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Abstract  Using a sample of publicly-traded non-financial firms from Mexico (some with international activities and 
some without), I examine the impact of exchange rate movements on the equity value of individual firms and identify the 
determinants of exposure. I find significant levels of currency exposure by industrial sector. At the individual firm level, 
mid-size firms show less exchange rate exposure than small- or large-size firms. Also, results show a significant negative 
relationship between currency exposure and level of international sales. In a sub-period, currency exposure is negatively 
related to foreign-currency denominated liabilities. The results suggest that firms that engage in international activities and 
hold debt in foreign currency are significantly less sensitive to exchange rate movements than firms that rely primarily on 
domestic sales. 
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1. Introduction 
It is a widely held belief among financial theorists, 

economic analysts, empirical researchers, and even the 
financial press, that fluctuations in the exchange rate ought to 
affect firm value. The conventional wisdom is that currency 
swings have direct, observable impacts on firms that have 
some type of international operation. A better understanding 
of the relationship between currency fluctuations and returns 
in financial markets is relevant for practical and academic 
reasons. On a practical level, the financial press regularly 
cites financial analysts’ and company executives’ 
expectations that movements in the currency exchange rate 
will directly impact the performance of firms with 
international activities. The academic perspective is similar 
to that of the practitioners: standard economic thinking 
suggests that fluctuations in currency exchange rates can 
affect the profitability and value of firms with foreign sales 
or liabilities in foreign currencies because such movements 
affect a firm’s cash flow expectations.   

The empirical record suggests there is broad consensus of 
a low correlation between exchange rate movements and 
stock returns. There is far less agreement as to why this is the 
case. One potential explanation is that a large fraction of 
studies use U.S. data—one of the least open economies (De 
Jong, Ligterink and Macrae 2002). Indeed, the literature on 
the economic importance of currency exposure on firm value  
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has primarily focused on developed economies and 
particularly on the U.S. (Drummen and Zimmerman 1992, 
Bartov and Bodnar 1994a, Beckers, Connor and Curds 1996, 
Solnik 2000, Griffin and Stulz 2001). Only a small number 
of studies incorporate data from developing economies 
(Dominguez and Tesar 2001a, 2001b, and 2006). Doidge, 
Griffin, and Williamson (2006) analyze a large sample that 
combines developed and emerging economies and find that 
although firms with international activities exhibit some 
currency exposure, overall, fluctuations in the currency do 
not explain a large portion of firm value variation. 

Another potential explanation for the low correlation 
between currency fluctuations and stock returns is that the 
influence of the real exchange rate on the individual firm is 
not as straightforward as traditional theory suggests. 
According to the traditional view, a decline in the currency’s 
real exchange rate tends to improve that nation’s 
competitiveness by making its products cheaper abroad. This 
stimulates exports and increases the income of exporting and 
import-competing firms, thus boosting the average level of 
stock prices. From a macroeconomic standpoint, this 
argument suggests that the local stock market should react 
favorably to a depreciation of its currency. However, at the 
firm level, the literature shows that exchange rate exposure is 
difficult to identify and that its determinants could be rather 
complex (Jorion 1990, Amihud 1994, Choi and Prasad 1995). 
Empirically, depreciation of the domestic currency is not 
always good news for exporting and import-competing firms. 
The ultimate impact of an exchange rate movement on firm 
value could depend on the complex interaction between the 
geographical distribution of the firm’s activities, the 
currency structure of its exports and imports, and the 
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currency composition of its corporate debt. 
The objective of this paper is to examine the impact of 

exchange rate movements on the equity value of individual 
firms and to identify the determinants of exposure; to isolate 
these effects, I focus on firms from Mexico, an emerging 
economy. I use a two-stage model to analyze the relationship 
between exchange rate exposure and firm value. The 
empirical results show that, at the individual firm- and 
industrial-sector level, there is significant exchange rate 
exposure for most firms in the sample. The results show a 
significant negative relationship between currency exposure 
and international sales. In a sub-period, I find a significant 
negative relationship between currency exposure and 
foreign-currency denominated liabilities. This suggests that 
firms with higher levels of both international sales and debt 
in foreign currency are significantly less sensitive to 
exchange rate movements than purely domestic firms and 
firms with lower levels of foreign debt.  

My contribution is twofold. First, I study Mexico, which 
provides a clean test of the relationship between currency 
exposure and firm value because it is a small open economy 
with a predominant bilateral exchange rate and a history of 
large currency fluctuations. My second contribution is that I 
include firm-level data from both sides of the balance sheet. 
The data includes revenues from exports and corporate debt 
denominated in U.S. dollars—the former variable is typically 
estimated by proxies and the latter is virtually non-existent in 
the previous research.  

This paper proceeds as follows: In section 2, I describe 
exchange rate risk, differentiate it from corporate exposure 
and delineate how the exchange rate and exposure affect firm 
value. Section 3 outlines the research questions and 
hypotheses. In section 4, I specify the two-stage model and 
methodology. In section 5, I discuss the advantages of using 
firm-level data from a developing economy such as Mexico. 
In section 6, I describe characteristics of the Mexican stock 
market, the data and sample selection. Section 7 reports the 
empirical results and, finally, section 8 concludes.  

2. Definitions: Exchange Rate Risk, 
Exposure and Firm Value 

Below, I discuss working definitions for risk and 
uncertainty and examine the empirical evidence on the 
relationship between exchange rate risk, exposure, and the 
value of the firm. 

2.1. Exchange Rate Risk and Exposure 

The concept of exchange rate risk stems from the notion of 
risk as uncertainty. If investors knew ahead of time the price 
of a foreign stock at some specific future date as well as the 
future exchange rate between the home and the foreign 
currency, by definition, there would be no risk. 
Unfortunately, it is impossible to make such predictions with 
any degree of certainty. In this sense, exchange rate risk 
refers to unforeseen variations in a currency’s purchasing 

power relative to its initially expected value at some specific 
future date. 

Exchange rate risk and currency exposure, however, are 
not synonymous. While currency risk is associated with 
randomness, currency exposure refers to what the individual 
firm may have at stake. So, from the perspective of the firm, 
exposure is the sensitivity of the firm’s value to changes in 
the exchange rate. Dumas (1978) is the first to explicitly 
differentiate risk from exposure in these terms, but it is Adler 
and Dumas’ (1984) that expounds on this distinction and 
specifies exposure as the slope coefficient from a regression 
of stock returns on exchange rate changes, controlling for the 
market return. Further, the currency exposure that I analyze 
in this paper is classified as a type of economic exposure 
known as operating exposure, which is concerned with how 
the value of the firm fluctuates as a result of changes in real 
exchange rates (for a more detailed discussion of these types 
of exposure, see Shapiro 1999, and Sercu and Uppal 1995). 
These changes can have a long-run impact on the firm 
because they have the potential to affect the competitiveness 
of the firm, which affects the firm’s expected future cash 
flows and hence its value. Reducing a firm’s exposure to this 
long-run version of economic exposure is possible but more 
difficult than protecting the firm from short-term currency 
fluctuations, which can be hedged. 

2.2. Exchange Rates and Firm Values 

The value of the firm equals the present value of all 
expected future cash flows. If a change in the foreign 
currency exchange rate affects a firm’s expectations of 
current and future cash flows, it can directly impact the 
market value of its equity. It is this concept to which I refer 
as “firm value” in this paper. The complexities of the 
relationship between exchange rate changes and firm value 
are compounded by whether the firm has assets abroad or 
liabilities denominated in a foreign currency, or both. Thus, 
the firm’s exposure, or sensitivity of its value to changes in 
the exchange rate, could vary significantly depending on the 
geographical location of its assets and the currency 
composition of its corporate debt. 

2.3. Macro- and Microeconomic Implications of 
Currency Exposure 

Exchange rates affect profitability through many routes. 
At the firm level, the most obvious avenues of transmission 
are via financial assets and liabilities (most notably debt) 
denominated in foreign currency and from international sales 
or other operations abroad. However, from a macroeconomic 
perspective, exchange rates also can impact the profitability 
of non-trading domestic firms (i.e. with no foreign currency 
revenues or costs) through their effect on foreign 
competition and domestic macroeconomic conditions such 
as fluctuations in aggregate demand, employment and output. 
Thus, a potentially wide range of firms could be exposed to 
movements in foreign exchange rates, regardless of their 
direct financial exposure. 
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3. Research Questions and Hypotheses 
The objective of this paper is to answer the following 

research questions: To what extent are firms exposed to 
exchange rate fluctuations? Do firm-level differences in 
exposure to currency fluctuations have measurable effects on 
firm value? Most importantly, what is the source of this 
exposure? It seems plausible that a firm’s exposure might 
come from a combination of the characteristics of the firm 
itself and the firm’s decision to engage in activities that result 
in revenues or costs (or both) denominated in foreign 
currencies. Three testable hypotheses can be derived from 
these plausible sources of exposure.  

3.1. The Firm Characteristics Hypothesis 

Exposure is specified as the slope coefficient that results 
from regressing stock returns on changes in the exchange 
rate. Depending on the direction of the correlation between 
those two variables, currency exposure can be positive, 
negative, or zero (theoretically, a firm’s returns could be 
uncorrelated with the exchange rate). An issue with this 
approach is that the exposure coefficient may be 
insignificant when you aggregate all firms in the sample. To 
address this potential issue, researchers have resorted to 
grouping firms by certain characteristics, notably industry 
sector and firm size, in an attempt to obtain a less noisy 
estimate of their level of exposure. My first hypothesis is that 
certain firm characteristics, namely industrial sector 
affiliation and firm size, are correlated with exchange rate 
exposure.  

Industrial sector affiliation has been correlated with 
exposure in theory (Marston 2001) and in empirical research 
(Bodnar and Gentry 1993, Griffin and Stulz 2001, 
Dominguez and Tesar 2006). Typically, firms within the 
same industry tend to exhibit wide variations in exposure 
coefficients, suggesting the need to incorporate other firm 
characteristic variables that might explain these differences, 
such as size. The idea that larger firms have greater exposure 
to currency fluctuations, has led to a distinct bias in much of 
the earlier research toward large exporters or multinationals 
in the U.S. and abroad (Jorion 1990, Amihud 1994, Choi and 
Prasad 1995). Some studies have found that exposure 
increases as firm size increases (He and Ng 1998). Others 
have found that smaller firms tend to have more exchange 
rate exposure (Dominguez and Tesar 2006, Doidge et al. 
2006). Note that size is an ambiguous variable in that larger 
firms may have more international activities (more exposure) 
but also be more likely to hedge (less exposure) than the 
smaller firms (Allayannis and Ofek 2001).   

3.2. The International Sales Hypothesis 

My second hypothesis is that firms with international sales 
are more likely to be exposed to fluctuations in the exchange 
rate. The direction of the exposure is less clear. Firms with 
international sales might benefit from a depreciation in the 

domestic currency. Assuming no changes to the exporting 
firm’s sales, such a firm derives gains because its expenses 
are not immediately affected by the devaluation, yet its 
revenues increase in proportion to the devaluation of the 
currency. Economic theory further suggests that a 
depreciation of the domestic currency will lower the 
international price of the goods the firm exports, increasing 
its competitiveness. However, firms with international sales 
tend to be larger firms and these have been shown to hedge 
their exposure to exchange rate risk (Allayannis and Ofek 
2001). 

To the extent that domestic firms are import-competing 
(i.e. a domestic firm that competes with firms that import 
goods from abroad), a depreciation in the currency might 
increase their competitiveness, increase demand for the 
goods they provide, and have a net positive impact in their 
stock prices. However, purely domestic firms in developing 
economies face some additional challenges. A depreciation 
in the value of an emerging country’s currency often signals 
more fundamental problems. Events that affect the domestic 
currency and the stock markets are closely related to the 
emerging country’s economic and political situation. It is 
reasonable to conjecture that if domestic firms are adversely 
affected by currency depreciations, it may be because 
declines in the currency value might often be accompanied 
by economic contractions. 

3.3. The Foreign Currency Debt Hypothesis 

My third hypothesis is that firms with debt in foreign 
currency will be affected by changes in exchange rates. It is 
difficult to predict the direction of the impact that a 
depreciation in the domestic currency will have on exporting 
and domestic firms that hold foreign currency debt. On the 
one hand, the theory and some empirical evidence suggest 
that multinational firms with foreign currency debt might 
experience lower levels of exposure to currency fluctuations 
(see De Jong, Ligterink and Macrae 2002). Whether 
exporting firms with foreign debt benefit following a 
depreciation of the domestic currency, largely depends on 
the degree to which their export gains offset the additional 
costs of servicing their foreign debt. As outlined above, 
economic theory suggests that a depreciation in the domestic 
currency will increase the competitiveness of the 
net-exporting firm. One might expect that the increased sales 
thus generated might override the additional costs of their 
foreign debt.  

In terms of domestic firms that hold foreign debt, the 
empirical evidence is virtually nonexistent. However, one 
might expect that, if a currency depreciation is followed by 
an economic contraction—as they often are in developing 
economies—a firm with revenues and expenses in domestic 
currency will have difficulty servicing foreign currency 
denominated debt. Such firms would be negatively impacted 
by the depreciation in the domestic currency. 
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4. Model and Methodology 
4.1. The First Stage: Measuring Exposure 

A two-stage model, based on the empirical form of the 
CAPM, has become standard in the extensive literature on 
exchange rate exposure. In this model, a firm is considered 
exposed to exchange rate risk if its stock returns are 
correlated with changes in currency values (Dumas 1978, 
and Adler and Dumas 1984). In the first stage of this model, 
the objective is to first determine whether there are 
cross-sectional differences in exposures to currency 
fluctuations. Exposure is defined as the value of the δi 
coefficient resulting from the following regression: 

Rit = αi + βi RMt + δi RFXt + εit      (2) 
where Rit , is the return on firm i at time t, RMt is the return on 
the market portfolio, βi is the firm’s market beta and RFXt is 
the relevant exchange rate. Under this definition, the 
coefficient δi reflects the change in returns that can be 
explained by movements in the exchange rate after 
conditioning on the market return.  

4.2. The Second Stage: Estimating the Determinants of 
Exposure 

In the second stage, the objective is to determine whether 
currency exposure is correlated with significant differences 
in stock returns. Specifically, I regress the estimated 
firm-level exchange rate exposure coefficient, δi, from 
equation (1) on a series of potential firm-level explanatory 
variables that might help explain some possible channels of 
exposure. 

δi = λ + γi Xi + ωi          (2) 
where the δi coefficient represents exchange rate exposure 
for firm i (i.e. the change in returns that can be explained by 
movements in the exchange rate after conditioning on the 
market return), and Xi represents variables for international 
sales, liabilities denominated in foreign currency, and firm 
size defined as market value of equity. 

The regressions include dummy variables for firm size. 
These are based on firm-level market capitalization where 
separate dummies are used for large-sized (top-third) and 
medium-sized (middle-third) firms. Alternative 
specifications of regression (2) include in Xi (i) the firm’s 
ratio of foreign to total sales, (ii) the firm’s ratio of foreign to 
total debt, (iii) firm size defined as the natural logarithm of 
the firm’s market value of equity, and, (iv) a dummy variable 
indicating the industrial sector for each firm.  

5. Relevance of the Mexican Market 
Several arguments can be made for Mexico as an ideal 

study in the effort to understand the mechanism through 
which stock returns reflect exchange rate fluctuations. From 
an empirical perspective, the Mexican market presents 
several advantages that enable a more focused look at these 
effects.   

(a) The open-economy macroeconomics argument. A 
plausible argument that might account for the unconvincing 
empirical evidence on how currency fluctuations affect firm 
values is that most of the earlier studies involved 
predominantly large U.S. firms (Jorion 1990, Amihud 1994, 
Choi and Prasad 1995), or other large developed markets. 
Bodnar and Gentry (1993) argue and find evidence to 
support the notion of open-economy macroeconomics. That 
is, studies involving firms in relatively smaller and more 
open economies (than the U.S.) are subject to greater foreign 
currency exposure and thus are better suited in studies of this 
kind. Bodnar and Gentry find that firms from Canada and 
Japan exhibit greater exchange rate exposure than U.S. firms. 
Canada and Japan, while smaller markets than the U.S., 
remain large, liquid, and highly developed economies. 
Perhaps we can gain greater insights into the currency 
exposure-firm value relationship by using data from an even 
smaller and open emerging economy such as Mexico. Data 
from the Organisation for Economic Co-operation and 
Development (OECD) shows that Mexico is the most open 
economy in the Americas after Canada as measured by 
imports and exports per GDP (OECD 2005). The 
open-economy macroeconomics argument suggests that 
Mexican firms are more likely to face significant currency 
exposure, making them more suitable for examining how 
currency swings affect firm value.  

(b) Data availability. Having reliable sources of firm-level 
data that are comprehensive in scope has been the Holy Grail 
in international finance studies. This is particularly true of 
corporate financial statements data. Databases such as 
Datastream and Worldscope provide a broad breadth of 
coverage for international firm-level data, but it comes at the 
cost of depth: They tend to cover a wide range of countries, 
but only for a sub-segment of firms (there is a bias in favor of 
the largest firms that have some type of international activity, 
such as exports or the issuing of ADRs) and in some cases, 
for a sub-segment of variables (a selection from what is 
reported in financial statements in the country of origin). 
This has led to the widespread use of proxies that substitute 
for the unavailable variables and to a proliferation of studies 
that, though wide in scope (Dominguez and Tesar 2001a, 
2001b, 2006; Doidge, Griffin and Williamson 2006), are 
lacking in firm-level detail.   

A key contribution of this paper is that by compiling data 
from the Emerging Markets Database (EMDB) and the 
Mexican Stock Exchange (BMV), I am able to obtain 
firm-level data from both sides of the balance sheet for 
publicly traded Mexican firms. The data include revenues 
from exports and corporate debt denominated in U.S. 
dollars—the former variable is typically proxied and the 
latter is virtually non-existent in the exposure literature. An 
advantage of focusing on firms from a single country is that 
it is possible to explore at a deeper level the question of why 
some firms might be more exposed to currency fluctuations 
than others.  

(c) The mismatch problem argument. A consequence of 
the data issues outlined above is that in many studies there is 
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a mismatch between the foreign exchange rate used for firms 
of a certain country and where the assets and liabilities of 
those firms really are. Case in point, for a sample of 
approximately 47 countries (18 largely developed countries 
and 29 mostly developing countries), Doidge, Griffin and 
Williamson (2006) use market and financial data from 
Datastream and Worldscope, respectively, and foreign 
exchange rates from the Bank of England. For the 
overwhelming majority of developing countries (including 
Mexico, Chile and Brazil, as well as Hong Kong and 
Singapore), the Bank of England (BOE) does not appear to 
report the principal bilateral exchange rate. The authors 
explain that for those “countries marked with an asterisk (*) 
[they] do not have BOE rates and the Japanese Yen bilateral 
rate is used instead” (Doidge et al. 2006, p. 559, table 2). It 
seems plausible that Hong Kong and Singapore may have 
significant international trade and other connections with 
Japan and, as such, the bilateral Yen rate might be 
representative of the source of firm-level revenues and costs. 
However, it is less likely that the same would be true for 
Mexico, Chile and Brazil. 

Using data from a country like Mexico has the unusual 
advantage of matching extraordinarily well the bilateral 
exchange rate with its principal trading partner 
(approximately 80 percent of Mexican exports go to the 
U.S.). This connection goes beyond the direction of trade. In 
fact, the corporate and financial ties between the U.S. and 
Mexico go very deep. Martinez and Werner (2002) find that 
foreign investors in Mexico, who are mostly U.S. nationals, 
account for more than 27 percent of holdings and up to 75 
percent of trading in the period from 1992 to 2000. U.S. 
investors are also the principal debt holders of Mexican 
corporate debt. For the period 1999 and 2000 Martinez and 
Werner find that 85 and 77 percent, respectively, of Mexican 
corporate debt was issued in dollars directly by U.S. banks or 
by other banks outside of Mexico. They also find that the 
share of dollar debt increased significantly even in the 
five-year period following the 1994 Peso crisis – a period 
characterized by a severe contraction in the Mexican banking 
system. All things considered, the evidence suggests that 
Mexico is unusual in that its Peso-dollar bilateral exchange 
rate is well matched with the currency denomination of the 
corporate income stream and debt obligations of a large 
majority of publicly traded Mexican firms.  

(d) Currency volatility argument. Mexico has a history of 
acute fluctuations in its currency. For instance, the Mexican 
economic crisis of December 1994 released the Peso from 
Central Bank intervention and enabled the currency to float. 
The economic crisis that followed in the 1994-95 period was 
the most severe in the modern history of Mexico and it 
showed that currency devaluations can be, and often are, 
associated with severe downturns in equity markets. Bailey, 
Chan and Chung (2002) point out that during the Peso crash 
the value of the currency declined from 3.4 pesos per dollar 
at the end of September 1994 to almost 7 pesos per dollar at 
the end of March 1995. Over the same six-month period, 
Teléfonos de México stock price dropped from $63 to $28 in 

a free-fall symptomatic of the experience of other Mexican 
publicly traded firms.  

By definition, in a free float exchange rate regime, the 
value of the currency is freely determined by the market and 
its fluctuations reflect actual and expected changes in 
demand and supply of assets and goods in the economy 
(Edwards 1999), as such, free float regimes introduce greater 
variability in the exchange rate (see Bartov and Bodnar 
1994b, and Bartov, Bodnar, and Kaul 1996) and this might 
improve the chance to observe an effect in equity value.   

(e) The weather vane argument. Another advantage of 
using firm-level data from Mexico is that, in practice, 
Mexico acts as a barometer of the performance of other 
developing economies. Mexican equities make up 
approximately half of the 25 largest cap components in the 
International Finance Corporation’s emerging market equity 
index, and there is some indication that fluctuations in the 
Mexican currency are reflected in other Latin American 
equity returns (Bailey, Chan, and Chung 2002). An analysis 
of the effects of currency exposure on firm value for a 
sample of Mexican firms could shed light on the effects that 
currency fluctuations could have on firms from other 
emerging economies with similar characteristics.   

6. Stock Market, Data and Sample 
6.1. Mexican Stock Exchange  

The Bolsa Mexicana de Valores (BMV) is the second 
largest stock exchange in Latin America by market 
capitalization, behind the São Paulo Stock Exchange (for a 
detailed chronology of the BMV’s history, see the BMV 
website). Although the laws that restrict insider trading in 
Mexico are similar to those in the United States, there is 
evidence of widespread insider trading in the BMV. 
Bhattacharya et al. (2000) find that the stock price of firms 
traded in the BMV does not react to firm-specific news 
announcements. In fact, not much happens to a firm’s stock 
price on the day of an event. The evidence of insider trading 
raises real issues about the Mexican securities market, 
however, for purposes of this paper, the impact of insider 
trading is likely to be small since the key variable of 
exchange rate exposure is defined as a function of an 
exogenous variable.  

6.2. Classes of Shares 

Like many developing equity markets, the Mexican 
market has various restrictions on equity ownership. The 
multiple classes of shares (or “share series” as per the BMV) 
are designed to limit the influence of foreign investors and 
enable individual domestic investors to maintain control on 
Mexican corporations. In addition to discriminating between 
foreign and domestic investors, share classes also distinguish 
between individual and institutional investors, as well as 
between general and financial issuers. Some share series that 
are relevant for this study are as follows:  

A Series: Ordinary series reserved only for Mexican 
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individual investors. These shares have full voting rights and 
must collectively represent the majority of voting shares 
(unrestricted). Class A shares cannot be held directly by 
foreigners; however, these shares may be acquired indirectly 
by foreign investors via American or Global Depository 
Receipts (ADRs or GDRs, for those few firms that issue 
stock in equities markets abroad—most frequently in the 
New York Stock Exchange for Mexican ADRs) or through 
CPO series—class A shares held in trust and denominated as 
“neutral fund” holdings by the BMV (see CPO series, 
below).  

B Series: Ordinary series open to all investors, foreign and 
domestic. Like A shares, these shares have full voting rights 
(unrestricted), but collectively may not exceed half of voting 
shares. Foreigners may hold Class B shares directly.  

CPO Series: Ordinary series open to all investors. CPOs, 
Certificados de participación ordinaria (ordinary 
participation certificates), are essentially class A shares 
without the voting rights (restricted). The Mexican equity 
market allows foreign investors to buy shares reserved for 
domestic investors indirectly via the state-owned 
development bank (Nacional Financiera S.A., or Nafinsa, by 
its Spanish abbreviation). The Nafin trust passes all 
shareholding benefits to the foreign investors except for the 
voting rights, which it holds in trust for the individual 
investor.  

L Series: Ordinary series open to all investors. Class L 
shares are similar to class A shares but like CPOs they are 
restricted in that they limit the voting rights of all investors, 
foreign and Mexican nationals. Telmex, América Movil (the 
largest wireless phone company in Latin America), Iusacel 
(the number two wireless phone carrier in Mexico), and 
Coca-cola Femsa (Coca-cola bottling company) issue class L 
shares.  

6.3. Data 

Stock return and market capitalization data for 
non-financial firms for the period between the first quarter in 
1994 to the third quarter in 2003 are from the Emerging 
Market Database (EMDB). Domestic and foreign sales, total 
sales, total assets, Peso and foreign-currency liabilities 
(current and long-term) are from the BMV. The Indice de 
Precios y Cotizaciones (IPC) market index, the Peso-USD 
bilateral exchange rate, the real exchange rate (RER), and the 
Special Drawing Rights (SDR) basket exchange rate are 
from the Mexican Central Bank. All exchange rates are 
value-weighted. The Mexican Central Bank defines all 
exchange rates as Pesos per U.S. Dollar (e.g. the current spot 
exchange rate is approximately 11 Pesos per U.S. Dollar). 

The sample firms are classified by sector and industry as 
per the criteria followed by Global Financial Data, Inc. 
These classifications are based on business lines, as defined 
by principal sources of revenue (where sales or revenue 
breakdowns are available) or by principal products or 
services provided. When possible, I cross-reference and 
verify these classifications with other sources, such as 

Datastream and Worldscope as well as the S&P Industry 
Indices.  

For the sample period, I use 1994 as the initial year 
because I wanted to exclude several events that could 
potentially introduce econometric challenges into the sample. 
The first event I exclude is the period shortly before and 
during the wave of financial liberalization that roughly 
spanned the period between 1990-1991, because this process 
was associated with significant changes to corporate debt 
structure (debt composition is a fundamental explanatory 
variable for exchange rate exposure in this study). Second, 
Mexico was under a dual foreign exchange rate regime from 
September 1982 to the Peso crash of December 1994. During 
this currency regime, there were two contemporaneous 
foreign exchange rates:  The official rate (applied to exports, 
most imports and debt service) and a free rate (for imports, 
tourist receipts generated by foreigners in Mexico and by 
Mexican nationals traveling abroad). 

Finally, I exclude the currency reform period from 
January 1st to December 31st, 1993. As a result of the highly 
inflationary pressures of the 1970’s and 1980’s, the Mexican 
Peso had a lot of zeros. In an effort to simplify foreign 
exchange, the government introduced the “new Peso”, worth 
1,000 of the “old Peso”. For the full twelve months of that 
year, both currencies circulated in tandem until the “old Peso” 
was removed from circulation at the end of December and 
was completely replaced by the “new Peso” which, on 
January 1st 1994 became, the regular Mexican Peso. Thus, to 
circumvent econometric issues associated with multiple 
exchange rates and currencies, without excluding the Peso 
Crash of 1994, I designate 1994 as the initial year in the 
sample.  

6.4. Sample Selection  

For this study it was important to reconcile the firm level 
stock return information from the EMDB with the firm level 
accounting information obtained from the Mexican Stock 
Exchange (BMV). During the sample period, there are 97 
equities for which I have both accounting information from 
the BMV and stock return data from the EMDB. In the case 
of firms that issue more than one class of share, I selected the 
most representative and least restrictive of these shares by 
selecting the share class that had all or most of the following 
characteristics: (a) Ordinary voting rights; (b) The most 
widely traded type of share and/or that is traded through most 
of the sample period; and (c) The type of share that is 
available for foreign investment. These characteristics are 
sometimes complementary, with some firms having a share 
of stock that fulfills all three desirable characteristics. 
However, in some cases, the most widely traded type of 
share is not available to foreigners. In those cases, I chose the 
most widely traded type of share with ordinary voting rights, 
even if it was not available to foreign investors.  

The class of share criteria eliminated 18 equities. 
Curiously, in analyzing the data, four firms (Controladora 
Comercial Mexicana, Grupo Elektra, Empaques Ponderosa, 
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and Grupo Carso) switched from one type of share to another 
for their most representative class of share. These switches 
exhibited clean breaks from one class of stock to another 
(with minimal differences in the type of stock), with no 
overlap between the trading of one class of stock and another, 
and with one week or less (usually from one day to the next) 
gap between the end of the trade of one and the beginning of 
the other.  The stock price level for each firm may change 
from one share class to another, but I adjust for this by using 
percentage changes in stock prices. For each the four firms 
that switched share classes, I merged the time series of 
returns, reducing by four the number of equities in the 
sample. Finally, an additional four equities were eliminated 
from the sample because they had fewer than six months of 
data, for a final count of 71 equities in the sample period.  

6.5. Summary Statistics  

Appendix A provides a breakdown by industrial code, 
sector and industry of all the firms in the sample, summarizes 
market capitalization (defined as stock price times the 
number of shares outstanding) by sector and includes ticker 
symbols and the complete legal corporate name of each firm 
as reported by the BMV. 

The sector and industry categories used in the appendix 
and in the empirical results tables mirror the official 
classifications of the BMV and follow the criteria set by 
Global Financial Data, Inc. These classifications are based 
on business lines, as defined by principal sources of revenue 
(where sales or revenue breakdowns are available) or by 
principal products or services provided. When the data is 
available, I cross-reference and verify these sector and 
industry classifications with other sources, such as 
Datastream and Worldscope as well as the S&P Industry 
Indices. Unless otherwise specified, company information 
regarding principal business activities, geographical areas of 
operation, and general background information, comes from 
the corporate firm profiles reported by the BMV.  

Appendix A shows there are wide discrepancies in the 
level of market capitalization by sector. The two smallest 
sectors, Energy and Healthcare, include each a single firm 
and together account for little over 1 percent of total market 
value in the sample. The Materials sector includes fourteen 
firms and as such accounts for nearly 20 percent of the 
sample firms. This sector includes some of the largest and 
well-known Mexican firms such as cement-products 
manufacturer Cemex and glass-products manufacturer Vitro.  
However, this sector accounts for less than 14 percent of 
market value of the sample firms. 

The Industrial sectors are divided into Capital Goods and 
Transportation sectors and together they represent more than 
20% of the sample firms, but account for less than 10% of 
total sample market value. This share is surprisingly small 
given that the Capital Goods sector includes Internacional de 
Cerámica, one of the largest tile manufacturers in Mexico 
and the southern United States. The Capital Goods sector 
also comprises large industrial conglomerates such as Grupo 
Condumex, a large construction company (dedicated among 

other things to the construction of oil platforms) and Grupo 
Carso, a holding company for firms “dedicated to diverse 
areas of economic activity” (as per the BMV firm profile). 
The Grupo Carso holding company was built by Mexican 
billionaire Carlos Slim and it now controls, among numerous 
other groups and firms, Grupo Condumex and Grupo 
Sanborns (discussed in the Retail and Commercial Services 
sector, below). The Transportation sector includes the two 
major Mexican airlines, Aeroméxico and Mexicana, both of 
which were nationalized by the Mexican government 
following the Peso Crash of December 1994. At the end of 
2005 (this is after the sample period included in this paper), 
Mexicana was sold to Grupo Posadas (discussed in the Retail 
and Commercial Services sector, below).  

The Consumer Discretionary sectors are divided into 
Retail and Commercial Services and Communication and 
Transportation Services. Together these sectors comprise 
nearly 23 percent of the sample firms but account for less 
than 14 percent of the market capitalization of the sample. 
The Retail and Commercial Services sector includes the 
large hotel chain Grupo Posadas, the restaurant and gift store 
chain Grupo Sanborns, and Grupo Elektra, which is 
controlled by Grupo Salinas. Grupo Elektra has carved a 
niche providing retailing and financial services for the mass 
market in Latin America; it captures an important share of 
the remittances from Latin American immigrants in the 
United States. Note, that all financial product firms are 
excluded from this sample. However, Grupo Elektra is a 
special case in that the micro-financing services it provides is 
within the context of a well-established retail chain. The 
Communication and Transportation Services sector includes 
the rival television channels, market leader Televisa—owned 
by the Azcárraga family and with substantial shares by 
Carlos Slim and his heirs (U.S. SEC 2005)—and TV 
Azteca—owned by Grupo Salinas and Grupo Elektra.  

The Consumer Staples sector is the largest and most 
diverse in the sample, with market share and capitalization at 
27 percent each; this sector includes drugstores, 
supermarkets, beer and soft drink producers and bottling 
companies, producers of packaged foods and agricultural 
products. Many of these firms are market leaders in Mexico, 
Latin America, and in some cases, the world.  Some notable 
firms in this sector are: the pharmacy chain Farmacias 
Benavides, the large hyper-market chains Grupo Gigante and 
Organización Soriana, the beer and soft-drink bottling firm 
Fomento Económico Mexicano, FEMSA, which includes 
Coca-cola FEMSA, the largest Coca-cola bottling company 
in Latin America. This sector also includes FEMSA’s key 
competitor Grupo Modelo, the market leader in the 
production and export of beer, firms Gruma and Maseca, the 
largest producers of corn flour and tortillas in the world, and 
Kimberly Clark de México, the Mexican subsidiary of the 
U.S.-based consumer-products company.  

Finally, the Telecommunication Services sector 
encompasses the lion’s share of the market value of the 
sample. Although this is one of the smallest sectors in the 
sample by number of firms (five of a sample total of 71), it 
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accounts for more than one third of the market capitalization 
of the sample firms. This sector includes 
telecommunications giant and landline monopoly TelMex, 
Latin American leader in cellular service provider América 
Móvil, and the parent company of both, Carso Global 
Telecom, all of which are under the control of Carlos Slim 
and his heirs. This sector also includes the cellular service 
provider Grupo Iusacell, owned by the Salinas family of 
Grupo Elektra and TV Azteca. A notable absence in this 
sector is TelCel, the dominant cellular service provider in 
Mexico and part of the Carso Global Telecom parent 
company. TelCel is not publicly traded and as such is not part 
of this sample.   

Table 1 provides a summary of key statistics of the 71 
equities in the sample. For each firm, the table reports the 
foreign sales ratio (total foreign sales divided by total sales), 
foreign liabilities ratio (foreign currency liabilities divided 
by total liabilities), and market capitalization (stock price 
times the number of shares outstanding, expressed as 
millions of US$). Firms with 25 percent or more foreign 
sales as a percent of total sales are denoted by the symbol . 
Firms that are entirely domestic in their operations (foreign 
sales as a percent of total sales equal zero) are indicated by 
the symbol . Nearly one third, 23, of the 71 firms in the 
sample have foreign sales of 25 percent or more of total sales. 
There is only one firm, U.S. Commercial Corp., for which 
one hundred percent of its sales are foreign sales. This firm 
held a controlling share of U.S. computer retailer CompUSA, 
which was sold to shareholders of Grupo Carso in July 2002 
(as per the company profile reported by the BMV). U.S. 
Commercial Corp. also unusual in that it posts the highest 
level of foreign liabilities ratio, at 96 percent, among the 
firms in the sample. This firm is no longer publicly traded in 
the Mexican equities market.  

The statistics summarize in Table 1 suggest that firms with 
higher level of foreign sales appear to take on a greater level 
foreign debt. Of the twelve firms that only have sales in the 
domestic market, all but two have foreign liabilities of 50 
percent of less—most have 25 percent or less. It is revealing 
that all of the 71 firms in the sample, including the 12 that are 
purely domestic, have some level of foreign debt. Recall 
from the discussion in section 5, the mismatch problem 
argument section, that the second half of the decade of the 
1990’s following the Peso Crisis was characterized by a 
severe contraction of the Mexican banking system. This may 
explain why domestic firms may choose to hold foreign 
currency denominated debt, with all the risks that it implies. 

Two domestic firms stand out in that despite having no 
international sales they have two-thirds or more of their total 
liabilities denominated in foreign currency. One of these 
firms is the large bottling company Coca-cola FEMSA 
which has a significant presence throughout Latin America 
(72 percent foreign debt) and the other is TV Azteca, the 
underdog in the Mexican television industry which has 
historically been dominated by a single monopolistic 
company and is thus may feel pressured to invest heavily to 
compete (65 percent foreign liabilities).  

Of the 23 firms with significant foreign sales, all but one 
have at least 50 percent of total liabilities denominated in 
foreign currencies—more than half of these firms have 70 
percent or more in foreign debt. América Móvil is the 
exception among firms with significant foreign sales; its 
foreign liabilities account for slightly less than half of its 
total debt at 48 percent. América Móvil is a sister company 
of TelMex and both firms are part of the parent company 
Carso Global Telecom of Carlos Slim. Presumably, even 
within a severe economic contraction, a firm like América 
Móvil may have more alternative sources of funds in the 
domestic financial market than its competition. 

Table 1 shows that the landline telephone monopoly 
TelMex is the firm with the highest level of market 
capitalization in the sample; it alone accounts for nearly 18 
percent of total market value of equity of the sample. Adding 
the market value of equity of the companies in the firm 
sample that are under the direct control of Carlos Slim, his 
heirs, and their holding companies, we find that it amounts to 
38 percent (US $301 billion) of the market capitalization of 
the sample.  

This highlights another characteristic the Mexican equities 
market: the high concentration of ownership. The case of 
Mexican billionaire Carlos Slim and his widespread control 
of most sectors of the Mexican economy is on many levels an 
unusual and extreme example. That said, high concentration 
of ownership and corporate wealth per se is common in 
economies around the world. For perspective, La Porta, 
Lopez de Silanes, and Shleifer (1999) analyze the ownership 
structure of large corporations in 27 wealthy economies 
(their sample includes Mexico) and find that relatively few 
are widely held—most firms are typically controlled by 
families or the State. 

The overview of the summary statistics of the firms in the 
sample show that there are wide variations in firm size (as 
per market value of equity), level of foreign sales, and the 
degree of foreign debt. Drastic differences in level of market 
capitalization among firms and industrial sectors are 
common in corporate finance and asset pricing studies. One 
plausible interpretation is that firm size might be an 
important factor driving results in the empirical tests. The 
empirical tests that follow might elucidate whether size or 
the apparent relationship between level of foreign sales and 
foreign debt are significant determinants of exposure.   

7. Empirical Results 
7.1. First-stage Regressions: Measuring Exposure 

Recall from section 4 that exposure is estimated as the 
value of the δi coefficient resulting from regressing 
firm-level returns on the market index and the currency 
exchange rate. Note that the Mexican Central Bank defines 
all exchange rates (spot, real, special drawing rights) as 
Pesos per the foreign currency or basket of currencies in 
question. To illustrate this reporting convention, assume the 
current exchange rate is 10 Pesos per U.S. Dollar and the 
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Mexican currency depreciates by 50 percent; the exchange 
rate then will increase from 10 to 15 Pesos per U.S. Dollar.  
So, a depreciation in the currency is registered as an increase 
in the exchange rate.  

Table 2 shows the firm-level sensitivity of exposure to the 
bilateral spot Peso-USD exchange rate. The results show that 
more than one third (25 out of 71) of firms in the sample are 
significant at conventional levels. Further, the results show 
that nearly half (11 out of 25) of the firms with significant 
exposures have large value coefficients ranging from 1.02 to 
5.11. For perspective, an exposure coefficient of 1.0 would 
result in a 1 percent increase in the firm’s stock return for a 1 
percent change in the exchange rate. In Table 2, all of the 
significant coefficients have negative signs, indicating that 
these firms experience significant equity returns decreases 
with a depreciation in the domestic currency.  

Table 3 reports the sensitivity of exposure to three 
different exchange rates at the industrial sector level. The 71 
firms in the sample are classified into nine industrial sectors 
(for a detailed list of the sectors and the firm distribution 
among them, please refer to Appendix A), as per the criteria 
followed by Global Financial Data, Inc. The sectors are 
based on business lines, as defined by principal sources of 
revenue (where sales or revenue breakdowns are available) 
or by principal products or services provided. Table 3 (a) 
calculates exposure using the bilateral Peso-USD exchange 
rate previously used in the firm-level regressions of Table 2, 
above. Similar to the firm-level version of results, Table 3 (a) 
shows that nearly half (4 out of 9) of the industrial sectors in 
the sample are significant at conventional levels. Specifically, 
the Materials, Capital Goods, Retail and Commercial 
Services, and the Consumer Staples (Drugs, Foods, and 
Household products) sectors post significant exposure 
coefficients at the 1 percent level. As in the firm-level 
regressions, all the coefficients have negative signs. This 
indicates that as with the individual firms (in Table 2), 
industry level stock returns are negatively impacted by a 
Peso devaluation.  

In Table 3 (b), I substitute the Real Exchange Rate (RER) 
index for the bilateral spot Peso-USD exchange rate.  The 
RER is an index of the Mexican Peso with respect to the 
weighted average of country-level data for a basket of 111 
countries. When using the RER index, there is a slight 
increase in the significant sensitivity exposures. Two thirds 
(6 out of 9) of the industrial sectors are significant at 
conventional levels: The same four industry sectors that 
posted significant coefficients at the 1 percent in Table 3 (a), 
are significant again; in addition, the Transportation and the 
Health Care sectors which have significant coefficients at the 
5 percent level. In this case, all but the Health Care industrial 
sector have negative signs.  

Table 3 (c), reports the results of the first-stage level 
regression with respect to another basket of currency index. 
This time, I use the value-weighted SDR (Special Drawing 
Right) rate reported by the Mexican Central Bank. The SDR 
rate is an index of the Mexican Peso with respect to a basket 
of four major currencies: Euro, Japanese Yen, Pound 

Sterling, and U.S. Dollar, computed daily by the IMF. The 
results of the first-stage regression with respect with the SDR 
index are very similar to the previous sector-level results 
reported in Tables 3 (a) and (b). Table 3 (c) shows that all of 
the sectors with significant exposure coefficients in Table 3 
(b), (using the RER index), except for Health Care, are 
significant. Again, all the coefficients post negative signs. 
This indicates that Mexican currency depreciations are 
significantly correlated with losses in the market value of 
equity of an important fraction of firms in most industrial 
sectors.  

The first-stage level regressions suggest that both at the 
firm- and the industry-level, currency depreciations are 
overwhelmingly associated with significant decreases in 
equity market value. At this point, this runs counter to the 
conventional wisdom that depreciations benefit exporting 
firms (of the 71 firms in the sample, only 12 are domestic 
firms; 24 firms have 25 percent or more in foreign sales). The 
results suggest that if many of these firms hold foreign debt, 
a currency depreciation will make it difficult for them to 
service such debt. The second-stage level regressions might 
shed more light into the factors that might be driving these 
results.  

7.2. Second-stage Regressions: Determinants of 
Exposure 

The first-stage regressions have established that there is 
significant exchange rate exposure risk across a large 
cross-section of publicly traded Mexican firms. The next 
step is to explain such exposure. To do so, I regress the δi 
coefficient on the several variables for firm characteristics in 
regression (2) in section 4, above. 

7.2.1. Size and Industrial Sector 

Firms’ characteristics such as size and industry affiliation 
have been found to be important determinants of exposure 
(Dominguez and Tesar 2006, Williamson 2001, 
respectively). Table 4 shows the results of regressing the 
dependent variable, the δi coefficient, on independent 
dummy variables for firm size. Recall that the δi coefficient 
measures the relative change in firm- or sector-level 
exposure that occurs as a result of changes in the exchange 
rate after conditioning on the market return. To test for size, 
the sample was divided into tertiles based on market 
capitalization (please refer to Table 1 Summary Statistics per 
firm and Appendix A for a summary of market capitalization 
means by industrial sector). Small-size firms have a market 
capitalization of less than $2.30 billion; mid-sized firms have 
a level of market capitalization between $2.52 and $7.34 
billion; and large-size firms have a market capitalization 
between $7.79 and $136.50 billion, with TelMex being the 
largest firm in the sample by this measure. Dummy variables 
for mid- and large-size firms were included in the regression; 
they will be compared to the small-size firm category. 

The results in Table 4 show that, compared to our 
small-size firm benchmark, mid-size firms are significantly 
(1 percent level) more exposed to fluctuations in the 
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exchange rate in the Materials, Capital Goods, Retail and 
Commercial Services, and Communication and 
Transportation sectors. All the coefficients post negative 
signs for the mid-size firms. Similarly, large-firms, 
compared to the small-size firms, are significantly more 
exposed in the Materials, Capital Goods, Retail and 
Commercial Services, and the Consumer Staples (Drugs, 
Foods, etc.) sectors. Among the group of large-firms, 
however, only the Capital Goods, Retail and Commercial 
Services post negative coefficient signs. The coefficients for 
the Materials and the Consumer Staples sectors post positive 
signs. The absolute values of these two coefficients are small 
(0.17 and 0.19, respectively), but the direction of the signs 
implies that firms in these industry sectors, on average, 
experience gains in their stock prices when the currency 
depreciates.   

The Materials and Consumer Staples sectors are the two 
largest sectors by number firms—they encompass close to 
half of the sample (33 out of 71 firms)—so it is not surprising 
that they would bear significant exchange rate exposure risk. 
What is puzzling, however, is that whereas most of the firms 
in the Materials sector (8 out of 14) tend to have substantial 
foreign sales (at least 25% of total sales), the Consumer 
Staples sector includes five of the twelve purely domestic 
firms in the sample (see Table 1). Further second-stage level 
regressions (using variables such as foreign sales as well as 
foreign-currency denominated liabilities) might shed light on 
the drivers of the signs of these coefficients. 

7.2.2. International Sales and Foreign Currency Liabilities 

To understand the perplexing results of the previous 
section, I conduct cross-sectional regression analysis that 
might help explain the relationship between exchange rate 
exposure and a series of determinants identified in the 
literature. In each regression in Table 5, the dependent 
variable is the δi coefficient estimated from regression (2) in 
section 4, above. 

A potential issue with the dependent variable, the δi 
coefficient, is that it is an estimated dependent variable and, 
by definition, it is generated with error. In the first stage I 
used observed data—the stock return on individual firms 
regressed on the return on the market portfolio, and the 
change in the domestic currency exchange rate—to generate 
the delta coefficient that would serve as the dependent 
variable in the regressions of the second stage of my analysis. 
In this case, the estimated coefficient tends to be 
underestimated. If we could obtain the true δi coefficient, it 
would be larger and, presumably, more likely to be 
significant than the estimated version (Dranove 2008). To 
correct for potential errors generated when the dependent 
variable is estimated (Lewis and Linzer 2005), I estimate the 
second-stage regressions with White’s heteroscedastic 
consistent standard errors, clustering by firm.  

The independent variables entered sequentially in each 
regression are defined as follows. International sales are total 
foreign sales as a percent of total sales. Liabilities 
denominated in foreign currency are defined as the ratio of 

foreign currency liabilities to total liabilities. Recall that in 
Table 4, size is a dummy variable for which the sample was 
divided into tertiles based on market capitalization. In the 
second-stage regressions, size is still based on market 
capitalization, but I have transformed it into a continuous 
variable and defined it as the natural logarithm of the market 
value of equity. The industrial sectors are the nine introduced 
in the first-stage regressions, above (refer to Appendix A). 
Recall that the sector classification is based on the firm’s line 
of business, as defined by principal sources of revenue or by 
principal products or services provided.  

Table 5 (a) reports cross-sectional regressions estimated 
over the full sample period, 1994 to 2003. Each of the 
independent variables is averaged over the period. The unit 
of measurement is the firm (i.e. one observation per each of 
the 71 firms in the sample). In the first four regressions, the δi 
coefficient is regressed on each of the four independent 
variables. In the fifth regression, the δi coefficient is 
regressed on international sales and liabilities denominated 
in foreign currency. The results show that none of the 
predictor variables is significantly correlated with the 
response variable, δi, the exposure coefficient. Three of the 
four constants are significant at least at the 5% level, but the 
R2’s are very small (the largest is under 0.07). It is possible 
that these results are the consequence of estimating these 
regressions over the full sample period, which required 
calculating the δi coefficient over the nearly ten years of the 
sample period, assuming the firm exposure had remained 
constant during that time.  

To test for the possibility of time-variance, I split the 
sample period into two five-year periods. The results are 
reported in Table 5 (b) and (c). Table 5 (b) summarizes the 
cross-sectional regressions for the period 1994-1998. Given 
the unbalanced nature of our panel data, the number of 
observations drops by 5 to 6 firms during this first sub-period. 
The results are very similar to those of Table 5 (a): 
insignificant predictor variables, small coefficients and R2’s, 
suggesting that the right-hand side variables do not explain 
very much of the exposure coefficient on the left-hand side. 
Table 5 (c) reports the regressions for the 1999-2003 period. 
Once again, the results are uneventful. A possible 
explanation for these results might be the cross-sectional 
aspect of these regressions. It is plausible that by inputting 
averages by firm into the regressions, I may not be taking 
into account the valuable time series dimension.  

7.2.3. Cross-sectional Time Series Regressions 

Table 6 (a) summarizes the cross-sectional time series 
regressions for the full sample period.  The unit of 
measurement is a firm month. A firm’s level of International 
sales is negatively and statistically correlated with firm 
exposure. The R2’s are small and the level of statistical 
significance of the sales predictor is low, this result provides 
some support for the international sales hypothesis in that the 
larger the level of international activities, the greater the 
exchange rate exposure of the firm. However, when the δi 
coefficient is regressed on international sales and liabilities 
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in foreign currency, the results disappear. 
In Table 6 (b) and (c), I re-estimate the regressions by 

dividing the sample period into two five-year sub periods. 
The results Table 6 (b), for the 1994-1998 period, post no 
significant variables, except for the constant terms, all of 
which are significant. The results in Table 6 (c), for the 
1999-2003 period, show that only international sales is 
statistically significant. The coefficient for international 
sales in Table 6 (c) is nearly double the size the coefficient of 
the same variable for the full period in Table 6 (a). However, 
the t-statistics for the international sales variable in Table 6 
(a) and (c), are roughly the same size. This suggests that, 
although firms with high levels of international sales 
exhibited exchange rate exposure during the second half of 
the sample period, the estimated standard error is quite high.  

Perhaps the most striking element of Tables 5 and 6 is that, 
except for Table 6 (c), the constants have been consistently 
statistically significant. The constant term represents the 
mean of the dependent variable assuming the independent 
variables equal zero. A way to think about this would be as 
the exposure that firms would be subject to ceteris paribus (in 
the absence of foreign sales and foreign currency liabilities, 
and without regard to size or industrial sector affiliation). 
Thus, the intercept here does not appear to provide a useful 
economic interpretation. However, the significance of many 
of the intercepts as well as the very low explanatory power of 
each regression suggest that the predictor variables on the 
right-hand side of the equation do not explain much of the 
exposure coefficient on the left-hand side.  

7.2.4. Cross-sectional Time Series Regressions with Fixed 
Effects 

There are a couple of plausible explanations for the results 
obtained up to this point. The first is that the data that I have 
used in the second-stage regressions have correlated error 
terms: It is unbalanced panel data in which I have 
observations for 71 individual firms for up to ten years each. 
The error terms are not independent because the error terms 
for every firm year are correlated with the error terms for 
every other firm year for that individual firm. Thus, I do not 
have 462 fully independent observations. However, I have 
taken this into account in the second-stage regressions, 
which I have estimated with White-adjusted heteroscedastic 
consistent standard errors. This adjustment is designed to 
account for estimation errors in the estimated dependent 
variable as well as possible correlation within firms. A 
second plausible explanation is that there is, perhaps, some 
unobserved factor that explains the variation in exposure for 
each firm. If this is the case, when I control for both observed 
characteristics and firm effects, the significant results in 
Table 6 ought to become insignificant, implying that the 
determinants of exposure are unique to each firm. 

Table 7 (a) reports cross-sectional time series regressions 
estimated with firm fixed effects. The robust standard errors 
for all regressions are clustered by industrial sector. Contrary 
to the unobserved factor hypothesis, the significant results 

become more robust. Exposure sensitivity decreases as 
international sales increase; this relationship is statistically 
significant at the 1 percent level. This result provides some 
support for the hedging hypothesis. It is possible that firms 
that rely heavily on international sales are less sensitive to 
exchange rate movements than firms that rely primarily on 
domestic sales because they are hedged more and better than 
other firms. 

The results on Table 7 (a) show that if firms are hedging 
more successfully, it is not because they are holding large 
liabilities in U.S. dollars—this latter variable is insignificant 
by itself or in combination with international sales—, at least 
not in the aggregated sample period. A plausible explanation 
is that firms that rely heavily on international sales 
successfully hedge their exchange rate exposure by engaging 
in hedging that includes off-balance sheet hedging 
instruments, such as derivatives. There is support for the 
argument that larger firms and firms with significant 
international activities are more likely to hedge exchange 
rate risks (Nance et al. 1993) and use financial hedges, like 
derivatives (Allayannis and Ofek 2001).  

Table 7 (b) and (c) reports regressions with firm fixed 
effects, split into two sub-periods; the results corroborate the 
findings in Table 7 (a). Firms that rely heavily on 
international sales are again significantly less sensitive to 
exchange rate movements than firms that rely primarily on 
domestic sales. There is some evidence of a time-varying 
effect: Liabilities in foreign currency are not significant in 
the first sub period (Table 7 (b), from 1994-1998), but 
become significant at the 5 percent level in the second sub 
period (Table 7 (c), from 1999-2003), and decrease the 
significance of international sales in the combined regression 
(Table 7 (c), regression 4). The F statistic for the latter 
regression tests that the coefficients on the regressors 
(international sales and foreign currency liabilities) are 
jointly zero. The results show the null is rejected at the 1 
percent level. The model is significant. Dominguez and 
Tesar (2006) suggest that a possible explanation for 
time-variation in exposure might be that firms that find 
themselves exposed in one period react by changing 
operational or financial hedging policies in the next. This is 
the first time that there is empirical support for the argument 
that firms with large amounts of international sales are 
hedged because they have liabilities in a foreign currency. 

8. Conclusions 
In this paper, I investigate the extent to which firms are 

exposed to exchange rate fluctuations, whether firm-level 
differences in exposure to currency fluctuations have 
measurable effects on firm value, and, most importantly, 
what are some of the factors that could account for such 
exposure. I obtain currency exposures and derive its 
determinants in a two-stage model previously established in 
the literature. The results of the first-stage regressions show 
that firms are significantly exposed to fluctuations in the 
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exchange rate and this exposure varies by firm size (medium 
sized and bigger firms are more exposed) and by industrial 
sector. This provides some initial support for the firm’s 
characteristics hypothesis. 

In the second stage, I identify the source of this exposure 
as the level of international sales and foreign currency 
liabilities. After controlling for firm fixed effects, I find that 
firms that rely heavily on international sales are significantly 
less sensitive to exchange rate movements than firms that 
rely primarily on domestic sales. When I split the data into 
two sub periods, I find evidence of a slight time-variation in 
firms’ exposure sensitivity to international sales and 
financial hedging. The results provide support for the three 
hypotheses proposed: the firm characteristics hypothesis 
(larger firms are more exposed), the international sales 
hypothesis (firms with high levels of international sales are 
significantly less exposed), and the foreign currency debt 
hypothesis (foreign debt is a successful hedging 
mechanism). 

These results suggests that the mechanisms through which 
exchange rate exposure affect firm value are complex, and 
points to potential future areas of research. Clearly, issues 
with data availability are a significant constraint for 
international financial research. In this particular case, the 
tests in this study would have been more powerful if 
information about the currency denomination of sources of 
revenue were available in addition to the currency 
denomination of liabilities. In addition, the discussion in the 
summary statistics about high concentration of ownership in 
the Mexican equities market suggests that the inclusion of 
information regarding the ownership structure of firms might 
help clarify whether highly concentrated ownership may be 
one of the firm-level characteristics controlled by fixed 
effects. However, ownership structure information is 
notoriously difficult to obtain for publicly traded Mexican 
firms. In all, this paper has advanced the literature, however 
modestly, in helping understand the mechanisms through 
which exchange rate exposure impacts the value of the firm. 

Table 1.  Summary Statistics 

Sector/Firm Name (Means) Foreign (F) 
Sales Ratio 

F Sales 
≥ 25% 

F Sales 
= 0 

Foreign 
Liab. Ratio 

Mkt. Cap. 
(US$ mill.) 

Energy (0.652)    (0.724)  (6,311.53)  
Tubos de Acero de México 0.652    0.724  6,311.53  
Materials Sector (0.301)    (0.686)  (7,790.69)  
Celanese Mexicana, SA 0.151    0.711  5,382.24  
Cydsa, S.A. de CV 0.023    0.608  12,294.30  
Holcim Apasco, SA de CV 0.377    0.505  6,507.72  
Cemex, SA de CV 0.576    0.858  35,281.83  
Grupo Cementos de Chihuahua, SA de CV 0.281    0.803  1,532.40  
Tolmex 0.118    0.739  2,030.26  
Vitro SA 0.384    0.532  1,285.32  
Empaques Ponderosa, SA 0.650    0.658  15,908.44  
Grupo México, SA de CV 0.171    0.729  5,194.06  
Industrias Peñoles, SA 0.520    0.718  3,509.93  
Altos Hornos de México, SA de CV 0.483    0.671  9,173.78  
HYLSAMEX, SA de CV 0.162    0.819  440.13  
Imsa-UBC 0.078    0.636  5,219.89  
Grupo Simec, SA de CV 0.242    0.618  5,309.29  
Industrials, Capital Goods (0.314)    (0.625)  (6,382.70)  
Internacional de Cerámica, SA de CV 0.286    0.781  15,762.29  
Bufete Industrial SA de CV 0.249    0.603  693.41  
Grupo Mexicano de Desarrollo SA de CV 0.518    0.902  243.50  
Empresas ICA Soc. Controladora, SA de CV 0.207    0.730  1,402.09  
Grupo Tribasa, SA de CV 0.380    0.710  3,676.99  
Alfa, SA de CV 0.706    0.848  1,332.22  
Grupo Condumex SA de CV 0.159    0.384  32,880.77  
Desc. Sociedad de Fomento Industrial 0.455    0.666  4,936.00  
Grupo Carso, SA de CV 0.000    0.381  422.30  
Grupo Industrial Saltillo 0.276    0.543  6,017.49  
Consorcio Grupo Dina, SA de CV 0.214    0.330  2,842.63  
Industrials, Transportation (0.219)    (0.580)  (1,739.26)  
Aerovías de México, SA de CV 0.277    0.668  292.29  
Corp. Mexicana de Aviación SA de CV 0.455    0.728  142.04 L 
Grupo TMM SA de CV 0.000    0.023  3,478.06  
Grupo Aeroportuario del Sureste, SA (ASUR) 0.144    0.899  3,044.66  
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Cons. Discret.—Retail, Comm. Serv’s (0.229)    (0.458)  (4,318.01)  
San Luis Corporación SA de CV 0.000    0.482  4,380.50  
Consorcio ARA SA 0.000    0.018 L 5,922.53  
Corporación Geo SA de CV 0.041    0.308  3,699.04  
Grupo Synkro 0.011    0.141  2,773.69  
Grupo Situr, SA de CV 0.123    0.271  12,865.63  
Grupo Posadas, SA de CV 0.000    0.321  12,156.35  
Controladora Comercial Mexicana, SA de CV 0.137    0.671  1,868.77  
Grupo Sanborns SA 0.794    0.909  1,078.53  
El Puerto de Liverpool SA de CV 0.000    0.222  1,810.88  
Sears Roebuck de México, SA de CV 0.045    0.639  874.94  
Grupo Elektra, SA de CV 0.593    0.552  144.75  
U.S. Commercial Corp SA de CV 1.000 H   0.961 H 4,240.58  
Cons. Discret.—Communic. & Transp. (0.108)    (0.475)  (12,564.68)  
Grupo Televisa SA de CV 0.201    0.231  5,821.39  
TV Azteca SA 0.000    0.651  438.90  
Corp. Interamericana de Entretenimiento SA 0.191    0.469  34,647.39  
Grupo Video Visa, SA de CV 0.039    0.547  9,351.02  
Grupo Televisa SA de CV 0.201    0.231  5,821.39  
Consumer Staples (0.130)    (0.355)  (11,017.56)  
Far-Ben, SA de CV 0.011    0.173  15,056.45  
Wal-Mart de México, SA de CV 0.052    0.134  3,986.43  
Controladora Comercial Mexicana, SA de CV 0.000    0.128  1,404.20  
Grupo Gigante, SA de CV 0.198    0.553  18,781.64  
Organización Soriana SA 0.000    0.088  56,344.75  
Grupo Modelo SA de CV 0.000    0.274  2,607.09  
Arca 0.003    0.046  7,848.76  
Embotelladora Argos SA 0.129    0.623  19,394.37  
Grupo Continental SA de CV 0.234    0.607  3,765.91  
Fomento Económico Mexicano 0.242    0.045  13,381.85  
Coca Cola FEMSA, SA de CV 0.000    0.720  4,209.92  
Pepsi-Gemex, SA de CV 0.010    0.091  5,698.46  
Grupo Industrial Maseca, SA de CV 0.661    0.881  4,504.95  
Savia, SA de CV 0.059    0.358  1,079.76  
Grupo Bimbo SA de CV 0.181    0.406  691.44  
Gruma, S.A. de CV 0.061    0.523  17,365.15  
Grupo Herdez, SA de CV 0.002    0.231  2,230.59  
Jugos Del Valle 0.628    0.815  13,984.45  
Kimberly Clark de Mexico, SA de CV 0.000    0.051  16,997.51  
Health Care (0.001)    (0.066)  (2,709.32)  
Grupo Casa Saba SA de CV 0.001    0.066  2,709.32  
Telecommunication Services (0.080)    (0.639)  (53,949.70)  
Carso Global Telecom, SA de CV 0.023    0.471  48,917.88  
Teléfonos de México 0.071    0.481  136,947.80 H 
Grupo Iusacell, SA 0.021    0.922  1,644.89  
Grupo Iusacell, SA 0.008    0.840  1,528.41  
América Móvil, SA de CV 0.280    0.479  80,709.52  
         
Mean 0.215    0.520  10,935.41  
Median 0.151    0.553  4,240.58  
N 71  23 12 71  71  

This table summarizes key statistics of the 71 equities in the sample. For each firm, foreign sales ratio is total foreign sales divided by total sales. Foreign liabilities ratio 
is the ratio of foreign currency liabilities to total liabilities. Market capitalization (expressed as millions of US$) is the market value of equity defined as stock price 
times the number of shares outstanding. The letter H signals the highest value for each variable; similarly, the letter L indicates the lowest value for each variable, 
except for foreign sales ratio. The symbol  represents individual firms with 25% or more foreign sales as a percent of total sales. The symbol  indicates sample 
firms that are entirely domestic as defined by foreign sales as a percent of total sales equal to zero.  
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Table 2.  Firm Level Exposure 

SPID Firm obs δi coef. t-stat Adj. R2 
105.1 Aeromexico-CPO 30 -0.746 -1.46 0.0462 
107.1 AHMSA-* 45 -3.073*** -2.85 0.1339 
110.1 Alfa-A 120 -0.597* -1.84 0.0138 
140.1 Holcim Apasco-* 120 -0.845*** -4.76 0.1543 
142.1 Arca-* 13 -0.804 -0.60 -0.1356 
143.1 Argos-B 94 -0.772*** -4.24 0.1471 
147.1 Sab-* 107 0.468 0.98 -0.0087 
196.1 Bevides-B 81 -0.923*** -3.40 0.1356 
200.2 Bimbo-A 120 -0.143 -0.52 -0.0135 
208.1 Bufete-CPO 69 -0.195 -0.49 -0.0192 
215.1 Carso Global Telecom-A-1 89 -1.097 -1.37 0.0348 
240.1 Celanese-B1 59 0.183 0.31 -0.0336 
250.3 Cemex-CPO 120 -1.044*** -3.95 0.1082 
254.1 Ceramic-ULD 82 -0.560** -2.26 0.0427 
262.1 CIE-B 61 -1.650** -2.39 0.0604 
270.2 Walmex-V 120 -0.384** -2.07 0.0190 
290.1 CMA-A 30 -0.369 -0.69 -0.0424 
298.1 Comerci-B/UBC 120 -0.888*** -3.82 0.0999 
300.1 Codumex-A 24 -0.054 -0.32 -0.0887 
305.1 Ara-* 25 -1.448** -2.34 0.1746 
310.1 Contal-* 120 -0.489* -1.80 0.0152 
330.1 Cydsa-A 94 -0.622*** -3.09 0.1602 
340.1 Desc-B 120 -1.026*** -3.02 0.0576 
343.1 Dina 69 -0.657* -1.74 0.0173 
345.1 Elektra-*/CPO 85 -5.114*** -3.76 0.1269 
347.2 Empaques/Emponder-B 93 -0.349 -0.81 -0.0049 
370.2 FEMSA-UBD 120 -0.350 -0.68 -0.0103 
372.1 KOF-L 119 -0.357 -1.25 -0.0034 
378.1 GModelo-C 85 -0.199 -0.27 -0.0222 
381.1 GCC-* 119 -0.427* -1.85 0.0130 
383.2 GCarso-A-1/A1 120 -0.400* -1.69 0.0115 
387.1 PepsiGemex-CPO 106 -0.788*** -2.73 0.0507 
388.1 Gigante-* 120 -0.357 -1.12 -0.0062 
390.2 GISSA-* 120 -0.376 -0.86 -0.0101 
392.1 Geo-B 73 -2.979*** -3.73 0.1751 
395.1 Gruma-B 25 0.227 0.36 -0.0462 
396.1 GMD-B 45 -0.012 -0.02 0.0630 
397.1 Asur-B 25 -0.683 -0.87 -0.0481 
398.1 Cel-* 26 -0.233 -0.04 -0.0845 
399.1 Grupo Sanborn-B 37 -1.203 -1.33 0.0393 
400.1 GMexico-B 120 0.175 0.69 -0.0015 
402.1 GVideo-B 7 -0.898 -0.50 -0.1923 
403.1 Herdez 117 -0.679** -2.55 0.0442 
404.1 ICA 120 -0.911** -2.20 0.0266 
405.1 HYLSAMX-B 95 -2.397*** -3.49 0.0977 
406.1 Imsa-UBC 13 -1.626 -1.42 0.0817 
408.1 Iusacel-L 57 -0.727 -1.19 -0.0105 
412.1 Valle-B 11 0.098 0.14 -0.2464 
420.1 Kimberly-A 120 -0.273 -0.85 -0.0039 
430.1 Liverpool-1 94 -0.374* -1.81 0.0149 
440.1 Maseca-B 120 -0.362 -1.51 0.0061 
450.1 Savia-A 120 -0.125 -0.27 -0.0038 
490.1 Penoles-* 120 0.260 1.07 -0.0037 
504.1 Posadas-A 118 -0.540** -2.51 0.0377 
537.1 San Luis-CPO 81 -2.720*** -3.17 0.0919 
547.1 Sears-B1 40 -0.774** -2.68 0.1247 
582.1 Simec-B 93 -0.583 -1.37 0.0001 
584.1 Situr-BCP 70 -1.207** -2.55 0.0861 
588.1 Soriana-B 61 -1.897*** -3.34 0.1361 
600.1 Synkro-B 34 0.086 0.25 0.0772 
610.1 TAMSA 107 -0.228 -0.59 0.0316 
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615.1 Televisa-CPO 120 -0.189 -0.46 -0.0138 
620.2 Telmex-L 120 0.136 0.68 -0.0061 
626.1 TMM-A 120 0.206 0.65 0.0017 
630.3 Tolmex-B2 34 -1.223*** -4.45 0.3509 
633.1 Tribasa-* 105 -0.135 -0.10 -0.0132 
635.1 TV Azteca-CPO 61 -1.713* -1.86 0.0347 
649.1 U.S. Commercial-B1 17 -1.206 -1.69 0.0697 
670.1 Vitro-A 120 -0.533** -2.41 0.0312 
680.2 AMovil-L 34 -0.960 -1.18 0.0144 

For each firm, this table shows the results of the regression:  Rit = αi + βi RMt + δi RFXt + εit, where Rit is the monthly stock 
return, RMt is the IPC (Indice de Precios y Cotizaciones) monthly market index return, and RFXt is the monthly bilateral spot 
Mexican Peso-USD value-weighted exchange rate reported by the Mexican Central Bank. The foreign exchange rate is 
quoted as domestic (Peso) currency per unit of foreign (USD) currency. The regression is estimated over the period 1994 to 
2003. 
*** significant at 1% level, ** significant at 5% level, * significant at 10% level 

Table 3.  Measuring Exposure 

    (a) Spot FX Rate (b) RER FX Rate (c) SDR FX Rate 
 

Code 
 

Sector 
No. of 
Firms 

 
obs δi coef. Adj. R2 δi coef. Adj. R2 δi coef. Adj. R2 

1010 Energy 1 107 -0.228 0.0316 -0.272 0.0321 -1.520* 0.0813 
    (-0.59)  (-0.64)  (-1.84)  
          

1510 Materials Sector 14 1245 -0.505**
* 0.0250 -0.348**

* 0.0105 -0.960**
* 0.0468 

    (-5.53)  (-3.46)  (-6.63)  
          

2010 Industrials, Capital Goods 11 994 -0.491**
* 0.0082 -0.491**

* 0.0068 --1.027**
* 0.0079 

    (-2.86)  (-2.60)  (-2.61)  
          

2030 Industrials, Transportation 4 180 0.297 0.0000 -0.618** 0.0231 -1.546** 0.0549 
    (-1.29)  (-2.43)  (-2.55)  
          

2533 Consumer Disc 
—Retail, Comm. Serv’s 12 706 -0.852**

* 0.0505 -0.636**
* 0.0723 -1.733**

* 0.0723 

    (-5.96)  (-4.03)  (-6.20)  
          

2540 Consumer Disc 
—Comm. & Transport 4 249 -0.478 0.0017 -0.638 0.0250 -0.638 0.0007 

    (-1.55)  (-1.40)  (-1.40)  
          

3022 Consumer Staples 
(Drugs, Food, etc) 19 1760 -0.493**

* 0.0205 -0.350**
* 0.0091 -0.757**

* 0.0177 

    (-5.98)  (-3.90)  (-5.07)  
          

3510 Health Care 1 107 0.468 -0.0087 0.965** 0.0274 0.277 -0.0132 
    (0.98)  (2.20)  (0.60)  
          

5010 Telecommunication Services 5 326 -0.213 -0.0037 0.007 -0.0047 -0.536 0.0021 
    (-0.59)  (0.02)  (-1.05)  

For each industrial sector, the table shows the results of the regression:  Rit = αi + βi RMt + δi RFXt + εit, where Rit is the monthly stock return, RMt is the IPC (Indice de 
Precios y Cotizaciones) monthly market index return, and RFXt is:  
(a) Spot FX Rate, defined as the monthly bilateral Mexican Peso-USD value-weighted spot exchange rate reported by the Mexican Central Bank.  The foreign 
exchange rate is quoted as domestic (Peso) currency per unit of foreign (USD) currency.   
(b) RER FX Rate, defined as the monthly value-weighted real exchange rate reported by the Mexican Central Bank.  The real exchange rate is an index of the Mexican 
Peso with respect to the weighted average of country-level data for a basket of 111 countries.  The world currency per U.S. dollar and the external price indexes are 
calculated using nominal GDP weights (expressed in U.S. Dollars).  The data sources for the real exchange rate are the International Financial Statistics, IMF and the 
Mexican Central Bank.   
(c) SDR FX Rate, defined as the monthly value-weighted SDR (Special Drawing Right) rate reported by the Mexican Central Bank.  The SDR rate is an index of the 
Mexican Peso with respect to a basket of four major currencies: Euro, Japanese Yen, Pound Sterling, and U.S. Dollar.  The SDR is an international reserve asset 
created by the IMF in 1969 as a supplement to existing reserve assets. The currency value of the SDR is determined daily by the IMF by summing the market exchange 
rates values in U.S. dollars of the four major currencies.  The Mexican Central Bank reports the SDR from 16 October 1996 to the present. 
The regression is estimated over the period 1994 to 2003.   
t-statistics in parentheses 
*** significant at 1% level, ** significant at 5% level, * significant at 10% level 
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Table 4.  Determinants of Exposure by Sector and Firm Size 

 
Code 

 
Sector 

No. of 
Firms 

 
obs Mid-size Large-size Adj. R2 

1010 Energy 1 108 -- -- -- 
       
       

1510 Materials Sector 14 1259 -0.589*** 0.171*** 0.1708 
    (-10.71) (3.14)  
       

2010 Industrials, Capital Goods 11 1005 -0.260*** 0.131*** 0.1267 
    (-5.22) (-5.22)  
       

2030 Industrials, Transportation 4 183 -- -- -- 
       
       

2533 Consumer Disc 
—Retail, Comm. Serv’s 12 718 -0.893*** -1.224*** 0.1257 

    (-9.76) (-9.76)  
       

2540 Consumer Disc 
—Comm. & Transport 4 253 -0.753*** 0.192 0.2974 

    (-3.25) (0.86)  
       

3022 Consumer Staples 
(Drugs, Food, etc) 19 1778 0.028 0.191*** 0.0540 

    (1.14) (8.23)  
       

3510 Health Care 1 108 -- -- -- 
       

5010 Telecommunication Services 5 330 -- 0.103 0.0041 
     (1.53)  

For each industrial sector, the table shows the significance of the δi coefficient on the dummy variable for firm characteristics (firm size or industrial sector) in the 
regression: δi = λ + γi Xi + ωi; δi is the estimated foreign exchange delta from the first-stage regression Rit = αi + βi RMt + δi RFXt + εit, where Rit is the monthly stock 
return, RMt is the IPC (Indice de Precios y Cotizaciones) monthly market index return, and RFXt is the monthly value-weighted real exchange rate reported by the 
Mexican Central Bank.  The foreign exchange rate is quoted as domestic (Peso) currency per unit of foreign (USD) currency.  The regression is estimated over the 
period 1994 to 2003.   
t-statistics in parentheses 
*** significant at 1% level, ** significant at 5% level, * significant at 10% level 
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