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“Human action is purposeful behavior.” 

Ludwig von Mises 
  



 

 

Resumo 

 

 

Desenvolvemos modelos de ajuste parcial e de duration para testar a 

relevância de fatores específicos de países na determinação da estrutura de capital 

de empresas listadas nas bolsas de valores brasileira, chilena e mexicana. 

Utilizamos dados em painel, em um período que se estende do quarto trimestre de 

1996 ao segundo trimestre de 2010, abrangendo 4403 observações relacionadas a 

139 empresas diferentes. Os resultados obtidos sugerem que a dinâmica da 

estrutura de capital varia por país e que idiossincrasias locais são determinantes-

chave dos níveis de alavancagem das empresas. Não detectamos comportamento 

explicado pela Teoria de Trade Off entre as empresas brasileiras, chilenas e 

mexicanas, o que indica que teorias alternativas possam comandar os processos de 

decisão de financiamento dos gestores latino americanos. 

 

Palavras-chave:  estrutura de capital, custos de ajustamento, modelos de ajuste 

parcial, modelos de duration, América Latina, fatores específicos de país, fatores 

específicos de empresa 

  



 

 

Abstract 

 

 

We develop partial adjustment and duration models to test the relevance of 

country idiosyncrasies in determining the capital structure of publicly-traded Brazilian, 

Chilean and Mexican firms. Our data panel, ranging from the 4th quarter of 1996 to 

the 2nd quarter of 2010, consists of 4403 firm-quarter observations pertaining to 139 

firms. Our findings suggest that capital structure dynamics vary by country and that 

local idiosyncrasies are key determinants of firms’ leverage levels. Additionally, trade 

off behavior cannot be clearly detected among Brazilian, Chilean and Mexican firms, 

suggesting that alternative theories steer the financing decision processes of Latin 

American managers. 

 

Keywords: capital structure, adjustment costs, partial adjustment models, duration 

models, Latin America, country-specific factors, firm-specific factors 
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1 Introduction 

 

 

Notwithstanding the vast body of knowledge developed throughout the last 

decades, results of capital structure research are still not consistent in clarifying the 

key factors behind firms’ decisions. Recent evidences point out that country, 

institutional and economic factors have significant influence over capital structure 

behavior and thus their omission from previous studies would represent a 

shortcoming to the discussion hitherto. Kayo and Kimura (2010) and Jong, Kabir and 

Nguyen (2008) analyze capital structure behavior along firms of several countries 

worldwide, whereas other studies such as Cheng and Shiu (2007), Joeveer (2006) 

and Mitton (2008) restrict analyses to a smaller group of related countries. 

 

Overlooking the effects of country idiosyncrasies, Lemmon, Roberts and 

Zender (2008) argue that the specifications so far adopted to analyze capital 

structure are at least debatable and may have misled researchers. They state that 

capital structure is not predominantly determined by classical determinants (such as 

size and tangibility) and advocate for the development of new approaches to unveil 

the actual factors governing leverage. Likewise, Leary and Roberts (2005) 

emphasize that the oversight of adjustment costs to the dynamics of capital structure 

has misguided researchers throughout past studies. They propose that costly 

adjustment responds for the observed persistence of shocks to leverage and explains 

the apparent indifference of firms to leverage oscillations. 

 

This paper aims at tackling the aforementioned issues, contributing to the 

capital structure discussion in Latin America. Our approach is to assess the role of 

country factors through the lenses of the both aforementioned dynamic models. We 

depart from the conclusions of Bastos, Nakamura and Basso (2009) and Copat 

(2009) and make use of dynamic specifications to empirically investigate how 

similarly the capital structure of publicly traded Brazilian, Chilean and Mexican firms 

evolves in the period between 1996 and 2010. More specifically, the main objectives 

are: to propose a set of variables and investigate their relevance in the explanation of 

leverage behavior; to estimate a partial adjustment model and a duration model in 
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order to assess whether the obtained results are consistent with the hypotheses of 

active rebalancing and costly adjustment; and to verify whether the estimated results 

significantly diverge when firms are grouped by country of origin and propose 

theoretical grounds to support the evidences. 

 

The remainder of this paper is organized as follows: Section 2 discusses the 

theoretical foundations of the capital structure theories, Section 3 describes sample 

data and empirical methodology, Section 4 presents the obtained results and Section 

5 offers the concluding comments. 

  



15 

 

2 Literature Review 

 

 

The capital structure literature is well developed, particularly regarding the 

trade off and pecking order theories. We refer to Rocha (2007) and Matsuo and Eid 

Jr. (2005) for a comprehensive overview of empirical studies since Modigliani and 

Miller (1958) and the most relevant theories developed thus far. 

 

Contrasting with other theories, the trade off theory establishes that firms 

actively counteract deviations of their leverage ratios, aiming at optimal levels 

(FLANNERY; RANGAN, 2006). Static trade off models disregard the effect of 

adjustment costs, thus implying that leverage adjustments would instantly neutralize 

shocks; and that the target capital structures are unchanging in time. Dynamic trade 

off allows for timely response and shocks persistence, given that the speed to offset 

deviations would depend on the magnitude of adjustment costs. (LEARY; ROBERTS, 

2005). It also allows firms to reassess their target capital structures over time, 

determining more appropriate levels (ROCHA, 2007). 

 

A noteworthy contribution of researchers that ventured in the dynamic 

approach, such as Flannery and Rangan (2006) and Dang, Kim and Shin (2008), is 

the development of partial adjustment models in which the optimal capital structure is 

determined endogenously. We pay particular attention to the findings of Lemmon et 

al. (2008). They estimated a partial adjustment model wherein the speed of 

adjustment provides a direct way of quantifying the extent to which time-varying 

factors help determining target leverage. Following Dang et al. (2008), who further 

developed the models employed by Ozkan (2001) and Flannery and Rangan (2006), 

a general partial adjustment model may be given by:  

 

��� �  �1 � 	
�����    ������  ��  ��� (1) 

 

where ��� represents the observed leverage ratio for firm i at time t; ��� is a vector of 

exogenous factors; �� are firm-specific, time-unvarying components of the regression 

error term; ���, are observation specific error terms; and 	, the speed of adjustment, 



16 

 

is a measure of the rate at which firms close the gap between their actual and target 

leverage levels each period. 

 

Equation (1) approximates firms’ capital structure behavior and presupposes 

that leverage eventually reverts to its target level. The model allows for not only 

examining whether firms target and pursue specific leverage ratios, but also 

investigating whether variables exhibit explanatory power when their omission 

significantly reduces the speed of adjustment (LEMMON ET AL., 2008). They 

concluded that leverage eventually reverts to a given target level essentially 

determined by factors other than time-varying firm characteristics, and prompted 

future research to further investigate the implications of such findings. 

 

We also highlight the paper of Leary and Roberts (2005), who innovated 

through applying a duration model to corroborate that the persistence of shocks to 

leverage results from costly adjustment rather than management unconcern for 

capital structure deviations. Given that costly adjustment creates disincentives for 

firms to immediately offset shocks to capital structure and firms would not engage in 

active rebalancing until its associated marginal gains exceed the adjustment costs, 

the authors advocate for the existence of a range within which leverage floats 

erratically. 

 

Rebalancing halts until leverage violates either the upper or lower threshold 

levels – when this happens, firms adjust leverage back within the range boundaries. 

The duration of periods of relative inactivity would therefore be determined by cost 

functions (which determine the upper and lower boundaries) and leverage history 

(which determines the proximity to such boundaries). 

 

We follow Cottrell and Lucchetti (2008) to model duration through maximum 

likelihood, wherein the regressors are the parameters that govern a probability 

distribution function, f�t,X,θ
, to which we hypothesize durations obey and where t is 

the length of time in the state in question, X is a matrix of covariates, and θ is a vector 

of parameters. The probability distribution function is factored into two components: 

the survivor function, S, which gives the probability that a state (i.e. capital structure 

inactivity) lasts at least as long as a period of time t; and the hazard function, λ, which 



17 

 

gives the probability that a state that persisted as long as t ends within a short 

increment of time (COTTRELL; LUCCHETTI, 2008). This yields the log-likelihood: 

 

∑ log�
���  �!�, ��, "
 �  ∑ log�

��� #�!�, ��, "
  $og %�!�, ��, "
 (2) 

 

Leary and Roberts (2005) established grounds to future research regarding 

not only the role of adjustment cost functions in shaping the behavior of capital 

structure, but also the explanatory power of factors triggering the adjustment process 

towards target leverage rather than target leverage itself. Key accomplishments from 

other recent research founded on dynamic models are summarized in Chart 1. 

 

Chart 1 – Selected papers on the dynamic modeling o f capital structure 

Author(s) Year Remarks 

Copat 2009 
Verifies through static and dynamic models that firm-specific factors are key 
determinants of leverage for Latin American firms 

Dang et al. 2008 
Develops an asymmetric partial adjustment model to evaluate the role of 
financial flexibility and adjustment costs to explain the capital structure of UK 
firms 

Machado 2009 
Employs a duration analysis to evaluate the impact of costly adjustment on the 
behavior of leverage for Brazilian firms 

Lemmon et al. 2008 
Employs static and dynamic models to find evidences that rather than be 
explained by time-varying determinants, leverage is mostly driven by 
permanent effects 

Rocha 2007 
Employs a dynamic model to test the validity of and directly compare the trade-
off, pecking order, market timing and management inertia theories for Brazilian 
firms 

Flannery and 
Rangan 

2006 Employ a partial adjustment model to find evidences that US firms adjust their 
capital structures toward a target leverage ratio. 

Leary and 
Roberts 

2005 
Employs a duration analysis to evaluate the impact of costly adjustment on the 
behavior of leverage for US firms 

Source: developed by the author 
 

Although numerous firm characteristics have been tested as capital structure 

determinants, few of them appear regularly in the literature presenting consistent 

results. In face of this, an increasing number of theoretical and empirical studies call 

attention to the influence of country-specific factors over capital structure, specially 

testing the significance of institutional and macroeconomic variables as determinants 

of firms’ leverage ratios. Chart 2 underlines recent research examining the influence 

of country factors. 
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Chart 2 - Selected papers on institutional, macroec onomic and industry 
determinants of capital structure 

Author(s) Year Remarks 

Kayo and 

Kimura 
2010 

Country and industry-specific factors are less important than firm-specific 

factors to explain leverage, developed and emerging countries’ firms display 

different behavior 

Bastos et al. 2009 
Macroeconomic and institutional factors are less important than firm-specific 

factors to explain leverage for Latin American countries firms 

Copat 2009 
Firm-specific factors are the key determinants of leverage for Latin American 

firms 

Kirch, Mateus 

and Terra 
2008 

Firm-specific factors are the key determinants of leverage for private Eastern 

European firms 

Mitton 2008 
Country-specific factors are less important than firm-specific factors to explain 

leverage for emerging countries firms 

Cheng and 

Shiu 
2007 

Institutional factors are at least as relevant as firm-specific factors to explain 

leverage for emerging countries firms 

Joeveer 2006 

Country-specific factors are key determinants of leverage for small and private 

firms, while industry-specific factors play the same role for publicly-traded 

firms 

Jörgensen and 

Terra 
2003 

Firm-specific factors are the key determinants of leverage for Latin American 

firms 

Booth et al 2001 
Institutional factors are at least as relevant as firm-specific factors to explain 

leverage for emerging countries firms 

Source: developed by the author 
 

Booth et al. (2001) find that the effects of firm-specific determinants are similar 

across countries, even when comparing developed and developing ones. 

Notwithstanding, country-specific factors are also significant determinants of capital 

structure as verified by other researchers such as Demirgüç-Kunt and Maksimovic 

(1998) and Jong et al. (2008). Two papers make important contributions to this field of 

research in Latin America. Bastos et al. (2009) performed a multivariate panel data 

regression of firms belonging to the five largest Latin American economies, in order 

to identify the determinants of capital structure, and contrasted the relevance of 

macroeconomic and institutional factors to firm-specific ones. They concluded that 

the pecking order theory is more robust in explaining the obtained results and that 

the idiosyncrasies of each country contribute to the observed behavior of leverage 

ratios. Copat (2009) added the dynamic panel approach to such investigation, 
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however not focusing on a direct comparison of the estimated results per country of 

origin. His work gave an important step towards an increased sophistication of capital 

structure research in Latin America, especially given that recent studies based on 

dynamic models have been successful in providing evidences of a mean-reverting 

behavior of capital structure (FRANK; GOYAL, 2007). 
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3 Hypotheses and Econometric Models 

 

 

3.1 Objectives of the Research 

 

 

Dynamic models are employed in this study to verify that country effects play a 

key role in determining the capital structure of firms. Rather than looking for 

macroeconomic or institutional determinants of the leverage levels, we aim at 

observing how severely results vary across countries due to their idiosyncrasies. The 

next subsection will further detail our purpose and its implementation. 

 

 

3.2 The Relevance of Firms’ Country of Origin 

 

 

We investigate whether and how the estimated results for Brazilian, Chilean 

and Mexican firms suffer major variations when analyzed across countries. These 

three countries were chosen given their recent record of relative political and 

economic stability, which favors firms to devise long run strategies rather than mainly 

responding to erratic institutional shocks. Moreover, all three belong to the largest 

economies in the region and exhibit reasonably sophisticated capital markets. 

 

To the extent of our literature review, previous studies do not provide 

structured and exhaustive comparisons between Latin American countries in terms of 

institutional and macroeconomic environments. Rather, they identify potential 

determinants of capital structure and develop reasoning for their employment. Our 

approach is not to develop such comparison but to examine directly from estimation 

results whether countries matter for the analysis of capital structure behavior. 

 

Even though Latin American countries share somewhat similar history, culture 

and legal systems, one may expect dissimilarities in the institutional and 

macroeconomic spheres among these countries that may affect the coefficients of 
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the dynamic models. Mexico’s free trade agreement with the USA allows its economy 

to benefit from an anchor of external credibility, whereas all three countries show 

varied maturity in the decoupling of institutions from the political cycles. Other factors 

such as investment grade, GDP growth, exchange rates, level of economic freedom 

and inflation, among others, may account for disturbances in the estimated results.  

 

Chart 3 identifies the dummy variables and interactions employed so as to 

segregate each country’s contribution to the dependent variables. We define Brazil 

as the country of reference, therefore dummies are constructed to identify whether a 

firm is Chilean or Mexican: should both cases be negative, the firm is Brazilian. The 

interactions are built through the multiplication of each main effect by the country 

dummies. 

 

Chart 3- Dummy variables and interactions 

Variable Rationale 

CL equals 1 when the observation is related to a Chilean firm and 0 otherwise 

MX equals 1 when the observation is related to a Mexican firm and 0 otherwise 

CL_X is an interaction equal to the product of CL and a given variable X 

MX_X is an interaction equal to the product of MX and a given variable X 

Source: developed by the author 
 

 

3.3 Partial Adjustment Model and Speed of Adjustmen t 

 

 

Our objective is to verify whether the speed of adjustment is appreciably 

affected by the inclusion of classically employed determinants in the specification and 

whether results diverge depending on the country of origin. This would mean that the 

findings of previous research reasonably described capital structure behavior through 

appropriate firm characteristics, however lacking a critical portion of explanatory 

power due to the oversight of country idiosyncrasies. 
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Given that the lagged term y'(�� in Equation (1) brings forth the issue of auto-

correlation, the Arellano-Bond estimator is employed to address the concerns of 

dynamic panel estimation. We refer to Dang et al. (2008) for a further discussion 

regarding the econometric issues. Target leverage derives from πX'(, and, assuming 

that the exogenous factors contained in ��� are significant, the exclusion of any of 

them from the specification should reduce the estimated speed of adjustment: the 

rationale is that the actual target leverage and the one being modeled would differ. 

Lemmon et al. (2008) mention that such procedure corresponds to adding 

measurement error to the target leverage, similarly to the experiment performed by 

Flannery and Rangan (2006) to illustrate the speed reduction due to decreases in the 

signal to noise ratio of the target estimate. 

 

The selected time-varying factors and their respective expected impacts over 

leverage are shown in Chart 4. 

 

 

3.4 Duration Analysis 

 

 

By analyzing the influence of country factors over the duration of the intervals 

of time without active rebalancing, we aim at evaluating whether the costly 

adjustment framework helps explaining the capital structure evolution in the three 

countries under analysis. Moreover, differing results across countries would indicate 

that country peculiarities affect the dynamics of costly adjustment, providing 

additional evidence that country-specific cultural, macroeconomic and institutional 

factors exert major influence over capital structure decisions. 

 

We refer to Cameron and Trivedi (2005) and Kleinbaum and Klein (2005) for a 

detailed discussion regarding the econometric aspects and implementation of 

equation (2). The dependent variable, duration, is defined as the number of 

consecutive periods between significant changes in the capital structure of a firm, 

within a given time series. We adopt the same approach as Leary and Roberts 

(2005), Hovakimian (2006) and Korajczyk and Levy (2003) to characterize a 



23 

 

significant change in leverage as an upward or downward net variation of 5% 

between two consecutive periods. 

 

In order to properly capture the effects of the independent variables, we follow 

Machado (2009) and perform two independent duration analyses: the first, 

henceforth named upward duration analysis, estimates the factors that govern the 

duration of periods of relative inactivity preceding positive net variations greater than 

5%; the second analysis, henceforth named downward duration analysis, does the 

same considering negative net variations greater than 5%. We estimated all 

regressors lagged by one period since current information is not likely to be available 

at the occasion of adjustment. 

 

Chart 4- Independent variables employed in the part ial adjustment and duration 
models 

Variable Alias 
Partial 

Adjustment 
Upward 
Duration 

Downward 
Duration 

Rationale 

Cash and Near Cash 
Items 

CASH neutral Neutral neutral Leary and Roberts (2005) 

Interest  
Rate 

INTEREST – + – Rochman, Eid Junior and 
Laureano (2009) 

Market to Book Ratio MKT2BOOK – + – 
Flannery and Rangan (2006), 
Lemmon et al. (2008), Leary 
and Roberts (2005) 

Income Volatility OINCVOL – + – Leary and Roberts (2005) 

Profitability PROFIT + – + 
Flannery and Rangan (2006), 
Lemmon et al. (2008), Leary 
and Roberts (2005) 

Size SIZE + – + 
Flannery and Rangan (2006), 
Lemmon et al. (2008), Leary 
and Roberts (2005) 

Tangibility TANG + – + 
Flannery and Rangan (2006), 
Lemmon et al. (2008), Leary 
and Roberts (2005) 

Leverage Level LEV 
not 

applicable 
+ – 

Flannery and Rangan (2006), 
Lemmon et al. (2008), Leary 
and Roberts (2005) 

Leverage Variation DLEV not 
applicable 

+ – Leary and Roberts (2005) 

Leverage Increase LUP 
not 

applicable 
+ – Leary and Roberts (2005) 

Source: developed by the author 
Notes: The first column identifies the variable; the second identifies its alias in the database; the third 
describes its expected effect over leverage levels in the partial adjustment model; the fourth and fifth 
columns describe its expected effect over the probability of leverage adjustments in the of upward and 
downward duration models, respectively; and the sixth column describes the source of the respective 
economic rationale laying behind the expected effects. 
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The selected variables and their respective expected impacts over the 

duration of inactivity periods are shown in Chart 4.  

 

Given that durations are measured within finite windows of time, it may 

happen that the last observation in a time series occurs before an adjustment. In 

such situations, henceforth named “right censoring”, the hazard function does not 

apply and equation (2) has to be implemented allowing the survivor function to be the 

single contributor to the estimation (COTTRELL; LUCCHETTI, 2008). Censoring 

dummies (i.e. CENSUP and CENSDOWN) are included in order to handle right 

censoring. “Left censoring” (e.g. the first observation in a time series occurring before 

a change of state) is resolved by forcing the measurement of each time series to 

necessarily start in a given change of state. 

 

Chart 5 - Definition of the dependent and independe nt variables of the partial 
adjustment and duration models 

Variable Alias Description SOA Duration 

Cash and Near Cash CASH Ratio of cash and near cash to total assets Yes Yes 

Duration DUR 
Number of consecutive quarters of 
leverage inactivity 

No Yes 

Interest Rate INTEREST Basic interest rate in each country Yes Yes 

Leverage Level LEV 
Ratio of total debt to the sum of market 
value of equity and total debt 

Yes Yes 

Leverage Variation DLEV 1-period difference of leverage level No Yes 

Leverage Increase LUP 
Dummy equal to 1 if previous period’s 
variation of leverage is positive 

No Yes 

Market to Book Ratio M2BOOK Ratio of market value to book value Yes Yes 

Income Volatility OINCVOL 
Ratio of the 1-period difference of 
operational income to total assets 

Yes Yes 

Profitability PROFIT Ratio of operational income to total assets Yes Yes 

Size SIZE Log of total assets Yes Yes 

Tangibility TANG Ratio of fixed assets to total assets Yes Yes 

Source: developed by the author 
Notes: The first column identifies the variable; the second identifies its alias in the database; the third 
describes its construction from financial time series obtained from the Bloomberg Professional service 
database and from the websites of each respective country’s central bank; the fourth and fifth columns 
indicate whether the variable is used in the partial adjustment model (SOA) and in the duration model 
(Duration), respectively. 
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3.5 Data and Sample Selection 

 

 

The dataset is composed of firm-quarter observations of publicly-traded 

Brazilian, Chilean and Mexican companies obtained from the Bloomberg Professional 

service database, between the 4th quarter of 1996 and the 2nd quarter of 2010. 

Interest rates were obtained from daily time series available at Banco Central do 

Brasil, Banco Central de Chile and Banco de México, matched to the dates of each 

respective firm-quarter observation. All variables were built according to the 

definitions of Chart 5. 

 

 

3.5.1 Panel data for the partial adjustment model 

 

 

Firm-quarters containing missing data were removed from the original sample, 

as well as all observations related to financial companies since they are subject to 

particular accounting considerations. 

 

In order to minimize the impact of outliers to the analyses, we follow Flannery 

and Rangan (2006), Lemmon et al. (2008) and Dang et al. (2008) and exclude 

observations at the upper and lower one-percentiles for all firm-specific variables 

(except for leverage level and variation ). At last, only firm-quarters pertaining to time 

series exhibiting at least 12 contiguous quarters have been maintained in the 

database in order to allow the use of dynamic estimators that require lagged 

instruments. 

 

The final panel consists of 4403 firm-quarter observations of 139 firms. Table 

1 summarizes its statistics. 
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Table 1- Descriptive statistics of the dependent an d independent variables 
used in the estimation of the partial adjustment mo del 

Variable Mean Median Std. Dev. Min Max 

Leverage Level 0.31 0.28 0.21 0.00 0.96 

Size 7.75 7.70 1.35 2.16 11.76 

Tangibility 0.48 0.50 0.20 0.00 0.94 

Profitability 0.03 0.02 0.02 -0.15 0.13 

Market to Book Ratio 1.68 1.21 5.45 0.28 201.09 

Cash and Near Cash 0.10 0.07 0.09 0.00 0.87 

Income Volatility 0.15 0.01 7.56 -274.20 266.22 

Interest Rate 12.19 11.25 6.95 0.50 42.00 

Source: developed by the author 
Notes: The first column identifies the variables constructed from financial time series obtained through 
the Bloomberg Professional service database and the websites of each respective country’s central 
bank; each of the remaining five columns exhibit a given statistic associated to the variable, 
respectively mean value, median value, standard deviation, minimum value and maximum value. 
 

 

3.5.2 Cross-section data for the duration model 

 

 

The cross-sectional datasets were built from the available panel data. Table 2 

summarizes their statistics. 

 

Duration and Leverage Increase were calculated and registered at the final 

observation of each available time series ending by either a significant variation of 

leverage or closure of time window. Only the final observations were kept in the final 

cross-sectional datasets. Two individual datasets were produced, one for upward 

leverage adjustments and other for downward leverage adjustment, in order to isolate 

the effects of cost proxies and leverage history over the two different movements. 

The final datasets consist of 569 observations for upward adjustments and 599 

observations for downward adjustments. 
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Table 2 - Descriptive statistics of the dependent a nd independent variables 
used in the estimation of the duration model 

Panel A – Upward Adjustments 
Variable Mean Median Std. Dev. Min Max 

Duration 5.35 3.00 6.48 1.00 42.00 

Leverage Level 0.35 0.33 0.19 0.00 0.93 

Size 7.87 7.81 1.39 3.14 11.40 

Tangibility 0.45 0.47 0.21 0.00 0.89 

Profitability 0.02 0.02 0.02 -0.06 0.12 

Market to Book Ratio 1.34 1.18 0.61 0.49 7.15 

Cash and Near Cash 0.10 0.07 0.09 0.00 0.47 

Income Volatility -0.04 0.00 5.56 -125.87 15.69 

Interest Rate 11.38 11.25 5.86 0.50 33.14 

Leverage Variation 0.01 0.00 0.08 -0.37 0.63 

Panel B – Downward Adjustments  
Variable Mean Median Std. Dev. Min Max 

Duration 4.90 3.00 5.35 1.00 35.00 

Leverage Level 0.43 0.41 0.20 0.00 0.96 

Size 7.82 7.72 1.34 3.13 11.38 

Tangibility 0.45 0.46 0.19 0.00 0.88 

Profitability 0.02 0.02 0.02 -0.15 0.12 

Market to Book Ratio 1.19 1.08 0.46 0.48 4.82 

Cash and Near Cash 0.10 0.08 0.09 0.00 0.50 

Income Volatility 0.38 0.04 4.97 -13.44 98.89 

Interest Rate 11.74 11.25 6.86 0.50 42.00 

Leverage Variation 0.00 -0.01 0.09 -0.28 0.91 
Source: developed by the author 
Notes: Panel A exhibits statistics of the variables used in the upward adjustments model, Panel B 
exhibits statistics related to the downward adjustments model. The first column identifies the variables 
constructed from financial time series obtained through the Bloomberg Professional service database 
and the websites of each respective country’s central bank; each of the remaining five columns exhibit 
a given statistic associated to the variable, respectively mean value, median value, standard deviation, 
minimum value and maximum value. 
 

 

4 Empirical Results 

 

 

4.1 Speed of Adjustment 

 

 

Table 3 displays the speeds of adjustment and parameters estimated for five 

different sets of variables through the partial adjustment model represented by 

equation (1). We start with the full list identified in Chart 4 and progressively omit 
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variables to observe whether the estimated speeds of adjustment suffer negligible 

variation, as stated by Lemmon et al. (2008). Column (i) displays the results of the 

estimation of all the independent variables. Column (ii) displays the results of a model 

selected through the following process: first, all non-significant interactions were 

removed and a new estimation performed; then, all non-significant main effects were 

removed and a new estimation performed; finally, the remaining non-significant 

variables were removed and the final model estimated. In order to account for the 

influence of the lagged term over the results, column (iii) displays the output of an 

estimation containing no independent variables but for LEV, MX_LEV and CL. 

Columns (iv) and (v) display the results of two new estimations adding SIZE and 

M2BOOK to model (iii), respectively, as independent variables. 

 

We followed the literature and lagged all regressors by one period to avoid 

estimating the model with information not available at the occasion of adjustment. 

The Arellano-Bond test for AR(1) rejects the null hypothesis of no autocorrelation in 

first differences for all the five sets of variables. However, this is an expected result 

given the structure of the residuals (MILEVA, 2009). The tests for AR(2) do not reject 

the hypothesis of no autocorrelation in parameter levels. The Sargan test does not 

reject the hypothesis that all instruments, jointly, are exogenous whereas the Wald 

test rejects that the coefficients of the exogenous variables are equal to zero. These 

results are also found in Table 3. 

 

Columns (i) to (v) show that speeds of adjustment range from 14% up to 20%. 

Our interpretation is that the inclusion or omission of classically employed 

determinants in the specification respond for appreciable changes in 	, contradicting 

the conclusions of Lemmon et al. (2008). More interestingly, the omission or inclusion 

of parameters may provoke either a speed reduction or increase: the omission of 

variables from (ii) to (iii) and (v) cause a relative speed reduction of 6% and 18%, 

respectively, however the omission of variables from (ii) to (iv) causes a relative 

speed increase of 12%. Similarly, the inclusion of variables from (iv) and (v) to (iii) 

causes a speed variation of -16% and 14%, in that order. Such results are not 

compliant with the predictions of Lemmon et al. (2008) and at least suggest that their 

procedure is not analogous to the error addition proposed by Flannery and Rangan 

(2006). 
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Table 3 - Results of the estimated partial adjustme nt model 

Panel A - Estimated coefficients and p-values 
  (i) (ii) (iii) (iv) (v) 
  Est. p-value Est. p-value Est. p-value Est. p-value Est. p-value 
Speed of 
adjustment (	
 

0.20   0.17   0.16   0.19   0.14   

LEV 0.80 <0.01 0.83 <0.01 0.84 <0.01 0.81 <0.01 0.86 <0.01 
SIZE -0.11 <0.01 -0.04 <0.01     -0.04 <0.01     
TANG 0.06 0.66                 
PROFIT 0.02 0.94                 
M2BOOK 0.00 0.01 0.01 <0.01         0.01 <0.01 
CASH -0.07 0.32                 
OINCVOL 0.00 0.91                 
INTEREST 0.00 0.17                 
CL_SIZE 0.05 0.08 

  
    

  
    

CL_TANG -0.21 0.16 
  

    
  

    
CL_PROFIT 0.51 0.13 

  
    

    
CL_M2BOOK 0.05 0.13 

  
    

    
CL_CASH -0.26 0.11 

  
    

    
CL_OINCVOL 0.00 0.93 

  
    

    
CL_INTEREST 0.00 0.15 

  
    

    
MX_SIZE 0.08 0.05 

  
    

    
MX_TANG 0.25 0.29 

  
    

    
MX_PROFIT 0.16 0.70 

  
        

  
MX_M2BOOK 0.01 0.59 

  
        

  
MX_CASH 0.11 0.38 

  
        

  
MX_OINCVOL 0.00 0.67 

  
        

  
MX_INTEREST 0.00 0.75 

  
        

  
CL_LEV -0.29 0.06 

        
MX_LEV -0.40 <0.01 -0.56 <0.01 -0.50 <0.01 -0.55 <0.01 -0.51 <0.01 
CL 0.00 0.17 -0.004 <0.01 -0.006 <0.01 -0.004 <0.01 -0.006 <0.01 
MX 0.00 0.03 0.002 0.03 

  
0.002 0.03 

  
 

Panel B - Regression statistics and test results  

 
(i) (ii) (iii) (iv) (v) 

Sum of Sq. 
Errors 

20.09 21.60 22.78 21.12 22.30 

Std. Error 0.09 0.09 0.09 0.09 0.09 
AR(1) -3.07 [<0.01] -3.33 [<0.01] -3.37 [<0.01] -3.11 [<0.01] -3.40 [<0.01] 
AR(2) -0.76 [0.45] -0.96 [0.34] -0.86 [0.42] -1.00 [0.32] -0.81 [0.42] 
Sargan 118.07 [1.00] 128.44 [0.99] 129.47 [0.99] 125.50 [1.00] 130.38 [0.99] 
Wald 631.30 [<0.01] 455.80 [0.00] 553.83 [0.00] 526.92 [<0.01] 543.11 [0.00] 
Source: developed by the author 
Notes: Variables were constructed as described in Chart 5. The first column labels the estimated 
results and each of the remaining five columns exhibits the estimates, statistics and tests obtained for 
different sets of variables, namely (i) to (v). Panel A displays the value of δ, the speed of adjustment; 
and the estimated coefficients and their respective p-values. Panel B displays the sum of squared 
errors, standard error, z-statistic and respective p-value (in brackets) of Arellano-Bond tests for 
autocorrelation AR(1) and AR(2), and the chi-squared and respective p-values (in brackets) of 
Sargan’s and Wald’s tests. 
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Although these findings do not allow us to verify the relatively minor 

contribution of classical determinants in detriment of time-unvarying, firm-specific 

factors, we may still suspect about the existence of a permanent component of 

leverage: given that LEV by large showcases its greatest contribution in explaining 

future leverage, the role of a long run mean in determining the target capital structure 

may be implied. 

 

With respect to the relevance of country idiosyncrasies, the negative sign of 

MX_LEV across the different specifications denotes a large, positive and significant 

at 95% impact over 	. Based on this, we may infer that Mexican managers are more 

avid to close the gap between actual and target leverage than their Brazilian and 

Chilean counterparts. In fact, this position may be sustained for Brazil since it is 

considered a country with low levels of equity issuance (ROCHMAN ET AL., 2009) 

and presents elevated financing costs (MARCON; GRZEBIELUCKAS; BANDEIRA 

DE MELLO; MULLER, 2007) which would put off firms’ attempts to adjust capital 

structure. Future research may indicate reasons for the observed behavior of Chilean 

and Mexican companies.  

 

Additional evidence is provided by the signs of SIZE and M2BOOK, 

challenging the adherence of Brazilian, Chilean and Mexican publicly traded firms to 

the trade off theory. Several previous studies point out that pecking order behavior 

drives the financing decisions of Brazilian firms, a usual explanation being that local 

legislation makes it less attractive for Brazilian firms to look for external sources of 

financing than using their own resources (ROCHMAN ET AL., 2009). We suggest 

that pecking order, market timing and management inertia determinants are 

inspected among Latin American firms through similar dynamic modeling, thus 

contributing to elucidate the adherence of firms to other major theories. 

 

 

4.2 Duration Analysis 

 

Table 4 displays the estimates obtained through the duration model 

represented by equation (2). Columns (i) of both upward and downward models 
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display the results of the estimation of all the independent variables. Columns (ii) 

display the results of models selected through the following process: first, all non-

significant interactions were removed and a new estimation performed; then, all non-

significant main effects were removed and a new estimation performed; finally, the 

remaining non-significant variables were removed and the final model estimated. 

Since OINCVOL exhibited a high Variance Inflation Factor score, it was removed 

from estimations to avoid multi-colinearity issues. 

 

DLEV is the sole variable that behaves accordingly to the theory for both 

models: firms with a recent history of positive or negative buildup of leverage are less 

likely to perform an adjustment that reinforces their current deviation. The signs of the 

coefficients for LEV, INTEREST and SIZE in the downward adjustment model meet 

the expected results within a 95% confidence interval.  

 

Apparently, the costly adjustment framework is able to explain the mechanics 

of capital structure rebalancing, finding evidences of critical leverage levels above 

which increasing debt means a heavier burden than firms are willing to carry. 

Notwithstanding, results for the upward adjustment model do not reproduce the 

predictions of the trade off theory given that the signs of LEV, INTEREST, SIZE and 

PROFIT are symmetrical to the expected ones. These findings directly challenge the 

model validity and do not allow for maintaining the view that costly adjustment 

responds for the observed persistence of shocks to leverage. Given that no economic 

rationale can be identified from the coefficients, we propose that the duration model 

be revisited in order to more accurately represent the decision process of managers 

when faced to costly adjustment. Firms may not follow a strict trade off behavior 

when their leverage levels are far below the maximum debt capacity, which would 

prompt a remodeling of the upward adjustment model to take into account effects 

predicted by alternative theories. 
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Table 4 - Results of the estimated duration model 

Panel A - Estimated coefficients and p -values  

 
Upward (i) Upward (ii) Downward (i) Downward (ii) 

const. 1.73 <0.01 2.47 <0.01 1.72 <0.01 1.86 <0.01 
CL 1.58 0.08   -1.75 0.08   
MX 1.60 0.09   0.74 0.47   
LEV -1.27 <0.01 -1.60 <0.01 -0.84 <0.01 -0.96 <0.01 
SIZE 0.15 <0.01 0.08 <0.01 0.06 0.11 0.09 <0.01 
TANG 0.20 0.52   0.26 0.37   
PROFIT 3.73 0.09 4.69 0.02 -5.01 0.04   
M2BOOK 0.15 0.15   0.36 <0.01   
CASH -0.83 0.20   -0.53 0.30   
INTEREST -0.07 <0.01 -0.07 <0.01 -0.02 <0.01 -0.03 <0.01 
DLEV -3.36 <0.01 -3.65 <0.01 8.14 <0.01 6.95 <0.01 
LUP -0.10 0.42   -0.25 0.04   
CL_LEV -2.41 <0.01 -1.56 <0.01 1.20 0.09   
CL_SIZE -0.08 0.41   0.11 0.23   
CL_TANG 1.58 <0.01 1.51 <0.01 0.01 0.99   
CL_PROFIT 8.84 0.19   8.21 0.05   
CL_M2BOOK -0.90 <0.01 -0.33 0.02 0.24 0.52   
CL_CASH 1.68 0.35   1.36 0.36   
CL_INTEREST -0.08 0.07   -0.09 0.06   
CL_DLEV -0.66 0.80   0.53 0.82   
CL_LUP 0.33 0.24   0.37 0.17   
MX_LEV -1.13 0.10   -0.81 0.25   
MX_SIZE -0.18 0.07   0.04 0.67   
MX_TANG 0.34 0.61   -0.03 0.97   
MX_PROFIT 16.61 0.04 13.85 0.02 10.51 0.48   
MX_M2BOOK -0.76 <0.01 -0.46 <0.01 -2.14 <0.01 -1.10 <0.01 
MX_CASH -0.48 0.82   9.13 <0.01 7.74 <0.01 
MX_INTEREST 0.021 0.34   0.00 0.82   
MX_DLEV -3.54 0.09   -5.03 <0.01 -4.16 0.03 
MX_LUP 0.44 0.11   1.15 <0.01 0.93 <0.01 
Sigma 0.84 <0.01 0.86 <0.01 0.81 <0.01 0.84 <0.01 

 
Panel B - Regression statistics and test results  

 
Upward (i) Upward (ii) Downward (i) Downward (ii) 

Mean Dep. Var. 5.35 5.35 4.90 4.90 
Std. Dev.  Dep. Var. 6.48 6.48 5.35 5.35 
Chi-squared 262.03 233.27 217.22 185.06 
p-value <0.01 <0.01 <0.01 <0.01 
Log-Likelihood -715.93 -730.31 -740.96 -757.04 
Akaike 1493.86 1484.62 1543.91 1534.07 
Schwarz 1628.52 1536.75 1680.17 1578.02 
Hannan-Quinn 1546.40 1504.96 1596.96 1551.18 
Observations 569 569 599 599 
Robust Errors No No No No 

Source: developed by the author 
Notes: Variables were constructed as described in Chart 5. The first column labels the estimated 
results and each of the remaining five columns exhibits the estimates, statistics and tests obtained for 
upward adjustment (i - full model, ii – fitted model) and for downward adjustment (i - full model, ii – 
fitted model). Panel A displays the estimated coefficients and their respective p-values. Panel B 
displays regression statistics, test results and additional information. 
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The asymmetry between the upward and downward models is highlighted by 

the interactions employed to measure the impact of country idiosyncrasies. 

MX_M2BOOK, MX_CASH and MX_LUP exhibit significant coefficients for the 

downward adjustment model, while their respective main effects are non-significant. 

Likewise, while CL_LEV and MX_PROFIT reinforce the coefficients of their main 

effects in the upward model, CL_TANG, CL_M2BOOK and MX_M2BOOK also 

exhibit significant coefficients although their respective main effects are non-

significant.  Such controversial results do not allow us to conclude in favor of a given 

theory or to identify the effect of country idiosyncrasies over the results and we 

propose a reassessment of the duration model to take into consideration additional 

factors that may be explained by other theories other than the trade off. We look for 

future research to develop substitute specifications and drive the current discussion 

to a next level. 
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5 Conclusion 

 

 

Our analyses detected that firms exhibit dissimilar rebalancing behavior when 

compared by country. Results from the partial adjustment model suggest that 

Mexican managers, in comparison to their Brazilian and Chilean counterparties, put 

forth more effort to promptly correct leverage levels back to their target ratios. 

Actually, evidence supporting the trade off behavior of Brazilian, Chilean and 

Mexican firms is not found and other approaches such as pecking order, market 

timing or management inertia may apply. This conclusion is in line with Bastos et al. 

(2009), who point out that unique local characteristics account for a variation of 

results across different countries and that pecking order is more robust in explaining 

firms financing decisions in the analyzed countries. 

 

The outcome of the partial adjustment model also shows that classically 

employed determinants considerably influence the speeds of adjustment. In this, 

rather than validating the proposition that other factors would predominantly govern 

target leverage levels, we sustain the conclusion of Copat (2009) that time-varying 

classical determinants are the key factors behind the capital structure adjustment of 

Latin American firms towards a target.  

 

Nevertheless, the contribution of past leverage to explaining future states of 

capital structure may indicate that permanent components stabilize the long run 

mean and consequently play an important role in determining firms’ optimal leverage. 

Further investigation is required to identify whether permanent components actually 

exist and which economic mechanisms lay behind them. 

 

Evidences supporting the costly adjustment framework are uncertain. While 

the downward adjustment model works according to the predictions, the results of the 

upward adjustment model are symmetric to our expectations and do not denote 

economic behavior compliant to the theory. This leads us to conclude that the 

specification does not approximate the decision process of managers when faced to 

costly adjustment and that additional factors may be considered in the model. We 
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were not able to draw reliable conclusions regarding country effects in this analysis 

and suggest that this discussion be extended through the assessment of costly 

adjustment by making use of alternative specifications. 

 

In summary, our paper relates findings in favor of the relevance of country 

idiosyncrasies as determinants of capital structure. We contributed to the efforts of 

Copat (2009) and Bastos et al. (2009) by further developing the dynamic perspective 

in the analysis of capital structure divergences across Latin American countries and 

expect future research to develop novel approaches that expound how institutional, 

macroeconomic and other country specific factors shape the capital structure of Latin 

American firms. 

 

We are hopeful that our piece of research has provided substantial 

contribution to the recent capital structure discussion and raised relevant questions to 

be addressed in the coming years. 
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