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Abstract

The capital structure has been studied consistently since 1952. The volatility
of the structures of capital is recent, where the static trade-off theory is ques-
tioned, DeAngelo & Roll (2015). It followed this idea, and not only the study
of determinants between companies. The aim of this article is to answer if the
Brazilian companies are unstable in terms of structure capital and not an ex-
ception, and subsequently identify the impact of the volatility of capital
structures, profitability, size, sector of activity, etc. 625 non-financial compa-
nies were analyzed, from 2003 to 2016, listed on the Brazilian Stock Exchange
with models dynamic and static. The results conclude that the capital struc-
tures in Brazil are volatile, and that there was not profitability in the compa-
nies, even though they had increased their debts.
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1. Introduction

Gama Boaventura, Rodrigues Cardoso, Simoni da Silva, & Santos da Silva (2009)
apud Friedman (1962), in the famous work capitalism and freedom, argue that
the company has a single objective: economic performance. Smith (2003), cited
by Gama Boaventura, Rodrigues Cardoso, Simoni da Silva, & Santos da Silva
(2009), clarifies that, according to shareholders’ theory, they advance capital, so
that managers use it only in what they authorized, while in the stakeholder
theory, managers have obligations to shareholders and stakeholders. Thus, the
problems of profit maximization arise, which develop trade-off, pecking order,

all these and others, trying to explain this maximization.

The study of capital structures has always been the subject of great debate and
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(Sarkar, 2017: p. 64) confirms it by mentioning that “the capital structure and its
influence on the financial performance and overall value of the company have
been a matter of considerable attention among finance scholars since the pivotal
work of (Modigliani & Miller, 1958)”.

Former Brazilian President Fernando Henrique Cardoso (1995-2002), in a
speech at a conference in Washington on April 21, 1995, called this influence the
“most political of economic issues” (Cardoso, 1995).

The Brazilian market was chosen between 2003 and 2016, preferably for its
entire political context, and for the great influence on the financial market, ac-
cording to (Alves Teixeira & Costa Pinto, 2012: p. 923) when they state that
“Brazil went through the cycle of longest growth in the last three decades.” The
volatility of capital structures as a study of the static trade-off was questioned by
DeAngelo & Roll (2015: p. 373), as follows: “The view that corporate leverage is
stable permeates the empirical literature on capital structure and fosters the be-
lief that the main puzzle that researchers face is explaining the variation between
companies in leverage.”

The purpose of this article is to analyze whether “the instability of the corpo-
rate capital structure over time is a rule (static trade-off)” and whether “stability
or instability generates profitability for Brazilian companies”.

This research innovates by studying the volatility of the way companies
finance themselves and not in intensity or just in determinants.

It was also innovative when questioning the trade-off theory regarding its stabil-
ity in an emerging market like Brazil, as the vision of stability already permeates

the entire literature since 1980.

2. Literature Review

In order to compose a theoretical framework capable of supporting this study,
some theories and approaches related to the subject are presented. This set of
ideas that make up the theoretical contribution of this study are explained and
discussed below.

Capital structure refers to the way a company seeks to determine financial re-
sources to finance its activities. In this case, shares, shareholders’ capital, debts,
are some of the options on how to finance.

Therefore, this study was developed from the theories of (Modigliani & Miller,
1958). After Modigliani and Miller, discussions on capital structures were the
Trade-off Theory (DeAngelo & Masulis, 1980) and (Bradley et al., 1984), Peck-
ing order Theory (Myers, 1984), (Graham & Harvey, 2001) agency costs (Jensen
& Meckling, 1976).

Initially, there is the traditional Theory that began with Durand (1952), from
studies on asset financing and the costs incurred in this financing. In the Modig-
liani & Miller Approach, the suggestion is that for owners, the cost of capital is
just the interest rate on bonds. Thus, some assumptions are stipulated for the

formulation of their proposals, as (Jarosa & Bartosova, Viera, 2015; Esperanca &
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Matias; 2010; Carvalho 2016), being perfect capital market; financing only for
bonds and shares; obtaining credit is the same for all companies; non-existent
bankruptcy risk; the costs of financial difficulties are nil, among others.

Then, there is a set of theories that support the theme, such as the Tax Effect
Theory, which, according to Modigliani & Miller (1963), answers several ques-
tions in their 1958 article, when market imperfections were recognized, includ-
ing the effects of taxes on income of companies. Furthermore, they considered
that companies should not always use as much debt as possible in their struc-
tures at all times. They also suggested other types of debts, taking into account
the personal income tax.

Trade-offs emerged as a consequence of the tax effect of Modigliani & Miller
(1963), being cited by authors such as Warner (1977), Miller (1977), DeAngelo
& Masulis (1980), Myers (1984). However, his greatest work is attributed to
Bradley et al. (1984), considered the author of the standard trade-off model, in
the view of Frank & Goyal (2008). Still, the Trade-off (Fama & French, 2002) ap-
plies effectively when companies are looking for optimal leverage, weighing the
costs and benefits of adding a dollar to debt in this case. The benefits are tax de-
ductibility of interest and reduced free cash flow problems. The costs are the
possibility of bankruptcy and possible agency conflicts.

It is worth noting that the Trade-off is defended because it is static, according
to Amaral, Paulo (2011) apud Altman (1984), as they balance due to financial
stress. Furthermore, as the trade-off does not contain a goal adjustment, ac-
cording to Frank & Goyal (2008), the literature has divided the trade-off into
static and dynamic. This trade-off volatility, Dudley (2007) states that it is more
advantageous due to the readjustment of debt ratios.

The Information Asymmetry Theory, also known as Signaling Theory, was
developed by Ross (1977), Akerlof (1970) and Leland & Pyle (1977), having as
main characteristic the information, usually incomplete, that the financial mar-
ket already has. Thus, companies that standardize information generally have a
lower market value (Myers, 2001) and to increase the value of these companies,
Rajan & Zingales (1995) advocate the inclusion of large shareholders in the
board of directors. Glenn Hubbard (1990) cites it as just a market failure, not a
theory itself.

The Pecking order Theory was initiated by Donaldson in 1961 which was pos-
sibly the precursor of a financing hierarchy, but Myers (1984) was one of the
great early works on this order. To Frank & Goyal (2009), Fama & French (2002)
and Harris & Ravis (1991), the pecking order theory is based on the asymmetric
information theory. In pecking order, companies pay higher dividends and more
profitable companies have fewer loans, due to greater internal resources. Compa-
nies with more investments have lower dividend payments and those with few
tangible assets tend to have more debt, according to Fama & French (2002),
Myers (2001) and Harris & Ravis (1991).

Agency Theory is a model initially proposed by Jensen & Meckling (1976)
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with three pillars: property rights, agency conflicts between owners and manag-
ers and finances. For Frank & Goyal (2008), this conflict arises when for a new
external financing manager has to explain the details of the companies’ projects
to external investors, exposing the monitoring of these investors. It is from this
theory that the Theory of Capital Agency arises, in which managers tend to con-
tinue with the operations of companies, even if shareholders prefer debt (Harris
& Raviv, 1991; Strebulaev, 2007) and also puts as a consequence the bankruptcy
cost in this conflict.

And there is also the Debt Agency Theory, which deals with the conflict be-
tween creditors and shareholders, when these are not resolved solely on the basis
of the contract (Harris & Raviv, 1991). Furthermore, the conflict between
shareholders and creditors only arises when there is a “standard risk”, that is, if
there is a risk of breach of contract (Myers, 2001).

The Market Timing Theory is more recent and came to try to explain the
shortcomings of the previous ones. It is known due to the study by Baker &
Wourgler (2002), being just a complement to other theories according to Frank &
Goyal (2009). Graham & Harvey (2001) state that market timing is when man-
agers make an “adjustment to the market”.

As for the Takeover Theory, its classification is based on theories of dispute of
control, in which the value of the company is related to the ability of a company
manager to manipulate the method and the probability of success of an acquisi-
tion attempt, changing the fraction of the assets he owns according to Harris and
Ravis in 1988 and Stulz in 1988.

The Volatility of Capital Structures, scope of this article, arises in the discus-
sion of Trade-off dynamics. According to Myers (1984), when companies reach
the desired target, they tend to stabilize, not changing much in the long term.
However, Minton & Wruck (2001) found that low leverage is largely a transient
phenomenon. In studies by Lemmon, Roberts, & Zender (2008) and Frank &
Goyal (2008), the conclusion is that companies remain with the same leverage for
long periods. But other authors cited by Myers (1984) such as Marsh in 1982 and
Taggart in 1977 showed that British companies adjust to a leverage target.

In this regard, DeAngelo & Roll (2015) carried out research in the USA, be-
tween the years 1950 and 2008, on companies listed on the Dow Jones Industrial
Average, which answered several questions arising from the consistency or not
of companies deviating from their goals under different forms of segmentation
and concluded that “episodes of leverage stability in individual companies occa-
sionally arise. This stability occurs mainly with low leverage and is practically
always temporary”, that is, the “Static Trade-Off” theory is an exception. Chong
& Kim (2019) analyzed volatility between 2006 and 2016 in South Korea and
concluded that the Korean companies’ capital structure is not stable over time
and that companies with higher capital structure volatility are characterized by a
higher level of financial vulnerability.

In Europe, Campbell & Rogers (2018) researched volatility in the United
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Kingdom, Germany, France and PIIGS (Portugal, Italy, Ireland, Greece and
Spain), concluding that companies with more volatile debt tend to be smaller
and less profitable, while companies with a stable capital structure generally have
low cash volatility from operating and investing activities.

In Brazil, there is a study by Tristdo & Sonza (2019), in which companies
listed on the BolsaBalcaoBrasil (B3) from 1995 to 2015 were analyzed. The con-
clusion reached is that there is also instability in leverage.

3. Methodology
3.1. Research Hypotheses

Based on the literature review, the research hypotheses (1 - 17) were formulated,
together with the description of the variables, which seek to respond to the im-
pact of the volatility of capital structures (1 to 6) and the impact on accounting
leverage (7 to 17).

1) There is a negative relationship between return on assets (ROA) and vola-
tility.

2) There is a negative relationship between the size and volatility of capital
structures.

3) There is a positive relationship between small companies and the volatility
of capital structures.

4) There is a positive relationship between change of assets and the volatility
of capital structures.

5) There is a negative relationship between market-to-book growth opportun-
ities and the volatility of capital structures.

6) There is a positive relationship between sales growth and volatility.

7) There is a positive relationship between return on equity (ROE) and ac-
counting leverage.

8) There is a negative relationship between return on assets (ROA) and ac-
counting leverage.

9) There is a negative relationship between dividends paid and accounting le-
verage.

10) There is a positive relationship between size and accounting leverage.

11) There is a positive relationship between size measured by net worth and
accounting leverage.

12) There is a negative relationship between small businesses and accounting
leverage.

13) There is a positive relationship between asset tangibility and accounting
leverage.

14) There is a negative relationship between sales growth and accounting le-
verage.

15) There is a negative relationship between market-to-book growth oppor-
tunities and accounting leverage.

16) There is a negative relationship between change assets and accounting le-
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verage.
17) There is a negative relationship between capex and accounting leverage.
The research hypotheses will be answered in subitem 4.1 in Table 7 and Table
8 of this article.

3.2. Database

The article used data from the Economatica software, with information from the
stock exchange (B3). The data collected refer to the period from 2003 to 2016,
chosen based on an apparent financial and exchange rate stability. Data from the
companies’ financial, accounting and market statements were used.

The data are consolidated, in dollars, without inflation updating, collected on
December 31st, or on the last available day in December, being in some cases, De-
cember 30th or 29th, however, they are validated under Brazilian legislation.

Market values, is the share price, were chosen on the last available day, most of
which are December 31st. Version 13 of Stata software and Microsoft Excel were
used for statistical and graphic analysis.

The initial database contained 7423 observations. All financial companies,
banks and the like were removed accordingly (Lucey & Zhang, 2011: p. 3). Com-
panies whose balance sheets were negative or with zero value were also excluded,
so that there was no negative leverage or no leverage. Companies that did not
have a quotation in the year of analysis, or that did not have information on the
number of shares traded on the market, were also removed. The final base con-

tains 572 companies, 5087 observations, from the most varied sectors of activity.

3.3. Dependent Variables

1) The. Volatility of capital structures—This was followed by the DeAngelo
& Roll (2015) research, as a dependent variable for the analysis of capital struc-
tures. Other authors have already used a similar variable, such as Lamont et al.
(2001), when using the standard deviation of the financial constraint factor,
which was used as a basis for the analysis of capital structures and stock returns
in Korea by Chong & Kim (2019).

2) Accounting leverage—Or simply debt, has been studied since the famous
works of (Modigliani & Miller, 1963; DeAngelo & Masulis, 1980; Myers, 1984;
Jensen & Meckling, 1976).

Accounting leverage was chosen and not market leverage, as well as Frank &
Goyal (2009) due to the fluctuation of the financial market. To analyze the
trade-off theory and its stability (or not), the total leverage and its volatility were

used, and not its intensity.

3.4. Independent Variables

Frank & Goyal (2009) states that there are “essential factors”, that is, determi-
nants that in their research represented 27% of the leverage variation, these be-

ing “macro determinants™ Activity Sector; Nature of Assets; Return or Profits;
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Company size; Growth and Inflation. It should be noted that in this article infla-
tion was not analyzed.

In the analysis of return or profit, the variables were:

1) The. Return on Equity (ROE)—Represents the return of the partners for
each monetary unit invested in the company’s equity, according to Ferrari and
Luiz (2014). Although ROE is not a fully efficient measure to measure corporate
performance, studies similar to this variable were followed, such as Lara & Mes-
quita (2008) and Kumar & Sharma, 2011.

2) Return on Assets (ROA)—Variable generally used to measure short-term
risks Frank & Goyal (2009); this variable is also used to measure the profitability
of companies, according to Booth et al. (2001) and Lemmon, Roberts, & Zender
(2008).

3) Dividends (DIV)—Frank & Goyal (2009) state that companies that pay div-
idends have less leverage than companies that do not. Other studies have included
it, such as Fama & French (2002) and Lemmon, Roberts, & Zender (2008).

To analyze the size of the company, the analysis considered three (3) variables:

4) Logarithm of Assets (Log_Tam)—Used as a variable to calculate the size
of companies, as in Lemmon, Roberts, & Zender (2008). Titman & Wessels
(1988) state that large companies should be more leveraged and have lower costs
to issue new equity. The authors also state that large companies use their assets
as collateral to pay debts. Regarding the volatility of capital structures, Campbell
& Rogers (2018) conclude that large companies tend not to significantly change
their debts.

5) Logarithm of PL (Log PL)—As well as a measure of size, this variable was
used as Perobelli & Fama (2003) and Sonza & Kloeckner (2014). The objective is
to identify not only large companies measured by assets, but also large compa-
nies measured by the size of their net worth, as it is possible to capture compa-
nies that have little debt, but have a large net worth.

6) Small Sized Dummy (SZ)—As a control and in contrast to Leary’s (2009)
maturity variable, this variable was used according to Campbell & Rogers (2018),
who analyzed it to capture the difficulties that smaller companies may have in
accessing debt.

To measure the nature of the assets, the following determinants were verified:

7) Tangibility of assets (Tang)—It is the company’s ability to use collateral
debt, that is, use guarantees to honor debts according to Kieschnick & Moussawi
(2018), Palacin-Sanchez, Ramirez-Herrera and Pietro (2013).

8) Sales Growth (SaG)—It is a revenue growth variable. It was included in
this, according to Valle (2008), to analyze the risk of underinvestment due to
agency problems; other studies have also related it as Brito et al. (2007).

As for growth, it was analyzed with the following variables:

9) Market-to-book (MtK)—Kieschnick & Moussawi (2018) used this variable
as a proxy to capture a company’s growth prospects. Other studies used this va-
riable, such as Rajan & Zingales (1995) and Lemmon, Roberts, & Zender (2008).
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10) Change Assets (ChA)—Frank & Goyal (2009) classify changes in assets
as one of the variables in the group of growth variables; they reduce cash prob-
lems, increase agency problems because certain companies value shareholders’
investments more. Campbell & Rogers (2018), when analyzing the volatility of
capital structures, observed that companies with more volatile debt also alternate
their assets.

11) Capital Expenditure (Capex)—Still in the growth analysis, it was used
according to Frank and Goyal (2009) and Darwin & Aquino (2009), the latter
being in emerging economies, in the case of the Philippines. They concluded
that companies depend more on equity than debt to finance their capital ex-
penditures.

Finally, we sought to analyze volatility and leverage in terms of the activity
sector, which Frank & Goyal (2009) classifies as an industrial sector.

12) Activity Sector—Dummy variables are generally used to control, increase
the significance of other variables, etc. Dummy variables were chosen for the
sector of activity, as in Titman & Wessels (1988). Campbell & Rogers (2018) also
included industry dummy variables to relate to the volatility of capital structures
and operating leverage. This article classified them as industry, service, com-
merce, as described by (B3) BolsaBalcdoBrasil (Table 1).

3.5. Statical Model

Panel data was chosen due to the characteristic of the research being over a long
period and due to the heterogeneity, informative diversity, variability, less colli-
nearity and more adequate to examine changes according to Baltagi (2005).

In choosing the models, Pooled OLS (OLS), fixed effects (FE) and random ef-
fects (RE) were used as static models and the Generalized Methods of Moments
- GMM for the dynamic model.

The least squares method or OLS and GMM presupposes some assumptions
for the model to be valid. Thus, the validity of the model was verified, according to
Gujarati & Porter (2011), regarding multicollinearity, autocorrelation and homos-
cedasticity.

After all of the proposition tests, the model used was the GMM due to the
amount of statistically significant variables and, below, the results for the GMM
model were listed.

Table 2 of this article, described below, presents the commerce, services and
industry companies, classified as a dummy variable described in line L of item
3.4 and is in accordance with studies by Campbell & Rogers (2018), among other
studies. The database was scaled by total assets, with Largest Reduction being the
companies that reduced their capital structures by 15% or more, which reduced
from 5% to 15% in the group B, those that reduced or increased by up to 5% in
group C, those that increased from 5% to 15% in group D, those that increased

by more than 15% in Largest Increase.
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Table 1. Calculation of the independent variables used in the two models.

Variable Proxy
Net profit
Roe
Net worth
Profit before income tax
Roa
Total assets
. Dividends paid
Div
Net profit
Log tam Logarithm of total assets
Log pl Logarithm of equity
Companies in the two lowest deciles according to their asset size
Sz compared to the average assets of companies in the year-on-year
database
Tangible fixed assets
Tang
Total assets
S (net operating revenue — net operating revenue previous year)
8 Net operating revenue
(total assets - pl + market value of shares)
Mtb
Total assets
Ch Current year total active logarithm - previous year total
a
active logarithm
C (fixed tangible assets current year) — (fixed tangible assets prior year)
apex
P + ((depreciation/amortization/depletion) in current year))
Industry 0-1
Service 0-1
Commerce 0-1

Source: Author’s own.

Table 2. Changes in capital structure.

Reduced by = Reduced by Reduced or Increased from Increased by
more than 15% 5% to 15% increased by 5% 5% to 15% more than 15%

Activit
© 1:’1 Y General Number
sector Largest B C D Largest
reductions increases
Industry 2% 2% 36% 44% 16% 100% 1782
Commerce 3% 5% 29% 38% 24% 100% 918
Service 7% 4% 42% 31% 16% 100% 2387

Source: Author’s own.
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For multicollinearity, the VIF test was performed according to Table 3, which
shows when an estimator is biased in terms of its variance. The closer it is to 1,
the lower the chance of having multicollinearity, from the perspective of Gujara-
ti & Porter (2011).

Table 3. VIF test.

Largest reduction B C D Largest increase General

Variable
VIF 1/VIF VIF 1/VIF VIF 1/VIF VIF 1/VIEF VIF 1/VIEF VIF 1/VIF

Log tam 144.17 0.006936 51.50 0.019419 5.32 0.187801 10.05 0.099526 15.84 0.063129 7.99 0.125205
Log pl 113.00 0.008850 43.15 0.023174 4.24 0.235731 8.67 0.115297 14.49 0.069021 6.96 0.143619
Market to book  8.27 0.120891 7.85 0.127357 1.00 0.995219 1.02 0.980047 1.03 0.974968 1.01 0.994568
Roe 5,66 0.176718 1.44 0.695197 1.10 0.911290 1.19 0.841552 1.49 0.669954 3.39 0.294855

Roa 5.09 0.196411 1.22 0.818582 1.13 0.882561 1.16 0.862879 2.05 0.487813 3.39 0.295287

Dummy small
2,69 0.372261 2.60 0.385270 2.24 0.447276 230 0.434308 2.25 0.443995 2.04 0.490985

sized
Industry - - 1.90 0.526962 - - 1.30 0.768767 - - - -
Service 2.29 0437145 1.87 0.534785 1.32 0.756658 - - 1.38 0.726942 1.31 0.766237
Commerce 1.89 0.529405 - - 1.27 0.788051 1.24 0.809177 1.41 0.711520 1.27 0.788578
Capex 1.88 0.531164 1.45 0.688882 1.02 0.976837 1.12 0.894886 1.19 0.840630 1.04 0.963989
Tang 1.83 0.547406 1.20 0.835399 1.08 0.925879 1.04 0.963722 1.08 0.923477 1.06 0.945705

Sales growth 1.50 0.665140 1.32 0.757769 1.25 0.798191 1.00 0.995504 1.11 0.900677 1.06 0.944429

Change assets 1.18 0.846478 1.53 0.654404 1.32 0.759868 1.05 0.950376 1.20 0.829877 1.10 0.911033
Dividends 1.05 0.951455 1.15 0.869499 1.01 0.994250 1.01 0.988493 1.02 0.977756 1.00 0.998056
Mean vif 22.35 9.09 1.79 2.47 3.5 2.51

Dummy small
ed 2,52 0.396257 2.53 0.395090 2.22 0.449953 2.23 0.448069 2.24 0.446673 2.03  0.492943
size

Log_tam 2.31 0.432815 2.23 0.448362 2.24 0.446975 2.21 0.452855 2.95 0.338649 2.04 0.490801
Market to book  2.04 0.489670 1.54 0.649302 1.00 0.996135 1.02 0.982538 1.01 0.985746 1.00 0.997694
Industry - - - - - - 1.25 0.798865 - -

Service 1.95 0512614 237 0422321 128 0.782194 - - 1.34 0747195 126 0.791132
Commerce 1.81 0.552503 2.00 0.499058 1.23 0.810914 1.22 0.817146 1.36 0.735390 1.25 0.802739
Change assets 1.15 0.868802 1.28 0.780629 1.29 0.777184 1.03 0.971689 1.12 0.889041 1.09 0.917105
Sales growth 1.11 0904963 1.29 0.777110 1.25 0.803185 1.00 0.996999 1.09 0.920752 1.06 0.944877
Roa 1.02  0.978399 1.10 0.908525 1.05 0.948696 1.05 0.949551 1.60 0.625482 1.01 0.994555

Mean vif 1.74 1.79 1.45 1.38 1.59 1.34

Source: Author’s own.
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According to Table 3, the models with the accounting leverage variable in the
scalar size variable “largest reduction”, “B”, “D” and “Largest Increase”, the in-
dependent variable Log_PL was removed due to multicollinearity.

The linear association of the variables was analyzed in Table 4 and Table 5
through Pearson’s correlation according to Figueiredo Filho et al. (2014).

For the autocorrelation test in the dynamic GMM model, Arellano-Bond
(1990) proposed a test of 1st and 2nd residual differences for validation, in which
the errors would not be correlated in series. Fonseca, Santos, Pereira, Camargos,
(2018) apud Bueno (2008) explain that the first lag eliminates the fixed effect of
endogenous variables and the second consists of using it as an instrument, fol-
lowed by the use exogenous as instruments of themselves.

To validate the GMM model, the Sargan test for endogeneity was performed,
according to Arellano (2002).

4. Results

The database presented 5087 observations, which for descriptive analysis was not
divided into the scalar variable size.

The average leverage is 55%, with a minimum of 0% and a maximum of 100%,
with a standard deviation of 23% from the average, that is, the average debt of
the sampled companies is around 42% to 123%, very similar to Portugal and
Greece, according to the study by (Campbell & Rogers, 2018) with an approx-

imate average of 40%.

Table 4. Pearson’s correlation, volatility of capital structures.

Dummy
Volatility = Roa  Log tam  small Change * Market Sales Industry Commerce Service
sized assets  tobook growth
Volatility 1.000
Roa -0.016 1.000
Log_tam —0.241 0.007 1.000
Dummy small sized ~ 0.058 0.000 -0.707 1.000
Change assets -0.012  -0.069 0.147 —-0.086 1.000
Market to book -0.011 —-0.001 0.013 -0.013 0.035 1.000
Sales growth —0.002 0.000 0.006 -0.005 0.231 0.001 1.000
Industry 0.057 -0.003  -0.044 0.109 0.016 0.008 0.010 1.000
Commerce -0.024  -0.002  -0.037 0.023 0.018 0.025 -0.016  —0.345 1.000
Service -0.036 0.004 0.071 -0.122 -0.029 -0.027 0.003 -0.691 —0.441 1.000
Source: Author’s own.
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Table 5. Pearson’s correlation, accounting leverage.

Leverage small Log tam Log_PL

Dummy
sized
Leverage 1.00
Dummy 0.23 1.00
small sized ’
Log_tam  0.31 -0.71
Log pl  0.01 -0.66
Sales
0.03 -0.01
growth
Market to 0.07 0.01
book ’ ’
Change
0.04 -0.09

assets

Tang 0.14  -0.05
Roa -0.01  0.00
Roe 0.00 -0.01
Dividends -0.01  0.00
Capex 0.00 -0.08
Industry -0.09  0.11
Commerce 0.05 0.02

Service 0.05 -0.12

1.00

0.92

0.01

0.01

0.15

0.14

0.01

0.02

-0.01

0.16

—-0.04

-0.04

0.07

1.00

0.00

-0.01

0.13

0.12

0.01

0.03

0.00

0.15

-0.01

—-0.06

0.05

Sales Market Change

an Roa Roe Dividends Cape Indu Com  Ser
growth to book assets & v pex v

1.00

0.00 1.00

0.23 0.03 1.00

0.02 0.02 0.08 1.00

0.00 0.00 -0.07 0.00 1.00

0.00 0.00 -0.06 -0.01 0.84 1.00

0.00 0.00 0.02 -0.01 0.00 0.00 1.00

0.00 0.00 0.08 0.08 0.00 -0.02 0.00 1.00

0.01 0.01 0.02 0.16 0.00 0.00 0.00 0.05 1.00

-0.02 0.03 0.02 -0.03 0.00 0.00 -0.01 -0.03 -0.34 1.00

0.00 -0.03 -0.03 -0.12  0.00 0.00 0.01 -0.02 -0.69 -0.44 1.00

Source: Author’s own.

Analyzing Table 6, companies listed on B3, in the analyzed period (2003-2016)
increased their assets by 7.32% compared to the previous year (0.03 log), higher
than the average growth of Brazilian GDP, which was 2.5% according to IBGE
data, Brazilian Institute of Geography and Statistics. This apparent growth is not
consistent with the non-distribution of dividends (dividends paid on net in-
come), which in principle can only be a policy of non-distribution of dividends,
or it can also reveal that they only got into debt.

The sample is divided into three large groups: industry 33%, commerce 18%
and service 47%, following the IBGE division, except for the agriculture/livestock
division, which was not significant for the analysis carried out. The average size of
company assets is €2,150,000,000.00 (two thousand one hundred and fifty billion
euros) or (two thousand five hundred billion dollars).

Graphic 1 presents the predictive power of a given cross-section for the se-

quence of future cross-sections according to DeAngelo & Rool (2015).
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Table 6. Descriptive statistics.

Variable Obs Mean Std. Dev. Min Max

Volatility 5134 1.22 21.25 - 584.32
Dummy small sized 5134 0.47 0.50 - 1.00
Leverage 5134 0.55 0.23 - 1.00
Log_tam 5134 5.65 1.00 1.35 8.52
Log pl 5134 5.18 1.03 1.41 8.27

Sales growth 5134 1.12 26.18 1.00 1292.46

Market to book 5134 0.67 2.76 - 146.21
Change assets 5134 0.03 0.22 3.65 3.41
Tang 5134 0.36 0.27 - 0.99

Roa 5134 0.06 15.58 670.09 891.65

Roe 5134 0.01 15.49 747.68 600.13

Dividends 5134 0.42 17.41 1007.60 643.80

Capex 5134 158871.60 187,971,800 47.600.000.000 5.910.000.000

Industry 5134 0.35 0.48 - 1.00
Commerce 5134 0.18 0.38 - 1.00
Service 5134 0.47 0.50 - 1.00

Source: Author’s own.

R-Squared Average Brazil
66.07%

1.60%

14.22%

859% .
7 187% 066% 032% 0.06% 0.56% 1.06%
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Graphic 1. Representativeness of the volatility of capital structures in Brazil. Source: Author’s own.
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To calculate the average R2, or average R-Squared for the different cross-sections,
the first step was to calculate the annual leverage of all companies in the database.
Then, the correlation between leverage in pairs of years of the sample was ob-
tained, such as one year, 2003/2004, 2004/2005, 2005/2006. Subsequently, the
difference in years was increased, 2003/2005, 2003/2006, two years, until reach-
ing the 13-year difference, 2003/2016. Finally, the average of the R-Squared pairs
of years of the sample correlations is calculated. The closer to 1, the more volatile
the capital structures are.

Campbell & Rogers (2018) analyzed the volatility in Europe between the years
2006 to 2016, which is different from the database used in this article
(2003-2016), so when comparing the results between Brazil and Europe, we con-
clude-The predictive power of a given cross-section for the sequence of future
cross-sections after 10 years was approximately 20% in Europe, while in the Bra-
zilian market it was close to 0%, as the Brazilian market is highly volatile, as the
initial study by (DeAngelo & Roll, 2015), on the non-stability of Trade-Off.

In Graphic 2, leverage was analyzed individually for the largest companies in
the three sectors of the analysis, as shown in Graphic 2, being Eletrobras - Cen-
traisElétricasBrasileiras S.A., Petrobras - PetréleoBrasileiro S.A. for the industry
sector, Pdo de Agtcar and Fibria for the commerce sector, and Telemar for the
service sector, the latter is specific to the telecommunications sector.

It is seen in all the companies mentioned, the great volatility of the indebted-
ness, which proves that the theory of Trade-Off was not applied to these compa-
nies, confirming the R-Squared forecast graph.

In the joint analysis between the individual graphs of the companies and the
volatility, it can be concluded that the companies did not keep their capital

structures stable, as stated in the Trade-off theories.

Eletrobras
- Fibria
Petrobras
Telemar Participacoes S/A
- P Acucar-Cbd

2003
2004
2005

Leverage

2007
2008
2009
2010
2011
2012
2013
2014
2015
2016

Graphic 2. Representativeness of the accounting Leverage of the main companies by sector of activity listed on B3. Source: Au-

thor’s own.
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Analysis of Regressions

Table 7 presents the statistical regressions with the volatility variable of capital
structures, the main objective of this work. This variable was analyzed according
to the work of (Campbell & Rogers, 2018), to conclude the impact of the change
in the capital structure.

Following the division of variables according to Frank & Goyal (2009), hypo-
theses 1 measures the return of companies.

Hypothesis 1—It was rejected in companies of group B and Geral, and con-
firmed in C, D, and Largest Increase. Unlike the study by Campbell & Rogers
(2018), the companies that had the highest profitability are the ones that most
changed their debts (in the intermediate groups - 5% to 15% and in general). In
groups C, D and Largest Increase, the literature confirmed that volatility did not
bring profitability, with companies in these groups representing approximately
90% of the sample, as shown in Table 2.

The volatility in the size of the companies was also analyzed, in hypotheses 2
and 3, with hypothesis 3 being a control.

Table 7. Variable regression volatility of capital structures.

Largest

. B C D Largest Increase General

Variable Reduction
Coef. Coef. P> [z] Coef. P> [z] Coef. P> [z] Coef. P> [z] Coef. P> [z]
Volll. 1.007.976  0.000* 0.9622089  0.000* 0.75318 0.000*  0.934987  0.000* 0.9557622  0.000*
Roa 0.0061736  0.000* =0.0049997 0.034*** -0.0468101 0.000* =0.0593616 0.000* 0.0001569 0.001**
Log tam 0.0127283  0.149  —0.017194 0.000* -0.0189196 0.000* -0.1010556 0.000* -0.3048362 0.000*
Sz 0.0151845  0.359  0.0057611 0.009* 0.0191429 0.000* -0.0170046 0.000* -0.0484221 0.000*
Cha —=0.0237232 0.000* 0.0161868 0.000* 0.05424 0.000* 0.0977287 0.000* 0.0954551 0.000*
Mtb —0.0138565  0.395 =0.0000821 0.000* 0.0015076 0.000* =0.0001987 0.065*** 0.0003536 0.042**
Sg 0.0047735 0.059*** —0.0000267 0.000* -0.0000112 0.138 =0.0001597 0.000* =—0.0001992 0.000*

Indus.

Com. —0.0248116  0.469 =0.0327137 0.059** -0.0333156 0.002** -0.3933976 0.000* -0.816121 0.000*
Serv. —0.0441231  0.380  0.0020443 0.854  0.0095824  0.438 —0.1965507 0.000* -0.6137168 0.000*

_Cons (omitted) —-0.0256072  0.253 0.1111022 0.000 0.1440336 0.000 0.7954524 0.000 2.221.968 0.000

Sargan 1.0000 0.1210 0.0018 0.4565 0.0000
Abond 1

order —-13,879 0.1652 -42,029 0.0000 -38,066 0.0001 0.87983 0.3789 12,628 0.2067
Abond 2

order —0.75745 0.4488 -11,492 0.2505 -27,372 0.0062 0.90301 0.3665 11,572 0.2472

Source: Author’s own.
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Hypothesis 2—Confirmed as expected in groups C, D, Largest Increase and
General. In Brazil, the more volatility, the lower the assets of companies.

Hypothesis 3—Confirmed in C and D, and rejected in Largest Increase and in
General, that is, the more volatility, the lower the companies, and this is confirmed
in hypothesis 2.

The growth of companies was analyzed, related to hypotheses 4 and 5.

Hypothesis 4—Confirmed in C, D, Largest Increase and General, and re-
jected in B, that is, there really was volatility in capital structures, not necessarily
an increase in assets (log Tam).

Hypothesis 5—Confirmed in C and Largest, that is, the more volatility, the
lower the growth perspective, analyzing its market value. The hypothesis in D and
in General was rejected, approximately 35% of the companies.

As for the tangibility of assets, as Frank & Goyal (2009) divides the variables,
it was analyzed with hypothesis 6.

Hypothesis 6—Confirmed only in B, that is, about 5% of the companies ac-
cording to Table 2, and rejected in C, Largest and General. The more volatile the
capital structures, the less sales growth they achieved. But as the coefficient was
very low, close to 0.02% for every 1%, it can be said that volatility had no impact.

In the dummy variables of control, the activity sector, industry and service
were statistically significant at 1% with a negative relationship, and the trade va-
riable was omitted due to collinearity error. As they were identical, it cannot be
said whether volatility had a different impact depending on the sector of activity.

Table 8 shows the statistical regressions with the accounting leverage variable.

Following the division of variables according to Frank & Goyal (2009), hypo-
theses 7, 8 and 9 measure the return of companies.

Hypothesis 7—confirmed in C and General, and rejected in D and Largest
Increase, that is, according to the Trade-Off theory, debt brings profitability in
equity, in approximately 50% of companies, but in the other 50% was rejected,
making this claim difficult.

Hypothesis 8 —confirmed in C, D and General, that is, about 80% according
to Table 2. A negative relationship is due to the fact of agency conflicts and dis-
tribution of dividends, so in the case of Brazil, companies tend to pay more div-
idends Rajan & Zingales (1995).

Hypothesis 9—This hypothesis had divergent results, in groups C and Largest
Increase, that is, in approximately 50%. In the other 50% it did not obtain statis-
tical significance. In the groups with significance, group C, with approximately
36% of companies, confirms the literature, that is, debts impact the distribution
of dividends.

The impact of debts on the size of companies was also analyzed, in hypotheses
10, 11 and 12, with hypothesis 12 being a control for the other two hypotheses.

Hypothesis 10—The hypothesis was confirmed in groups C, Largest Increase
and General, that is, 50% of the companies, a result similar to Rajan & Zingales
(1995), but it was rejected in B, with approximately 5% of the companies. The
positive relationship is due to the easy access of large companies to debt.
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Table 8. Accounting leverage statistical regression.

Largest Reduction B C D Largest Increase General
Variable
Coef. P> [z] Coef. P> [z] Coef. P> [z] Coef. P> [z] Coef. P> [z] Coef. P> [z]
L1 Alav —0.0076645 0.825 —0.0573503 0.511 0.2625204 0.000* 0.5968177 0.000* 0.5375475 0.000* 0.2627613 0.000*
Roe 0.0000798  0.395 —0.0022367 0.651 0.0135819 0.000* =0.0055303 0.000* -0.0003604 0.056*** 0.005577 0.000*
Roa  -0.0000508 0.595 0.0011195 0.838 —0.0884987 0.000* -—0.2868983 0.000* 0.0053203 0.525 =0.0041947 0.000*
Div —0.0000448 0.559 0.0012417 0.446 =0.0002098 0.000* -0.0007938 0.156 0.0010921 0.044** —0.0002716 0.000*
Log tam -0.0085507 0.368 =0.0808887 0.011** 0.4717553 0.000* 0.0142551 0.190 0.0504253 0.000* 0.4862411 0.000*
Log_pl =0.45453 0.000* =0.4698796 0.000*
Sz 0.0190651  0.319  0.0218857  0.651 —0.0040442 0.446 =0.0913983 0.000* —0.023283 0.002** —0.0276325 0.002**
Tang 0.0529378  0.704 0.0211781  0.293  0.0147423 0.120 -0.0177705 0.287 0.0621049 0.000* -0.000377 0.971
Sg 0.0054094  0.647  —0.00983 0.110 —-8.24e-06 0.700 —-6.35e-06 0.942 0.0004224 0.000* 0.0000966 0.000*
Mtk 0.9943422 0.000* 0.9475173 0.000* =0.0001081 0.005** —0.0026935 0.000* 0.0042076 0.000* 0.0000397  0.881
Cha 0.0001686  0.970  0.0206558  0.262 —0.0011205 0.870 =—0.0822428 0.000* —0.032543 0.000* -0.0335443 0.000*
Capex 1.25e-09 0.909 -2.50e-09 0.549 =1.75e—09 0.001** -2.68e—10 0.709 =5.81e—09 0.074*** —7.49¢—10 0.040**
Indus. 0.0635423  0.381 —0.0894027 0.946 - - —0.0617608 0.050** —-0.0354129 0.635
Comer. 0.0652525  0.236 0.0053427  0.909 - -
Serv. 0.0663149  0.460 —0.0362687 0.929 0.0818674 0.022** —0.046649 0.094*** —0.1001022 0.001** -0.0851584 0.122
_Cons  -0.050186 0.624  0.4434643 0.459 0.0421636 0.390  0.2561346  0.000 0.000122 0.997 0.16537 0.002
Sargan 1.0000 1.0000 0.0834 0.1352 0.9175 0.0387
Abond 1
order -0.9815  0.3263 -0.31126 0.7556  —4.8384  0.0000 -6.3687  0.0000  -5.3655  0.0000 -6.3071  0.0000
Abond 2
order 0.22268  0.8238  -0.9145  0.3605 —-0.99027 0.3220 -1.8869  0.0592  -1.3924  0.1638 -1.9024  0.0571

Source: Author’s own.

Hypothesis 11—Due to the VIF result, this variable was used only in the C
and General models. The result was statistically significant at 1%, but different
from the study by Perobelli & Fama (2003) in which the hypothesis was rejected,
with a negative relationship, which means that the more debt, the lower the net
worth of companies.

Hypothesis 12—The hypothesis in D, Largest Increase and General was con-
firmed. The result was statistically significant at 1% and 5%, with a negative rela-
tionship when compared to Campbell & Rogers (2018), corroborating the in-
trinsic relationship between debt and large companies.

As for the tangibility of assets, as Frank & Goyal (2009) divides the variables,
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it was analyzed with hypotheses 13 and 14.

Hypothesis 13—The hypothesis was confirmed only in the Largest Increase,
that is, 17% of the companies. This means that when their debts increase, a small
part invests in fixed assets.

Hypothesis 14—The hypothesis in Largest Increase and General was rejected,
that is, 17% of the companies reduced their sales, when they increased their debts.
Other groups did not obtain statistical significance. This result differs from Valle
(2008), as the higher the debts, the lower the net operating result.

Finally, the growth of companies was analyzed, related to hypotheses 15, 16
and 17.

Hypothesis 15—The hypothesis in Largest Reduction, B, and Largest Increase
was rejected, and confirmed in C, D. Thus, in approximately 75% of companies,
increased leverage reduced growth opportunities, confirming the studies by
Frank & Goyal (2009).

Hypothesis 16—The hypothesis in D, Largest Increase and General was con-
firmed, with approximately 50% of the companies. According to Frank & Goyal
(2009), in trade-off theory, growth reduces leverage. The negative relationship is
characteristic according to Frank & Goyal (2009) to cash flows.

Hypothesis 17—The hypothesis was confirmed in groups C, Largest Increase
and General, 50%. The other groups did not obtain a statistically significant re-
sult. The result according to Frank & Goyal (2009) is that capex is directly re-
lated to debt needs.

In the dummy variables of control, the activity sector, industry and service
were statistically significant at 1% with a negative relationship, and the trade va-
riable was omitted due to collinearity error. As they were identical, it is not
possible to say whether leverage had a different impact depending on the sector

of activity.

5. Conclusion

This article referred to the literature on the subject since the first works (Modig-
liani & Miller, 1958), covering the entire evolution of the theme referring to cap-
ital structures. Thus, the work of (DeAngelo& Roll, 2015) called into question
one of the best-known theories: the “Trade-off”. This is in line with the objective
of this article, since the specific focus was the analysis of the Trade-off theory, in
order to question the main objective of this theory, that is, the reaffirmation that
capital structures are not fixed, but unstable.

The proposed objective was reached by confirming that the capital structures
of Brazilian companies are unstable, as well as in Europe, the USA, and South
Korea. When analyzing with the same methodology applied in the United States,
Europe, and South Korea, it can be concluded that the behavior of Brazil is more
intense in the non-predictability of accounting leverage. DeAngelo & Roll (2015)
confirm that the similarities in the different cross-sections, over time, contradict

the stationarity theories of the target leverage ratios, and this can be confirmed
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in Brazil through graphs 1 and 2.

It is further confirmed that the theories of Fischer, Heinkel and Zechner in
1989, cited by (DeAngelo & Roll, 2015), are “consistent, considering the subset
of theories that a company faces only small losses in value (in with respect to
adjustment costs) when leverage differs markedly from an index with a constant
percentage.” That said, Brazilian companies have not achieved profitability.

Second, instability and debt were related to other factors, but all the details of
the factors were not explained, as it was not the scope of this article. When ana-
lyzing volatility with income, it was verified that Brazilian companies did not
obtain profitability at each 1% change in their capital over these 13 years, and
companies reduced their profitability by an average of 3.71%, reaching 5.94% in
17% of companies, confirming the study in Europe (Campbell & Rogers, 2018).
It was also concluded that Brazilian companies generate their assets better, tak-
ing full advantage of their capacity, as according to the Change Assets variable, it
was found that assets grew by an average of 6% for every 1% increase in volatili-
ty.

As for operating income, it was found that as companies increased their in-
debtedness, net operating income practically did not change, with only 0.04% in
17% of companies. As for the sector of activity, no relationship can be con-
cluded. With regard to the size of companies, the literature confirmed that large
companies have easier access to credit, to the detriment of small companies.

In South Korea, unlike Brazil, volatility brought financial risks and lower re-
turns per share; in Brazil, the Market-to-book was extremely similar to the stu-
dies by Chong & Kim (2019), thus, it can be inferred that in Brazil volatility did
not bring growth in stock returns either.

When analyzing the debt, it was concluded that Brazil has an average debt
much above the European average, and that this debt also resulted in Europe in a
negative return on assets, but at a much lower level, with Europe on average
having a 50% loss and in Brazil 0.42%, almost a stability.

Due to the currently reduced number of studies on volatility, essentially in Bra-
zilian and European companies, this work contributes significantly to the growth
of the range of studies on the subject.

As for the limitations, it reserves the right to interpret the results with some
observations, namely because they are still little explored at the world level, with
regard to volatility. Another limitation was the failure to explore the factors that
lead companies to change their capital structures, which is due to few existing
studies.

From the conclusions reached in this article, it is suggested that in future in-
vestigations, an inclusion of other countries, such as Portugal and Chile in com-
parison to Brazil, can be made, with reference to other explanatory variables, such
as the stock return, the market value of the companies, the relationship between
volatility and national GDP, in addition to the risk of bankruptcy for companies

that have or have not changed their capital structures.
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