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Most Latin American countries have shifted from a banking-capital market 
to a public-capital market focus due to the rapid development of  private 
pension fund systems based on individual capitalization. Capital markets 
based on publicly traded securities were a requirement for the development 
of  the new pension fund system. Argentina, Chile, Mexico and Peru have de-
veloped their capital markets along these lines. Chile was the first in adopting 
this type of  pension fund system (1981) and was also the first to shift from 
a banking-capital market to a public-capital market system. Furthermore, 
Chile is a special case in the region exhibiting more highly developed capital 
markets with a higher market capitalization relative to Gross Domestic Pro-
duct (GDP), a similar ownership concentration compared to other countries 
of  the region, and the lowest country-risk premium (see Djankov, La Porta, 
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López-de-Silanes and Shleifer, 2008; Dyck and Zingales, 2004). Moreover, 
Chile has low corruption levels, a good quality judicial system, and open 
and regulated financial markets (the Securities Market Law, the Public Offe-
rings Law, and Corporate Governance Law, among others). The ownership 
concentration is higher than in developed countries and therefore there are 
incentives for majority shareholders to obtain private rent at the expense 
of  minority shareholders. Regarding ownership concentration in Chile, on 
average a mean of  48.8% of  shares in the hands of  the major shareholder 
has been reported in the last decade (Espinosa, 2009). 

Therefore, we anticipate a high probability that Chilean firms make 
capital structure decisions based on the same variables as the United States 
(U.S.) companies. However, as we do not want to exclude ex-ante other Latin 
American countries, we investigate whether firms’ capital-structure decisions 
in Latin American countries are consistent with highly developed public-
capital markets such as the United States because of  the need to provide 
information to investors in the market. Secondly, since La Porta et al. (1999) 
classify Argentina, Chile, Mexico and Peru among the French-civil law 
countries, it is natural to ask whether the capital structure is related to the 
same determinants found for common law countries such as the United 
States, since minority shareholder protection differs between the two groups. 
Finally, to our knowledge, no previous studies employ the model proposed 
originally by Rajan and Zingales (1995) to observe if  the determinants for 
U.S. companies are also present in Latin American firms.

In this study, we employ a different sample with a large number of  years of  
data for U.S. firms, and we test if  the previous results reported by Rajan and 
Zingales (1995) are still in place. We can compare these updated results with 
the Latin American countries for the same time period. To do so, we use data 
from 1998 to 2007 and improve the econometric estimates by using panel 
data with generalized method of  moments (GMM) and also solve the endo-
geneity problem reported by Rajan and Zingales (1995) in their article. 

This study is organized into four sections. Section II reviews the inter-
national evidence on this topic. Section III explains the methodology and 
describes the sample. Section IV reports the most important results. The 
final section concludes the study.
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Hundreds of  papers about corporate capital-structure1 decisions exist, howe-
ver only three articles shed light on the common determinants of  capital 
structures for different countries. The seminal study by Rajan and Zingales 
(1995) considers a sample of  3 569 firms from the United States, Japan, 
Germany, France, Italy, United Kingdom and Canada during 1987-1991. 
It analyzes four common determinants of  the capital structure of  firms 
in the sample countries: tangible assets (tangibility), market-to-book ratio 
(growth opportunities), log sales (size), and return on assets (performance). 
The study also incorporates two measures of  leverage (book leverage and 
market leverage).

Tangibility is always positively related to leverage in all countries. The 
market-to-book ratio shows a negative coefficient in all countries. Size is 
positively related to leverage and profitability is negatively related to leverage 
in all countries, except in Germany for both cases. 

Booth, Aivazian, Demirguc-Kunt, and Masksimovic (2001) study a 
sample of  631 firms from ten emerging markets in the time period 1980-
1990. Among those countries are Brazil and Mexico; however, due to a lack 
of  stock market data, they are not able to compute both market leverage 
and market-to-book ratios. That study includes only a few firms for some 
countries and time periods; thus the study uses panel data techniques within 
each country and runs an unbalanced panel with fixed effects. Unfortunately, 
that method does not solve the endogeneity problem, because it considers 
the explanatory variables to be exogenous. The authors solve the problem 
by using a different econometric method (that uses dynamic panel data). 
Furthermore, average tax rate and business risk are included as explanatory 
variables, which do not make the results comparable with those in Rajan 

1 Capital structure is more general than financial leverage; the latter is included in the first concept. 
Actually capital structure may include an internal mix of  different types of  debt and equity. Howe-
ver, since Modigliani and Miller (1958) we can refer to capital structure to talk about the leverage 
level of  the firm (debt/asset value).
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and Zingales (1995). Apart from the profitability proxy, the regression co-
efficients differ across countries, both in size and sign.

Chen (2004) concentrates on 88 Chinese-listed companies for the pe-
riod 1995-2000. A sample of  Chinese firms was not previously considered 
in the literature. Chen uses panel data with random effects, which is quite 
appropriate from a statistical viewpoint. However, that study works just with 
book leverage, which is one limitation of  its methods. Chen finds that book 
leverage is positively related to growth opportunities, size, and tangibility. On 
the other hand, the study also finds that book leverage is negatively related to 
profitability. The relation between leverage and growth opportunities turns 
out to be positive, an unexpected result considering most of  the Western 
empirical literature in this area. The exception is Wald (1999), which is more 
consistent with the Ross (1977) signaling hypothesis. Ross suggests that firms 
with higher expected cash flows due to high-growth opportunities should  
have higher leverage in order to signal the higher future cash flows. High 
market capitalization in China, for example, may indicate that the capital mar-
kets have recognized the growth opportunities associated to listed firms, so 
banks are willing to assign higher valuations to highly leveraged firms. Chen 
claims that the capital-structure decisions of  Chinese companies seem to 
follow a “new pecking order”: retained profit, equity, and long-term debt. 
Institutional factors in China are more important than firm-specific factors 
at explaining the capital-structure decisions of  firms.

In the case of  Latin America, Chang and Maquieira (2001) analyze the same 
determinants of  capital structure proposed by Rajan and Zingales (1995) for 
a sample of  32 Latin American companies (Argentinean, Brazilian, Chilean, 
Mexican, and Venezuelan) that issued ADRs (American Depositary Receipt) 
between 1990 and 1994 on the New York Stock Exchange. For three of  
the four determinants the authors find results similar to those reported by 
Rajan and Zingales (1995). However, the tangibility coefficient is statistica-
lly significant but has an unexpectedly negative relationship with leverage.2 

2 However, this study fails in not using more advanced econometric techniques to solve the en-
dogeneity problem. On the other hand, the sample size demands using panel data rather than 
cross-sectional analysis..
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Maquieira, Olavarrieta and Zutta (2007) study the determinants of  capital 
structure for Chilean firms using the Linear Structural Relations (LISREL)3 
methodology based on the determinants proposed by Titman and Wessels 
(1988). Maquieira, Olavarrieta and Zutta (2007) use a sample of  113 firms 
listed on the Santiago Stock Exchange (Bolsa de Comercio) in the period 
1990-1998. They consider 10 exogenous variables to explain the capital 
structure of  Chilean firms and two endogenous variables, namely total-
debt ratio and short-term debt ratio. The exogenous variables are: growth 
opportunities through six proxies, tangibility using two proxies, size, and 
profitability measured through three proxies, debt-tax shield, regulation, 
firm quality, volatility, industrial classification, and uniqueness. They report 
a negative relationship between leverage and profitability and a positive 
relationship between tangibility and leverage. Because tangibility and pro-
fitability have statistically significant coefficients, we have empirical support 
to include at least two of  the determinants proposed by Rajan and Zingales 
(1995) to explain the capital structure in Chile. 

D��� ��� �����������

Most of  the data in this study comes from Economática. The study also relies 
on information from Bloomberg regarding the number of  outstanding 
shares and stock prices. We analyze the 1998-2007 period for the most 
important countries in Latin America (Argentina, Chile, Mexico and Peru). 
The reason for choosing these countries is based on the fact that they 
are the most developed capital markets in Latin America. The firms traded on 
those markets should be more concerned with giving better information to 
the markets in terms of  financial leverage. This database does not include 
firms from Colombia and Venezuela because very few exist, nor from Brazil 

3  LISREL is a multivariate statistical technique which allows working with factors that are built around 
proxies related to them. It actually allows minimizing the measurement error of  an unobserved 
factor. For example in Corporate Finance we may measure growth opportunities (factor) throughout 
different proxies such as: Tobin’s Q; changes in sales/sales; Capital expenditures/sales; Research 
and development expenses/sales; change in total assets/total assets.
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due to the lack of  market information. Our selection criteria also include 
companies with stocks that were actively traded during the year 2007 and 
that had market and accounting information available for at least eight of  
the ten years analyzed. We eliminate firms in the financial and investment 
sectors because they have very different financial statements (different 
accounting standards), and finally firms with ratios that are undefined or 
almost undefined.

The final sample also includes U.S. firms in order to compare the results 
with Rajan and Zingales (1995). Table 1 shows the descriptive statistics of  
the final sample, which includes companies of  very different sizes in order 
to avoid size bias. Peru is the least represented (19 firms), and the U.S. the 
most (466 firms). In terms of  total assets and stock exchange listing, the study 
provides relatively good country representation. The final sample represents 
29, 39, and 58 percent of  total assets for companies in U.S., Chile and 
Mexico, respectively. The sample also represents 29% of  listed companies 
in the United States, 23% in Chile, and 33% in Mexico.

What theory explains the capital structure? Unfortunately, there is no 
agreement on this. Myers (2001) states that potential explanations for the 
capital structure can be organized as follows; trade-off  theory, pecking order 
theory, and free cash flow theory. Trade off  theory indicates that firms seek 
debt levels that weigh the tax advantages of  additional debt against the  
costs of  possible financial distress. Meanwhile, the pecking order theory indi- 
cates that a firm will choose to borrow, rather than issuing equity, only when 
internal cash flow is not enough to finance capital expenditures. Finally, ac-
cording to Myers, “the free cash flow theory indicates that dangerously high 
debt levels will increase value, despite the threat of  financial distress, when 
a firm’s operating cash flow significantly exceeds its profitable investment 
opportunities” (page 81).

Shyam-Sunder and Myers (1999) test the trade-off  theory against the 
pecking order theory but they are not able to reject one hypothesis with 
the other, both can partially explain the capital structure of  firms. On the 
other hand, the free cash flow theory is unable to explain the observed 
capital structure levels since managers do not voluntarily move to high debt 
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ratios. This may also explain why companies do not fully exploit the tax 
advantages of  borrowing.

Rajan and Zingales (1995) are very practical and after an extensive review 
of  the empirical results on capital structure they consider four determi-
nants: tangibility (book value of  fixed assets divided by book value of  total 
assets), growth opportunity (market value of  assets divided by book value 
of  assets), size (log of  net sales), and performance (EBITDA divided by book 
value of  assets). Despite the existence of  other variables that explain capital 
structure, according to the literature, these four determinants are statistically 
significant in most of  the studies and insufficient data exists to build other 
determinants for each country.

We expect a positive relationship between tangibility and financial leve-
rage because fixed assets serve as collateral, reducing debt agency costs. 
Furthermore, in case of  liquidation, most fixed assets can be sold more 
easily than intangible assets (trade-off  theory). On the other hand, the higher 
the growth opportunities are, the lower the financial leverage is, according 
to the underinvestment hypothesis proposed by Myers (1977). A firm with 
high-growth opportunities will prefer to first use internal cash flows to fi-
nance them. In the literature, growth opportunities have been measured with 
different proxies, one of  them being Tobin’s Q. The idea is the following: 
when a firm has high growth opportunities, to avoid underinvestment it will 
prefer to have a low leverage level (Myers, 1977). Therefore, the higher the 
growth opportunities, the lower the leverage will be. 

The relationship between size and leverage is more ambiguous. A bigger 
firm is normally more diversified and thus carries a lower asset risk, which 
implies a lower bankruptcy risk and therefore an ability to take on more debt 
(trade-off  theory). On the other hand, a bigger firm will provide more pu-
blic information to minority shareholders and thus create a preference for 
equity (lower information asymmetry). However, previous studies show a 
positive relationship between size and leverage.

Finally, performance is measured by profitability. This may either be 
positively or negatively related to leverage. According to Myers and Majluf  
(1984), one would expect a negative relationship between both variables 
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(pecking-order theory). On the other hand, Modigliani and Miller (1963) 
would predict a positive relationship between performance and leverage 
because of  the value associated to the debt-tax shield (trade-off  theory).

In summary, the model to estimate is as follows:

Lev Tang Assets Market to Book
Log Sale

i i i= + +
+
α β β

β
1 2

3

.
(          ss t on Assetsi i i) .+ +β ε4Re

where, Lev corresponds to either debt over book value of  total assets (book 
capital or book leverage) or debt over market value of  equity plus book value 
of  debt (market capital or market leverage); Tang. Assets corresponds to 
book value of  tangible assets over book value of  total assets; Market to Book 
is measured as book value of  debt plus market value of  equity over book value 
of  total assets; Log(Sales) corresponds to the natural logarithm of  net sales; 
Return on assets corresponds to EBITDA over book value of  total assets.4

A������� �� �������

Descriptive statistics

Table 2 presents descriptive statistics for each country. Regardless of  whether 
the mean or median is considered, the U.S. ratios are generally very similar 
for the Latin American countries. The only exception is Peru, where the mean 
and median market-to-book ratios are 2.22 and 0.93 respectively for the 
1998-2007 period. The highest and the lowest means of  book capital come 
from Mexico (54 percent) and Chile (43 percent) respectively. The highest 
mean market-capital comes from Argentina (52 percent) and the lowest 
is from Chile (34 percent).

Peru has the highest mean in tangible asset ratio (57 percent), and Me-
xico the lowest (47 percent). In general, the Latin American countries show 

[1]

4 To estimate the Tobit model we compute the average values for four years (2003-2006) for each of  
the explanatory variables, while leverage is adjusted by capitalization in 2007. More details can be 
found in Rajan and Zingales (1995).
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higher levels of  tangible assets (mean and median) compared to U.S. This 
might be explained by the fact that debt holders are less protected in Latin 
American firms (French-civil law), and therefore they require more collate-
ral to lend money to companies. Peru reports the highest market-to-book 
(or growth-opportunity) ratio (2.22), and Argentina has the lowest (1.03). 
As measured by the log of  sales, Mexico has the biggest firms (5.98) and 
Peru the smallest ones (5.03). The most profitable firms (as measured by 
return on assets) are in Peru (17 percent), and the least profitable in Chile 
(12 percent). In terms of  leverage, the Latin American countries do not 
exhibit major differences with respect to U.S.

T���� 2
Mean and median of variables

Country Time 
period

Tangible 
assets

Market 
to book

Log 
(sales)

Return 
on assets

Book 
leverage

Market 
leverage

U.S.
1998-2007 Mean 0.31 2.05 6.22 0.12 0.55 0.41

Median 0.24 1.43 6.25 0.13 0.57 0.39

2003-2006 Mean 0.30 1.96 6.34 0.13 0.55 0.38
Median 0.23 1.55 6.33 0.13 0.56 0.35

Argentina
1998-2007 Mean 0.55 1.03 5.35 0.15 0.49 0.52

Median 0.59 0.95 5.42 0.13 0.51 0.53

2003-2006 Mean 0.53 1.15 5.32 0.17 0.48 0.46
Median 0.59 1.06 5.34 0.14 0.48 0.47

Chile
1998-2007 Mean 0.53 1.30 5.42 0.12 0.44 0.43

Median 0.51 1.08 5.45 0.11 0.44 0.42

2003-2006 Mean 0.52 1.53 5.53 0.13 0.43 0.34
Median 0.49 1.26 5.52 0.11 0.45 0.32

Mexico
1998-2007 Mean 0.47 1.41 5.98 0.14 0.54 0.52

Median 0.52 1.07 6.08 0.13 0.55 0.51

2003-2006 Mean 0.44 1.30 6.01 0.14 0.55 0.50
Median 0.49 1.13 6.14 0.13 0.55 0.50

Peru
1998-2007 Mean 0.57 2.22 5.03 0.17 0.43 0.46

Median 0.61 0.93 4.98 0.13 0.42 0.44

2003-2006 Mean 0.57 2.37 5.10 0.20 0.44 0.42
Median 0.60 1.09 5.14 0.16 0.43 0.42

Note: this table reports the mean and median of  each variable for two different time periods (2003-2006, 
1998-2007). These ratios are reported for Argentina, Chile, Mexico, Peru, and the U.S.
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In table 3 we report the correlation among the variables for each country. The 
U.S. shows similar results in both magnitude and sign to the results repor-
ted by Rajan and Zingales (1995). This similarity indicates that the results 
reported by Rajan and Zingales (1995) have not changed after ten years.

United States and Chile share similar correlations between the variables, 
except for the correlation between book leverage and tangible assets. It is po-
sitive (0.15) in the U.S. and negative in Chile (–0.013), although the latter is 
not significant. Regarding the other Latin American countries the pattern  
is unclear when we look at the correlations between book leverage and the 
variables that may explain capital structure. As such, it is difficult to find 
similar results between U.S. and the other Latin American countries when 
employing book leverage as a proxy for financial leverage. When evalua-
ting market leverage, the correlation signs are similar for the U.S. and Latin 
American countries, except for Mexico. In the latter case, the correlation 
between leverage and tangible assets is negative (–0.17) and the same happens 
when we look at the correlation between leverage and size (–0.25). These 
are quite different from what we observe for the other Latin American 
countries and U.S. Once we replicate the model of  Rajan and Zingales 
(1995) we should observe very different results for Mexico compared to 
the other countries.

E���������� ��������

We first employ the estimation procedure proposed by Rajan and Zingales 
(1995) to compare the Latin American results with the United States. The 
regression is estimated using maximum likelihood and the censored Tobit 
model. The leverage is computed for 2007, and for the rest of  the variables 
we use the average measurements of  four years (2003-2006). As in Rajan 
and Zingales (1995), Panel A of  table 4 shows the results using book capi-
tal and Panel B shows the results using market capital. We also report Rajan 
and Zingales’ (1995) results to compare with the updated estimates. All the 
coefficients are statistically significant in the U.S. case, but some of  them 
show changes in magnitude. In the case of  the Market-to-Book variable 
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T���� 3
Simple correlation matrix for variables employed in the study, 
using a ten-year time period (1998-2007)

U.S. Tangible 
assets

Market 
to book

Log 
(sale)

Return 
on assets

Book 
leverage

Market 
leverage

Tangible assets 1
Market to book –0.353 1
Log (sale) 0.140 –0.189 1
Return on assets 0.176 0.020 0.229 1
Book leverage 0.150 –0.176 0.289 –0.286 1
Market leverage 0.252 –0.500 0.370 –0.251 0.686 1

Argentina
Tangible assets 1
Market to book 0.216 1
Log (sale) 0.548 0.620 1
Return on assets 0.036 0.695 0.534 1
Book leverage 0.360 0.086 0.394 –0.241 1
Market leverage 0.272 –0.474 0.003 –0.552 0.664 1

Chile
Tangibleassets 1
Market to book –0.133 1
Log (sale) 0.195 –0.039 1
Return on assets 0.116 0.351 –0.043 1
Book leverage –0.013 –0.169 0.461 –0.036 1
Market leverage 0.039 –0.421 0.191 –0.405 0.723 1

Mexico
Tangible assets 1
Market to book 0.104 1
Log (sale) 0.284 0.456 1
Return on assets 0.367 0.285 0.306 1
Book leverage –0.244 0.028 –0.097 –0.133 1
Market leverage –0.171 –0.550 –0.253 –0.379 0.564 1

Peru
Tangible assets 1
Market to book –0.372 1
Log (sale) –0.155 0.052 1
Return on assets –0.426 0.606 0.036 1
Book leverage 0.230 –0.319 0.267 0.015 1
Market leverage 0.536 –0.701 0.106 –0.538 0.631 1
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T���� 4
Variables related to book capital and market capital
Panel A: book capital dependent variable

Tangible 
assets

Market 
to book

Log
(sales)

Return 
on assets

Number 
observations

Pseudo 
R2

U.S. 0.15***
(5.14)

–0.02**
(–2.08)

0.12***
(9.69)

–0.78***
(–6.23) 466 0.23

Argentina –0.02
(–0.17)

0.06
(0.70)

0.12***
(3.08)

–1.08***
(–3.04) 23 0.45

Chile –0.12
(–1.03)

–0.32***
(–2.65)

0.14***
(3.49)

0.14***
(2.47) 50 0.26

Mexico –0.21
(–1.28)

0.03
(0.79)

–0.02
(–0.37)

–0.19
(–0.32)

41 0.07

 Peru 0.20
(1.04)

–0.03*
(–1.70)

0.12**
(2.85)

0.60*
(1.75) 19 0.31

Ra
ja

n 
an

d 
Zi

ng
al

es
 (1

99
5)

U.S. 0.50***
(0.04)

–0.17***
(0.01)

0.06***
(0.01)

–0.41***
(0.10) 2 079 0.21

Japan 1.41***
(0.18)

–0.04
(0.04)

0.11***
(0.02)

–4.26**
(0.60) 316 0.29

Germany 0.42**
(0.19)

–0.20***
(0.07)

–0.07***
(0.02)

0.15
(0.52) 175 0.12

France 0.53**
(0.26)

–0.17**
(0.08)

0.02
(0.02)

–0.02
(0.72) 117 0.12

Italy 0.36
(0.23)

–0.19
(0.14)

0.02
(0.03)

–0.16
(0.85) 96 0.05

United 
Kingdom

0.41***
(0.07)

–0.13***
(0.03)

0.026***
(0.01)

–0.34
(0.30) 522 0.18

Canada 0.26***
(0.10)

–0.11***
(0.04)

0.08***
(0.01)

–0.46**
(0.22) 264 0.19
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T���� 4, continuation… 
Panel B: market capital dependent variable 

Tangible 
assests

Market 
to book

Log 
(sales)

Return 
on assets

Number 
observations

Pseudo 
R2

U.S. 0.11***
(3.24)

–0.06***
(–6.63)

0.10***
(9.15)

–0.70***
(–7.05) 466 0.23

Argentina 0.08
(0.83)

–0.18
(–1.71)

0.08***
(3.31)

–0.76**
(–2.34) 23 0.45

Chile –0.002
(–0.02)

–0.05***
(–3.42)

0.045
(1.21)

–0.57*
(–1.81) 50 0.26

Mexico –0.05
(–0.43)

–0.16***
(–4.05)

0.02
(0.50)

–0.69
(–1.53)

41 0.07

 Peru 0.20**
(2.16)

–0.03***
(–3.83)

0.06
(1.26)

–0.09
(–0.56) 19 0.31

Ra
ja

n 
an

d 
Zi

ng
al

es
 (1

99
5)

U.S. 0.33***
(0.03)

–0.08***
(0.01)

0.03***
(0.00)

–0.60***
(0.07) 2 207 0.19

Japan 0.58***
(0.09)

–0.07***
(0.02)

0.07***
(0.01)

–2.25***
(0.32) 313 0.15

Germany 0.28*
(0.17)

–0.21***
(0.06)

–0.06***
(0.02)

0.17
(0.47) 176 0.14

France 0.18
(0.19)

–0.15**
(0.06)

–0.00
(0.02)

–0.22
(0.53) 126 0.28

Italy 0.48**
(0.22)

–0.18*
(0.11)

0.04
(0.03)

–0.95
(0.77) 98 0.12

United 
Kingdom

0.27***
(0.06)

–0.06**
(0.03)

0.01
(0.01)

–0.47**
(0.24) 544 0.19

Canada 0.11
(0.07)

–0.13***
(0.03)

0.05***
(0.01)

–0.48***
(0.17) 275 0.30

Notes: (*), (**), and (***), significant at the 10, 5, and 1 percent level, respectively. Rajan and Zingales 
(1995) report standard errors in parentheses.
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(panel A), the coefficient changes from –0.17 to –0.02 and in panel B from 
–0.08 to –0.06. If  the same analysis is performed on Log(Sales), in panel 
A the coefficient increases from 0.06 to 0.12 and in panel B from 0.03 to 
0.10. Finally, Return on assets changes from –0.41 to –0.78 (panel A) and 
from –0.60 to –0.70 (panel B). We can conclude that the positive impact of  
Tang. Assets and the negative impact of  Market-to-Book on the dependent 
variables (Book to Capital and Market to Capital) decrease across these years. 
On the other hand, size (Log(sales)) and performance (Return on assets) 
have a higher impact on both financial leverage measures (Book to Capital 
and Market to Capital).

In the case of  Latin America the results are mixed. Using book capital, 
Chile and Peru have three of  the four determinants with coefficients similar 
to Rajan and Zingales (1995). The only exception is tangible assets which 
is not statistically significant in these countries. In the case of  Argentina, 
only Log(sales) and Return on assets have the same sign and are statis- 
tically significant. In the case of  Mexico, none of  the coefficients are sta-
tistically significant.

Using market capital (panel B), in most of  the countries, only two coeffi-
cients are statistically significant and with the same sign reported by Rajan 
and Zingales (1995). This is the case of  Chile (Market-to-book and Return 
on assets), Argentina (Log(Sales) and Return on assets) and Peru (tangible 
assets and Market–to-Book). In the case of  Mexico only the Market-to-
Book coefficient is statistically significant and has a negative relationship 
with leverage.

In panel A the dependent variable is book capital, which is adjusted debt 
divided by adjusted debt plus book value of  adjusted equity in 2007. In panel 
B the dependent variable is market capitalization, which is adjusted debt 
divided by adjusted debt plus the market value of  adjusted equity in 2007. 
All the explanatory variables are four-year averages (2003-2006). The t-test 
results are in parentheses. In the case of  Rajan and Zingales (1995) stan-
dard errors are in parentheses. The regression includes an intercept whose 
coefficient is not reported. The regression is estimated using maximum 
likelihood and a censored Tobit model in equation [1]. Additionally we also 
describe the results of  Rajan and Zingales (1995). 
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There are two potential explanations for the results obtained for Latin 
America. First, the samples in each country are small compared to U.S. 
Second, Rajan and Zingales (1995) solve the endogeneity problem using 
four-year averages of  data for the explanatory variables. However, an ave-
rage may not be a good proxy in an emerging market because of  greater 
economic instability which might generate different results. We solve this 
problem using dynamic panel data with GMM methodology in two steps for 
the time period 1998–2007. Also Arellano and Bond (1991), based on an 
application to employment, present specification tests that are applicable 
after estimating a dynamic model from panel data by the GMM and propose 
GMM using the lags of  the variables to solve the endogeneity problems. Accor-
ding to Azofra, Saona and Vallelado (2004), GMM can control for correlation 
among the errors over time, the heteroscedasticity among companies, and 
the simultaneity and measurement errors driven by the orthogonal condition 
of  the variance matrix. Table 5 describes the results of  the dynamic panel 
data estimation using GMM in two steps. 

Using the GMM methodology (table 5) and comparing the results with 
table 4, one observes that Chile’s results are very similar to those for the 
United States. In fact, when using market leverage, every single coefficient 
is statistically significant at 1 percent. Mexico reports similar results except 
for the coefficient of  size, which is not statistically significant. For Argen-
tina and Peru, only two coefficients are statistically significant. A common 
result among the countries is that the higher the growth opportunities the 
lower the leverage, except for Peru when considering book leverage. This 
may be due to the difference between the mean (2.22) and the median (0.93) 
for the proxy of  growth opportunities in that country. A similar result is 
obtained for the return-on-asset measure. The coefficients are negative 
and statistically significant for each country, except for Peru, using both 
measures for leverage. 

We concentrate our attention on Chile’s results since all the coefficients 
are significant for both measures of  leverage (book capital and market ca-
pital). Compared to the U.S. results, the leverage (market capital) of  Chilean 
firms depends more on size and performance. In an emerging market such 
as Chile where the major shareholder holds on average 48% of  company 
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stocks, we would expect internal cash flows (return on assets) to be more 
important as a funding source. Firms in emerging markets face higher financial 
constraints and therefore the cost of  debt and equity are higher compared 
to U.S. On the other hand, the bigger the company, the lower the cost of  
financing with debt will be. This is specifically true for big firms in Chile 
since they can sell corporate bonds to institutional investors (pension funds, 
banks, and insurance companies) who are the main demanders of  them. 
Smaller firms will not have this alternative and therefore the cost of  finan-

T���� 5
Variables related to book capital and market capital
Panel A: book to capital dependent variable 

Tangible 
assets

Market 
to book

Log 
(sales)

Return 
on assets

Number 
observations

Sargam 
test

U.S. 0.67**
(2.14)

–0.02*
(–1.84)

0.35***
(5.61)

–0.18**
(–2.18) 466 36.07**

Argentina 0.12***
(4.11)

–0.03*
(–1.86)

0.05
(0.88)

–0.14**
(–2.02) 23 19.26**

Chile 0.28**
(2.39)

–0.006***
(–3.74)

0.22***
(7.46)

–0.21*
(–1.95) 50 24.80**

Mexico 0.02
(0.61)

–0.01***
(–2.73)

0.08***
(10.53)

–1.39***
(–27.5)

41 36.40**

 Peru 0.37**
(2.62)

–0.003
(–0.18)

0.88
(0.87)

–0.14
(–1.22) 19 7.12**

Panel B: market capital dependent variable

U.S. 0.92***
(3.84)

–0.03***
(–6.10)

0.19***
(3.27)

–0.11**
(–2.30) 466 37.28**

Argentina 0.21
(0.69)

–0.15***
(–2.95)

–0.01
(–0.09)

–0.58**
(–2.30) 23 14.35**

Chile 0.25***
(3.04)

–0.01***
(–3.98)

0.33***
(11.43)

–0.58***
(–4.44) 50 17.40**

Mexico 0.10***
(2.81)

–0.13***
(–10.17)

0.01
(0.53)

–1.99***
(–16.35) 41 30.56**

 Peru 1.30**
(0.23)

–0.03**
(–2.01)

0.07
(0.28)

–0.04
(–0.09) 19 6.45**

Notes: (*), (**), and (***), significant at the 10, 5, and 1 percent level, respectively.
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cing with debt is much higher for them. In this sense, size becomes very 
important in having access to a much lower cost of  debt. 

Finally, the Sargan test indicates that the instrumental variables are well 
chosen and the model is well specified. The results are robust from a sta-
tistical point of  view.

In panel A the dependent variable is book capital, which is computed 
for each firm and for each year over ten years (1998-2007). In panel B the 
dependent variable is market capital, which is computed for each firm and 
for each year over ten years (1998-2007). All explanatory variables are com-
puted for each firm and year in the ten-year period. The t-tests results are 
in parentheses. The regression includes an intercept whose coefficient is 
not reported. The dynamic panel data is estimated using GMM in two steps. 
White correction for heteroscedasticity and autocorrelation is employed.

C��������� �������

This study analyzes the determinants of  capital structure for Latin American 
countries following the original work done by Rajan and Zingales (1995). 
In doing so, this study contains a sample of  133 Latin American firms with 
accounting and stock exchange information for the time period 1998-2007. 
Argentina, Chile, Mexico, and Peru are included. Furthermore, this study 
includes a sample of  486 U.S. firms for the same period in order to compare 
if  the findings of  Rajan and Zingales (1995) continue to be valid today.

For the case of  U.S. companies, this study obtains very similar results 
(in signs and significance) to those reported by Rajan and Zingales(1995). 
However, the value of  the coefficients changes, meaning that the impact 
of  each determinant on leverage changed over time. In the case of  Latin 
America, the results are mixed. Using dynamic panel data and two-step 
GMM methodology, we report similar results for Chile compared to U.S. In 
the case of  Argentina, three of  four coefficients are statistically significant  
when using book leverage while only two coefficients are statistically signi-
ficant using market leverage. This is also true for Peru, but only for market-
to-book ratio and tangible assets.

In summary, by using panel data to correct for endogeneity and for a 
longer time period (ten years) this study finds that Chile is the only Latin 
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American country that has the same determinants of  capital structure as 
U.S. In the case of  Argentina, Mexico, and Peru only some determinants 
are relevant for explaining the capital structure.

The capital structure of  Chilean firms is: positively related to tangible 
assets; negatively related to growth opportunities; positively related to size, 
and negatively related to performance. This is not only true for book leve-
rage but also for market leverage. The remaining Latin American countries 
show mixed results. In any case, we find two or three determinants to be 
statistically significant. Nevertheless, those determinants are not the same 
when we use book leverage versus market leverage.

As expected, the capital structure of  Chilean firms depends on the same 
determinants as U.S. firms. This is because Chile has the most developed 
capital market in the Latin American sample considered in this study.

We should be careful when interpreting the results because some institu- 
tional characteristics could be playing a role, and especially for Peru the 
sample size of  19 companies could be too small to get reliable results, consi-
dering the total of  248 companies listed in the Lima stock market. 

In future research, it would be interesting to include data from Brazil, the 
most important stock market in Latin America, which also has a different 
cultural background, to test if  its results are similar and also to use other 
variables related to bankruptcy costs, operational risk, and long versus short-
term debt for a better understanding of  the determinants of  capital structure 
in Latin American countries.
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