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RESUMO

O presente trabalho tem como objetivos (i) mensurar a relagdo de causalidade dos indicadores
macroeconémicos nos componentes dos demonstrativos financeiros das empresas de capital aberto
da América Latina e (ii) determinar a relacdo dos componentes dos demonstrativos financeiros de
empresas de capital aberto da América Latina com suas respectivas varidveis defasadas. Para
realizacdo do estudo, foram adotadas estimacdes por GMM de Arellano e Bond e GMM System, com
dados secundarios extraidos na Thomson Reuters Eikon e Word Bank. A partir das estimaces, que
contaram com uma amostra de 150 empresas, ficou evidente a relacdo de causalidade (i) da taxa de
cambio no Ativo Total, Receita Liquida e Patrimdnio Liquido, (ii) do PIB no Patrimdnio Liquido e
Lucro Liquido e (iii) do Lucro Liquido com sua primeira defasagem. Assim, a presente pesquisa
avanca da literatura ao demonstrar a influéncia da macroeconomia, de forma distinta, nos
componentes dos demonstrativos financeiros.

Palavras-chave: Indicadores macroecondmicos; Demonstragdes financeiras; Empresas latino-
americanas.

ABSTRACT

This study (i) measures the causal relationship between macroeconomic indicators and the financial
statements of Latin American public companies, (ii) and determines the relationship between
components of financial statements of Latin American public companies and their respective lagged
variables. To carry out the study, estimates GMM of Arellano and Bond and GMM System were
adopted, with secondary data extracted from Thomson Reuters Eikon and Word Bank. From the
estimates, which had a sample of 150 companies, identified the causal relationships (i) of the
Exchange Rate in Total Assets, Net Revenue and Equity, (ii) of the GDP in Equity and Net Income,
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(iii) and Net Income with its first lag. Thus, this research advances the literature by demonstrating the
influence of macroeconomics, in a different way, on the components of financial statements.

Keywords: Macroeconomic indicators; financial statements; Latin American companies.
RESUMEN

El presente trabajo tiene como objetivos (i) medir la relacion de causalidad de los indicadores
macroecondmicos en los componentes de los estados financieros de las empresas de capital abierto
de América Latina y (ii) determinar la relacion de los componentes de los estados financieros de
empresas de capital abierto América Latina con sus respectivas variables desfasadas. Para la
realizacion del estudio, se adoptaron estimaciones por GMM de Arellano y Bond y GMM System,
con datos secundarios extraidos en Thomson Reuters Eikon y Word Bank. A partir de las
estimaciones, que contaron con una muestra de 150 empresas, quedd evidente la relacion de
causalidad (i) del tipo de cambio en el Activo Total, el ingreso neto y el patrimonio neto, (ii) del PIB
en el patrimonio neto y el beneficio neto y (iii) del beneficio neto con su primer desfase. Por lo tanto,
la presente investigacion avanza la literatura al demostrar la influencia de la macroeconomia, de una
manera diferente, en los componentes de los estados financieros.

Palabras-clave: Indicadores macroecondémicos; Demostraciones financieras; Empresas
latinoamericanas.

1 INTRODUCAO

Macroeconomics is fundamental for the decision-making process of economic agents, public
and private, who demand timely information about the economic activity (Aruoba & Diebold, 2010).
Thus, companies need to be attentive to the macroeconomic environment into which they are inserted
for investment or divestment decisions (e.g., Jeon & Nishihara, 2014), as well as economic and
financial positions (e.g., Assaf Neto, 2015).

Several studies highlight the relationship between macroeconomics and business
fundamentals such as the negative relation between interest rate and stock return (Yang, Kim, Kim,
& Ryu, 2018), inflation and exchange rate impact on corporate profitability and indebtedness
(Fonseca, Oliveira Santos, Pereira, & Camargos, 2019), and the positive relation between the
diversification of products by companies and the GDP (Hautz, Mayer & Stadler, 2014).

With emphasis on causality, studies report a relation between stock return and macroeconomic
variables, be it the GDP (e.g., Silva, Coronel & Vieira, 2014) inflation indicators (e.g., Barakat,
Elgazzar & Hanafy, 2016), industrial production (e.g. Ray, 2012), exchange rate (e.g., Talla, 2013),
or domestic and international macroeconomic factors (e.g., Gay, 2016).

In contrast, studies on causal relationships among macroeconomic variables and the
components of financial statements receive little attention by part of the literature. English, Van den
Heuvel and Zakrajsek (2018) pointed out that an increase in interest rates results in an increase in
revenue and also in the performance of companies in the banking sector. Considering various sectors,
Konchitchki and Patatoukas (2014) found a positive relationship between GDP and the aggregate
accounting profit of US companies.

Given literature highlights on the relationship of causality of the stock return and
macroeconomic variables (e.g., Yang et al, 2018), the importance of macroeconomics for the
continuity of organizations (e.g., Doumpos, Andriosopoulos, Galariotis, Makridou, & Zopounidis,
2017) and the impact of macroeconomics on corporate performance (e.g., Fonseca et al, 2019), it is
necessary to conduct further studies on causal relationships between macroeconomic variables and
other parameters or business indicators. In other words, to understand the exogenous factors
considered relevant for changes in the components of Corporate Financial Statements is fundamental
for the user of accounting information.
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Still, another important foundation highlighted by Costa, Prado, Castro Junior, & Carvalho
(2014) in his research is the use of Vector Autoregressive (VAR) modeling to understand company
results. Thus, the modeling allows the variable to be explained also by its lags. Most studies highlight
the effect of macroeconomic variables on stock returns. Thus, the present work advances in the
literature, considering the influence of exchange rate, interest rate and GDP, concomitantly, on the
components of the financial statements of publicly traded companies.

Therefore, this study (i) measures the causal relationship between macroeconomic indicators
and the financial statements of Latin American public companies, (ii) and determines the relationship
between components of financial statements of Latin American public companies and their respective
lagged variables. To that end, this study's structure includes an introduction, theoretical constructs
about the causality between macroeconomic variables and companies, econometric procedures used
in the research, data analysis and, finally, the final considerations.

The study is justified by highlighting a dissimilar perspective, presenting the effect of
macroeconomic variables on the components of the financial statements of companies in Latin
America. In time, the work can be further justified by theoretical contributions to complement the
works of Konchitchki and Patatoukas (2014), Tarantin Junior and Valle (2015), English et al. (2018),
Carabias (2018), Ball, Gallo and Ghysels (2019) and Fonseca et al. (2019).

In practice, the research highlights some contributions, generally, positive relationship of
exchange rate and GDP in the components of the financial statements of Latin American companies.
Noting, for example, that an increase in GDP will result in an increase in Net Income and that an
increase in GDP and the Exchange Rate will result in an increase in Net Revenue. This way, the
results can contribute to the users, especially investors.

2 THEORETICAL CONSTRUCTS

Macroeconomics seeks to relate aggregate variables. An example is the relationship between
the price of oil and the behavior of the United States currency (Fratzscher, Schneider & Van Robays,
2014). Bresser-Pereira and Galla (2010) point out that companies as well as nations need to look at
strategies to maximize economic growth in an increasingly globalized environment.

In this context, accounting, among other objectives, aims to understand the relationship of
profitability using other business fundamentals (Resi¢, Mangafic & Peric, 2015). Already, Leuz and
Wysocki (2016) pointed out in their research the need to consider the economic effects, among other
fundamentals, in the disclosure of financial statements aiming to report information for better decision
making.

Furthermore, verifying the effects of macroeconomic behavior in companies are necessary for
the search for better performance and also for the continuity of these organizations. Li, Richardson
and Tuna (2014) have shown relationships between interest rate and corporate profits in the USA and
elsewhere. Similares results found by Jackson, Plumlee and Rountree (2018) and Shu, Broadstock
and Xu (2013) in which Macroeconomic interference interferes with profits of companies.

In time, Armenter and Hnatkovska (2017) expose that companies adjust their capital structure
considering macroeconomic conditions (e.g., unfavorable (favorable) macroeconomic enviroment in
slow (fast) capital structure adjustment). In addition, Bernardo, Albanez and Securato (2018) expose
a relationship of macroeconomics (e.g. GDP and inflation rate) and endogenous factors with the
leverage in companies in Latin American. Bernanke (2017) emphasized that the fundamentals of
monetary policy are indirectly expressed through production and other macroeconomic variables, and
directly expressed by the financial companies. Therefore, it is a relationship of paramount importance
for companies and macroeconomics.

In this sense, considering the sources of funding presented by the macroeconomics, Tarantin
Junior and Valle (2015) found a relationship with debt leverage and maturity in companies listed in
Brazilian stock exchange (i.e., B3). In its turn, Bikker and Vervliet (2018) pointed out that a reduction
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in interest rates impacts the profitability of US financial institutions and fundraising by other business
sectors.

English et al. (2018) complement highlighting that there is an positive relationship between
the interest rate and net income of financial institutions (by the impact on revenue). However, the
work of Coibion, Gorodnichenko and Kumar (2018) point out that inflation is not considered
important in corporate business decisions. This example shows how the discussion about the effects
of macroeconomics can be interesting.

Other macroeconomic variables may interfere with the components of corporate financial
statements. Altavilla, Boucinha and Peydro (2018) report that it is not only the interest rate that
ultimately interferes with the long-term profitability of financial institutions, but the set of
macroeconomic variables (e.g., an improvement in the macroeconomic environment ultimately
reduces the effect of a reduction in interest rates). Fonseca et al, (2019) conducted a study with 191
publicly traded Brazilian companies found relationship interest (SELIC) and exchange ratios with
capital structure and earnings per share and no significant 10% inflation ratio with fundamentals of
firms. Also, Ball et al. (2019) found a relation between GDP and aggregate earnings of US companies.

Considering exchange rate, a valuation of the local currency may exclude companies from the
international market (e.g., Bresser-Pereira & Gala, 2010), affecting their financial statements. From
this point of view, Bhargava (2014) found a causal relationship between interest rates and the
investment policy of companies, where a decrease in interest rates would result in an increase in
investments.

In addition, Jiménes et al. (2012), in Spain, stated that environments with more rigid monetary
conditions may result in increases in financing costs and in decreases in investment levels and Hautz,
et al. (2014), a survey of European companies, points out that there is a positive relationship between
GDP and product diversification by companies. Doumpos et al., (2017) highlight the importance of
national policy on the continuity of organizations. Jeon and Nishihara (2014) reinforce that
companies' investment activity is affected by economic situation.

Moll (2014) emphasizes that macroeconomic variables end up interfering differently in
production. In other words, in developed (developing) countries resource allocation is done more
(less) efficiently. Already, Begenau, Farboodi and Veldkamp (2018) note that large companies have
better performance justified by the greater capacity of processing endogenous and macroeconomic
information, the research counted on companies listed in the S&P 500. In addition, Bai, Lu and Tian
(2018) did a job with Chinese firms and found that small companies have less leverage than large
companies because they face higher interest rates (the work criticizes the aggregation of previous
research variables).

Kalemli-Ozcan, Kamil and Villegas-Sanchez (2016) conducted a study of companies in Latin
American countries highlighting that in unfavorable economic environments exporting companies
reduce investment. Atkeson, Eisfeldt and Weill (2017) conducted research with US companies and
pointed out that in the economic downturns (e.g., 1937 and 2008) companies end up at risk in their
continuity, e.g., insolvency.

In short, such studies and books describe the causal relationships between macroeconomic
variables and corporate financial statements. However, empirical evidence may differ, considering
the markets (e.g., comparison of sample from developed countries and sample from developing
countries) on which previous studies were conducted.

3. METHODOLOGICAL PROCEDURES

This is a quantitative study. According to Collis and Hussey (2013), quantitative studies focus
on measuring phenomena from numerical data collection to the application of statistical tests. This
strategy encompasses propositions that lead to the collection and data analysis from various sources
of evidence.
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This study was conducted on 30 public companies with the highest total assets on 12/31/2016
from five Latin American countries: Argentina, Brazil, Chile, Peru and Mexico, totaling 150
companies. We excluded from the sample companies with unavailability of information for the period
encompassed by the research.

Five countries were selected intentionally because of representing more than 73% of the Gross
Domestic Product of the calendar year 2016 in Latin America, according to the World Bank (2017).
Regarding companies, the sampling was also intentionally due to the accessibility to financial
statements, the importance for national economy, and because of their high liquidity (e.g., Bernardelli
& Bernardelli, 2016; Nardy, Fama, Guevara, & Mussa, 2015).

The Thomson Reuters Eikon database was used in this research because it presented financial
and macroeconomic information of companies in the Latin American stock market and also because
it presented official information from the federal governments of the research countries
complemented by World Bank data (2017).

Regarding financial statements and macroeconomic variables, data collection was performed
annually from 2010 to 2016 for Brazil and from 2012 to 2016 for Argentina, Chile, Mexico and Peru.
In this context, the IASB (2017) highlights the total compulsory convergence of Brazilian companies
to the International Financial Reporting Standards (IFRS) from 2010 and from 2012 for companies
from Argentina, Chile, Mexico and Peru. Such convergence may jeopardize the data analysis from
previous periods due to differences in the recognition and measurement of elements in the financial
statements, e.g., the impairment test.

Table 1 - Justification of variables

Expected relation
Independent Dependent between the Justification
Variable Variable dependent and the
independent variable
Total Assets (TA) Negative In monetary policy, the interest rate is fundamental to
macroeconomics (Kiley & Roberts, 2017). Ehrhanrdt
Equity (EQ) Negative and Brigham (2014) argued that the interest rate
Interest Rate exerts a significant effect on the company's
(IR) Net Revenue(NR) Negative profitability. The increase in interest rate reduces the
net income, net revenue, assets and equity.
Net Income (NI) Negative
TA Negative Blanchard (2011) statled that exchar]ge rfate is
important for a country's macroeconomic policy. In
. turn, Assaf Neto (2015) asserted that the exchange
Exchange EQ Negative .
Rate rate has important consequences for the economy. An
. increase in the exchange rate may reduce the
(ER) NR Negative . g .
company's net revenues, resulting in a decrease in net
. income, equity and assets of the organizations (e.g.,
NI Negative Bresser-Pereira & Galla, 2010).
The GDP measures the national economic
TA Positive performance. Increases in GDP are related to a high
Gross income and production of goods and services
Domestic EQ Positive (Mankin, 2016). An increased production of goods
Product and services results in a higher economic activity of
(GDP) NR Positive companies (Samuelson, 2017) due to increasing
revenues. This is a situation in which net income
NI Positive (Konchitchki & Patatoukas, 2014), assets and equity
are expected to increase.

Source: Research data.

Thus, the study had panel data, justifying (i) the difficulty of measuring and interpreting 5
countries separately (eg, aggregating the profit of Argentine companies) through time series from five
observations after total convergence to IFRS (e.g., Argentina) and (ii) advantages highlighted by
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Baltagi (2013) when compared to Time Series and Cross Section, e.g., lower collinearity between
variables and greater variability

Concerning to macroeconomic indicators, we selected the main indicators reported in the
literature that related to the components of corporate financial statements selected for this research.
The causality relation was obtained by macroeconomic indicators, assuming a condition of
independent variables in counterpoint to the variables extracted from corporate financial statements.

Regarding the components of financial statements, this research took into account (1) Net
Revenue (NR), (2) Net Income (NI), (3) Total Assets (TA) and (4) Equity (EQ); in a macroeconomic
context, (1) Real Interest Rate, (2) Exchange Rate and (3) GDP. Table 1 presents justifications and
the expected results of causal relationships.

In the research, robustness tests of all business and macroeconomic variables were performed.
Using macroeconomic variables and components of financial statements of companies, it was
possible to interpret causality relations. Table 1 presents justifications and expected results of the
causal relationship.

For data collection, e.g., in Brazil, the real interest rate adopted in the research is the federal
government's Special System of Liguidation and Custody (SELIC) rate after deducting the inflation
of the period obtained by the IPCA. For all sampled countries, an exchange rate obtained by
converting the local currency to a non-closed US Commercial Dollar quotation for the calendar year
was considered. Finally, the GDP of the dollar countries, as it reflects economic transactions carried
out by companies in international market.

As for the analysis, the Vector Autoregressive with Contemporary Exogenous Variables
(VARX) was used according to VARX equations (1):

TAyy =TAg +TAyy_ +IRxy +ERx; +GDPx;
EQyie = EQo + EQ1Yit—1 + IRx;y + ERx; + GDPx;
NRy;; = NRy + NR, yj_, + IRx;; + ERx; + GDPx;,

Nlyy = NIy + NI, y4_y + IRxy + ERxy + GDPx;

The VAR also offers the possibility of including contemporary exogenous variables in the
model. With this, VARX works with the Vector Autoregressive of the endogenous variable and also
of exogenous variables without any lags (Brooks, 2014). Many studies used the VAR for its ability
to detect temporal effects, e.g. discretionary fiscal policy and macroeconomics (Hebous, 2011). In
turn, the Generalized Method of Moments (GMM) estimator is a generalization of the moments (MM)
method, which became more popular in recent years (Gujarati & Porter, 2011). It is popular due to
studies conducted using the GMM estimator for analyses, e.g., the list of traditional performance
indicators of Brazilian companies (e.g., Kruger & Petri, 2014).

Thus, the estimation was performed using the Generalized Method of Moments (GMM) of
Arellano and Bond (AB), and the GMM System as corrected by Windmeijer (2005) for robustness
estimates. Arellano and Bond (1991) focused on a model that has individual effects and lagged
endogenous variables, working with the first difference. The GMM System, however, proposed by
Arellano and Bover (1995) and Blundell and Bond (1998), combine equations in difference with the
set of variables in levels.

Other methodologies could be used to verify causality, emphasizing the Granger causality
test, which is adopted in several studies. It takes into account stock return together with
macroeconomic variables (e.g., Ray, 2012; Barakat et al., 2016).

Granger's causality test was not adopted in this research because this technique works with
only two variables and does not consider contemporary exogenous variables. In turn, the mixed
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method may generate validated and substantiated results, as Creswell (2013) states, and will not be
used due to the difficulty of obtaining a qualitative data sample.

4. ANALYSIS AND DISCUSSION OF RESULTS

To verify the impact of macroeconomic variables on the components of financial statements,
all variables of the research were collected from Thomson Reuters Eikon, supplemented by the World
Bank (2017), and estimated using Stata 12 software.

Descriptive statistics, shown in Table 2, allows stating that: (i) the average assets of the
companies are US$ 28.664 billion; (ii) the annual net income represents, on average, 2.28% of the
total TA assets the end of the period and 8.77% of the annual revenue of companies; and (iii) all
business and macroeconomic variables presented a high coefficient of variation (greater than 20%).
In addition, the real interest rate averaged -0.39% per year, and the exchange rate averaged US$
0.2079.

Table 2 — Descriptive Statistics (* in millions of dollars)

Variaveis Observacdes Média Maximo Minimo Desvlo Coeﬂc!en'Ee de
Padréo Variacdo
TA* 810 28,664.77 497,756.7 168.02 72,986.1 254%
D(Ln(TA)) 660 0.0134 2.24 -2.11 0.2306 1,720.8%
EQ* 810 6,055.50 184,876.3 -344.0 15,183.8 250%
D(EQ) 660 -364.68 16,228.29 -51,901.98 3,176.16 870.9%
NI* (a.a.) 810 654.68 21,624.4 -11,450.6 1,997.39 305%
Ln(NI) 717 5.56 9.98 -3.13 1.59 28.7%
NR* (a.a.) 810 7,462.96 137,425.6 2.0655 14,474.1 193%
%A(NR) 659 0.0400 8.22 -0.9265 0.5333 1,333.2
ER (U$) 810 0.2079 0.6026 0.0014 0.1807 86.9%
D(ER) 810 -0.0197 0.0548 -0.1237 0.0346 175.2%
IR (a.a.) 810 -0.0039 0.04809 -0.1122 0.0419 1,064.7%
D(IR) 810 -0.0068 0.0297 -0.0947 0.0267 390.7%
GDP 810 988,049.10 2,614,573.0 189,024.0 834,540 84.4%
%A(GDP) 810 0.0073 0.3233 -0.2657 0.1034 1,416.4%

Source: Research data (2017).

Note: D(Ln(TA)) represents the first difference of the natural logarithm of total assets, D(EQ) represents the first
difference of Equity, Ln(NI) represents the natural logarithm of net income, %A(NR) represents the percentage variation
of net revenue, D(ER) represents the first difference of exchange rate, D(IR) represents the first difference of real interest
rate and %A(GDP) represents the percentage variation in GDP, respectively.

Table 3 shows the correlations among the macroeconomic variables adopted in this research.
It is not necessary to make adjustments to the variables. The Variance Inflation Factors test (VIF)
indicates an absence of multicollinearity of macroeconomic variables, since they presented values
lower than 5 (e.g., Favero, Belfiore, Silva, & Chan, 2009). With respect to the normality of residuals,
the Central Limit Theorem was used, which assumes the normality of residues in samples with more
than 100 observations (Gujarati & Porter, 2011).

Table 3 — Pearson Correlation Matrix (VIF)

VARIABLES D(ER) D(IR) %A(GDP)
D(ER) 1 (1.09) (1.67)
D(IR) -0.0810 1 (1.18)

%A(GDP) 0.4009 0.1513 1

Source: Research data (2017).

The variables D(ER), D(IR), %A(GDP), D(Ln(TA)), %A(EQ), Ln(NI) and %A(NR) were
stationary in option with no intercept and no tendency by the Increased Dickey-Fuller test - Fisher —
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and also in the individual intercept option by Levin, Lin and Chu, and Im, Pesaran and Shin tests with
a significance level of 5% (Baltagi, 2013). Furthermore, estimates by GMM AB and GMM System
are consistent with endogeneity.

For the purpose of determining the number of lags of the dependent variable adopted in the
research regressions, estimates were made by AB2 (Arellano-Bond two-step), emphasizing the low
number of lags for the model. Attention was given to robustness tests proposed by Arellano and Bond
(1991) for overidentification and autocorrelation (first order and second order): respectively, the
Sargan and Abond tests.

Finally, in the regressions of Tables 4, 5, 6 and 7, estimates were made by GMM AB two-step
and GMM system two-step corrected by Windmeijer (2005) for robust estimates to the detriment of
heteroscedasticity.

4.1 Total Assets and Macroeconomic Variables

Estimates in Table 4 shows Total assets (TA) as an independent variable by means of its first
difference of natural logarithm, D (In(TA)). Wald's F test initially confirmed estimates validity.

Afterwards, the GMM AB Robust (1) and GMM-System Robust (2) estimates did not reject
the hypothesis that overidentification constraints are valid and rejected (not rejected) the hypothesis
of no autocorrelation of first (second) order (e.g., Baltagi, 2013), thus validating the estimated
parameters.

Table 4 — Estimates of the Model with dependent variable: D (In(TA))

Variables/Tests Estimation 1 Estimation 2
GMM-AB Robust GMM-System Robust

D(In(TAw1)) 0.0798 -0.0362
%A(GDP) -0.0131 0.0231
D(ER) 2.36*** 2.33%**
D(IR) 0.6208 0.3885
Intercept 0.0659*** 0.0633***
P-valor — Wald test 0.0000 0.0000
AB - Hg: There is no autocorrelation in the first order. 0.0049 0.0096
AB - Ho: There is no autocorrelation in the second order. 0.2015 0.1907
Estat Sargan 0.4760 0.4411

Source: Research data (2017).
Note: *, **, *** ndicative of a significance of 10, 5 and 1%, respectively.

The estimates 1 and 2 indicated a positive and significant relation at 1% between the variable
D(ER) and D(In(TA)). Thus, the macroeconomic variable exchange rate had a relation with the total
assets of the companies, but with a positive sign in disagreement with the work of Bresser-Pereira
and Gallo (2010) and Yang et al. (2018), possibly considering different samples and period in the
surveys, i.e., different institutional environments.

Other macroeconomic variables and the lag of the dependent variable did not have significant
relations at 10%, refuting the works by Joshi and Giri (2015), Konchitchki and Patatoukas (2014) and
Jeon and Nishihara (2014). Despite the absence of a significance of 10%, the %A (GDP) presented a
positive relation in the two estimates according to the work of Cohen and Scatigna (2016). Finally,
the intercept presented a positive and significant signal at 1% in both estimates.

In particular, only the exchange rate is related to the total assets of Latin American companies.
A possible justification would be that the quotation of the main products produced in Latin America,
commaodities, are quoted in US dollars, e.g., a reduction in US dollar prices would result in a reduction
in total assets. Another possible justification would be the macroeconomic policy adopted in Latin
American countries.
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4.2 Equity and Macroeconomic Variables

In turn, the variable representing equity (EQ) could be verified based on the estimates shown
in Table 5 by means of percentage variation, %A (NE). Furthermore, the Wald F test confirms the
validity of estimates.

Thus, the GMM AB Robust (1) and GMM-System Robust (2) estimates did not reject the
hypothesis that overidentification constraints are valid and rejected (not rejected) the hypothesis of
no autocorrelation of first (second) order, thus validating the estimated parameters.

Table 5 — Estimates of the Model with dependent variable: %A(EQ)

Variables/Tests Estimation 1 Estimation 2
GMM-AB Robust GMM-System Robust

%A(EQr1) 0.0202 -0.0008
%A(GDP) 0.8462** 0.7540%***
D(ER) 1.41%* 1.64**
D(IR) 0.3423 0.5104
Intercept 0.0639*** 0.0631***
P-valor — Wald test 0.0000 0.0000
AB - Ho: There is no autocorrelation in the first order. 0.0070 0.0077
AB - Ho: There is no autocorrelation in the second order. 0.8268 0.6544
Estat Sargan 0.1440 0.1190

Source: Research data (2017).
Note: *, **, *** ndicative of a significance of 10, 5 and 1%, respectively.

Therefore, estimates indicate a positive relation between %A(GDP) and %A(EQ), being
significant at 1% in the estimation 2 and significant at 5% in the estimation 1, respectively. It is a
positive relationship in line with the work of Mai, Meng and Ye (2017) conducted in certain regions
of China, Armenter and Hnatkovska (2017) in US non-financial firms and Tarantin Junior and Valle
(2015) in Brazil.

The variable D(IR) did not present a significant relation at 10%, contradicting the work
Konchitchki (2011). A possible justification for this result is the adoption of real interest rate in this
research to the detriment of inflation or nominal interest rates. In turn, D(ER) presented a positive
and significant relation to 5% in disagreement with the work of Fonseca et al. (2019), however, in
line with the result obtained with the total assets.

In general, the result obtained here is in line with the work of Altavilla et al. (2018), i.e., noting
that the interest rate effect can be offset by other macroeconomic variables. Finally, the intercept
presented a positive and significant relationship at 1% and the lag of the dependent variable did not
present a significant relation at 10%.

4.3 Net Revenue and Macroeconomic Variables

In reference to the variable net revenue (NR), the estimates are shown in Table 6. Initially, the
Wald test F attested estimates validity. It was necessary to adopt the A%(NR) of the observations.

Later, only the GMM AB Robust (1) estimate was valid, not rejecting the hypothesis that
overidentification constraints are valid and rejecting (not rejecting) the hypothesis of no
autocorrelation of first (second) order, thus validating the estimate parameters. The estimation by
GMM-System Robust (2) is not valid, which is justified by the non-rejection of the hypothesis of
absence of first order autocorrelation.

Therefore, the estimation 1 indicates a negative and non-significant relation at 10% of D(IR)
with A%(NR). Although not significant at 10%, the result corroborates the expected signal of the
relation in accordance with Kiley and Roberts (2017), who collected a sample of 54 countries.
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The variable %A(GDP) presented a negative relation and non-significance of 10%. This is
contrary to the work of Hautz et al. (2014), which highlighted the impact of GDP positively on
corporate net income, possibly for portraying different countries in their sample (Gulser et al., 2016).

Table 6 - Estimates of the Model with dependent variable: A%(NR)

Variables/Tests Estimation 1 Estimation 2
GMM-AB Robust GMM-System Robust

A%(NR¢1) -0.0243 -0.0681
%A(GDP) -0.3524 -0.2868
D(ER) 3.32%** 3.17***
D(IR) -0.121 -0.1876
Intercept 0.0609** 0.06359***
P-valor — Wald test 0.0000 0.0000
AB - Ho: There is no autocorrelation in the first order. 0.0369 0.0549
AB - Ho: There is no autocorrelation in the second order. 0.6162 0.6288
Estat Sargan 0.2562 0.2759

Source: Research data (2017).
Note: *, **, *** ndicative of a significance of 10, 5 and 1%, respectively.

The D(ER) indicated positive and significant relationship at 1% with A%(NR), corroborating
English et al. (2018). Results obtained by NR in line with TA, i.e., relation to exchange rate only.
Finally, in the estimation, the first lag of the dependent variable showed no significant relationship at
10%, and the constant showed positive and significant relationship at 5%.

4.4 Net Income and Macroeconomic Variables

Finally, we present the analysis of the interest variable net income (NI). For the validation of
estimates, its natural logarithm was used (Ln(NI)), excluding 93 observations, i.e., accounting losses.
The validity of GMM AB Robust (1) and GMM-System Robust (2) estimates for net result is shown
in Table 7 according to Wald F, autocorrelation and overidentification tests.

Table 7 — Estimates of the Model with dependent variable: Ln(NI)

Variables/Tests Estimation 1 Estimation 2
GMM-AB Robust GMM-System Robust
LNn(Nlt.1) 0.7633** 0.4350*
%A(GDP) 0.7367** 1.06***
D(ER) 0.7633 -0.3327
D(IR) 0.1672 -0.5453
Intercept 1.29 3.04**
P-valor — Wald test 0.0000 0.0002
AB - Ho: There is no autocorrelation in the first order. 0.0145 0.0210
AB - Ho: There is no autocorrelation in the second order. 0.9175 0.6932
Estat Sargan 0.8074 0.3581

Source: Research data (2017).
Note: *, **, *** indicative of a significance of 10, 5 and 1%, respectively.

The positive relation between net income and the variable %A(GDP), significant at 5% in the
estimation 1 and significant at 1% in the estimation 2, is evident, corroborating with the expected
result (Konchitchki & Patatoukas, 2014). In other words, only the economic growth was related to
the net income of Latin American companies.

D(ER) and D(IR) showed no significant relation, contrary to Li et al. (2014) and Borio,
Gambacorta and Hofmann (2017). The unexpected result may be because of the research containing
companies from Latin America, different from samples of the aforementioned studies.

The first lag of the dependent variable presented a positive and significant relation at 5 and
10%, respectively, for the estimates 1 and 2. Finally, the intercept presented a positive relation in both
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estimations, however significant at 5% only in the estimation 2. In short, only GDP relative to the net
income of Latin American companies in accordance with the work of Jackson et al. (2018), Carabias
(2018) and Ball et al. (2019).

In line with TA, EQ and NR, NI has no interest rate relationship possibly because (i) it
considers the real interest rate to the detriment of the base interest rate (e.g. Fonseca et al, 2019) or
(ii) the effect of other macroeconomic variables ends up reducing the interest rate effect, i.e., interest
rate changes may be offset by the macroeconomic environment (e.g. Altavilla et al., 2018).

Confirming the works highlighted earlier, the results obtained with this analysis indicate that
there is a relationship between macroeconomics and the components of the financial statements.
Advancing with respect to the relationship of macroeconomic variables differently in the components
of the financial statements, for example, (i) exchange rate to TA ratio and (ii) GDP to NI.

5 FINAL CONSIDERATIONS

This study (i) measured the causal relationships between macroeconomic indicators and the
financial statements of Latin American public companies in a contemporary way and (ii) determined
the relationships between components of financial statements of Latin American public companies
and their respective lagged variables using VARX with GMM estimation as proposed by Arellano
and Bond (1991) and GMM System as proposed by Arellano and Bover (1995) and Blundell and
Bond (1998).

We performed (i) data collection on Thomson Reuters Eikon and the World Bank (2017); (ii)
sample selection with full data availability for the entire analysis period; (iii) application of the
estimates GMM AB and GMM System; (iv) analysis and interpretation of the econometric results
found in this research.

As a result, the causality positive relation between exchange rate and the components of
financial statements, total assets (significant at 1%), net revenue (significant at 1%) and equity
(significant at 5%) was characterized. The %AGDP showed a positive and significant causality
relation at 5% (yet significant at 1% only in the estimation 2) with equity and net income. In turn, the
real interest rate did not present a significant causality relation at 10% with the dependent variables
of this research. Thus, the causality of GDP and exchange rate in the components of financial
statements is evidenced, corroborating with previous research (e.g. Konchitchki & Patatoukas, 2014;
Altavilla et al., 2018). Thus, this research advances the literature by demonstrating the influence of
macroeconomics, in a different way, on the components of financial statements (e.g. GDP influencing
Net Income and GDP not influencing (significant at 10%) Total Assets.

Considering the first lag of the dependent variable, it is possible to observe only a positive
and significant causal relationship in 10% (yet significant at 5% only in the estimate 1) for net income.
Finally, total assets, equity and net revenue did not present a significant relation at 10% with their
respective lags.

The research was conducted with only 150 Latin American public companies, making it
impossible to generalize to all companies in Latin America. As a suggestion for new studies, we may
mention that a sample with a greater diversity of countries, e.g., the G7 or G20, would allow the
confirmation of the findings. Another possibility is to consider macroeconomic variables with lags to
the detriment of a contemporary approach, the VARX.
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