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pyramid structure: a comparison of explanatory 
factors in parent companies and affiliates 

Abstract
Objective: In the absence of mechanisms to protect minority shareholders, controlling companies may 
seek private gains using mechanisms such as Related-Party Transactions (RPTs) or the deviation of rights. 
This study’s objective is to analyze explanatory factors of RPTs among controlling/controlled and affiliate 
companies with a pyramid structure in Brazil.
Method: Data concerning RPTs were obtained from the Reference Forms of 153 companies from 2010 
to 2017. Quantile regression was performed to find the factors (pyramid structure, performance, firm’s 
value, and corporative governance) that best explain RPTs among controlling/controlled and affiliate firms.
Results: The explanatory factors for RPTs between parents/subsidiaries include deviation of rights, leverage, 
foreign shareholders, and independent auditors. The explanatory factors for affiliate companies include 
effects of return on assets (ROA), tangibility, and being audited by one of the Big four accounting firms.
Contributions: This study shows that pyramid structures influence RPTs among parents/subsidiaries 
and the performance of affiliate firms, while corporate governance did not moderate/mitigate conflicts 
of interest. Therefore, topics characterized by concentrated ownership structures, seldom explored in the 
Brazilian literature or emergent markets were addressed here, presenting alternatives to agency relations. 
Keywords: Related-party transactions; Pyramid structure; Controlling/controlled companies; Affiliates.
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1. Introduction

From the perspective of the Agency Theory, in the absence of mechanisms to protect minority 
shareholders, controlling companies may seek private gains (Cho & Lim, 2018) and some methods can 
be used to maximize their interests, e.g., related-party transactions (RPTs) and deviation of rights, and 
consequently, expropriate minority shareholders (Cheung, Jing, Lu, Rau, & Stouraitis, 2009). RPTs can 
be understood as business connections as they correspond to transactions (e.g., assets, goods, equity, 
among others) performed with shareholders, members of the board of directors, or affiliated companies 
or subsidiaries (Cho & Lim, 2018). 

RPTs are commonly carried out among companies affiliated with business groups. Groups tend to 
organize in a pyramid structure, forming family business groups (Almeida & Wolfenzon, 2006; Bena & 
Ortiz-Molina, 2013; Claessens, Djankov, & Lang, 2000), and RPTs are analyzed according to the companies’ 
position within this structure, which can be that of a controlling owner/subsidiary or affiliate. Affiliates are 
those with a significant shareholding in other companies, without, however, controlling them. Controlling 
owner/subsidiaries, on the other hand, are characterized by a relationship of subordination through stock 
ownership (Almeida, 1987). 

Another form of expropriation of minority shareholders refers to the deviation of rights in the 
pyramid structure, i.e., the difference between voting rights and cash flow rights (Kang, Lee, Lee, & 
Park, 2014). A company (or individual, family, or government) in a pyramid structure controls multiple 
companies through a hierarchical ownership relationship (Almeida & Wolfenzon, 2006). In these 
ownership structures, the controlling shareholder exercises control through at least one publicly listed 
company (La Porta, Lopez-de-silanes, & Shleifer, 1999).

The traditional view of pyramid structures is based on an attempt to maximize deviation between 
voting rights and cash flow rights based on the companies’ intermediate levels, generating differences 
between control and ownership (Aldrighi & Mazzer Neto, 2005). Therefore, deviation of rights and related-
party transactions are ways to expropriate minority shareholders. Furthermore, the relationship between 
these concepts is based on the assumption that voting power, caused by deviations, can ensure controlling 
shareholders a greater capacity and flexibility to become involved in RPTs for their own benefit (Rahmat, 
Amin, & Saleh, 2018). Given the preceding discussion, the general objective is to analyze the explanatory 
factors of RPTs, in parent/subsidiaries and affiliate companies with a pyramid structure in Brazil.

This study’s relevance lies in investigating related-party transactions in companies with indirect 
ownership structure; a topic seldom explored in the Brazilian literature. Therefore, it is worth analyzing 
the explanatory factors of these transactions, considering the companies’ positions (parent/subsidiaries or 
affiliates) in the pyramid structure. Additionally, conducting it in an emergent market is relevant as RPTs are 
prevalent in these economies due to failures in corporate governance and the widespread presence of groups 
controlled by families via pyramid structure and cross-ownership structures (Wang, Cho, & Lin, 2019).

To analyze the relationship between RPTs and pyramid structures, data were collected from 
the Reference Forms of 153 companies listed on the stock exchange. In addition, quantile regressions 
were estimated for the 2010 to 2017 period.  In general, the results show that pyramid structures are an 
explanatory factor for RPTs involving parent/subsidiary companies. However, no statistically significant 
differences were found among affiliate companies for deviation of rights in RPTs. Regarding the remaining 
results, the firms’ performance and corporate governance influenced RPTs with affiliate companies. 
However, in the parent/subsidiary model, corporate governance does not decrease the amount transacted 
between these companies.
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From a theoretical perspective, this study advances in the context of agency relations based on 
differences between control structure and ownership structure (deviations). The objective is to examine 
RPTs in pyramid structures, considering the effect of business relationships.  Most studies analyze 
transactions broadly. Therefore, a theoretical contribution consists of showing that subordination between 
parent/subsidiaries may encourage RPTs. The results are relevant because they show a positive association 
between RPTs and levels of deviation of rights, ratifying the hypothesis of conflicts of interest in which 
controlling shareholders may use transactions to obtain private benefits. As a result, RPTs and deviation of 
rights can be considered channels for the expropriation of minority shareholders. In this sense, the greater 
the level of deviations (measured via quantile regression), the greater the likelihood of a company using 
RPTs between parent/controlled companies. 

This paper is structured into five sections, starting with the introduction. The second section presents 
the theoretical framework, with questions addressing related-party transactions and pyramid structure. The 
third section presents the methodology, and the fourth section the results. Finally, the last section presents 
final considerations with some reflections intended to better understand the topics addressed here.

2. Related-party transactions in pyramid structures: conceptions and hypotheses 

2.1 Related-party transactions

RPTs are commonly performed among companies affiliated to a business group, conceptualized 
by economic sociology as a set of companies that are legally separated, however, linked by persistent and/
or informal relationships (Granovetter, 2005). Business groups in the Brazilian context refer to groups of 
companies, which in addition to being strictly controlled by the same entity, comprise at least one company 
listed in the capital market (listed-firm business groups) or have diversified business units in at least three 
sectors (diversified business groups) (Aldrighi & Postali, 2010).

Thus, the literature recognizes three motivations for RPTs: tunneling, propping, and earnings 
management (Cheung et al., 2009). The tunneling concept was introduced by Johnson, La Porta, Lopez-de-
Silanes, and Shleifer (2000) and is an important contribution to the RPTs topic. According to the authors, 
tunneling refers to the transference of resources from one company at the base of the pyramid to those on 
higher levels, increasing the controlling companies’ gains (Johnson, La Porta, Lopez-de-Silanes, & Shleifer, 
2000). The inverse also occurs and is called propping, the objective of which is to help companies at the 
base of the pyramid (Bertrand & Mullainathan, 2003; Jian & Wong, 2010). Aggressive accounting choices 
and profit manipulation are related to earnings management, which, in RPTs, may come from cash sales 
between related parties (Jian & Wong, 2010).

RPTs regulation in Brazil is based on technical pronouncement CPC No. 5/R1 (CVM, 2010, p.4), 
which defines transactions as “transfers of resources, services or obligations between an entity that reports 
the information and a related party, regardless of whether a price is charged in counterpart”. CPC 5/R1 
presents some examples of transactions that must be disclosed, such as (i) purchases or sales of goods 
(finished or unfinished); (ii) purchases or sales of property and other assets; (iii) provision or receipt of 
services; (iv) leases; (v) research and development transfers; (vi) transfers under license agreements; (vii) 
transfers of a financial nature (including loans and contributions to capital in cash or equivalent); (viii) 
provision of guarantees, endorsements or sureties; (ix) assumption of commitments in case a particular 
event occurs in the future, including contracts to be executed (recognized or not); and (x) settlement of 
liabilities on behalf of the entity or by the entity on behalf of a related party.
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For users of financial statements to have an insight into the effects of the relationships between the 
parties, companies must disclose transactions that have a total value greater than BRL 6 million, 1% of the 
company’s total assets or which, in the opinion of the administrators, are considered relevant. Hence, the 
companies must detail information, such as the amount of the transaction and existing balances, including 
terms and conditions, and the relationship between the reporting entity with the respective related party, 
in addition to other factors that characterize the transaction, according to the Securities and Exchange 
Commission (CVM, 2010).

In the specific case of RPTs and company value, two competing aspects are addressed in the 
literature (Bona-Sánchez, Fernández-Senra, & Pérez-Alemán, 2017; Kang et al., 2014). The first is called the 
efficient transactions hypothesis, which shows that RPTs may minimize transaction costs and contribute 
positively to a firm’s value (Gordon, Henry, & Palia, 2004). On the other hand, in the hypothesis of conflicts 
of interest, RPTs are thought to reduce a firm’s value due to conflicts between majority and minority 
shareholders (Gordon et al., 2004; Johnson et al., 2000). Next, it is shown how pyramid structures may 
influence these RPTs.

2.2 Pyramid Structure

Pyramid structures exist through indirect control of a corporation exercised by another corporation 
(Tirole, 2006), with discrepancies between control and property rights being the primary way of measuring 
them (Aldrighi & Postali, 2011). These are more common in countries with poor shareholder protection, 
enabling the creation of new companies through pyramid control (Almeida & Wolfenzon, 2006). The chain 
of ownership formed by the pyramids allows the ultimate owner to control all companies, including those 
with no direct ownership (Bertrand & Mullainathan, 2003).

The traditional view of the formation of pyramid structures is based on an attempt to maximize 
the deviation between voting rights and cash flow rights, based on the intermediate levels of companies, 
generating differences between control and ownership (Aldrighi & Mazzer Neto, 2005). Voting rights come 
from ordinary shares, determining company control, while cash flow rights result from the number of 
shares held by a shareholder, with or without voting rights (Bortolon, 2010). Thus, an excess of voting rights 
may increase the power of large shareholders and, consequently, represent a potential for expropriating 
minority shareholders (Aldrighi & Mazzer Neto, 2005; La Porta et al., 1999).

Almeida and Wolfenzon (2006) developed an alternative theoretical model to explain the formation 
of pyramid structures, being one of the papers most frequently cited in the literature addressing this subject. 
According to the authors, pyramids are characterized by companies that need high levels of investment 
and/or with low profitability. The advantage of financing allows families who already publicly control other 
companies to develop new ventures, indirectly owning shares in a new company. This pyramid structure 
may allow families to benefit from this new ‘financing’, which will not appear profitable to outside investors 
(Almeida & Wolfenzon, 2006).

Pyramid structures are prevalent in some countries, such as Continental Europe, Asia, and South 
America, often organizing themselves into family business groups (Claessens et al., 2000). Therefore, the 
interconnection between business groups and pyramid structures lies in the firms’ ownership relations, 
as pyramids are the primary form in which these groups are organized (Almeida & Wolfenzon, 2006).
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Brazil is an interesting case to be studied due to its stock market structure (two classes of shares are 
issued) and changes in corporate governance rules. According to the law, companies can issue registered 
ordinary shares and registered preferred shares. The first class of shares has voting rights, while the second 
has preference in receiving dividends and capital reimbursement in the event of the company’s dissolution. 
Therefore, companies can use the two classes of shares in pyramid structures to maintain their voting 
power and seek investments in the capital market. Thus, the issuance of two classes of shares and pyramid 
structures are considered techniques for deviating from the “one share, one vote” principle (La Porta et 
al., 1999; La Porta, Lopez-de-silanes, Shleifer, & Vishny, 2000).

In this case, pyramid structures may use RPTs to obtain benefits along the hierarchical chain, 
according to the relationships established between the companies. Among these relationships, there is the 
presence of parent/subsidiary and affiliate companies. Souza, Knupp, and Borba (2013) showed that a larger 
number of affiliate and controlled companies results in greater values involved in RPTs. For the authors, 
this fact suggests that RPTs may have strategic or financial purposes linked to the existing corporate nature, 
such as equity participation (affiliate companies) or control influence (controlling companies/subsidiaries). 
Therefore, it is expected that the most significant deviation of rights arising from the pyramid structure 
influences RPTs. Based on this context, the following research hypothesis is proposed:

Hypothesis 1: There is a positive association between RPTs between controlling/controlled companies 
and/or affiliates and deviation of rights in pyramid structures

In this context, the relationship between RPTs and pyramid structures lies in the option of 
controlling shareholders to use transactions to obtain private benefits along the ownership chain. Thus, 
a pyramid structure may encourage RPTs, with a positive association between them (Kang et al., 2014; 
Maheshwari & Gupta, 2018).

Incentives for RPTs may also be related to a firm’s performance and value. For example, empirical 
results show that RPTs are negatively associated with a firm’s value due to conflicts of interest (Bona-
Sánchez et al., 2017; Cheung, Jing, et al., 2009). Also, trading with higher related parties is associated with 
worse company performance (Wang et al., 2019), as these companies may have incentives for opportunistic 
gains (Kang et al., 2014).

On the other hand, RPTs between companies in the same group can positively influence a firm’s value 
(Wong, Kim, & Lo, 2015), as well as companies with greater similarity and vertical integration in the group, 
can obtain better performance from RPTs (Wang et al., 2019). Organizing companies into groups can reduce 
transaction costs and allow for the formation of internal markets. Internal markets facilitate interrelationships 
among affiliated companies, providing economies of scope and better allocation of resources, leading to better 
performance when carrying out RPTs (Wang et al., 2019). For example, Maheshwari and Gupta (2018) found 
a positive association between RPTs and performance, confirming the synergy that may exist in domestic 
markets. However, the literature generally indicates that RPTs are associated with firms’ poor performance 
and value. As a result, the following research hypothesis is considered:

Hypothesis 2: There is a negative association between RPTs with controlling/controlled and/or affiliated 
companies and firm value.
Hypothesis 3: There is a negative association between RPTs with controlling/controlled and/or affiliated 
companies and performance.
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Another aspect reported in the literature as a potential explanatory factor for RPTs is corporate 
governance. Considering that control and ownership structures can determine the companies’ corporate 
governance, an increase in the level of investor protection is expected to result in a lower number of 
pyramid structures (Almeida & Wolfenzon, 2006) and RPTs (Kang et al., 2014). In the case of RPTs, most 
of the literature shows that RPTs are more likely to occur when corporate governance mechanisms are 
weak (Bhuiyan & Roudaki, 2018; Kang et al., 2014; Rahmat et al., 2018). As a result, the following research 
hypothesis is proposed:

Hypothesis 4: There is a negative association between RPTs with controlling/controlled and/or affiliated 
companies and corporate governance.

Thus, in general, these are the main aspects of the RPTs analyzed in this study. Based on the RPTs 
between companies of the same group, it is relevant to analyze the effect of these operations on the 
parent/subsidiary and affiliate companies. Thus, it is possible to identify the explanatory factors for RPTs 
according to the existing relationships between companies. The method is presented in the next section.

3. Method

3.1 Characterization of the sample and variables

Annual data concerning Brazilian companies listed in [B]³ were accessed via reference forms for the 
2010 to 2017 period to identify pyramid structures. Data were extracted using the R package GetDFPData 
(Perlin, Kirch, & Vancin, 2019), allowing access to information from the companies’ financial statements 
and the CVM’s reference forms. Filters can be used in the latter to list the items one intends to access.

The criteria used to select the sample was the definition of pyramid structures proposed by La Porta 
et al. (1999), in which pyramids are companies in which the controlling shareholder exercises control 
through at least one publicly traded company. The sampling process resulted in an unbalanced panel, 
with 961 observations and 155 companies adjusted according to the exclusion criteria of companies/year 
with negative Tobin’s Q greater than 10 (Kirch, Procianoy, & Terra, 2014). Thus, the final sample consists 
of 929 observations and 153 companies with a pyramid structure in Brazil. Among these, related-party 
transactions carried out between parent companies/subsidiaries and affiliates were selected.

The total value of RPTs performed with parent companies/subsidiaries and affiliates was the 
dependent variable, considering its magnitude may represent more significant tunneling potential (Chen, 
Li, & Chen, 2017). To adapt to the model, inflation was adjusted, and the natural logarithm was applied 
to the total values (Silveira, Prado, & Sasso, 2008).
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Deviation of rights was calculated to represent the pyramids’ control and ownership structure. It is 
found from existing ownership chains and results from the difference between the share of voting rights 
and the share of cash flow rights. Therefore, data collection began by identifying the direct shareholders 
of each company, filtering out only those of a legal nature. Upon verifying the existence of a listed legal 
shareholder, the company was included in the sample and its direct shareholders were identified, which 
are, therefore, indirect shareholders of the company in the sample. This procedure was repeated until it 
reached the controlling shareholders in each property chain.

The share of cash flow rights was calculated as the product of equity interests (total shares) in 
companies along the chain (Aldrighi, 2014; Bortolon, 2010). In turn, the share of voting rights in indirect 
ownership depends on the existence of control. For example, if the largest shareholder (MAU) is the 
controlling shareholder (with at least 50% of the voting rights), the share of voting rights is equal to the 
direct participation that the last intermediate in the ownership chain holds in the voting capital of the 
company analyzed. On the other hand, if MAU is not the controlling company, the calculation is identical 
to the share of cash flow rights, that is, the product of the interests (Aldrighi, 2014).

To identify the effect of firm performance and the value of firms on RPTs, return on assets (ROA) 
and Tobin’s Q were considered, which are measures widely adopted in the literature for this purpose (Kang 
et al., 2014). As for the expected sign of these variables concerning the RPTs, it can be positive or negative. 
Companies with high performances and value can use RPTs to maintain/increase their results from the 
perspective of efficient transactions, which reduce costs (Wong et al., 2015). On the other hand, companies 
with financial restrictions will be more likely to use this type of operation to obtain opportunistic gains 
(Kang et al., 2014; Wang et al., 2019).

Corporate governance was analyzed as a way to mitigate the expropriation of minority shareholders. 
In this case, governance was measured considering three dummy variables: (1) company adherence to the 
differentiated segment of the New Market; (2) presence of independent members on the audit committee 
(Kang et al., 2014; Rahmat et al., 2018); and (3) external audit performed by one of the four most prominent 
companies in the field (Deloitte, Ernst & Young, KPMG or PricewaterhouseCoopers - PwC) (Bhuiyan & 
Roudaki, 2018; Rahmat et al., 2018).

To complement the analysis, control variables were included. “Company size” was selected because 
larger companies are more likely to conduct a more significant number of RPTs (Kang et al., 2014). 
Leverage is related to performance issues and monitoring on the part of creditors. Firms with vulnerable 
financial positions tend to participate in RPTs to overcome difficulties (Bhuiyan & Roudaki, 2018). On the 
other hand, leverage may imply greater monitoring on the part of creditors (Aldrighi, 2014), a situation 
that could decrease RPTs (Matos & Galdi, 2014).

As for tangibility, fixed assets can serve as guarantees in RPTs, and, therefore, a positive relationship 
is expected between tangibility and the greater occurrence of these contracts. Intangible assets are more 
difficult to monitor and, consequently, may be subject to management decisions (Himmelberg, Hubbard, & 
Palia, 1999), facilitating RPTs. Regarding foreign capital, companies with foreign shareholders are expected 
to engage in more transactions with each other (Cheung et al., 2009).
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Table 1 shows the definitions of the variables used in this study, starting with related-party 
transactions, which represent the dependent variables. Next, the explanatory factors for RPTs are 
described, which comprise the pyramid structure (deviation of rights), performance, firm value, and 
corporate governance. These relationships were mediated by control variables related to the topics, 
including important measures for analyzing results, such as size and leverage. The variables were selected 
and described based on the literature presented in the references. Next, the regression model is described.

Tabela 1 
Variáveis da Pesquisa

Variables and 
Acronym Measure References

Total value of RPTs 
between parent/
subsidiaries (LVC)

Log (LVC) per company/year
Silveira et al. (2008); Matos and Galdi 
(2014)Total value of RPTs with 

affiliate companies 
(LVCOL)

Log (LVCOL) per company/year

Variable and Acronym Measure References ES

Deviation (LD)
Log (D), where D= DVMC − DFC
where: DVMC: right to vote due to the existence (or 
not) of a controller MAU

Aldrighi (2014); Aldrighi et al. 
(2018) (+)

Return on Assets (ROA) ROA = 
Kang et al. (2014); Maheshwari 
and Gupta (2018); Wang et al. 
(2019)

(+) 
or 
(-)

Tobin’s Q (QT)

QT = 

where:  VMAO: market value of ordinary shares; 
VMAP: market value of preferred shares; DIVT: book 
value of liabilities (current + noncurrent) minus 
current assets, after excluding inventories

Bona-Sánchez et al. (2017); 
Maheshwari and Gupta (2018)

Presence in the New 
Market (NM)

Binary variable equal to (1), if the company 
participates in the New Market; and (0) otherwise Aldrighi et al.  (2018)

(-)Big Four (Big4) Binary variable equal to (1), if the company is audited 
by one of the Big four; and (0) otherwise

Bhuiyan and Roudaki (2018); 
Rahmat et al. (2018)

Independent auditing 
(Audit)

Binary variable equal to (1), if the company has 
independent members in the audit committee; and 
(0) otherwise

Kang et al. (2014); Rahmat et al. 
(2018)

Size (LRCL) Log (RCL), where RCL= net sales revenue Kang et al. (2014) (+)

Leverage in relation to 
Total Assets (Alav) ALAV = 

Aldrighi (2014); Aldrighi et al. 
(2018); Maheshwari and Gupta 
(2018) (+) 

or 
(-)

Tangibility (Tangib) TANGIB = Souza e Bortolon (2014); 
Aldrighi et al. (2018)

Foreign Capital (Estrang)
Binary variable equal to (1), if there are ordinary 
shares and/or preferred shares by foreign capital; 
and (0) otherwise

Cheung et al. (2009) (+)

Temporal Fixed Effects Binary variable where 1 indicates the year the data is 
generated and (0) otherwise

Kang et al. (2014); Bona-Sánchez et 
al. (2017)

Legend: *the RPTs’ quantitative variables considered the period of reference disclosed by the companies and not specifically 
the transaction date, as many transactions remain active for the long term. ES (expected sign) corresponds to the association 
between dependent and independent variables. The expected sign is based on the empirical literature review. 
Source: Developed by the authors (2021).
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3.2 Quantile Regression Model

The model adopted here is derived from the estimator proposed by Machado and Santos Silva 
(2019), developed for panel data with fixed effects, considering linear and non-linear specifications. Linear 
estimation was chosen, in which individual effects can affect the entire distribution, based on conditional 
quantiles. Thus, panel data with individual effects, considering the estimation with conditional quantiles 
for probability distributions (location and scale), have the pattern described in Equation (1).

 (1)

With Pr {δi + Z’itγ > 0} = 1. The parameters (αi, δi),  capture the individual fixed effect (i) and Z is 
defined before. The sequence {Xit} is strictly exogenous, i.i.d for any fixed i, and independent between i. Uit  
é i.i.d (through i and t), statistically independent of Xit and normalized to satisfy the moment conditions. 
Model 1 implies Equation 2.

 (2)

Where αi (τ) ≡ αi + δi q(τ) is called the scalar coefficient of the quantile fixed effect (τ) for individual 
i or the distribution effect in (τ). The distribution effect differs from the usual fixed effect in that it is 
not, in general, a displacement. That is, the distribution effect represents the effect of time-invariant 
individual characteristics that, like other variables, may have different impacts on different regions of the 
Y conditional distribution. The fact that ∫0

1 q(τ)dτ = 0 implies that αi can be interpreted as the average 
effect for individual i. Thus, the quantile regression for a panel of data with fixed effects is then estimated 
via Method of Moments (MM-QR), allowing for dynamic relationships that function with orthogonality 
conditions (Hansen, 1982).

As it is a robust model, quantile regression for panel data with fixed effects was estimated to understand 
the explanatory factors of RPTs in parent/subsidiaries and affiliated companies. Therefore, as in the traditional 
panel, the RPTs represent the dependent variable, which corresponds to the total value of RPTs over time. The 
main independent variables refer to deviations of rights, performance, firm value, and corporate governance. 
Finally, the control variables contributing to the interpretation of the coefficients were included.

The use of quantile regression is justified by the need to analyze the effect of each level of deviation of 
rights on the respective levels of values of the RPTs. Higher levels of deviations are expected to encourage a 
greater volume or value of transactions. Furthermore, in quantile regression, outliers can be used because 
the method is robust for these values. Regarding the chosen estimator for quantile regression (Machado & 
Santos Silva, 2019), no application was found in Brazil, so the recently developed data panel is appropriate, 
which characterizes this study’s robustness and originality. 

Regarding fit, traditional linear models use the coefficient of determination (R²) as a reference. 
This statistic can be understood as the percentage of variability of the response variable explained by the 
independent variables. In the quantile regression, the pseudo-R² for each quantile is estimated. However, 
this measure may not be adequate, so that the regression specification error test is recommended to analyze 
the adjustment of quantile regression with panel data and fixed effects (Machado & Santos Silva, 2019).

The Regression Specification Error Test (RESET) proposed by Ramsey (1969) aims to identify 
specification errors in a regression. In RESET, a model under the null is compared with an alternative one, 
an undeclared generalization of that model. Thus, it seeks to identify nonlinearities in its functional form 
(Greene, 2012). The null hypothesis establishes that the model is correctly specified. Therefore, failing to 
reject the null hypothesis (p-value>0.05), suggesting that the model is valid, and its coefficients can be 
interpreted. Next, the results and discussion are presented.
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4. Results and Discussion

To characterize the companies in the sample, the sectors of activity were analyzed, according to 
CVM classification (industrial goods; cyclical consumption; non-cyclic consumption; financial and others; 
basic materials; oil, gas, and biofuels; health; information technology; telecommunications; and public 
utility). The three most representative sectors were public utility (32.40%), finance and others (20.02%), 
and industrial goods (18.57%). Before the application of quantile regression, descriptive statistics were 
analyzed, as shown in Table 2.

Table 2 
Descriptive Statistics of Variables 

Variable/ 
Statistics Mean Median Standard 

Deviation Minimum Maximum p10 p25 p75 p90

VT CT* 4.29 0.26 9.36 0.00 36.10 0.00 0.03 1.68 16.40

LN CT 19.40 19.47 2.98 12.89 24.32 15.33 17.68 21.33 23.61

VT CG* 2.32 0.03 6.61 -0.03 26.00 0.00 0.00 0.36 5.62

LN CG 17.75 17.77 3.56 10.32 24.20 12.46 15.59 19.81 22.82

Deviation 0.31 0.19 0.34 0.00 0.94 0.00 0.00 0.61 0.90

ROA 0.05 0.05 0.11 -0.22 0.27 -0.08 0.01 0.12 0.22

Qtobin 0.95 0.77 0.69 0.07 3.05 0.27 0.56 1.10 1.87

RCL* 2.80 0.59 4.49 0.00 16.80 0.00 0.02 3.63 8.70

ALAV 0.53 0.58 0.26 0.02 0.95 0.13 0.33 0.74 0.87

Tang 0.11 0.00 0.19 0.00 0.65 0.00 0.00 0.16 0.46

Legend: * represents BRL Billion. VT CT: total in BRL of related-party transactions between controlling/controlled 
companies; LN CT: natural logarithm of the total in BRL of related-party transactions between controlling/controlled 
companies; VT CG: total in BRL of related-party transactions with affiliate companies; LN CG: natural logarithm of the total 
in BRL of related-party transactions corresponding to affiliate companies; ROA: return on total assets; RCL: net sales/
service revenue; ALAV: leverage by total assets; Tang: tangibility of assets.
Source: Study’s data.

Table 2 shows that the mean total value of transactions for parent/controlled companies is R$ 
4.29 billion and R$ 2.32 billion for affiliates. Additionally, these variables were used in natural logarithm 
to include them in the panel data model. Note that the mean and median for these data are very close, 
showing the adequacy of the information obtained by the tests performed.

Performance information also shows that data showed consistency due to the proximity of the mean 
and median, meaning that companies show a positive return of 6% on average. About the firm’s value, 
measured by Tobin’s Q, the market value represents 95% of the equity value. In leverage terms, third-party 
capital represents 53% of total assets, with fixed assets corresponding to 11.8% of this same variable.
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After identifying the profile of the variables, the correlation between them was tested, noting that 
they were suitable to be used in quantile regression models. The results are shown in Table 3.

Table 3 
Correlation of Variables

  Deviation LN CT LN CG ROA Qtobin RCL ALAV Tang

Deviation 1

LN CT -0.07 1

LN CG -0.26 0.45 1

ROA 0.17 0.08 0.00 1

Qtobin -0.10 0.11 0.11 0.08 1

RCL 0.06 0.15 0.22 0.13 0.00 1

ALAV 0.19 0.08 0.19 0.07 0.05 0.37 1

Tang -0.02 0.18 0.29 0.04 -0.05 0.15 0.10 1

Legend: LN CT: natural logarithm of the total value in BRL of related-party transactions between parent/controlled 
companies; LN CG: natural logarithm of the total value BRL of related-party transactions associated. ROA: return on total 
assets; RCL: net sales/services revenue; ALAV: leverage by total assets; Tang: tangibility of assets.
Source: study’s data.

The correlation test was applied to check whether the variables were highly related. The results show 
that most variables have a low correlation. In addition, the Variance Inflation Factor (VIF) was tested, in 
which the mean did not exceed 5. Therefore, the variables did not show multicollinearity, enabling their 
use in quantile regression models.

In this sense, after characterizing the sample and the study variables, the quantile regression models 
were estimated for the parent/subsidiary and affiliate companies. It was evident that the explanatory factors 
in the relationship between the amount transacted with parent companies and subsidiaries are: deviations 
of rights, leverage, auditing, and the presence of foreign shareholders (Table 4). The model coefficients 
are valid, considering the adequacy test (p-value 0.3280). Furthermore, the deviations are significant 
in the 50% and 75% quantiles, with a 1% increase in this variable increasing the RPTs by about 0.01%. 
Statistical significance is concentrated in the highest quantiles, showing that these transactions become 
more frequent as the deviations between voting rights and cash flow rights increase.

These results confirm hypothesis 1 and corroborate the literature (Kang et al., 2014; Maheshwari & 
Gupta, 2018), showing that RPTs can be a channel for expropriation based on the deviation of rights. From 
a practical perspective, the organization of companies in pyramid structures can facilitate the use of RPTs 
along the subordination chain between parent/subsidiaries. Under the hypothesis of conflicts of interest 
(Gordon et al., 2004), these transactions can be a way for companies to obtain private gains; therefore, it 
is essential to analyze their explanatory factors.
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Regarding other aspects, note that leverage is negatively and significantly associated at the 50% and 
75% quantiles. That is, an 1% increase in leverage causes a 0.16% increase in RPTs. Matos and Galdi (2014) 
found that debt negatively influences RPTs with parent/controlled companies because of creditors’ greater 
monitoring. Also, this fact can be attributed to the development of an internal capital market among 
companies belonging to a given group. The relationships between these companies may reduce transaction 
costs and increase debt capacity (Cai, Zeng, Lee, & Ozkan, 2016). However, leverage can influence RPTs up 
to certain levels of value or occur only in periods of crisis, when there is a greater transaction of resources 
between companies (Almeida, Kim, & Kim, 2015).

Regarding audit committees, the model coefficients have the greatest impact, significant in almost all 
quantiles considered (except for the 10%). In this sense, the amount transacted between these related parties 
increases with the presence of independent auditors. The expected relationship was contrary, concluding 
that governance mechanisms may not be efficient in controlling RPTs. The positive influence of independent 
auditors on the value of transactions may be associated with the fact that governance variables have a limited 
impact on the prices of RPTs with controlling shareholders (Cheung, Qi, Raghavendra Rau, & Stouraitis, 2009).

The non-significant results regarding corporate governance are similar to previous studies conducted in 
Brazil and refute hypothesis 4. For example, Oda (2011) analyzed the RPTs and the market value of companies 
belonging to the New Market but did not infer a relationship between corporate governance mechanisms and 
the outcome of RPTs. Souza et al. (2013) also reported that there is no evidence that the value of RPTs can have 
any relationship with the adoption of differentiated levels of corporate governance in Brazil.

Other Brazilian studies (Silveira et al., 2008; Souza & Bortolon, 2014) found negative relationships 
between the level of RPTs and the quality of corporate governance, while the adoption of effective corporate 
governance mechanisms may minimize the impact of RPTs on company value. Due to these differences, 
corporate governance is a topic that future studies should explore further to understand the mechanisms 
of RPTs better.

Table 4 
Explanatory factors RPTs between controlling/controlled companies

Variables
Log Total Value of RPTs between Controlling/Controlled Companies

Quantile
0.10

Quantile
0.25

Quantile
0.50

Quantile
0.75

Quantile
0.90

LD -0.0113 -0.0122 -0.0133** -0.0142* -0.0149

ROA -0.1433 -0.0533 -0.0583 -0.1506 -0.2259

Qtobin -0.0018 -0.0032 -0.0094 -0.0145 -0.0187

LRCL -0.0153 -0.0148 -0.0143 -0.0138 -0.0134

Alav -0.1413 -0.1494 -0.1594** -0.1677* -0.1745

Tang -0.1148 -0.0556 -0.0179 -0.0787 -0.1283

Audit -0.1758 -0.1970** -0.2234*** -0.2451*** -0.2629***
Big4 -0.0525 -0.0322 -0.0070 -0.0137 -0.0307

NM -0.0453 -0.0229 -0.0048 -0.0278 -0.0465

Estrang -0.1776* -0.1834*** -0.1905*** -0.1964*** -0.2013***
EF Year Yes Yes Yes Yes Yes

Nº Obs. 261 261 261 261 261

(***), (**), (*) Statistically significant at 1%, 5%, and 10%, respectively.
Legend: this table presents the results of the quantile regression model with a fixed panel considering operations with 
controlling/controlled companies, where LD: logarithm of the deviation of rights; ROA: asset profitability to measure 
performance; QTobin: Tobin’s Q to measure the company’s value; LRECL: log of net revenue to measure size; Alav: 
leverage measured by total assets; Tang: tangibility; Audit: dummy for the presence of independent members in the audit 
committee; Big4: dummy for companies audited by Big4; NM: dummy for presence in the New Market; Estrang: dummy 
for the presence of foreign capital in the control structure and ownership structure. Note: The mean value of the variance 
inflation factor (VIF) for this model is 1.21.
Source: study’s data.
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Another statistically significant variable in this model was the presence of foreign shareholders. 
Significance was obtained in all quantiles, increasingly and positively related to RPTs, indicating that 
the presence of these shareholders in the ownership and control structure of pyramid companies may 
encourage RPTs (Cheung, Jing, et al., 2009).

This same model was estimated for the RPTs with affiliates to understand the explanatory factors 
of the RPTs in these companies (Table 5). Related-party transactions with these companies were less 
frequent, as there is significant shareholding but no control. The results show that the indirect structure 
of the affiliate companies is not an explanatory factor for the RPTs, because, despite finding a negative 
relationship between the variables, this was not significant for any of the quantiles.

Table 5 
Explanatory factors for RPTs and affiliate companies

Variables
Log of Total Value of RPTs with Associated companies

Quantile
0.10

Quantile
0.25

Quantile
0.50

Quantile
0.75

Quantile
0.90

LD -0.0096 -0.0068 -0.0047 -0.0027 -0.0011

ROA -0.0224 -0.0064 -0.0055 -0.0169** -0.0261**

Qtobin -0.0181 -0.0322 -0.0698 -0.1057 -0.1349

LRCL -0.0169 -0.0181 -0.0189 -0.0198 -0.0205

Alav -0.1057 -0.0614 -0.0284 -0.0032 -0.0289

Tang -0.1352** -0.1242*** -0.1159*** -0.1080*** -0.1017***

Audit -0.5006 -0.3834 -0.2959 -0.2122 -0.1443

Big4 -0.5298 -0.4141* -0.3277** -0.2452** -0.1782

NM -0.1921 -0.0382 -0.0767 -0.1866 -0.2758

Estrang -0.2665 -0.2222 -0.1891 -0.1574 -0.1317

EF Year Yes Yes Yes Yes Yes

Nº Obs. 78 78 78 78 78

(***), (**), (*) Statistically significant at 1%, 5%, and 10%, respectively.
Legend: this table presents the results of the quantile regression model with a fixed panel considering operations with 
affiliate companies, where LD: logarithm of the deviation of rights; ROA: asset profitability to measure performance; 
QTobin: Tobin’s Q to measure the company’s value; LRECL: log of net revenue to measure size; Alav: leverage measured 
by total assets; Tang: tangibility; Audit: dummy for the presence of independent members in the audit committee; 
Big4: dummy for companies audited by the Big4; NM: dummy for presence in the New Market; Estrang: dummy for 
the presence of foreign capital in the control structure and ownership structure. Note: The mean value of the variance 
inflation factor (VIF) for this model is 1.26.
Source: study’s data.
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This result partially rejects hypothesis 1 and may be related to the fact that affiliate companies have 
a significant shareholding in other companies but do not control them. Thus, controlling companies may 
not be interested in carrying out RPTs with these companies. This result corroborates Souza et al. (2013), 
which reports that parent/subsidiary companies are more frequently involved with RPTs than affiliate 
companies. The authors believe that companies adopting RPTs prefer having a power relationship (control) 
when investing in other companies.

The explanatory variables of these operations include ROA, tangibility, and Big four auditing 
companies. In this case, return on assets has positive and significant coefficients at the 75% and 90% quantiles. 
Its effect on the value of RPTs is small (approximately 0.01%), showing that higher performances positively 
contribute to increasing transacted values, refuting hypothesis 3. Statistical significance in the upper quantiles 
shows that ROA is an explanatory factor for RPTs with affiliate companies when they reach a certain level.

Overall, the relationship between RPTs and performance has shown that there is a negative effect 
of these operations (Wang et al., 2019), as companies may have incentives for opportunistic gains (Kang 
et al., 2014), harming their performance. However, from the perspective of efficient transactions, RPTs 
can reduce costs and result in financial growth (Maheshwari & Gupta, 2018; Wang et al., 2019; Wong et 
al., 2015), which explains this study’s findings.

Regarding tangibility, there is a negative influence present in all the quantiles, with coefficients 
ranging from 0.10% to 0.13%. This effect shows that fixed assets reduce the volume transacted between 
affiliate companies, corroborating Souza and Bortolon (2014).

The last explanatory factor of RPTs with affiliate companies corresponds to auditing firms being one 
of the Big four auditing companies. As expected in the literature (Kang et al., 2014), corporate governance, 
based on the previously mentioned variable, reduces the volume of RPTs with affiliate companies. The 
result corroborates hypothesis 4. Significance was found for three quantiles, with coefficients ranging 
between 0.24 and 0.41.

From this perspective, some variables were not significant. Comparatively, significance for the firms’ 
value, represented by Tobin’s Q, size, and adhesion to the New Market, was not found in any of the models. 
Regarding the firms’ value, the trend in the literature is towards a negative association with RPTs, due to 
possible opportunistic interests on the part of controlling companies (Bona-Sánchez et al., 2017; Cheung, 
Jing, et al., 2009). As for size, a positive influence was expected due to larger companies being more likely 
to engage in RPTs. It is noteworthy that the associations reported in these two variables generally occur in 
general models, that is, models that do not separate RPTs between parent/controlled and affiliate companies.

Concerning corporate governance, some measures were significant in the models and some quantiles. 
In this sense, knowing that controlling shareholders can use RPTs to leverage their voting power, it is 
essential to understand how and which corporate governance measures can reduce these sources of private 
benefits. Therefore, the variables for which significance was not found could be addressed in future studies.

Under the theoretical framework of the Agency theory, if there are different interests between 
the parties, conflicts may occur between the capital holder and the administrator. Along the same 
lines, countries with poor legal protection against expropriation accumulate another conflict of interest 
generated by majority and minority shareholders. Therefore, controlling companies can use mechanisms 
that maintain/increase their voting power, a situation that might reduce a company’s value and expropriate 
minority shareholders. Among these mechanisms, RPTs and pyramid ownership were addressed in this 
study. Evidence supports the relationship between these factors, showing that companies are likely to 
conduct RPTs through the pyramid ownership structure and maintain control with the lowest investment 
level, generating rights deviations. Next, the conclusions are presented.
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5. Conclusions

This study’s objective was to analyze the explanatory factors of RPTs in parent/controlled and affiliate 
companies with a pyramid structure in Brazil. This longitudinal study was conducted from 2010 to 2017 
in 153 companies with a pyramid structure. Quantile regressions were estimated to identify explanatory 
factors. The conclusion is that a pyramid structure is one explanatory factor for RPTs in transactions 
between parent/controlled companies, not rejecting hypothesis 1. However, affiliate companies showed no 
influence of deviation of rights in the RPTs’ total value. It may be related to the volume transacted between 
these parties since there are more operations with parent companies than with associates. Silveira et al. 
(2008) showed that operations with parent/controlled companies correspond to 75.6% of the total, while 
only 1.4% corresponds to affiliate companies. As a result, the existence of subordination between parent/
controlled companies may encourage RPTs for specific interests, increasing the level of deviations.

As for the analysis of accounting performance, empirical evidence revealed that this is a positive 
explanatory factor for RPTs with affiliate companies. Because there are few transactions with these parties, 
RPTs may not have the power to affect the value of these firms. As for Tobin’s Q, this was not significant 
for any analysis, and this result may be associated with the level of deviation of these companies. For Kang 
et al. (2014), a firm’s value is only harmed by RPTs when conflicts of interest between controlling and 
minority shareholders are severe.

Regarding the influence of corporate governance on RPTs, it moderated transactions only with 
affiliate companies. The sign was opposed to the expected in the parent/subsidiary model; the expected 
sign was the opposite, showing that corporate governance does not reduce the amount transacted between 
these companies. Previous evidence has shown that governance mechanisms have little impact on RPTs, 
and results remain inconclusive (Cheung, Qi, et al., 2009; Oda, 2011).

The theoretical contribution of this study is that RPTs are a subject seldom explored in the Brazilian 
context, especially considering the particularities of relationships, such as operations with controlling/controlled 
and affiliate companies. Furthermore, in Brazil, the reasons for the formation of pyramid structures are 
controversial and require empirical evidence, given a lack of literature on this topic (Aldrighi & Postali, 2011).

The empirical contribution consists of applying the quantile regression method for panel data, 
which is innovative and suitable for longitudinal analyses. Thus, the results contribute to the Brazilian 
literature, showing how a pyramid structure influences each of the levels of values of RPTs performed 
between controlling/controlled and affiliate companies.

The results can help improve information disclosure processes concerning companies listed on the 
stock exchange. For example, many descriptions of RPTs are general, not clearly describing the operation 
performed. Thus, due to the recent mandatory disclosure of RPTs (2010), standardization and improved 
disclosure of information can be sought, with valuable results for institutions regulating the capital market.

In addition, the fact that corporate governance showed no moderating role might indicate that the legal 
environment in the Brazilian market allows controlling shareholders to use strategies to ensure their voting 
power. Consequently, the results are of interest to minority shareholders, who may pay attention to RPTs 
among companies belonging to a pyramid structure, given the risk of expropriation and private benefits. In 
short, considering the breadth of topics such as firm value, performance, and corporate governance, evidence 
from the Brazilian context is important, particularly when considering RPTs and pyramid ownership.

General limitations are inherent to the research method used, which is susceptible to the endogeneity 
present in corporate governance studies. Another intrinsic limitation of this study is the definition of 
variables, such as, for example, the use of binary variables for some aspects addressed here.
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Another limitation refers to the time frame; 2017 was the last year for which data were available in 
the database. The first year considered in the analysis refers to the time when data started being disclosed in 
the reference form. Additionally, note that due to the focus in this study, the selection criterion for pyramid 
structures was based on the existence of at least one intermediary listed. This definition was used to verify 
whether access of this intermediary to the stock exchange would be relevant for RPTs. 

Suggestions for future research include more descriptive studies addressing RPTs. Due to the 
number of qualitative information, it would be appropriate to separate transactions according to nature 
and verify their determinants. RPTs can also be analyzed from other perspectives; as such operations are 
used as a way to expropriate minority shareholders. Literature is found regarding the interaction between 
RPTs, performance, and firms’ value, but empirical results for Brazil are still scarce, especially addressing 
the same time frame as the one addressed here. Evidence basically serves to guide the formulation of 
new research hypotheses, which can contribute to a better understanding of the motivations for forming 
pyramid structures and RPTs in the Brazilian market.
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