.471) (0.048)** (0.050)** (0.556) (0.043)** (0.040)** (0.682) (0.039)**

Const 0.454 0.417 0.035 0.436 0.447 −0.162 0.605 0.558 −0.068
(0.005)*** (0.112) (0.961) (0.007)*** (0.063)** (0.798) (0.001)*** (0.021)** (0.911)

N 68 68 68 68 68 68 68 68 68
Prob > F 0.000*** 0.010*** 0.000*** 0.000*** 0.012** 0.000*** 0.000*** 0.010*** 0.000***

R2 0.502 0.235 0.696 0.487 0.229 0.698 0.386 0.233 0.697

Estimation with robust matrix Yes Yes Yes Yes Yes Yes Yes Yes Yes

Breusch-Pagan test
Chi2(1) 5.79 8.32 3.89 5.14 8.00 3.91 11.18 10.33 4.15
Prob > Chi2 0.016** 0.004*** 0.049** 0.023** 0.005*** 0.048** 0.001*** 0.001*** 0.042**

Notes: The variables Tang, Prof, Size and Lev were lagged by one quarter. We assumed significance of 5% in the Breusch-Pagan test for hetero-
scedasticity, i.e., when H0: homoscedasticity is rejected, the regression was performed by robust standard errors to correct the standard deviation for
the possible presence of heteroscedasticity (White’s correction). The table presents the linear coefficient of each explanatory variable followed by the
p-value in parentheses. For rejection of the null hypothesis of coefficient equal to zero: *** significance at 1%; ** significance at 5%; * significance at
10%. See Table 1 for variable definitions.
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The positive and significant relationship between the variables D_CAR2 and Cap1 indicates that firms with negative CAR after
issuing shares obtained a larger volume of resources (Cap1) than the others. In relation to the control variables, the M/B ratio was
significant and positively related to the Cap1 and Cap3 measures and negatively related to the Cap2 variable. The other independent
variables presented results consistent with those of Table 3. In particular, more profitable firms issued fewer shares and obtained less
capital. Of particular note are the negative relations between Size on the one hand and Cap1, Cap2 and Cap3 on the other, all with
statistically significant coefficients, as shown in Tables 5 and 6.

Table 7 shows the combined effect of D_CAR1 and D_CAR2 on the primary share issues for the three time windows, the results of
Model 4. This variable D_CAR1*D_CAR2 is a function of both the past and the subsequent cumulative abnormal returns, being 1 if both
D_CAR1 and D_CAR2 are 1. Table 2 shows that the values assumed by this variable were 0.265%, 0.353% and 0.324%, for 6, 12 and
18months, respectively. These percentages refer to share issues that occurred after abnormal positive returns and before negative
abnormal returns, indicating probable market timing behavior. Table 7 reports positive and significant associations between
D_CAR1*D_CAR2 and Cap1 for 6 and 12month windows. Therefore, primary share issues that occur after positive abnormal returns
and before negative abnormal returns tend to involve firms that obtain more proceeds from the shares offered compared to firms not
experiencing this behavior of abnormal returns around the share offering date, corroborating the third hypothesis (H3). The results
considering the control variables did not differ significantly from those found in the previous analyses.

In summary, all models presented significance and the expected sign of the dependent variable amount of capital raised (Cap1),
especially for the 12-month time window. The models with the variable number of shares issued (Cap2) presented specification
problems, while those with the variable price per share (Cap3) had a significant coefficient in the analysis of abnormal returns after
share issues. Although the evidence is not extremely strong and the results depend on the variables considered, all significant
coefficients have the sign that supports the research hypotheses, that is, we never have significant coefficients against the hypotheses.

According to Alti (2006), the effect of a higher market value to book value (Cap3) is expected when analyzing market timing, but
this ratio can be more closely tied to the effect of pricing intangible assets, and can be totally exogenous to the firm. Thus, the effect of
ratio of proceeds obtained by the issue over the total assets after the issue (Cap1) can more directly capture the market timing
behavior of managers, since they decide on this number conditional on a price. In relation to the different analysis windows, the

Table 5
Effect of abnormal returns on primary share issues: total sample (IPOs and follow-on offerings), model with variable CAR2t. This table presents the
results of cross-sectional regression. The complete sample was used in the analysis of the variable CAR2t (t=6, 12 and 18months). The variables are
those contained in Model 2, where Yij denotes the dependent variables j Cap1, Cap2 and Cap3. Model 2:

= + + + + + + +Y CAR M B Tang Prof Size Lev u( 2) ( / ) ( ) ( ) ( ) ( )ij i i i i i i i1 2 3 4 5 6 .

6months 12months 18months

Cap1 Cap2 Cap3 Cap1 Cap2 Cap3 Cap1 Cap2 Cap3

CAR26 −0.03 0.012 −0.495 – – – – – –
(0.501) (0.783) (0.010)*** – – – – – –

CAR212 – – – −0.058 −0.029 −0.129 – – –
– – – (0.024)** (0.348) (0.259) – – –

CAR218 – – – – – – −0.034 −0.029 −0.03
– – – – – – (0.084)* (0.157) (0.732)

M/B 0.039 −0.083 0.771 0.037 −0.083 0.753 0.037 −0.083 0.754
(0.035)** (0.000)*** (0.000)*** (0.040)** (0.000)*** (0.000)*** (0.042)** (0.000)*** (0.000)***

Tang 0.027 0.046 0.308 0.025 0.044 0.307 0.022 0.041 0.309
(0,599) (0,324) (0,176) (0,634) (0,343) (0,185) (0,668) (0,383) (0,184)

Prof −0.418 −0.224 −0.188 −0.34 −0.172 −0.22 −0.376 −0.17 −0.375
(0.007)*** (0.028)** (0.778) (0.029)** (0.128) (0.752) (0.016)** (0.105) (0.586

Size −0.098 −0.044 −0.107 −0.096 −0.043 −0.111 −0.096 −0.042 −0.113
(0.000)*** (0.000)*** (0.007)*** (0.000)*** (0.000)*** (0.006)*** (0.000)*** (0.000)*** (0.005)***

Lev −0.058 −0.035 −0.602 −0.066 −0.045 −0.532 −0.057 −0.042 −0.504
(0.405) (0.568) (0.046)** (0.329) (0.448) (0.082)* (0.401) (0.479) (0.099)*

Const 1.661 1.037 1.595 1.645 1.023 1.646 1.638 1.009 1.671
(0.000)*** (0.000)*** (0.016)** (0.000)*** (0.000)*** (0.014)** (0.000)*** (0.000)*** (0.014)**

N 165 165 165 165 165 165 165 165 165
Prob > F 0.000*** 0.000*** 0.000*** 0.000*** 0.000*** 0.000*** 0.000*** 0.000*** 0.000***

R2 0.598 0.215 0.592 0.610 0.223 0.578 0.604 0.228 0.575

Estimation with robust matrix No Yes No No Yes No No Yes No

Breusch-Pagan test
Chi2(1) 2.12 91.12 0.68 2.14 78.96 0.43 2.73 76.95 1.28
Prob > Chi2 0.145 0.000*** 0.410 0.147 0.000*** 0.512 0.098* 0.000*** 0.259

Notes: The variables Tang, Prof, Size and Lev were lagged by one quarter. We assumed significance of 5% in the Breusch-Pagan test for hetero-
scedasticity, i.e., when H0: homoscedasticity is rejected, the regression was performed by robust standard errors to correct the standard deviation for
the possible presence of heteroscedasticity (White’s correction). The table presents the linear coefficient of each explanatory variable followed by the
p-value in parentheses. For rejection of the null hypothesis of coefficient equal to zero: *** significance at 1%; ** significance at 5%; * significance at
10%. See Table 1 for variable definitions.
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results found indicate the occurrence of the phenomenon and the effects of equity market timing on primary stock issues in the short/
medium range in the Brazilian capital market, but this behavior is more evident for the 12-month time window.

5. Robustness and sensitivity checks

For sensitivity analysis, all the continuous variables were winsorized at the 2.5 and 97.5 percentile levels to mitigate the influence
of outliers on the main empirical results. These results remained unaltered with the use of winsorized variables. We also tested
regression models replacing the firm market-to-book ratio (M/B) with the sectorial market-to-book ratio (M/Bs), as well as models
where the M/B was deleted, in order to avoid a possible problem of high correlation between this variable and the dependent variable
based on the stock price (Cap3). The results remained unchanged.

We tested the robustness of the predictive power of the market timing behavior on primary share issues in the Brazilian capital
market with an alternative stock market return index. The abnormal returns were calculated based on another benchmark, the Brazil
100 Index (IBrX 100). The IBrX 100 is designed to measure average stock performance by tracking changes in the prices of the 100
most actively traded and most representative stocks in the Brazilian market. Therefore, we relied on the method employed by Ritter
(1991), of monthly benchmark-adjusted returns, but instead of using the Ibovespa as presented in Section 3, we used the IBrX 100 to
calculate the average market return.

Table 8 reports the results of Model 4 with the variables CAR1 and CAR2 calculated with respect to an alternative stock market
return index (IBrX 100), resulting in the dummy variable D_CAR1*D_CAR2, which assumes value 1 if both D_CAR1 and D_CAR2 are 1.
Consistent with H3, the coefficients of D_CAR1*D_CAR2 for 6 and 12months are both significantly positive, regarding amount of
capital raised (Cap1), at the 5% and 10% level, respectively. The results are similar to those presented in Table 7, indicating that
primary share issues that precede periods of negative abnormal returns and follow periods of positive abnormal returns tend to
involve firms that obtain higher amounts of capital, characterizing market timing behavior.

Table 6
Effect of abnormal returns on primary share issues: total sample (IPOs and follow-on offerings), model with variable D_CAR2t. This table presents the
results of cross-sectional regression. The complete sample was used in the analysis of the variable D_CAR2t (t=6, 12 and 18months). The variables
are those contained in Model 3, where Yij denotes the dependent variables j Cap1, Cap2 and Cap3. Model 3:

= + + + + + + +Y D CAR M B Tang Prof Size Lev u( _ 2) ( / ) ( ) ( ) ( ) ( )ij i i i i i i i1 2 3 4 5 6 .

6months 12months 18months

Cap1 Cap2 Cap3 Cap1 Cap2 Cap3 Cap1 Cap2 Cap3

D_CAR26 0.037 0.010 0.237 – – – – – –
(0.119) (0.612) (0.018)** – – – – – –

D_CAR212 – – – 0.064 0.014 0.181 – – –
– – – (0.007)*** (0.493) (0.062)* – – –

D_CAR218 – – – – – – 0.048 0.023 0.178
– – – – – – (0.042)** (0.260) (0.053)*

M/B 0.040 −0.082 0.768 0.034 −0.084 0.743 0.035 −0.084 0.742
(0.029)** (0.000)*** (0.000)*** (0.062)* (0.000)*** (0.000)*** (0.059)* (0.000)*** (0.000)***

Tang 0.027 0.046 0.309 0.026 0.046 0.309 0.028 0.046 0.313
(0.603) (0.313) (0.344) (0.610) (0.315) (0.347) (0.594) (0.310) (0.341)

Prof −0.399 −0.209 −0.211 −0.325 −0.194 −0.123 −0.379 −0.192 −0.227
(0.010)*** (0.118) (0.580) (0.035)** (0.155) (0.749) (0.014)** (0.150) (0.597)

Size −0.096 −0.043 −0.104 −0.099 −0.044 −0.117 −0.097 −0.043 −0.111
(0.000)*** (0.000)*** (0.001)*** (0.000)*** (0.000)*** (0.000)*** (0.000)*** (0.000)*** (0.000)***

Lev −0.053 −0.038 −0.510 −0.064 −0.040 −0.534 −0.055 −0.039 −0.511
(0.435) (0.525) (0.241) (0.343) (0.502) (0.237) (0.420) (0.512) (0.246)

Const 1.620 1.021 1.391 1.652 1.031 1.653 1.633 1.018 1.569
(0.000)*** (0.000)*** (0.007)*** (0.000)*** (0.000)*** (0.002)*** (0.000)*** (0.000)*** (0.002)***

N 165 165 165 165 165 165 165 165 165
Prob > F 0.000*** 0.000*** 0.000*** 0.000*** 0.000*** 0.000*** 0.000*** 0.000*** 0.000***

R2 0.603 0.216 0.589 0.615 0.217 0.583 0.607 0.221 0.583

Estimation with robust matrix No No Yes No No Yes No No Yes

Breusch-Pagan test
Chi2(1) 0.31 1.72 86.36 0.65 2.75 90.63 1.20 3.36 84.28
Prob > Chi2 0.576 0.190 0.000*** 0.420 0.098* 0.000*** 0.273 0.067* 0.000***

Notes: The variables Tang, Prof, Size and Lev were lagged by one quarter. We assumed significance of 5% in the Breusch-Pagan test for hetero-
scedasticity, i.e., when H0: homoscedasticity is rejected, the regression was performed by robust standard errors to correct the standard deviation for
the possible presence of heteroscedasticity (White’s correction). The table presents the linear coefficient of each explanatory variable followed by the
p-value in parentheses. For rejection of the null hypothesis of coefficient equal to zero: *** significance at 1%; ** significance at 5%; * significance at
10%. See Table 1 for variable definitions.
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6. Summary and conclusions

Following the framework of Alti (2006) to check the occurrence of equity market timing in Brazil and its effects on the amount of
capital raised by issuing shares, we analyzed the relationship between cumulative abnormal returns before and after share issues and
the results of the decision to float shares: amount of capital raised, number of shares offered and price obtained per share. The
cumulative abnormal return is a flexible measure that depends both on intrinsic aspects of firms and market conditions.

By analyzing 68 follow-on offerings and 97 initial public offerings (IPOs) realized in the period from 2004 to 2015, we found that
Brazilian firms tend to issue shares after positive abnormal returns, exploiting windows of opportunity. The higher cumulative
abnormal return led to more proceeds raised by these firms, confirming the first hypothesis (H1). When firms make this decision
motivated by market timing behavior, they aim to raise as much capital as possible at a lower relative cost, in detriment to the
perspectives of investors. In a scenario that is unfavorable or highly uncertain, firms will tend to refrain from this financing route. Our
results indicate that the financing decisions of Brazilian companies are influenced by market conditions, the central tenet of the
market timing theory.

We found a substantial effect of negative abnormal returns after issuance on the amount of capital raised. The firms that used this
practice presented below-average performance in the market in the short run. On average, these firms obtained more capital than
firms that obtained positive cumulative abnormal returns after the issue, in relation to the total value of assets, corroborating the
second hypothesis (H2) that attempts at equity market timing result in higher amounts of capital raised. In this current and in line
with international findings (Albanez & Lima, 2014; Alti, 2006; Baker & Wurgler, 2002; Ritter, 1991), we found that the majority of
Brazilian firms that engaged in primary share issues in the time period studied were less profitable, smaller and younger firms than
the market average.

In the end, after confirming the third hypothesis (H3) that primary share issues that occur after positive abnormal returns and
before negative abnormal returns tend to involve firms that obtain more proceeds from the shares offered compared to firms that do
not behave this way, we can conclude that market timing behavior is an important factor in the decisions to obtain financing by
issuing shares, with the main effect being that firms manage to obtain more financial resources, generally to benefit from the lower

Table 7
Effect of market timing on primary share issues: sample with 68 follow-on offerings. This table presents the results of cross-sectional regression. The
variable D_CAR1*D_CAR2 was analyzed using only the sample with 68 follow-on offerings, for 6, 12 and 18months. The variables are those
contained in Model 4, where Yij denotes the dependent variables j Cap1, Cap2 and Cap3. Model 4:

= + + + + + + +Y D CAR D CAR M B Tang Prof Size Lev u( _ 1 _ 2) ( / ) ( ) ( ) ( ) ( )ij i i i i i i i1 2 3 4 5 6 .

6months 12months 18months

Cap1 Cap2 Cap3 Cap1 Cap2 Cap3 Cap1 Cap2 Cap3

D_CAR16 * D_CAR26 0.061 0.005 0.081 – – – – – –
(0.014)** (0.839) (0.500) – – – – – –

D_CAR112 * D_CAR212 – – – 0.040 −0.031 0.126 – – –
– – – (0.085)* (0.342) (0.257) – – –

D_CAR118 * D_CAR218 – – – – – – −0.010 −0.027 −0.005
– – – – – – (0.602) (0.280) (0.948)

M/B 0.006 −0.090 0.851 0.006 −0.086 0.844 0.012 −0.086 0.859
(0.765) (0.003)*** (0.000)*** (0.749) (0.005)*** (0.000)*** (0.514) (0.005)*** (0.000)***

Tang 0.095 0.119 0.069 0.110 0.109 0.113 0.097 0.121 0.071
(0.006)*** (0.127) (0.768) (0.001)*** (0.160) (0.633) (0.014)** (0.118) (0.611)

Prof −0.109 −0.302 −0.669 −0.141 −0.300 −0.721 −0.134 −0.300 −0.704
(0.642) (0.411) (0.658) (0.578) (0.389) (0.631) (0.553) (0.397) (0.401)

Size −0.032 −0.012 −0.004 −0.036 −0.010 −0.013 −0.034 −0.012 −0.006
(0.002)*** (0.487) (0.927) (0.002)*** (0.562) (0.775) (0.003)*** (0.473) (0.846)

Lev −0.167 0.047 −0.803 −0.185 0.061 −0.859 −0.164 0.055 −0.800
(0.027)** (0.635) (0.046)** (0.021)** (0.557) (0.033)** (0.036)** (0.578) (0.032)**

Const 0.667 0.495 0.011 0.726 0.475 0.143 0.697 0.503 0.050
(0.000)*** (0.090)* (0.989) (0.001)*** (0.116) (0.854) (0.001)*** (0.088)* (0.938)

N 68 68 68 68 68 68 68 68 68
Prob > F 0.00*** 0.013** 0.000*** 0.000*** 0.009*** 0.000*** 0.000*** 0.010*** 0.000***

R2 0.426 0.227 0.698 0.392 0.237 0.702 0.360 0.235 0.696

Estimation with robust matrix Yes Yes No Yes Yes No Yes Yes Yes

Breusch-Pagan test
Chi2(1) 6.99 8.85 2.92 7.01 10.84 2.72 12.44 11.36 3.97
Prob > Chi2 0.008*** 0.003*** 0.088* 0.008*** 0.001*** 0.099* 0.000*** 0.001*** 0.046**

Notes: The variables Tang, Prof, Size and Lev were lagged by one quarter. We assumed significance of 5% in the Breusch-Pagan test for hetero-
scedasticity, i.e., when H0: homoscedasticity is rejected, the regression was performed by robust standard errors to correct the standard deviation for
the possible presence of heteroscedasticity (White’s correction). The table presents the linear coefficient of each explanatory variable followed by the
p-value in parentheses. For rejection of the null hypothesis of coefficient equal to zero: *** significance at 1%; ** significance at 5%; * significance at
10%. See Table 1 for variable definitions.
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cost of equity capital in comparison with other financing sources, taking advantage of windows of opportunity.
This article contributes to a better understanding of the determinants of the financing decisions of Brazilian companies by ex-

amining cumulative abnormal returns before and after primary share issues, with the purpose of measuring market timing behavior
and its effects on the decision and results of issuing shares. For future studies, we suggest the inclusion of economic, political,
sectorial and/or institutional variables. The close relationship of the phenomenon with factors external to firms and the specific
conditions of the Brazilian market offer many research questions to be explored, to examine these factors and their relationship with
managers’ decisions.
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Appendix A

See Figs. I and II.

Table 8
Effect of market timing on primary share issues: robustness analysis with an alternative stock market return index. This table presents the results of
cross-sectional regression. The variable D_CAR1*D_CAR2 was analyzed using only the sample with 68 follow-on offerings, for 6, 12 and 18months.
D_CAR1t and D_CAR2t were calculated as the benchmark-adjusted monthly returns method, for which the abnormal return is the difference between
the firm’s stock return and the average market return, which is represented by the Brazil 100 Index (IBrX 100). The variables are those contained in
Model 4, where Yij denotes the dependent variables j Cap1, Cap2 and Cap3. Model 4:

= + + + + + + +Y D CAR D CAR M B Tang Prof Size Lev u( _ 1 _ 2) ( / ) ( ) ( ) ( ) ( )ij i i i i i i i1 2 3 4 5 6 .

6months 12months 18months

Cap1 Cap2 Cap3 Cap1 Cap2 Cap3 Cap1 Cap2 Cap3

D_CAR16 * D_CAR26 0.057 0.019 0.054 – – – – – –
(0.022)** (0.457) (0.654) – – – – – –

D_CAR112 * D_CAR212 – – – 0.042 −0.022 0.111 – – –
– – – (0.085)* (0.534) (0.326) – – –

D_CAR118 * D_CAR218 – – – – – – −0.013 −0.034 −0.020
– – – – – – (0.483) (0.188) (0.785)

M/B 0.008 −0.091 0.856 0.006 −0.087 0.845 0.012 −0.086 0.861
(0.670) (0.003)*** (0.000)*** (0.758) (0.005)*** (0.000)*** (0.502) (0.005)*** (0.000)***

Tang 0.097 0.119 0.072 0.109 0.112 0.105 0.095 0.117 0.069
(0.006)*** (0.126) (0.760) (0.001)*** (0.145) (0.657) (0.018)** (0.132) (0.633)

Prof −0.152 −0.310 −0.720 −0.122 −0.312 −0.666 −0.119 −0.259 −0.679
(0.523) (0.400) (0.635) (0.628) (0.383) (0.658) (0.592) (0.460) (0.407)

Size −0.031 −0.011 −0.004 −0.036 −0.011 −0.012 −0.034 −0.012 −0.006
(0.003)*** (0.508) (0.937) (0.002)*** (0.548) (0.794) (0.003)*** (0.463) (0.841)

Lev −0.183 0.042 −0.817 −0.202 0.066 −0.898 −0.158 0.068 −0.790
(0.019)** (0.678) (0.044)** (0.016)** (0.563) (0.030)** (0.040)** (0.507) (0.028)**

Const 0.654 0.484 0.010 0.730 0.480 0.141 0.697 0.502 0.052
(0.000)*** (0.094)* (0.990) (0.000)*** (0.119) (0.857) (0.001)*** (0.088) (0.936)

N 68 68 68 68 68 68 68 68 68
Prob > F 0.000*** 0.012** 0.000*** 0.000*** 0.011** 0.000*** 0.000*** 0.009*** 0.000***

R2 0.417 0.230 0.697 0.393 0.232 0.701 0.361 0.239 0.696

Estimation with robust matrix Yes Yes No Yes Yes No Yes Yes Yes
Breusch-Pagan test

Chi2(1) 7.56 8.34 3.26 7.49 10.52 3.14 12.51 11.83 4.1
Prob > Chi2 0.006*** 0.004*** 0.071* 0.006*** 0.001*** 0.076* 0.000*** 0.001*** 0.043**

Notes: The variables Tang, Prof, Size and Lev were lagged by one quarter. We assumed significance of 5% in the Breusch-Pagan test for hetero-
scedasticity, i.e., when H0: homoscedasticity is rejected. The regression was performed by robust standard errors to correct the standard deviation
for the possible presence of heteroscedasticity (White’s correction). The table presents the linear coefficient of each explanatory variable followed by
the p-value in parentheses. For rejection of the null hypothesis of coefficient equal to zero: *** significance at 1%; ** significance at 5%; * significance
at 10%. See Table 1 for variable definitions.
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Appendix B

See Table I.

Fig. I. Number of listed companies – Dec 17. Source: World Federation of Exchanges – WFE.

Fig. II. Number of trades in equity shares (in millions) – Year-to-date – Dec 17 Electronic order book trades. Source:World Federation of Exchanges –
WFE.
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Table I
Companies belonging to the final total sample.

Company IPO Date Follow-on Date No. of Primary Share
Issues

Company IPO Date Follow-on Date No. of Primary Share
Issues

ABRIL EDUCA Jul-11 Apr-13 2 JULIO SIMOES Apr-10 1
ABYARA Jul-06 1 KLABINSEGALL Oct-06 1
AGRA INCORP Apr-07 1 LAEP Oct-07 1
ALIANSCE Jan-10 Dec-12 2 LINX Feb-13 1
ALL AMER LAT Jun-04 1 LOCALIZA Apr-06 1
AMIL Oct-07 1 LOCAMERICA Apr-12 1
ANHANGUERA Mar-07 Apr-08 & Dec-10 3 LOG-IN Jun-07 1
ANIMA Oct-13 1 LOJAS RENNER Jul-05 1
AREZZO CO Feb-11 1 LUPATECH May-06 1
AUTOMETAL Feb-11 1 MAGAZ LUIZA May-11 1
BEMATECH Apr-07 1 MAGNESITA SA Feb-11 1
BHG Apr-13 1 MARFRIG Jun-07 Nov-09 & Dec-

12
3

BIOSEV Apr-13 1 MARISA Oct-07 1
BR MALLS PAR Apr-07 Oct-07. Jul-09 & May-

11
4 MEDIAL SAUDE Sep-06 1

BR PHARMA Jun-11 Jun-12 2 METALFRIO Apr-07 1
BR PROPERT Mar-10 Jun-11 2 MILLS Apr-10 1
BRASCAN RES Oct-06 1 MINERVA Jul-07 Nov-12 2
BRASILAGRO May-06 1 MMX MINER Jul-06 1
BRASKEM Sep-04 1 MPX ENERGIA Dec-07 1
BRF FOODS Jul-09 1 MRV Jul-07 Jun-09 2
BROOKFIELD Oct-09 1 MULTIPLAN Jul-07 Sept-09 & Apr-

13
3

CC DES IMOB Jan-07 1 OHL BRASIL Jul-05 1
CCR RODOVIAS Apr-04 & Oct-09 2 OI Apr-14 1
CESP Jul-06 1 OSX BRASIL Mar-10 1
CIA HERING Jul-07 1 OUROFINO S/A Oct-14 1
COMPANY Mar-06 1 PDG REALT Jan-07 Oct-07 & Oct-09 3
COSAN Nov-05 1 PERDIGAO S/A Oct-06 & Dec-07 2
COSAN LTD Aug-07 1 PETROBRAS Sep-10 1
CPFL ENERGIA Sep-04 1 PROFARMA Oct-06 1
CPFL RENOVAV Jul-13 1 PROVIDENCIA Jul-07 1
CR2 Apr-07 1 QGEP PART Feb-11 1
CREMER Apr-07 1 QUALICORP Jun-11 1
CSU CARDSYST May-06 1 RAIA Dec-10 1
CYRELA REALT Sept-05. Jul-06 & Oct-

09
3 RANDON PART Apr-06 1

DASA Nov-04 Mar-06 2 REDECARD Jul-07 1
DATASUL Jun-06 1 RODOBENSIMOB Jan-07 1
DIRECIONAL Nov-09 Feb-11 2 ROSSI RESID Feb-06 & Oct-09 2
ECODIESEL Nov-06 1 SAO CARLOS Dec-06 1
ECORODOVIAS Apr-10 1 SAO MARTINHO Feb-07 1
ENERGIAS BR Jul-05 1 SATIPEL Sep-07 1
EQUATORIAL Apr-06 Dec-12 2 SENIOR SOL Mar-13 1
ESTACIO PART Jul-07 Oct-10 & Jan-13 3 SER EDUCA Oct-13 1
EVEN Apr-07 Apr-10 2 SIERRABRASIL Feb-11 1
EZTEC Jun-07 1 SLC AGRICOLA Jun-07 Jun-08 2
FER HERINGER Apr-07 1 SPRINGS Jul-07 1
FIBRIA Apr-12 1 TAM S/A Jun-05 Mar-06 2
FLEURY Dec-09 1 TECHNOS Jul-11 1
GAFISA Feb-06 Mar-07 & Mar-10 3 TECNISA Feb-07 Feb-11 2
GENERALSHOPP Jul-07 Oct-15 2 TEGMA Jul-07 1
GERDAU Apr-08 & Apr-11 2 TELEF BRASIL Apr-15 1
GERDAU MET Apr-08 & Nov-15 2 TEMPO PART Dec-07 1
GUARANI Jul-07 1 TENDA Oct-07 1
GVT HOLDING Feb-07 1 TIM PART S/A Oct-11 1
HELBOR Oct-07 1 TIME FOR FUN Apr-11 1
HRT PETROLEO Oct-10 1 TOTVS Mar-06 1
HYPERMARCAS Apr-08 Jul-09 & Apr-10 3 TRISUL Oct-07 1
IGUATEMI Feb-07 Oct-09 & Jun-13 3 TRIUNFO PART Jul-07 1
IMC HOLDINGS Mar-11 1 TUPY Oct-13 1
INDS ROMI Apr-07 1 UNICASA Apr-12 1
INPAR S/A Jun-07 Feb-10 2 VALE R DOCE Jul-08 1
JBS Mar-07 Apr-10 2 VALID Sep-15 1
JHSF PART Apr-07 1

Source: BM&Fbovespa.

M.C. Gomes, et al. North American Journal of Economics and Finance 49 (2019) 361–377

376



Appendix C. Supplementary data

Supplementary data to this article can be found online at https://doi.org/10.1016/j.najef.2019.03.022.
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