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Abstract 

Examples such as the recent tariff introductions to trade transactions, indicating the start of a trade 

war between the US and China, or the incidence of Brexit, might increase exposure of companies and 

industries to exchange-rate risk in the near future. Employing econometric methods I explore the 

following relevant research questions: Can we detect currency-risk exposure of industries using stock 

data? Was the exposure different before and after the 2008 financial crisis? I regress Forex indices on 

stock data and I run structural-breaks tests. I examine the largest 20 US firms and the largest 20 firms 

in two sectors of production: (a) the basic materials sector, (b) the banking/financial sector. Detecting 

currency-risk exposure of the largest US companies or companies in the banking sector through 

regression analysis is rather rare, and it is even rarer to detect any post-financial-crisis changes in any 

such exposure. On the contrary, regression analysis reveals that most basic-materials companies are 

exposed to currency risk and that some post-crisis difficulties are related to the low post-crisis liquidity 

in this sector. Yet, even for this production sector, currency exposure to the Chinese Yuan and potential 

post-financial-crisis changes to this specific exposure are difficult to detect.  
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1. Introduction 

A recent book (see Meredith (Ed.), 2019) outlines the recent outbreak of a trade war between China 

and the US. This thesis does not intend to narrow its focus and scope on these two countries and these 

recent events. Nevertheless, these new trade-war developments will influence exchange rates. Such 

influence may be caused by announcements about policy changes related to such trade wars, and by 

changes in the expectations of investors worldwide. Fitzgerald (2019) makes this point about new 

exchange-rate adjustments due to the US/China trade war. Plakandaras et al. (2017), make similar 

remarks about rapid adjustments of the British Pound to the implementation of Brexit. Many of these 

exchange-rate adjustments will be unpredictable. This unpredictability, perhaps followed by possible 

increases in exchange-rate volatility in countries beyond the US, China and the UK, makes the topic of 

exchange-rate risk exposure of companies and industries of high importance this period. 

In this Master’s thesis, I use recent time-series data in order to investigate three interrelated questions: 

1. Is currency-risk exposure higher for some industries compared to others? 

2. Was the currency-risk exposure different before and after the 2008 financial crisis? 

3. What risk-management strategies can companies undertake to cope with currency-risk 

exposure? 

I use regression analysis in order to address the two first questions. Because of the use of econometric 

models, I explain the relevance between each verbally posed question above and the regression model 

in Section 2, which presents the statistical methodology that I employ. The last question is addressed 

in the interpretation of my findings, appearing in Sections 4 and 6, mostly by suggesting directions for 

future research. 

I have been motivated to study this topic because of my employment in Traxys SA. An excerpt from 

the Traxys website, describing the company is: 

“Traxys offers financial and logistical solutions for the Ferroalloy, Metal, Mineral, Mining and Energy 

Industries.” 

Therefore, one of the main questions I want to ask is whether the currency-risk exposure is higher for 

basic-materials companies. One additional reason to focus on major basic-materials and energy 

companies, is the fact that worldwide energy demands have been changing location, with China’s and 

India’s oil demand growing rapidly (see, for example, Aleklett, 2012 and Bush, 2008). These 

geographical changes in oil demand may influence both exchange rates and currency-risk exposure of 

companies both within and outside the Energy Industry. 

The main motivation for my thesis topic is that exchange-rate exposure might reveal the importance 

of fundamental features of some industries. Specifically, one can think of an export-oriented company. 

If, for example, a US company exports goods and services, then an appreciation of the US dollar means 

that, foreign demanding counterparties find it more expensive to buy goods and services from the US 

company. This can lead many of the customers of this US company to order from companies from 

other countries with weaker currencies, in order to avoid the additional currency-exchange costs. To 

the extent that investors foresee such loss in business due to a local currency appreciation, the stock 

price of the US company should lose value. If any strategies and instruments for reducing this currency 

risk are inadequate, then the currency risk should be detectible through simple regression tools. 

Specifically, using an index model, such as the Capital-Asset-Pricing Model (CAPM), some variation of 
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the stock returns of a company that is left unexplained by the variation of the stock index should be 

explained by the variation in Forex exchange changes. 

A crucial feature of my analysis is that the simple intuition of the exposure of a company’s profits or 

expected cash-flow returns on currency fluctuations can be translated into a solid econometric test 

through econometric modeling. To the extent that a company’s profits or expected cash-flow returns 

are reflected in the company’s stock returns, the return of the company must be correlated with the 

growth rate of various Forex indices. Specifically, using multi-linear regression, the t-test on Forex 

coefficient may be different from zero, if currency exposure is present. The sign of this coefficient will 

be positive or negative, depending on whether a company is export-oriented or import-oriented.  

An additional aspect of this thesis is the use recent time series data. Past pioneering studies, such as 

Bodnar and Gentry (1993), found substantial exposure of some industries and firms to currency risk. 

Nevertheless, the data used in such old studies refer to entirely different times. A key difference 

between those older times and the recent two decades, that are the focus of this study, is the presence 

of internet and computer technologies. In particular, nowadays the cost of collecting and processing 

information is much lower. In addition, we now know more about hedging risks. Even further, we now 

have even automatized computer algorithms to perform real-time hedging, using robotic techniques 

of machine learning. It is therefore an open question whether this information revolution has helped 

companies in any sector to protect themselves from currency risk. 

Another aspect of my thesis is that I contrast results from more recent (post-financial-crisis) data with 

results from pre-financial crisis data. A reason I contrast these two subperiods, is the simple 

speculation that currency risks and exposures may have changed because of the financial-crisis event. 

Whether currency risks and exposures increased or decreased after the crisis is an open question. 

There are many reasons to think that currency exchange markets have changed toward any direction. 

For example, monetary-policy differences across the world in order to cope with the special effects of 

the 2008 financial crisis in different regions may justify the emergence of new currency risks and new 

exposures. Such a change is consistent with the concept of “economic policy uncertainty” (EPU), as 

defined by Baker, Bloom and Davis (2016). Alternatively, the worldwide recession that followed the 

2008 financial crisis may have mitigated economic activity worldwide making currency risks and 

exposures be mitigated, as well. 

In order to perform tests on whether currency-risk exposure changed after the financial crisis, I employ 

an econometric concept of structural break. I use a classic concept first suggested by Chow (1960), the 

so-called “Chow-test” on structural breaks. The original Chow test proposed in Chow (1960) allows me 

to test a pre- and post-crisis break in all regression coefficients, but it also allows me to focus only on 

the Forex coefficients. In this way, I report quantitative differences in pre- and post-crisis currency 

exposure.  

The empirical strategy that I follow is straightforward. I use publicly available stock-price and forex 

monthly data. Because the question of currency exposure is related to hedging, I focus on three 

categories of companies. First, I pick the largest twenty US companies, most of which are 

multinationals and high-tech companies. Since this group of companies has a high volume of 

international trade, I explore whether these companies are well hedged against currency risk. Second, 

I pick the twenty largest basic materials companies, which is the group I want to focus on the most. 

Specifically, as basic-materials companies trade goods that take time and commitment to transport 

worldwide, much of their currency hedging strategy relies on inventory investments and trades in 

futures markets. As trades in inventory and futures markets may involve high costs and commitments, 

currency risk may be higher for the basic-materials companies. Third, I collect data from the twenty 
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largest US banks and financial institutions. Most investments in the banking sector can be hedged 

continuously and in real time through trades in secondary asset markets that have relatively small 

transactions costs. Therefore, I investigate the risk exposure of the banking sector to currency risk and 

I contrast it to exposure in the other two categories of companies. 

Many of the companies in these two groups are “high-tech” companies, with high research-and-

development investments. In order to ensure that market forces driving return fluctuations in high-

tech companies are well captured by the stock index of the CAPM model, I run regressions of each 

stock return on both the Dow Jones index and the Nasdaq index. In this way I avoid having any 

technology-driven variation in stock returns that may be unexplained by the Dow Jones, be spuriously 

correlated with currency fluctuations that might commove with forces such as global productivity 

trends.  

Finally, I focus on an assessment of currency risk exposure in trades with China. The key reason I focus 

on the Chinese market is the fact that much of the world’s manufacturing is now geographically 

concentrated in China. Therefore, many companies have export- and import-oriented trade with 

China, creating a possible currency exposure to the Chinese Yuan (CNY) otherwise called the Renminbi. 

Yet, an important statistical feature of the Chinese Yuan is that, until 2005, it was pegged to the US 

dollar. This means that the pre-2008-financial-crisis period with substantial variation in the Forex 

between the US dollar and the Chinese Yuan is quite limited. In order to avoid shortening the time 

span of my regressions, I run two versions of my regressions: in one version I excluding the Chinese 

Yuan and in another I include it. One drawback of including the Chinese Yuan in the regressions is that 

the structural-break tests on the pre- and post-crisis currency exposure have lower power due to 

having substantially fewer observations in the pre-crisis period. 

My results are intuitive. I find that many of the materials companies are quite exposed to currency risk, 

with this category exhibiting the highest exposure. The exposure of materials companies on the 

Chinese Yuan is benign. One reason for detecting smaller exposure to China is that the Chinese Yuan 

Forex is still less volatile compared with other Forex indicators such as the Euro/USD and the British-

Pound/USD Forex. Banks are the least exposed to currency risk. Generally, the post-crisis exposure in 

the post-crisis era is not substantially different from the pre-crisis era. These findings have implications 

concerning the hedging strategies of basic materials companies, which I discuss in Sections 4 and 7.  

In Section 2, I provide a literature review that backs up the methods I will employ in this thesis. In 

Section 3, I describe the data and I outline each of the three proposed questions above in separate 

sections. I connect the verbal part of each question to the components of the suggested econometric 

model and statistical test that addresses each specific question and I explain the software I use. In 

Section 4, I present all regression results and I discuss them. In Section 5, I summarize the key findings 

and in Section 6 I provide conclusions. Finally, in Section 7 I discuss the implications of the rsearch 

findings. 

 

2. Literature review 

The topic of currency exposure of firms is not new in the literature. Specifically, there are many studies 

empirically examining currency exposure and firm value. After the influential paper by Adler and 

Dumas (1984), early studies include Jorion  (1990, 1991),  Booth and Rotenberg (1990), Amihud (1993), 

Bodnar and Gentry (1993),  Bartov  and  Bodnar (1994), Choi  and  Prasad (1995),  Prasad and Rajan 

(1995), He and Ng (1998), Chow,  Lee  and  Solt  (1997), Williamson  (2001), and  Koutmos  and  Martin  

(2003). 
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The results of these studies have often been conflicting. For example, Jorion  (1990, 1991),  Bartov  and  

Bodnar (1994) and Choi  and  Prasad (1995), find no evidence of currency-risk exposure. On the 

contrary, Bodnar and Gentry (1993), Booth and Rotenberg (1990) and He and Ng (1998), find evidence 

of significant currency-risk exposure of firms. Choi  and  Prasad (1995),  Chow,  Lee  and  Solt  (1997), 

Williamson  (2001), and  Koutmos  and  Martin  (2003) provide insights on why often evidence of 

currency-risk exposure might be present, but not detected in the data.  

These controversies in the literature, motivate the need for using the currency-risk exposure tests on 

different countries and different sample periods. Looking at more recent data is interesting in its own 

right for three reasons. First, the cost of finding information about markets through the internet is 

lower. Second, storing and processing this market information for hedging purposes is cheap and 

automatized through software and robotic advances. Third, there are many advances in risk 

management and risk hedging. All these reasons, raise the null hypothesis that currency risk could, 

possibly, be lower in the post-internet era. Finally, using post-crisis data I focus on the question of 

whether policy changes have affected currency exposure. 

Two studies that I follow most closely in this thesis are Jorion (1990) and Bodnar and Gentry (1993). 

Nevertheless, none of these two studies employs structural-breaks tests referring to different sub-

periods. Testing the idea that markets and currency exposures may behave differently in the internet 

era during times of globalization is one of the main contributions of my thesis. 

 

3. Data, Methodology and Software 
 

3.1 Data Sources and data description 
 

My core approach is to use monthly time-series data that are simple, pure, and publicly available. I 

therefore focus on stock closing prices of companies. Initially I had planned to use Bloomberg or Eikon 

data. Yet, since I wanted data up to the most recent month, July 2019, and I have found out that the 

University of Luxembourg portal of Eikon at the Luxembourg School of Finance has been shut down, I 

have searched for financial data from free internet sources. The free internet source, which provides 

reliable time-series data is the “Alphavantage” website, found at the internet address, 

https://www.alphavantage.co/ 

 

In order to access the data, I have applied for an application programming interface (API) key using the 

online service at, 

https://www.alphavantage.co/support/#api-key 

 

Guided by the documentation available at, 

https://www.alphavantage.co/documentation/ 

and using the provided API key, I was able to retrieve all data in Excel format. For example, in order to 

retrieve the monthly data of Wells Fargo, which has the New-York stock exchange (NYSE) ticker “WFC”, 

the command for retrieving the monthly data is, 

https://www.alphavantage.co/query?function=TIME_SERIES_MONTHLY&symbol=WFC&apikey=A4ZK

OVWC6ANHY6ON&datatype=csv 

Using this internet address, which is essentially a command for retrieving data, and by replacing the 

ticker name “WFC” with another ticker name (for example, with “BRK”, which is the ticker for Berkshire 

Hathaway), one can retrieve the closing monthly stock prices for Berkshire Hathaway.  

https://www.alphavantage.co/
https://www.alphavantage.co/support/#api-key
https://www.alphavantage.co/documentation/
https://www.alphavantage.co/query?function=TIME_SERIES_MONTHLY&symbol=WFC&apikey=A4ZKOVWC6ANHY6ON&datatype=csv
https://www.alphavantage.co/query?function=TIME_SERIES_MONTHLY&symbol=WFC&apikey=A4ZKOVWC6ANHY6ON&datatype=csv
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For retrieving the stock-market indices, I replaced the ticker name “WFC” in the last command above, 

by the ticker names “.DJI” for the Dow Jones Industrial Average index and “.IXIC” for the Nasdaq index. 

I have also retrieved the Standard and Poor’s 500 (S&P 500) index, which is perhaps more usual in 

regression analysis using the CAPM model. Nevertheless, because the returns of the Dow Jones Index 

and the S&P500 are highly correlated and because I focus on groups consisting of the largest 

companies, I found it more natural to use the Dow Jones Index in the regression analysis. 

 

Similarly, in order to retrieve the monthly Euro/USD Forex data, the command is 

https://www.alphavantage.co/query?function=FX_MONTHLY&from_symbol=EUR&to_symbol=USD&

apikey=A4ZKOVWC6ANHY6ON&datatype=csv 

By replacing the term “EUR” by “GBP” in the command above, I could download the British Pound 

(GBP) to USD Forex data. 

The reasons for focusing on monthly data are two. First, many papers in the literature employ monthly 

data. Therefore, comparison of my results to the results of these papers are more immediate. Second, 

the use of daily data involves very demanding data cleaning in order to make them internationally 

comparable. For example, public holidays are different across countries. On such days, stock market 

data are not available. Yet, even during these public holidays, Forex data are available. In retrieving 

data, all days must be matched. Focusing on monthly data avoids such problems and additional data-

cleaning work.  

In light of using a consistent data methodology, I have retrieved all the data from the same source, 

with two exceptions. The first exception is the 3-month Treasury bill annualized rate (named “TB3” in 

my data and programs), which is my proxy for the risk-free rate. I have retrieved this time series from 

the website of the Federal-Reserve Bank of Saint Louis at,  

https://fred.stlouisfed.org/series/TB3MS 

 

The second exception is the time series for the Chinese Yuan (CNY). This time series starts since 2014 

in Alphavantge. For this reason, I retrieved the CNY data from 

https://www.investing.com 

 

As I explained in the introduction, I have focused on data from 60 companies, classified in the following 

three groups of 20: 

1. The 20 largest US companies, ranked by revenues in 2018. 

2. The 20 largest basic-materials companies, ranked by number of employees in 2018. 

3. The 20 largest banking/financial companies, ranked by their assets.  

 

Regarding the Forex data, I focus on three Forex indicators. As the 60 companies I analyze are mostly 

US based, I use the Euro/US-dollar Forex (EUR/USD) as a main control variable. I do so, because, 

although smaller, the Euro area is comparable in size to the US economy. It is natural to think that the 

trade between the Euro area and the US is sizable. The second Forex indicator is the British-Pound/US-

dollar (GBP/USD) Forex indicator. Although the UK is a smaller economy, its proximity to the US due to 

language and due to traditional relationships of capital markets (London and New York are traditionally 

connected financial centers) is a reason to consider the GBP/USD Forex as a key variable in regressions. 

Finally, the CNY/USD Forex is important for focusing on the role of China as a big player in the global 

production and trade regime. Nevertheless, the CNY/USD Forex indicator has some peculiarities that 

stem from the currency peg of China on the US dollar until 2005.  

https://www.alphavantage.co/query?function=FX_MONTHLY&from_symbol=EUR&to_symbol=USD&apikey=A4ZKOVWC6ANHY6ON&datatype=csv
https://www.alphavantage.co/query?function=FX_MONTHLY&from_symbol=EUR&to_symbol=USD&apikey=A4ZKOVWC6ANHY6ON&datatype=csv
https://fred.stlouisfed.org/series/TB3MS
https://www.investing.com/
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Figure 1 – Plots of Forex Indicators 
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Figure 1 reveals the nature of these three Forex indicators. The fluctuations of EUR/USD and GBP/USD 

Forex indicators are vivid enough, reflecting that there has been little interventionism from the Federal 

Reserve Bank (Fed) and the European Central Bank (ECB) on the Forex markets. On the contrary, the 

Central Bank of China (the People’s Bank of China) intervened openly in the Forex markets and 

exercised a currency peg up to about November 2005. Even beyond that time, the fluctuations of the 

CNY/USD Forex are not as vivid at the EUR/USD and GBP/USD Forex indicators. This point is made more 

obvious by Figure 2, where the growth rates of these Forex indicators are contrasted.  

 

Figure 2 

 

The green line in Figure 2 depicts the CNY/USD Forex fluctuations, which are less dispersed than the 

other two Forex indicators. This low volatility of the CNY/USD Forex may pose a question on whether 

there is enough variation in the data in order to perform the econometric tests outlined in the section 

below. Certainly, in the more recent years, it seems that the People’s Bank of China has let market 

forces play a more important role in shaping the CNY/USD Forex. Nevertheless, the particularly low 

volatility and the shortage of data during the pre-financial-crisis period, before 2008, puts a question 

mark on the power of the structural-breaks tests. While the overall-sample tests using the CNY/USD 

Forex should be informative, I interpret the structural-break tests with more care below.   

 

A key advantage of using such public data sources is that one can cheaply and reliably replicate all 

regression results. Below I explain the econometric approach and test that I use. 
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3.2   Methodology on Research Question 1  --   Is currency-risk exposure higher for 

some companies and industries compared to others? 

The general regression approach follows the papers by Jorion (1990), and Bodnar and Gentry (1993), 

who build on concepts introduced by Adler and Dumas (1984).  The benchmark regression specification 

is, 

          1 1 2 2

, , ,

FX FX FX FXf f

i t t i i m t t i t i t i tR r R r g g                                                (1) 

where, 

,i tR : is the monthly stock return of a company or industry 

f

tr : is the risk-free rate (for example, the 3-month treasury bill return in the US) 

,m tR : is the market return (for example, the S&P500 index in the US) 

1FX

tg : is the percentage change (growth rate) of Forex rate between the Euro and currency 1 (for 

example, between the USD and the Euro) 

2FX

tg : is the percentage change (growth rate) of Forex rate between the Euro and currency 2 (for 

example, between the GBP and the Euro) 

,i t : is the residual of the regression 

Apparently, the econometric specification given by equation (1) is an extension of the single-index 

CAPM model that focuses on linking excess returns of individual stocks with the excess return of the 

stock index. Nevertheless, the inclusion of the Forex growth rates aims at revealing any variation in the 

stock excess returns that is left unexplained by the market excess return and that might be correlated 

with the Forex. This approach has intuitive interpretations. Nevertheless, it is first important to stress 

why the regression given by equation (1) should be expressed in terms of growth rates of stock prices 

(returns) and Forex indicators. 

Adler and Dumas (1984), have recommended a regression specification in which stock prices and 

exchange rates are expressed in levels and not in growth rates. Instead, in equation (1), both stock 

prices and exchange rates are expressed in growth rates (differences in logs). The reason to avoid a 

regression in levels is that all variables of interest, stock-price levels and exchange rate levels must 

have the same degree of integration. It is well known since Fama (1965) and Malkiel (1973), that stock 

price data are very likely to exhibit a degree of integration equal to 1 (a unit root), corresponding to 

random-walk patterns. However, there is no compelling evidence that exchange-rate levels exhibit unit 

roots as well. For this reason, using a cointegration specification of stock-price variables and exchange 

rates in levels, as should be the case if I followed the Adler and Dumas (1984) structural model, is not 

guaranteed to be applicable. Therefore, taking logs of price levels and differencing them in order to 

obtain an expression in growth rates as in equation (1), guarantees that all data series is stationary. 

This stationarity enables me to employ standard ordinary least squares in order to estimate equation 

(1). 

According to Bodnar and Gentry (1993) if the coefficient 1FX

i in equation (1) above is significantly 

different from 0 (for example, if the p-value following a t-student test on the null hypothesis that 
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1 0
FX

i   is less than 0.05), then this coefficient 1FX

i provides a measure of exchange-rate exposure. 

The same test criterion and interpretation we can have for 2FX

i .  

Not only the test of difference from 0 is important about our conclusions for currency-risk exposure, 

but also the sign of (statistically significant) coefficients 1FX

i and 2FX

i . Without losing generality, let’s 

assume that 1 0
FX

i  with statistical significance, and 1 0
FX

i  . If the definition of the Forex rate 

EUR/USD reflects how many USD one can buy with one Euro (as defined in Figure 1), then an increase 

in the EUR/USD Forex implies a depreciation of the US dollar. Finding a statistically significant 1 0
FX

i 

for stock i, means that the depreciation of the US dollar is correlated with higher returns of stock i, 

beyond the explanatory power of the single-index CAPM model. This interpretation is intuitive, if 

company i is export-oriented.  

To see this channel of reasoning, consider that company i, located in the US, exports goods. If so, a 

depreciation of the US dollar means that, foreign demanding counterparties find it cheaper to buy 

goods from company i. Therefore company i might be able to attract new foreign buyers for its 

products. Investors of company i can see this potential and buy more if company i’s stock, leading its 

excess returns to higher levels than those explained by the company’s beta. Nevertheless, this 

sensitivity of the company’s returns on Forex fluctuations has its downside. In case the US dollar 

appreciates, then the same export-oriented company will lose customers and its stock will drop 

beyond the drop explained by its market-index beta. This means that export-oriented company i with 

a statistically significant 1 0
FX

i  , is not hedged against currency risk, facing downside risk as well. 

 

In a similar manner, some companies either do business through retail sales of imported goods in the 

US, or rely on importing intermediate goods. If the US dollar depreciates, then the cost of these imports 

increases. If such an import-oriented company, i, is not hedged against currency risk, then company i 

will exhibit a statistically significant 1 0
FX

i  . 

 

To sum up, I run t-tests for coefficients 1FX

i and 2FX

i  in equation (1), testing the null hypotheses 

1 0
FX

i  and 2 0
FX

i  . In case any the null hypothesis is rejected, the statistically significant sign of 

the Forex coefficient will support the conjecture of an export-oriented versus an import-oriented 

company. Specifically,  

1. If company i has a statistically significant 1 0
FX

i  , then it is more likely an export-oriented 

company that is exposed to currency risk originating from fluctuations of currency 1. 

 

2. If company i has a statistically significant 1 0
FX

i  , then it is more likely an import-oriented 

company that is exposed to currency risk originating from fluctuations of currency 1. 

 

Important remark: In order to have more reliable t-tests all errors are corrected for heteroscedasticity, 

using White’s (1980) heteroscedasticity correction.   
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3.3   Methodology on Research Question 2  --   Was the currency-risk exposure 

different before and after the 2008 financial crisis? 

The answer to this question involves estimating the regression specification given by equation (1) in 

two time periods: period 1, before the crisis, and period 2, after the crisis. 

Let's suppose that we want to see if i , i , 1FX

i and 2FX

i were all (jointly) different before and after 

the crisis. Then we must run three regressions: 

(i) A regression using data in period 1. The coefficient estimates are 1,i , 1,i ,  
1

1,

FX

i , and 

2

1,

FX

i , while the sum of squared residuals is SSR₁. 

(ii) A regression using data in period 2. The coefficient estimates are 2,i , 2,i ,  
1

2,

FX

i , and 

2

2,

FX

i , while the sum of squared residuals is SSR₂. 

(iii) A regression using data in the whole sample period (same as the original regression, say 

from year 1999 to year 2019). The coefficient estimates are , i , i ,  
1FX

i , and 
2FX

i , 

while the sum of squared residuals is SSR. 

     

The next step is to perform a Chow breakpoint test. Specifically, the null hypothesis is to jointly test 

that,  

1, 2,i i  ,      1, 2,i i  ,      
1 1

1, 2,

FX FX

i i  ,     and    
2 2

1, 2,

FX FX

i i  . 

Then the Chow test statistic is, 

        

 1 2

1 2

1 2 2

Chow

SSR SSR SSR

mF
SSR SSR

T T m

 




 

                                     (2) 

where T₁ and T₂ denote the total number of months in period 1 and 2 respectively and m=4 denotes 

the degrees of freedom (equals the number of regression coefficients). The statistic ChowF  follows the 

F-distribution with m=4 and T₁+T₂-2⋅4 degrees of freedom (parameters of the F distribution). For 

example, when the statistic is high enough, leading to a p=value lower than the critical value of 5% we 

reject the null hypothesis at the 5% level. A rejection of the null hypothesis means a structural break, 

namely that the currency risk exposure was different before and after the crisis.  

Nevertheless, an alternative and more relevant Chow test to my research question is to focus on 

testing whether a structural break occurs for a subset of the coefficients of the regression specification 

given by equation (1). Specifically, the null hypothesis to test jointly is, 

1 1

1, 2,

FX FX

i i  ,     and    
2 2

1, 2,

FX FX

i i  . 

Again, the Chow statistic is again given by equation (2), but this time m=2, equal to the linear-

coefficient restrictions. The statistic 
ChowF  follows the F-distribution with m=2 and T₁+T₂-2⋅2 degrees 

of freedom. All the details of how to perform these tests are explained in Greene (2018, pp. 191-193). 
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Conveniently, the Eviews software that I use, computes these test statistics and p-values through the 

application of simple commands that I explain in the next section. 

Whenever evidence is found in favor of the hypothesis that the 2008 financial crisis changed currency-

risk exposure, I report the difference in estimated coefficients 
1 1

1, 2,,
FX FX

i i  , and  
2 2

1, 2,,
FX FX

i i  , 

interpreting these differences appropriately. 

 

3.4   Software and programming 

The software of my choice is Eviews. This environment for econometric evaluation provides facility for 

running many regressions for different companies through writing a relatively simple program. In 

addition, the Chow test is contained in Eviews. These features enable me to conduct the research 

efficiently.  

To be precise, the Eviews environment opens “workfiles” which are platforms that store objects of 

various natures. The key objects I store in a workfile are time-series data that have the appearance of 

Excel-sheet columns. Nevertheless, these time-series Eviews objects can easily produce graphs that 

can be “frozen” into graph objects. Such Eviews graph objects have produced the graphs appearing in 

Figures 1 and 2 above. 

Importantly, direct Eviews commands can produce regression-table objects in the workfile that run the 

key regressions, such as equation (1), reporting all t-statistics, standard errors and p-values. 

Conveniently, the White’s (1980) heteroscedasticity correction is straightforward. Even more 

conveniently, for each company I use its NYSE ticker, as the company’s identifier in the Eviews workfile 

environment. Within a “for-loop” command in my program, I use the NYSE ticker in order to 

automatically retrieve company data in a loop, run the regression, and name a regression table output 

with the same NYSE ticker name, stored as a table object in the Eviews workfile. Accordingly, I create 

Eviews table objects for all Chow tests, names under the same NYSE ticker name and stored as table 

objects in the Eviews workfile. Importantly, the Eviews environment directly loads the data from an 

Excel worksheet that I have created, one for each of the categories of companies explained in the data 

section above. 

These programming features enable me to run hundreds of regressions without spending endless 

hours of manually retrieving data and becoming confused with company names and regression 

objects. In the Appendix I provide a sample Eviews program that shows all the relevant Eviews loops 

and commands. 

The output of this sample Eviews program is an Eviews workfile named “Banking_monthly”, which is a 

workfile constructed to host dated monthly time-series objects spanning the time from February 1998 

(with this date coded as “1998:2”) to July 2019 (with this date coded as “2019:7”). This date range 

corresponds to the earliest stock-price data I have retrieved from Alphavantage. The code then opens 

an Excel worksheet named “Closing_Prices_Banking_Sector_with_FOREX_R_rf.xls” placed at a specific 

directory (in my example the directory is called “C:\MSBF\S4\Master_Thesis\DATA_Final\”). Eviews 

downloads 28 time series from that Excel sheet and stores them in the workfile. Using then “for-loop” 

commands and exploiting the NYSE company tickers (that are used as names in my Excel sheet 

already), I generate annualized (excess) returns and forex growth rates and I run all regressions and 

Chow tests, producing table objects named after the corresponding NYSE company ticker. With these 

results at hand, I can present my results in tables, which appear in the next section.  
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4. Results and interpretations 
 

In this section, I present the regression-analysis results on the two main research questions formulated 

in Sections 3.2 and 3.3 above in a particular order.  

 

I split the presentation of the results into two main parts, A and B:  

 

A. In part A, the regression specification of equation (1) includes the EUR/USD Forex and the 

GBP/USD Forex only.  

 

B. In part B, the regression specification of equation (1) includes the EUR/USD Forex and the 

CNY/USD Forex only. 

 

As explained in the introduction and in the data Section 3.1 above, the main reason I split the analysis 

in these two parts is the lack of variability in the CNY/USD Forex indicator before 2005, due to the 

currency peg of the Chinese Yuan to the US dollar. 

 

Within each of the two parts, A and B, I organize the presentation into tables of 20 regressions that 

include the coefficients of the regression specification of equation (1), except for the alpha coefficient, 

and the two Chow tests of structural breaks, described in Section 3.3 above. Based on the Chow tests 

that are focused on structural breaks of the Forex coefficients only, only for the cases in which the 

Chow test indicates a structural break, I report the coefficients of sub-periods from July 2001 to Sept. 

2008 (pre-crisis sub-period) and from Oct. 2008 to July 2019 (post-crisis sub-period). These 20 

regressions refer to each of the following three categories of companies,  

 

1. The 20 largest US companies, ranked by revenues in 2018. 

2. The 20 largest basic-materials companies, ranked by number of employees in 2018. 

3. The 20 largest banking/financial companies, ranked by their assets.  

 

However, as I explained in introduction above, I run these regressions both on the Dow Jones Index 

and on the Nasdaq index. The reason I use the Nasdaq index as well is because many companies are 

high-tech and I want to avoid the possibility of spurious correlations of technology-driven stock-return 

variation that may be unexplained by the Dow Jones index. Specifically, if global innovation trends that 

affect productivity commove with the stock returns of high-tech companies, these are more likely to 

be captured by the Nasdaq index. Therefore, the regression analysis using the Nasdaq index can be 

seen as a robustness check of the benchmark regressions that use the Dow-Jones index. 

 

 

4.1   Part A of results: using the EUR/USD Forex and the GBP/USD Forex only 

In Table 1 below, I present the regression analysis of the 20 largest US companies with returns 

regressed on the Dow Jones index. From the fourth column of Table 1 we see that only four companies, 

Walmart, AT&T, Costco and Verizon Communications seem to be exposed to currency risk, exclusively 

on risk of British-pound fluctuations.  
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Table 1 – Largest 20 US companies regressed against the Dow Jones Index 

Company 
Revenue 

($B) 
Beta EUR/USD GBP/USD Adj. R2 

Chow F 
(all) 

Chow F 

Walmart  514.41 
 0.51***  0.11 -0.40*** 

 0.15 
 1.40  2.67* 

( 0.10 ) ( 0.16 ) ( 0.15 ) [ 0.23 ] [ 0.07 ] 

ExxonMobil  290.21 
 0.65***  0.06  0.24 

 0.33 
 1.37  1.15 

( 0.09 ) ( 0.12 ) ( 0.15 ) [ 0.25 ] [ 0.32 ] 

Apple Inc.  265.60 
 1.24*** -0.28 -0.46 

 0.07 
 0.63  0.38 

( 0.17 ) ( 0.37 ) ( 0.57 ) [ 0.64 ] [ 0.69 ] 

Berkshire Hathaway  247.84 
 0.05 -0.79  8.78 

 0.02 
 1.20  1.40 

( 2.11 ) ( 5.73 ) ( 5.97 ) [ 0.31 ] [ 0.25 ] 

Amazon  232.89 
 1.48***  0.16 -0.50 

 0.23 
 4.64***  3.76** 

( 0.26 ) ( 0.38 ) ( 0.39 ) [ 0.00 ] [ 0.02 ] 

UnitedHealth Group  226.25 
 0.55***  0.44 -0.11 

 0.07 
 2.64**  0.88 

( 0.20 ) ( 0.41 ) ( 0.42 ) [ 0.03 ] [ 0.42 ] 

McKesson Corp.  208.36 
 0.72*** -0.31  0.55 

 0.17 
 1.14  1.59 

( 0.15 ) ( 0.32 ) ( 0.35 ) [ 0.34 ] [ 0.21 ] 

CVS Health  194.58 
 0.90***  0.04 -0.18 

 0.17 
 0.14  0.26 

( 0.11 ) ( 0.17 ) ( 0.18 ) [ 0.97 ] [ 0.77 ] 

AT&T  170.76 
 0.76***  0.16 -0.34* 

 0.23 
 2.58**  1.20 

( 0.15 ) ( 0.15 ) ( 0.20 ) [ 0.04 ] [ 0.30 ] 

AmerisourceBergen  167.94 
 0.51***  0.23  0.00 

 0.05 
 2.48**  1.26 

( 0.14 ) ( 0.28 ) ( 0.33 ) [ 0.04 ] [ 0.29 ] 

Chevron Corp.  166.34 
 0.80***  0.12  0.18 

 0.25 
 0.25  0.00 

( 0.10 ) ( 0.18 ) ( 0.17 ) [ 0.91 ] [ 1.00 ] 

Ford Motor Comp.  160.34 
 1.78*** -0.25  0.56 

 0.31 
 0.31  0.33 

( 0.31 ) ( 0.36 ) ( 0.48 ) [ 0.87 ] [ 0.72 ] 

Costco  141.58 
 0.80***  0.09 -0.41*** 

 0.31 
 0.78  0.02 

( 0.09 ) ( 0.14 ) ( 0.13 ) [ 0.54 ] [ 0.98 ] 

Alphabet Inc. 
(Google) 

 136.82 
 0.93*** -0.19  0.17 

 0.11 
 1.00  0.16 

( 0.18 ) ( 0.29 ) ( 0.30 ) [ 0.41 ] [ 0.85 ] 

Cardinal Health   136.81 
 0.77*** -0.31  0.41 

 0.18 
 1.11  0.25 

( 0.12 ) ( 0.26 ) ( 0.27 ) [ 0.35 ] [ 0.78 ] 

Walgreens Boots 
Alliance 

 131.54 
 0.84***  0.00 -0.03 

 0.21 
 2.37*  0.51 

( 0.13 ) ( 0.23 ) ( 0.22 ) [ 0.05 ] [ 0.60 ] 

Verizon 
Communications 

 130.86 
 0.71***  0.11 -0.41** 

 0.22 
 2.32*  1.51 

( 0.13 ) ( 0.14 ) ( 0.19 ) [ 0.06 ] [ 0.22 ] 

Kroger  121.16 
 0.75***  0.05 -0.23 

 0.12 
 0.22  0.18 

( 0.12 ) ( 0.21 ) ( 0.21 ) [ 0.93 ] [ 0.83 ] 

General Electric  120.27 
 1.27***  0.23 -0.05 

 0.43 
 2.92**  0.11 

( 0.14 ) ( 0.22 ) ( 0.22 ) [ 0.02 ] [ 0.90 ] 

Valero  111.41 
 1.27*** -0.28  0.42 

 0.17 
 0.62  0.64 

( 0.19 ) ( 0.44 ) ( 0.42 ) [ 0.65 ] [ 0.53 ] 

Notes:  Standard errors in parentheses. P-values of Chow tests in square brackets. “$B” denotes billions 

of US dollars. “Chow F (all)” denotes a Chow test of structural break in month 9/2008 for all regression 

coefficients, including the constant, while “Chow F” denotes a Chow test focusing only on the two 

FOREX coefficients.   *** denotes 1% significance level, ** denotes 5% significance level, and * denotes 

10% significance level. All regressions span the period 7/2001-7/2019 (215 obs.), except Alphabet Inc. 

(Google), that spans the period 9/2004-7/2019 (177 obs.). 
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The sign of all these four significant GBP/USD Forex coefficients is negative, indicating that Walmart, 

AT&T, Costco and Verizon Communications have major importing business with the UK (see the sign 

interpretation analysis in Section 3.2 above).   

Interestingly, even the magnitude of all the significant GBP/USD Forex coefficients are almost the 

same, ranging from -0.41 to -0.34. These Forex coefficient magnitudes mean that, on average a 1% 

appreciation of the British pound against the US dollar is correlated with decreases in stock returns by 

34 to 41 basis points. Given that the market-index betas of all these four companies are lower than 1, 

ranging from 0.51 to 0.80, these Forex coefficients reveal substantial currency-risk exposure on the 

British pound. 

 

Table 1.a – Walmart’s structural-break sub-period regressions (Dow Jones Index) 

Sub-period Alpha Beta EUR/USD GBP/USD Adj. R2 
No. of 
obs. 

7/2001 - 9/2008     
2.60  0.41***  -0.39 -0.24 

 0.16 86 
( 6.08 ) ( 0.14 ) ( 0.33 ) ( 0.34 ) 

10/2008 - 7/2019 
0.57  0.50***  0.27  -0.40** 

 0.16 129 
( 5.12 ) ( 0.16 ) ( 0.19 ) ( 0.18 ) 

Notes: Standard errors in parentheses. *** denotes 1% significance level, ** denotes 5% significance 

level, and * denotes 10% significance level. 

 

Table 1.b – Amazon’s structural-break sub-period regressions (Dow Jones Index) 

Sub-period Alpha Beta EUR/USD GBP/USD Adj. R2 
No. of 
obs. 

7/2001 - 9/2008     
23.87  2.07***  1.37* -2.10*** 

 0.33 86 
( 16.19 ) ( 0.48 ) ( 0.71 ) ( 0.70 ) 

10/2008 - 7/2019 
24.79**  0.82***  0.15  0.35 

 0.20 129 
( 9.77 ) ( 0.26 ) ( 0.44 ) ( 0.48 ) 

Notes: Standard errors in parentheses. *** denotes 1% significance level, ** denotes 5% significance 

level, and * denotes 10% significance level. 

Of particular interest are the Chow tests in the last column of Table 1. These Chow tests focus on 

structural breaks that refer to the two Forex coefficients only. Only two companies, Walmart and 

Amazon exhibit a structural break, with Walmart rejecting the null marginally (at the 10% level). Chow 

tests of structural breaks on all regression coefficients are significant in in 7 out of the 20 Largest US 

companies, indicating post-crisis structural breaks mostly on the market beta.  

In Tables 1.a and 1.b I report the sub-period regressions for Walmart and Amazon. Focusing on the 

structural changes in the GBP/USD Forex coefficient, we can see that the import-related dependence 

of Walmart on the British pound started after the crisis, while Amazon’s similar and rather strong 

dependence (coefficient -2.10), ended after the crisis. However, the general impression that Amazon’s 

business has been growing very fast in the most recent years is manifested by its high and statistically 

significant alpha (reflecting 24.79% annual returns). 
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Table 2 – Largest 20 US companies regressed against the Nasdaq Index 

Company 
Revenue 

($B) 
Beta EUR/USD GBP/USD Adj. R2 

Chow F 
(all) 

Chow F 

Walmart  514.41 
 0.29***  0.17 -0.35** 

 0.09 
 1.83  3.69** 

( 0.08 ) ( 0.18 ) ( 0.17 ) [ 0.12 ] [ 0.03 ] 

ExxonMobil  290.21 
 0.31***  0.16  0.32* 

 0.19 
 0.37  0.07 

( 0.07 ) ( 0.13 ) ( 0.16 ) [ 0.83 ] [ 0.93 ] 

Apple Inc.  265.60 
 1.10*** -0.26 -0.44 

 0.11 
 0.83  0.55 

( 0.15 ) ( 0.38 ) ( 0.54 ) [ 0.51 ] [ 0.58 ] 

Berkshire Hathaway  247.84 
 0.01 -0.77  8.79 

 0.02 
 0.88  1.42 

( 1.45 ) ( 5.67 ) ( 6.00 ) [ 0.48 ] [ 0.25 ] 

Amazon  232.89 
 1.38***  0.17 -0.49 

 0.39 
 2.42**  3.11** 

( 0.15 ) ( 0.31 ) ( 0.32 ) [ 0.05 ] [ 0.05 ] 

UnitedHealth Group  226.25 
 0.29**  0.51 -0.05 

 0.05 
 2.60**  0.48 

( 0.14 ) ( 0.39 ) ( 0.42 ) [ 0.04 ] [ 0.62 ] 

McKesson Corp.  208.36 
 0.51*** -0.26  0.59* 

 0.16 
 2.03*  1.79 

( 0.11 ) ( 0.30 ) ( 0.34 ) [ 0.09 ] [ 0.17 ] 

CVS Health  194.58 
 0.56***  0.13 -0.11 

 0.13 
 0.40  0.05 

( 0.11 ) ( 0.17 ) ( 0.19 ) [ 0.81 ] [ 0.95 ] 

AT&T  170.76 
 0.38***  0.26 -0.26 

 0.11 
 0.62  0.42 

( 0.13 ) ( 0.18 ) ( 0.22 ) [ 0.65 ] [ 0.66 ] 

AmerisourceBergen  167.94 
 0.27**  0.30  0.06 

 0.03 
 2.06*  1.36 

( 0.12 ) ( 0.28 ) ( 0.32 ) [ 0.09 ] [ 0.26 ] 

Chevron Corp.  166.34 
 0.38***  0.24  0.27 

 0.13 
 0.55  0.40 

( 0.07 ) ( 0.19 ) ( 0.21 ) [ 0.70 ] [ 0.67 ] 

Ford Motor Comp.  160.34 
 1.26*** -0.12  0.66 

 0.30 
 1.22  0.46 

( 0.24 ) ( 0.40 ) ( 0.50 ) [ 0.30 ] [ 0.63 ] 

Costco  141.58 
 0.61***  0.13 -0.37*** 

 0.33 
 0.75  0.00 

( 0.06 ) ( 0.15 ) ( 0.14 ) [ 0.56 ] [ 1.00 ] 

Alphabet Inc. 
(Google) 

 136.82 
 1.11*** -0.30  0.00 

 0.24 
 1.92  0.50 

( 0.14 ) ( 0.24 ) ( 0.28 ) [ 0.11 ] [ 0.61 ] 

Cardinal Health   136.81 
 0.52*** -0.25  0.46* 

 0.15 
 1.02  0.27 

( 0.11 ) ( 0.23 ) ( 0.26 ) [ 0.40 ] [ 0.76 ] 

Walgreens Boots 
Alliance 

 131.54 
 0.46***  0.11  0.05 

 0.12 
 4.23***  1.24 

( 0.11 ) ( 0.23 ) ( 0.23 ) [ 0.00 ] [ 0.29 ] 

Verizon 
Communications 

 130.86 
 0.38***  0.21 -0.33* 

 0.12 
 1.35  1.18 

( 0.11 ) ( 0.16 ) ( 0.20 ) [ 0.25 ] [ 0.31 ] 

Kroger  121.16 
 0.37***  0.15 -0.15 

 0.05 
 0.10  0.09 

( 0.09 ) ( 0.23 ) ( 0.23 ) [ 0.98 ] [ 0.91 ] 

General Electric  120.27 
 0.77***  0.37  0.06 

 0.31 
 4.06***  0.54 

( 0.10 ) ( 0.27 ) ( 0.27 ) [ 0.00 ] [ 0.59 ] 

Valero  111.41 
 0.84*** -0.16  0.52 

 0.14 
 1.47  0.83 

( 0.15 ) ( 0.40 ) ( 0.39 ) [ 0.21 ] [ 0.44 ] 

Notes:  Standard errors in parentheses. P-values of Chow tests in square brackets. “$B” denotes billions 

of US dollars. “Chow F (all)” denotes a Chow test of structural break in month 9/2008 for all regression 

coefficients, including the constant, while “Chow F” denotes a Chow test focusing only on the two 

FOREX coefficients.   *** denotes 1% significance level, ** denotes 5% significance level, and * denotes 

10% significance level. All regressions span the period 7/2001-7/2019 (215 obs.), except Alphabet Inc. 

(Google), that spans the period 9/2004-7/2019 (177 obs.). 
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Table 2 can be seen as a robustness check of Table 1, using the Nasdaq index as the Nasdaq index. Out 

of the four companies that exhibited currency-risk exposure to the British pound in the regressions of 

Table 1, three (Walmart, Costco, and Verizon Communications) exhibit very similar results as before: 

negative coefficients ranging from -0.37 to -0.33. Yet, two more companies, McKesson Corporation 

and Cardinal Health, both pharmaceuticals (and science related) seem to have the opposite exposure 

to the British pound, an exposure due to being export-oriented towards the UK. Although the 

coefficients of the GBP/USD Forex are substantially high for McKesson Corporation and Cardinal 

Health, these coefficients are significant only at the 10% level. 

 

Table 2.a – Walmart’s structural-break sub-period regressions (Nasdaq Index) 

Sub-period Alpha Beta EUR/USD GBP/USD Adj. R2 
No. of 
obs. 

7/2001 - 9/2008     
2.15  0.24**  -0.39 -0.21 

 0.14 86 
( 6.18 ) ( 0.10 ) ( 0.33 ) ( 0.34 ) 

10/2008 - 7/2019 
2.13  0.24**  0.38*  -0.30 

 0.09 129 
( 5.21 ) ( 0.11 ) ( 0.21 ) ( 0.20 ) 

Notes: Standard errors in parentheses. *** denotes 1% significance level, ** denotes 5% significance 

level, and * denotes 10% significance level. 

 

Table 2.b – Amazon’s structural-break sub-period regressions (Nasdaq Index) 

Sub-period Alpha Beta EUR/USD GBP/USD Adj. R2 
No. of 
obs. 

7/2001 - 9/2008     
22.17  1.55***  1.31* -1.78*** 

 0.43 86 
( 14.89 ) ( 0.23 ) ( 0.67 ) ( 0.66 ) 

10/2008 - 7/2019 
16.79*  1.10***  -0.01  0.07 

 0.36 129 
( 9.02 ) ( 0.19 ) ( 0.37 ) ( 0.40 ) 

Notes: Standard errors in parentheses. *** denotes 1% significance level, ** denotes 5% significance 

level, and * denotes 10% significance level. 

 

The Chow tests appearing in Tables 2.a and 2.b are broadly consistent with the results reported in 

Tables 1.a and 1.b, with the sole exception that Walmart loses its post-crisis import-related exposure 

to the British pound and it exhibits some export-related post-crisis exposure to the Euro. Given, 

however, that the adjusted R squared in the post-crisis era is so low (and it drops compared to that in 

Table 1.a), the set of structural-break regressions does not seem so robust. On the contrary, Amazon’s 

structural-break regressions are more similar to these in Table 1.b. 

Moving on to the regressions of the 20 largest basic-materials companies presented in Table 3, the 

picture of exchange-rate exposure is very different. In 13 out of 20 basic-materials companies 

(ArcelorMittal, VALE S.A., Chalco, International Paper, Rio Tinto, AngloGold Ashanti, Arconic, CEMEX 

SAB, GGB, Harmony Gold, POSCO, Sasol, and US Steel) there is export-oriented exposure to the Euro 

(except International paper that has export-oriented exposure to the British pound and Arconic that 

has partly import-oriented exposure to the British pound).  
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Table 3 – Largest 20 Basic Materials companies regressed against the Dow Jones Index 

Company 
No. Empl. 

(K) 
Beta EUR/USD GBP/USD Adj. R2 

Chow F 
(all) 

Chow F 

ArcelorMittal 209.00 
 1.58***  1.64*** 0.44 

0.28 
1.33  1.32 

( 0.26 ) ( 0.50 ) ( 0.46 ) [ 0.26 ] [ 0.27 ] 

CRH 89.83 
 1.13*** 0.38 ( 0.21 

0.38  
0.67  0.02 

( 0.13 ) ( 0.24 ) ( 0.26 ) [ 0.62 ] [ 0.98 ] 

VALE S.A. 65.54 
 1.13***  0.83* 0.41 

0.17 
1.03  1.04 

( 0.19 ) ( 0.47 ) ( 0.50 ) [ 0.39 ] [ 0.36 ] 

Chalco 65.21 
 1.37***  1.22*** 0.11 

0.18 
0.95  0.07 

( 0.29 ) ( 0.39 ) ( 0.45 ) [ 0.44 ] [ 0.94 ] 

Mechel 59.38 
 1.28*** 0.94 1.01 

0.11 
0.53  0.81 

( 0.45 ) ( 1.01 ) ( 1.09 ) [ 0.72 ] [ 0.45 ] 

International Paper 53.00 
 1.61*** -0.10  0.62** 

0.53 
 6.45***  0.62 

( 0.17 ) ( 0.23 ) ( 0.26 ) [ 0.00 ] [ 0.54 ] 

EcoLab Inc. 49.00 
 0.65*** 0.22 -0.07 

0.15 
 3.07**  4.50** 

( 0.09 ) ( 0.31 ) ( 0.29 ) [ 0.02 ] [ 0.01 ] 

Rio Tinto 47.50 
 0.94***  0.95* 0.41 

0.14 
0.53  0.24 

( 0.21 ) ( 0.53 ) ( 0.52 ) [ 0.71 ] [ 0.79 ] 

PPG Industries 47.30 
 1.25*** 0.09 0.03 

0.41 
1.58  0.98 

( 0.12 ) ( 0.14 ) ( 0.23 ) [ 0.18 ] [ 0.38 ] 

AngloGold Ashanti 44.25 
-0.16  1.83*** -0.56 

0.09 
1.59  0.70 

( 0.23 ) ( 0.44 ) ( 0.49 ) [ 0.18 ] [ 0.50 ] 

Arconic 43.00 
 1.74***  1.45*** -1.14* 

0.34 
0.23  0.44 

( 0.19 ) ( 0.42 ) ( 0.68 ) [ 0.92 ] [ 0.65 ] 

CEMEX SAB 41.05 
 1.73***  1.22*** -0.25 

0.36  
 2.56**  3.17** 

( 0.23 ) ( 0.4 ) ( 0.43 ) [ 0.04 ] [ 0.04 ] 

GGB 40.06 
 2.06***  0.68* 0.00 

0.28 
 2.45**  0.65 

( 0.30 ) ( 0.41 ) ( 0.51 ) [ 0.05 ] [ 0.52 ] 

Co. Siderurgica 35.27 
 1.73*** 0.92 0.62 

0.15 
1.01  0.29 

( 0.31 ) ( 0.63 ) ( 0.70 ) [ 0.40 ] [ 0.75 ] 

Harmony Gold 34.03 
-0.44*  1.99*** -0.95 

0.06 
0.43  0.13 

( 0.26 ) ( 0.55 ) ( 0.58 ) [ 0.79 ] [ 0.88 ] 

POSCO 33.78 
 1.12***  1.19*** -0.05 

0.43 
 3.92***  3.76** 

( 0.12 ) ( 0.28 ) ( 0.30 ) [ 0.00 ] [ 0.03 ] 

Crown Holdings 33.00 
 1.06*** -0.06 0.37 

0.09 
1.29  0.56 

( 0.30 ) ( 0.45 ) ( 0.56 ) [ 0.28 ] [ 0.57 ] 

Sasol 31.43 
 0.76***  0.94*** 0.20 

0.34 
 2.13*  1.93 

( 0.14 ) ( 0.18 ) ( 0.24 ) [ 0.08 ] [ 0.15 ] 

Avery Dennison 30.00 
 1.21*** 0.28 -0.30 

0.45 
 5.05***  1.50 

( 0.10 ) ( 0.2 ) ( 0.22 ) [ 0.00 ] [ 0.22 ] 

US Steel 29.00  
 2.27***  0.99** 0.11 

0.36 
 3.05**  3.62** 

( 0.25 ) ( 0.48 )  ( 0.51 ) [ 0.02 ] [ 0.03 ] 

Notes:  Standard errors in parentheses. P-values of Chow tests in square brackets. “K” denotes 

thousands of employees. “Chow F (all)” denotes a Chow test of structural break in month 9/2008 for 

all regression coefficients, including the constant, while “Chow F” denotes a Chow test focusing only 

on the two FOREX coefficients. *** denotes 1% significance level, ** denotes 5% significance level, and 

* denotes 10% significance level. All regressions refer to 7/2001-7/2019 (215 obs.), except VALE S.A. 

(4/2002-7/2019, 206 obs.), Chalco (1/2002-7/2019, 209 obs.), and Mechel (11/2004-7/2019, 175 obs.). 
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A truly remarkable feature is the magnitude of the Forex-exposure coefficients. Certainly, the two 

biggest exposures are by two gold-mining companies, AngloGold Ashanti and Harmony Gold with Forex 

coefficients 1.83 and 1.99. However, gold-mining companies are special. First, it is easy to notice that 

these are the only two companies with market beta which is zero, or even negative. The main reason 

for these correlations with the market index (apart from having mining operations outside the US) is 

the countercyclical nature of gold prices and sales. When the economy goes down, and especially in 

severe recessions or crises, gold is a safe investment resort. Considering that the employed sample 

period contains the financial crisis, it is easy to see that gold served as a safe resort especially at times 

that the market index fell abruptly. From the magnitudes and the signs of the two Forex coefficients 

on these two gold companies, it seems that Europe has been a major buyer of gold. This buyer 

relationship seems to be the case especially at times that the Euro appreciated against the US dollar, 

shortly after the crisis (see Figure 1).  

Generally, the signs and magnitudes of the EUR/USD Forex coefficients reported in Table 3, reveal a 

strong export-oriented relationship of US companies with Europe, and a currency exposure that is 

substantial. In many cases the EUR/USD Forex coefficient are bigger than one, meaning that, on 

average, a 1% appreciation of the US dollar against the Euro may devrease returns by more than 1%. 

In many cases, the Forex coefficients are higher than the market beta. 

In addition to these strong currency-risk-exposure results, four companies, (EcoLab, CEMEX SAB, 

POSCO, and US Steel), exhibit a structural break in their currency-risk exposure. Looking first at the 

case of Ecolab in Table 3.a, the Chow test statistic is potentially biased, due to the low adjusted R 

squared in the pre-crisis sub-period (indicating an oversized sum of squared residuals, see equation 

(2)).  

Regarding the pre- and post-crisis exposures of CEMEX SAB, POSCO and US steel to the EUR/USD and 

GBP/USD Forex revealed by Tables 3.b, 3.c, and 3.d, it is crucial to make a key observation. All these 

three companies have been active in construction. After the 2008 financial crisis, construction has been 

persistently low in most western countries.  Therefore, these companies have been suffering losses, 

as it can be seen by the statistically significant post-crisis alphas that range from -13.5% to -38.98% 

annually. Perhaps, this cash-flow pressure has made these companies unable to hedge against 

currency risk after the crisis. 

 

Table 3.a – EcoLab’s structural-break sub-period regressions (Dow Jones Index) 

Sub-period Alpha Beta EUR/USD GBP/USD Adj. R2 
No. of 
obs. 

7/2001 - 9/2008     
-3.74  0.42**  1.35 -1.35 

 0.07 86 
( 15.92 ) ( 0.17 ) ( 1.22 ) ( 1.13 ) 

10/2008 - 7/2019 
7.04  0.77***  -0.08  0.22 

 0.41 129 
( 4.71 ) ( 0.11 ) ( 0.17 ) ( 0.23 ) 

Notes: Standard errors in parentheses. *** denotes 1% significance level, ** denotes 5% significance 

level, and * denotes 10% significance level. 
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Table 3.b – CEMEX SAB’s structural-break sub-period regressions (Dow Jones Index) 

Sub-period Alpha Beta EUR/USD GBP/USD Adj. R2 
No. of 
obs. 

7/2001 - 9/2008     
-6.76  1.22***  0.21 -0.34 

 0.16 86 
( 14.82 ) ( 0.21 ) ( 0.62 ) ( 0.65 ) 

10/2008 - 7/2019 
-26.40**  1.93***  1.46*** -0.20 

 0.47 129 
( 12.26 ) ( 0.33 ) ( 0.51 ) ( 0.51 ) 

Notes: Standard errors in parentheses. *** denotes 1% significance level, ** denotes 5% significance 

level, and * denotes 10% significance level. 

 

Table 3.c – POSCO’s structural-break sub-period regressions (Dow Jones Index) 

Sub-period Alpha Beta EUR/USD GBP/USD Adj. R2 
No. of 
obs. 

7/2001 - 9/2008     
20.30**  1.24*** -0.06 1.29** 

 0.32 86 
( 10.19 ) ( 0.19 ) ( 0.51 ) ( 0.59 ) 

10/2008 - 7/2019 
-13.55*  1.17***  1.41*** -0.47 

 0.53 129 
( 7.28 ) ( 0.18 ) ( 0.31 ) ( 0.31 ) 

Notes: Standard errors in parentheses. *** denotes 1% significance level, ** denotes 5% significance 

level, and * denotes 10% significance level. 

 

Table 3.d – US Steel’s structural-break sub-period regressions (Dow Jones Index) 

Sub-period Alpha Beta EUR/USD GBP/USD Adj. R2 
No. of 
obs. 

7/2001 - 9/2008     
8.28**  2.25*** 1.67** 0.64** 

 0.42 86 
( 16.13 ) ( 0.39 ) ( 0.79 ) ( 0.82 ) 

10/2008 - 7/2019 
-38.98**  2.84***  0.37 -0.57 

 0.36 129 
( 15.88 ) ( 0.34 ) ( 0.62 ) ( 0.65 ) 

Notes: Standard errors in parentheses. *** denotes 1% significance level, ** denotes 5% significance 

level, and * denotes 10% significance level. 

 

Table 4 presents a sensitivity/robustness analysis of Table 3, using the Nasdaq as the market index. 

The results presented in Table 4 are quite consistent with these in Table 3. The only difference is that, 

in Table 4, there are 15 out of 20 Basic-materials companies having severe export-oriented currency 

exposure, mostly to the Euro area (the two additional companies are CRH and Co. Siderurgica). These 

results confirm that the basic-materials sector has been broadly exposed to currency risk.  

Chow tests and Tables 4.a through 4.e agree with the structural-test results and sub-period 

estimations. A new company that marginally exhibits a structural break is Avery Dennison (10%-level 

significance). Nevertheless, Table 4.d that presents Avery Dennison’s sub-period regression 

estimations implies mostly a Chow-test-statistic imbalance, due to the relatively low adjusted R-

squared coefficient (0.15) in the pre-crisis sub-period, compared with its 0.49 post-crisis counterpart.  
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Table 4 – Largest 20 Basic Materials companies regressed against the Nasdaq Index 

Company 
No. Empl. 

(K) 
Beta EUR/USD GBP/USD Adj. R2 

Chow F 
(all) 

Chow F 

ArcelorMittal 209.00 
 1.10***  1.76*** 0.54 

0.27 
1.65  1.01 

( 0.29 ) ( 0.50 ) ( 0.48 ) [ 0.16 ] [ 0.37 ] 

CRH 89.83 
 0.75***  0.48** -0.13 

0.33 
0.21  0.04 

( 0.11 ) ( 0.21 ) ( 0.24 ) [ 0.93 ] [ 0.96 ] 

VALE S.A. 65.54 
 0.71***  0.93** 0.50 

0.14 
0.82  1.34 

( 0.14 ) ( 0.47 ) ( 0.51 ) [ 0.51 ] [ 0.26 ] 

Chalco 65.21 
 1.02***  1.31*** 0.16 

0.18 
0.39  0.03 

( 0.22 ) ( 0.39 ) ( 0.45 ) [ 0.81 ] [ 0.97 ] 

Mechel 59.38 
 0.88** 1.05 1.08 

0.11 
0.41  0.80 

( 0.38 ) ( 1.04 ) ( 1.14 ) [ 0.80 ] [ 0.45 ] 

International Paper 53.00 
 1.04*** 0.05  0.75** 

0.44 
 9.14***  1.04 

( 0.13 ) ( 0.27 ) ( 0.29 ) [ 0.00 ] [ 0.36 ] 

EcoLab Inc. 49.00 
 0.41*** 0.29 -0.01 

0.11 
 3.87***  4.21** 

( 0.07 ) ( 0.31 ) ( 0.31 ) [ 0.00 ] [ 0.02 ] 

Rio Tinto 47.50 
 0.74***  1.00* 0.45 

0.15 
0.48  0.16 

( 0.16 ) ( 0.54 ) ( 0.53 ) [ 0.75 ] [ 0.85 ] 

PPG Industries 47.30 
 0.79*** 0.21 0.13 

0.32 
 2.48**  0.36 

( 0.09 ) ( 0.17 ) ( 0.24 ) [ 0.05 ] [ 0.70 ] 

AngloGold Ashanti 44.25 
-0.07  1.81*** -0.58 

0.09 
 2.13*  0.67 

( 0.16 ) ( 0.45 ) ( 0.49 ) [ 0.08 ] [ 0.51 ] 

Arconic 43.00 
 1.24***  1.58*** -1.03 

0.33 
0.91  0.49 

( 0.14 ) ( 0.43 ) ( 0.69 ) [ 0.46 ] [ 0.61 ] 

CEMEX SAB 41.05 
 1.31***  1.32*** -0.16 

0.38 
 3.34**  3.38** 

( 0.16 ) ( 0.36 ) ( 0.4 ) [ 0.01 ] [ 0.04 ] 

GGB 40.06 
 1.30***  0.88** 0.17 

0.22 
1.16  0.86 

( 0.22 ) ( 0.42 ) ( 0.54 ) [ 0.33 ] [ 0.42 ] 

Co. Siderurgica 35.27 
 1.05***  1.11* 0.77 

0.13 
0.82  0.39 

( 0.24 ) ( 0.63 ) ( 0.71 ) [ 0.51 ] [ 0.68 ] 

Harmony Gold 34.03 
-0.3  1.95*** -0.98* 

0.06 
0.44  0.10 

( 0.2 ) ( 0.56 ) ( 0.58 ) [ 0.78 ] [ 0.90 ] 

POSCO 33.78 
 0.77***  1.28*** 0.02 

0.41 
 4.08***  4.13** 

( 0.09 ) ( 0.26 ) ( 0.28 ) [ 0.00 ] [ 0.02 ] 

Crown Holdings 33.00 
 0.75*** 0.02 0.44 

0.09 
0.76  0.68 

( 0.26 ) ( 0.43 ) ( 0.55 ) [ 0.55 ] [ 0.51 ] 

Sasol 31.43 
 0.56***  1.00*** 0.25 

0.34 
 2.31*  1.85 

( 0.10 ) ( 0.18 ) ( 0.24 ) [ 0.06 ] [ 0.16 ] 

Avery Dennison 30.00 
 0.75*** 0.40 -0.20 

0.33 
 7.24***  2.57* 

( 0.09 ) ( 0.24 ) ( 0.24 ) [ 0.00 ] [ 0.08 ] 

US Steel 29.00  
 1.55***  1.18** 0.26 

0.32  
 2.65**  2.68* 

( 0.17 ) ( 0.48 ) ( 0.54 ) [ 0.03 ] [ 0.07 ] 

Notes:  Standard errors in parentheses. P-values of Chow tests in square brackets. “K” denotes 

thousands of employees. “Chow F (all)” denotes a Chow test of structural break in month 9/2008 for 

all regression coefficients, including the constant, while “Chow F” denotes a Chow test focusing only 

on the two FOREX coefficients. *** denotes 1% significance level, ** denotes 5% significance level, and 

* denotes 10% significance level. All regressions refer to 7/2001-7/2019 (215 obs.), except VALE S.A. 

(4/2002-7/2019, 206 obs.), Chalco (1/2002-7/2019, 209 obs.), and Mechel (11/2004-7/2019, 175 obs.). 
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Table 4.a – EcoLab’s structural-break sub-period regressions (Nasdaq Index) 

Sub-period Alpha Beta EUR/USD GBP/USD Adj. R2 
No. of 
obs. 

7/2001 - 9/2008     
-4.31  0.18  1.36 -1.36 

 0.05 86 
( 15.82 ) ( 0.12 ) ( 1.21 ) ( 1.14 ) 

10/2008 - 7/2019 
5.98  0.60***  -0.03  0.22 

 0.39 129 
( 5.04 ) ( 0.11 ) ( 0.20 ) ( 0.24 ) 

Notes: Standard errors in parentheses. *** denotes 1% significance level, ** denotes 5% significance 

level, and * denotes 10% significance level. 

 

Table 4.b – CEMEX SAB’s structural-break sub-period regressions (Nasdaq Index) 

Sub-period Alpha Beta EUR/USD GBP/USD Adj. R2 
No. of 
obs. 

7/2001 - 9/2008     
-7.75  0.93*** 0.18 -0.15 

 0.22 86 
( 13.94 ) ( 0.16 ) ( 0.61 ) ( 0.60 ) 

10/2008 - 7/2019 
-30.81**  1.63***  1.54*** -0.27 

 0.48 129 
( 12.59 ) ( 0.26 ) ( 0.44 ) ( 0.47 ) 

Notes: Standard errors in parentheses. *** denotes 1% significance level, ** denotes 5% significance 

level, and * denotes 10% significance level. 

 

Table 4.c – POSCO’s structural-break sub-period regressions (Nasdaq Index) 

Sub-period Alpha Beta EUR/USD GBP/USD Adj. R2 
No. of 
obs. 

7/2001 - 9/2008     
19.00*  0.76*** -0.06 1.38** 

 0.32 86 
( 10.22 ) ( 0.13 ) ( 0.56 ) ( 0.62 ) 

10/2008 - 7/2019 
-15.35**  0.93***  1.49*** -0.47* 

 0.52 129 
( 7.41 ) ( 0.15 ) ( 0.26 ) ( 0.26 ) 

Notes: Standard errors in parentheses. *** denotes 1% significance level, ** denotes 5% significance 

level, and * denotes 10% significance level. 

 

 

Table 4.d – Avery Dennison’s structural-break sub-period regressions (Nasdaq Index) 

Sub-period Alpha Beta EUR/USD GBP/USD Adj. R2 
No. of 
obs. 

7/2001 - 9/2008     
-2.26**  0.38*** -0.12 -0.22 

 0.15 86 
( 7.27 ) ( 0.11 ) ( 0.38 ) ( 0.42 ) 

10/2008 - 7/2019 
-5.86  1.15***  0.41 -0.42 

 0.49 129 
( 6.34 ) ( 0.13 ) ( 0.26 ) ( 0.27 ) 

Notes: Standard errors in parentheses. *** denotes 1% significance level, ** denotes 5% significance 

level, and * denotes 10% significance level. 
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Table 4.e – US Steel’s structural-break sub-period regressions (Nasdaq Index) 

Sub-period Alpha Beta EUR/USD GBP/USD Adj. R2 
No. of 
obs. 

7/2001 - 9/2008     
6.09  1.49*** 1.63* 0.88 

 0.42 86 
( 15.93 ) ( 0.22 ) ( 0.87 ) ( 0.91 ) 

10/2008 - 7/2019 
-40.71**  2.08***  0.64 -0.47 

 0.31 129 
( 16.95 ) ( 0.31 ) ( 0.58 ) ( 0.68 ) 

Notes: Standard errors in parentheses. *** denotes 1% significance level, ** denotes 5% significance 

level, and * denotes 10% significance level. 

 

 

The next group of 20 companies I examine is the 20 largest US banking/financial companies. These 

companies have access to financial instruments that attempt to hedge any kind of risk, including 

currency risk.  In Table 5, in which regressions are run against the Dow-Jones index, we observe that 

only 4 out of 20 financial institutions exhibit exposure to currency risk. These financial institutions are 

Goldman Sachs, exhibiting a benign export-oriented exposure to the British pound, HSBC Bank USA, 

also exhibiting some export-oriented exposure to the British pound, American Express, exhibiting 

import-oriented exposure from the Euro area and export-oriented exposure to the British pound, while 

MUFG Union Bank seems strongly exposed to British-pound risk with a coefficient of 1.13.  

A brief message from the first five columns of Table 5 is that the biggest US financial institutions do 

not seem exposed to currency risk. Nevertheless, some financial institutions with portfolios tied to the 

financial market of London exhibit some currency-risk exposure mostly to the British pound. 

The Chow tests on all regression coefficients, appearing in the penultimate column of Table 5, show 

that 7 out of 20 financial institutions experienced a structural break after the crisis. This is rather 

unsurprising, given the nature of the crisis, which was financial. Yet, what we learn from the last 

column of Table 5 is that the structural break is not focused on the currency-risk exposure. Rather it is 

structural changes in market betas after the crisis and potentially also in alphas, since many financial 

institutions experienced long losses after the crisis. 

The only bank that experienced a currency-exposure structural break is HSBC Bank USA. The Chow test 

is rather weak, indicating a structural break at the 10% level of significance. In Table 5.a, we can see 

that HSBC Bank USA became more exposed to the British pound after the financial crisis.  This post-

crisis exposure may be attributed to the traditional investment ties that HSBC Bank USA has with HSBC 

bank based in the UK. From the sign of the coefficient, it seems that HSBC Bank USA has been exporting 

financial services to the UK. 
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Table 5 – Largest 20 Banking/Financial companies regressed against the Dow Jones Index 

Company 
Assets 

($B) 
Beta EUR/USD GBP/USD Adj. R2 

Chow F 
(all) 

Chow F 

JPMorgan Chase  2737 
 1.41***  0.09  0.10 

 0.48 
 0.14  0.23 

( 0.13 ) ( 0.19 ) ( 0.21 ) [ 0.97 ] [ 0.79 ] 

Bank of America  2377 
 1.64***  0.03  0.65 

 0.32 
 5.63***  1.99 

( 0.24 ) ( 0.56 ) ( 0.50 ) [ 0.00 ] [ 0.14 ] 

Citigroup  1958 
 2.09*** -0.42  0.49 

 0.17 
 1.02  0.24 

( 0.31 ) ( 0.63 ) ( 0.46 ) [ 0.40 ] [ 0.79 ] 

Wells Fargo  1887 
 1.02*** -0.02  0.23 

 0.20 
 5.26***  0.78 

( 0.18 ) ( 0.33 ) ( 0.35 ) [ 0.00 ] [ 0.46 ] 

Goldman Sachs  925 
 1.24***  0.09  0.42* 

 0.43 
 0.32  0.15 

( 0.15 ) ( 0.23 ) ( 0.23 ) [ 0.87 ] [ 0.86 ] 

Morgan Stanley  875 
 1.53*** -0.02  0.40 

 0.41 
 1.75  0.49 

( 0.16 ) ( 0.39 ) ( 0.34 ) [ 0.14 ] [ 0.62 ] 

US Bancorp  475 
 1.00***  0.02  0.22 

 0.37 
 1.32  0.02 

( 0.13 ) ( 0.36 ) ( 0.30 ) [ 0.26 ] [ 0.98 ] 

PNC Financial 
Services 

 392 
 1.07*** -0.02  0.18 

 0.36 
 2.33*  0.18 

( 0.13 ) ( 0.30 ) ( 0.30 ) [ 0.06 ] [ 0.84 ] 

TD Bank NA  384 
 0.99***  0.18  0.21 

 0.29 
 0.97  0.57 

( 0.11 ) ( 0.16 ) ( 0.22 ) [ 0.42 ] [ 0.57 ] 

Capital One  373 
 1.55***  0.24  0.28 

 0.35 
 0.75  1.03 

( 0.24 ) ( 0.48 ) ( 0.50 ) [ 0.56 ] [ 0.36 ] 

Bank NY Mellon  346 
 1.09*** -0.15  0.09 

 0.36 
 0.43  0.51 

( 0.14 ) ( 0.17 ) ( 0.20 ) [ 0.79 ] [ 0.60 ] 

TIAA  307 
 1.02***  0.03  0.12 

 0.71 
 0.50  0.87 

( 0.09 ) ( 0.11 ) ( 0.10 ) [ 0.74 ] [ 0.42 ] 

Charles Schwab 
Corp 

 282 
 1.40*** -0.31  0.41 

 0.42 
 1.01  1.06 

( 0.14 ) ( 0.22 ) ( 0.29 ) [ 0.40 ] [ 0.35 ] 

HSBC Bank USA  279 
 0.87***  0.22  0.68*** 

 0.47 
 1.93  2.75* 

( 0.10 ) ( 0.22 ) ( 0.23 ) [ 0.11 ] [ 0.07 ] 

State Street Corp  228 
 1.23***  0.33  0.31 

 0.41 
 0.92  1.13 

( 0.16 ) ( 0.34 ) ( 0.35 ) [ 0.45 ] [ 0.32 ] 

BB&T  227 
 1.03*** -0.36  0.18 

 0.29 
 4.90***  0.28 

( 0.16 ) ( 0.27 ) ( 0.26 ) [ 0.00 ] [ 0.75 ] 

SunTrust Banks  220 
 1.23***  0.19  0.12 

 0.28 
 3.42***  0.82 

( 0.23 ) ( 0.61 ) ( 0.51 ) [ 0.01 ] [ 0.44 ] 

American Express  197 
 1.56*** -0.54*  0.61** 

 0.56 
 0.26  0.20 

( 0.14 ) ( 0.28 ) ( 0.30 ) [ 0.90 ] [ 0.82 ] 

MUFG Union Bank  170 
 0.71*** -0.26  1.13*** 

 0.22 
 2.38*  1.48 

( 0.17 ) ( 0.35 ) ( 0.35 ) [ 0.05 ] [ 0.23 ] 

Fifth Third Bank  167 
 1.51***  0.40  0.21 

 0.26 
 2.00*  1.12 

( 0.34 ) ( 0.87 ) ( 0.76 ) [ 0.10 ] [ 0.33 ] 

Notes:  Standard errors in parentheses. P-values of Chow tests in square brackets. “$B” denotes billions 

of US dollars. “Chow F (all)” denotes a Chow test of structural break in month 9/2008 for all regression 

coefficients, including the constant, while “Chow F” denotes a Chow test focusing only on the two 

FOREX coefficients.   *** denotes 1% significance level, ** denotes 5% significance level, and * denotes 

10% significance level. All regressions span the period 7/2001-7/2019 (215 obs.), except TIAA, that 

spans the period 5/2006-7/2019 (158 obs.). 
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Table 5.a – HSBC’s structural-break sub-period regressions (Dow Jones Index) 

Sub-period Alpha Beta EUR/USD GBP/USD Adj. R2 
No. of 
obs. 

7/2001 - 9/2008     
2.48  0.86***  -0.02 0.44 

 0.48 86 
( 4.46 ) ( 0.09 ) ( 0.29 ) ( 0.28 ) 

10/2008 - 7/2019 
-9.32  0.77***  0.43  0.86*** 

 0.48 129 
( 5.93 ) ( 0.17 ) ( 0.27 ) ( 0.31 ) 

Notes: Standard errors in parentheses. *** denotes 1% significance level, ** denotes 5% significance 

level, and * denotes 10% significance level. 

 

 

Table 6 presents the same analysis as in Table 5, but the market index is now the Nasdaq index. The 

difference between the results in Tables 5 and 6 is not big. First of all, the same 4 out of 20 financial 

institutions exhibit exposure to currency risk. These financial institutions are Goldman Sachs, HSBC 

Bank USA, American Express, and MUFG Union Bank, all exhibiting export-oriented exposure to the 

British pound. Again MUFG Union Bank is strongly exposed to British-pound risk with a coefficient of 

1.20. 

Like in Table 5, the penultimate column of Table 6, showing the Chow tests on all regression 

coefficients of the regression specification given by equation (1), shows numerous structural breaks. 

Specifically, 9 out of 20 banks exhibited a post-financial crisis structural break. These banks are the 

Bank of America, Wells Fargo, US Bancorp, PNC Financial Services, HSBC Bank USA, BB&T, SunTrust 

Banks, the MUFG Union Bank, and the Fifth Third Bank. Nevertheless, again, this structural break does 

not refer to currency-risk exposure coefficients. The structural break focuses on market beta and alpha 

coefficients.  

The only two banks that exhibit a structural break in their currency-risk exposure coefficients are the 

Bank of America and HSBC Bank USA. Their sub-period-specific coefficient estimates appear in Tables 

6.a and 6.b. For the Bank of America, two pre-crisis currency exposure coefficients were significant at 

the 10% level. Bank of America had import-oriented exposure to the Euro and export-oriented 

exposure to the British pound. In the post-crisis era, the Bank of America exhibited no currency 

exposure. Nevertheless, we can see that in the post-crisis era had a statistically significant alpha 

reflecting annual losses of 22.65%. This alpha mirrors the steep losses that Bank of America, like many 

US banks, sustained during the crisis, having to climb a very steep hill of recovery. Finally, HSBC Bank 

USA always exhibits an export-oriented exposure to the British pound, but this exposure seems to have 

been strengthened after the crisis. 

In conclusion, unlike the basic-materials companies, financial institutions do not seem to be exposed 

to severe currency risks. Some US banks with tight ties to the UK financial markets seem to have some 

currency exposure to the British pound. Despite that many US banks experienced post-crisis structural 

changes in their market exposure, structural breaks in the few cases of currency-risk exposure have 

been benign or difficult to detect.  
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Table 6 – Largest 20 Banking/Financial companies regressed against the Nasdaq Index 

Company 
Assets 

($B) 
Beta EUR/USD GBP/USD Adj. R2 

Chow F 
(all) 

Chow F 

JPMorgan Chase  2737 
 0.92*** 0.22 0.21 

0.39 
0.69  0.43 

( 0.12 ) ( 0.23 ) ( 0.22 [ 0.60 ] [ 0.65 ] 

Bank of America  2377 
 1.01*** 0.20 0.78 

0.25 
 7.64***  2.73* 

( 0.16 ) ( 0.65 ) ( 0.52 ) [ 0.00 ] [ 0.07 ] 

Citigroup  1958 
 1.25*** -0.19 0.67 

0.12 
1.29  0.49 

( 0.17 ) ( 0.72 ) ( 0.52 ) [ 0.27 ] [ 0.62 ] 

Wells Fargo  1887 
 0.48*** 0.14 0.36 

0.10 
 6.62***  2.02 

( 0.13 ) ( 0.38 ) ( 0.36 ) [ 0.00 ] [ 0.13 ] 

Goldman Sachs  925 
 0.98*** 0.16  0.47** 

0.48 
0.85  0.51 

( 0.08 ) ( 0.20 ) ( 0.21 ) [ 0.50 ] [ 0.60 ] 

Morgan Stanley  875 
 1.17*** 0.07 0.47 

0.45 
0.49  0.22 

( 0.12 ) ( 0.36 ) ( 0.31 ) [ 0.74 ] [ 0.80 ] 

US Bancorp  475 
 0.55*** 0.15 0.32 

0.23 
 2.43**  0.24 

( 0.11 ) ( 0.42 ) ( 0.32 ) [ 0.05 ] [ 0.79 ] 

PNC Financial 
Services 

 392 
 0.69*** 0.09 0.27 

0.29 
 2.23*  0.19 

( 0.09 ) ( 0.36 ) ( 0.31 ) [ 0.07 ] [ 0.83 ] 

TD Bank NA  384 
 0.67*** 0.26 0.28 

0.26 
1.38  0.90 

( 0.10 ) ( 0.16 ) ( 0.22 ) [ 0.24 ] [ 0.41 ] 

Capital One  373 
 0.99*** 0.39 0.40 

0.29 
0.76  1.33 

( 0.17 ) ( 0.56 ) ( 0.52 ) [ 0.55 ] [ 0.27 ] 

Bank NY Mellon  346 
 0.78*** -0.07 0.15 

0.34 
0.15  0.28 

( 0.10 ) ( 0.2 ) ( 0.22 ) [ 0.96 ] [ 0.76 ] 

TIAA  307 
 0.93*** 0.04 0.04 

0.87 
1.63  1.79 

( 0.05 ) ( 0.07 ) ( 0.06 ) [ 0.17 ] [ 0.17 ] 

Charles Schwab 
Corp 

 282 
 1.05*** -0.22 0.48 

0.44 
1.36  0.89 

( 0.10 ) ( 0.27 ) ( 0.30 ) [ 0.25 ] [ 0.41 ] 

HSBC Bank USA  279 
 0.57*** 0.30  0.75*** 

0.42 
 2.11*  3.51** 

( 0.08 ) ( 0.25 ) ( 0.26 ) [ 0.08 ] [ 0.03 ] 

State Street Corp  228 
 0.91*** 0.41 0.38 

0.42 
1.57  1.51 

( 0.09 ) ( 0.40 ) ( 0.37 ) [ 0.18 ] [ 0.22 ] 

BB&T  227 
 0.54*** -0.22 0.29 

0.15 
 7.81***  0.17 

( 0.13 ) ( 0.32 ) ( 0.28 ) [ 0.00 ] [ 0.84 ] 

SunTrust Banks  220 
 0.71*** 0.34 0.24 

0.19 
 5.78***  1.45 

( 0.14 ) ( 0.69 ) ( 0.52 ) [ 0.00 ] [ 0.24 ] 

American Express  197 
 1.01*** -0.39  0.72** 

0.45 
0.86  0.09 

( 0.12 ) ( 0.32 ) ( 0.34 ) [ 0.49 ] [ 0.92 ] 

MUFG Union Bank  170 
 0.40*** -0.17  1.20*** 

0.18 
 2.96**  2.11 

( 0.12 ) ( 0.34 ) ( 0.34 ) [ 0.02 ] [ 0.12 ] 

Fifth Third Bank  167 
 0.82*** 0.59 0.37 

0.17 
 2.68**  2.00 

( 0.19 ) ( 0.97 ) ( 0.78 ) [ 0.03 ] [ 0.14 ] 

Notes:  Standard errors in parentheses. P-values of Chow tests in square brackets. “$B” denotes billions 

of US dollars. “Chow F (all)” denotes a Chow test of structural break in month 9/2008 for all regression 

coefficients, including the constant, while “Chow F” denotes a Chow test focusing only on the two 

FOREX coefficients.   *** denotes 1% significance level, ** denotes 5% significance level, and * denotes 

10% significance level. All regressions span the period 7/2001-7/2019 (215 obs.), except TIAA, that 

spans the period 5/2006-7/2019 (158 obs.). 
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Table 6.a – Bank of America’s structural-break sub-period regressions (Nasdaq Index) 

Sub-period Alpha Beta EUR/USD GBP/USD Adj. R2 
No. of 
obs. 

7/2001 - 9/2008     
-6.69  0.36**  -1.11* 1.27* 

 0.05 86 
( 11.38 ) ( 0.16 ) ( 0.66 ) ( 0.72 ) 

10/2008 - 7/2019 
-22.65*  1.79***  0.25  0.18 

 0.43 129 
( 13.02 ) ( 0.26 ) ( 0.75 ) ( 0.68 ) 

Notes: Standard errors in parentheses. *** denotes 1% significance level, ** denotes 5% significance 

level, and * denotes 10% significance level. 

 

Table 6.b – HSBC’s structural-break sub-period regressions (Nasdaq Index) 

Sub-period Alpha Beta EUR/USD GBP/USD Adj. R2 
No. of 
obs. 

7/2001 - 9/2008     
1.56  0.51***  -0.03 0.50* 

 0.40 86 
( 4.91 ) ( 0.08 ) ( 0.31 ) ( 0.29 ) 

10/2008 - 7/2019 
-9.19  0.53***  0.43  0.91** 

 0.44 129 
( 6.08 ) ( 0.15 ) ( 0.31 ) ( 0.35 ) 

Notes: Standard errors in parentheses. *** denotes 1% significance level, ** denotes 5% significance 

level, and * denotes 10% significance level. 

The general picture we have so far, from the six main tables presenting all regressions of companies 

against the EUR/USD and the GBP/USD Forex, can be summarized by mild currency-risk exposure for 

the 20 largest US firms and the 20 largest US financial institutions. Post-crisis structural breaks on these 

few cases of exposures do not reveal dramatic changes or any hints for these changes. On the contrary, 

the 20 biggest basic-materials companies have substantial currency-risk exposure, mostly to the Euro. 

In the several cases of structural breaks in this category of companies, the post-crisis changes may 

indicate cash-flow problems that have influenced mostly companies specializing in construction 

materials. This is reasonable, because the Great Recession followed the financial crisis. Therefore, the 

global demand for construction materials has decreased substantially. 

Given these general insights, the next set of questions focuses on whether the high concentration of 

manufacturing in China has led to currency-risk exposure to the Chinese Yuan. 

 

 

4.2   Part B of results: using the EUR/USD Forex and the CNY/USD Forex only 

In Part B I repeat all the analysis of Part A in Section 4.1 above, but I replace the GBP/USD Forex with 

the CNY/USD Forex in the regression analysis. As China has become a major global center of 

manufacturing, it is natural to think that a substantial proportion of world transactions of goods and 

services are made with China. For this reason, it is plausible to examine whether there is currency-risk 

exposure of US multinational firms to the Chinese Yuan. Nevertheless, two pictures warn us about the 

potential limitations of regression analysis. Specifically, the bottom panel of Figure 1 shows that only 

after 2005 China abandoned a currency-peg regime with the US dollar. Additionally, Figure 2 reveals 

that, even after the currency-peg regime, the Chinese Yuan exhibited milder fluctuations than other 

currencies. These features shorten the time-series horizon and limit the amount of variation needed 

for detecting some correlations that might be present in the data.   
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Table 7 – Largest 20 US companies regressed against the Dow Jones Index 

Company 
Revenue 

($B) 
Beta EUR/USD CNY/USD Adj. R2 

Chow F 
(all) 

Chow F 

Walmart  514.41 
 0.45*** -0.01 -0.03 

 0.11 
 2.25*  4.52** 

( 0.12 ) ( 0.15 ) ( 0.42 ) [ 0.07 ] [ 0.01 ] 

ExxonMobil  290.21 
 0.71***  0.13  0.07 

 0.35 
 0.96  1.65 

( 0.10 ) ( 0.11 ) ( 0.35 ) [ 0.43 ] [ 0.20 ] 

Apple Inc.  265.60 
 1.28*** -0.46** -0.53 

 0.06 
 1.17  0.92 

( 0.19 ) ( 0.21 ) ( 1.27 ) [ 0.33 ] [ 0.40 ] 

Berkshire Hathaway  247.84 
 0.10  5.29 -13.41 

-0.00 
 0.14  0.08 

( 2.80 ) ( 4.30 ) ( 10.09 ) [ 0.97 ] [ 0.92 ] 

Amazon  232.89 
 1.18***  0.13  0.35 

 0.21 
 2.61**  0.45 

( 0.22 ) ( 0.29 ) ( 0.68 ) [ 0.04 ] [ 0.64 ] 

UnitedHealth Group  226.25 
 0.84***  0.06 -1.02* 

 0.13 
 2.30*  2.75* 

( 0.22 ) ( 0.31 ) ( 0.56 ) [ 0.06 ] [ 0.07 ] 

McKesson Corp.  208.36 
 0.77***  0.03  0.82 

 0.17 
 0.84  0.29 

( 0.19 ) ( 0.26 ) ( 0.71 ) [ 0.50 ] [ 0.75 ] 

CVS Health  194.58 
 0.92*** -0.20  0.31 

 0.26 
 0.53  0.51 

( 0.13 ) ( 0.14 ) ( 0.47 ) [ 0.71 ] [ 0.60 ] 

AT&T  170.76 
 0.68***  0.02 -0.30 

 0.23 
 5.07***  0.27 

( 0.11 ) ( 0.13 ) ( 0.44 ) [ 0.00 ] [ 0.77 ] 

AmerisourceBergen  167.94 
 0.84*** -0.01  0.64 

 0.10 
 0.68  0.15 

( 0.13 ) ( 0.22 ) ( 0.65 ) [ 0.61 ] [ 0.86 ] 

Chevron Corp.  166.34 
 0.85***  0.23*  0.14 

 0.41 
 0.63  0.91 

( 0.10 ) ( 0.12 ) ( 0.37 ) [ 0.64 ] [ 0.40 ] 

Ford Motor Comp.  160.34 
 1.95***  0.01 -0.98 

 0.31 
 0.22  0.40 

( 0.42 ) ( 0.41 ) ( 1.01 ) [ 0.93 ] [ 0.67 ] 

Costco  141.58 
 0.83*** -0.14 -0.01 

 0.30 
 0.52  1.01 

( 0.09 ) ( 0.14 ) ( 0.30 ) [ 0.72 ] [ 0.37 ] 

Alphabet Inc. 
(Google) 

 136.82 
 1.00*** -0.12  0.55 

 0.14 
 1.46  0.86 

( 0.16 ) ( 0.22 ) ( 0.72 ) [ 0.22 ] [ 0.43 ] 

Cardinal Health   136.81 
 0.89*** -0.26  0.88 

 0.23 
 1.56  0.38 

( 0.14 ) ( 0.21 ) ( 0.60 ) [ 0.19 ] [ 0.68 ] 

Walgreens Boots 
Alliance 

 131.54 
 1.04*** -0.07 -0.52 

 0.26 
 0.58  0.11 

( 0.14 ) ( 0.20 ) ( 0.52 ) [ 0.68 ] [ 0.89 ] 

Verizon 
Communications 

 130.86 
 0.61*** -0.10 -0.09 

 0.19 
 2.76**  0.92 

( 0.09 ) ( 0.13 ) ( 0.42 ) [ 0.03 ] [ 0.40 ] 

Kroger  121.16 
 0.65*** -0.05 -0.09 

 0.08 
 0.28  0.31 

( 0.13 ) ( 0.19 ) ( 0.75 ) [ 0.89 ] [ 0.73 ] 

General Electric  120.27 
 1.40***  0.19 -0.03 

 0.45 
 1.12  0.68 

( 0.16 ) ( 0.18 ) ( 0.73 ) [ 0.35 ] [ 0.51 ] 

Valero  111.41 
 1.37***  0.07 -0.09 

 0.21 
 1.44  1.62 

( 0.22 ) ( 0.33 ) ( 0.74 ) [ 0.22 ] [ 0.20 ] 

Notes:  Standard errors in parentheses. P-values of Chow tests in square brackets. “$B” denotes billions 

of US dollars. “Chow F (all)” denotes a Chow test of structural break in month 9/2008 for all regression 

coefficients, including the constant, while “Chow F” denotes a Chow test focusing only on the two 

FOREX coefficients.   *** denotes 1% significance level, ** denotes 5% significance level, and * denotes 

10% significance level. All regressions span the period 11/2002-7/2019 (176 obs., due to missing data 

for CNY), except Alphabet Inc. (Google), that spans the period 9/2004-7/2019 (165 obs.). 
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Table 7.a – Walmart’s structural-break sub-period regressions (Dow Jones Index) 

Sub-period Alpha Beta EUR/USD CNY/USD Adj. R2 
No. of 
obs. 

7/2001 - 9/2008     
2.22  0.38**  -0.68*** 2.42 

 0.14 47 
( 10.50 ) ( 0.18 ) ( 0.22 ) ( 1.79 ) 

10/2008 - 7/2019 
2.05  0.44***  0.15  -0.35 

 0.14 129 
( 5.13 ) ( 0.16 ) ( 0.18 ) ( 0.42 ) 

Notes: Standard errors in parentheses. *** denotes 1% significance level, ** denotes 5% significance 

level, and * denotes 10% significance level. 

 

 

Table 7.b – UnitedHealth Group’s structural-break sub-period regressions (Dow Jones 

Index) 

Sub-period Alpha Beta EUR/USD CNY/USD Adj. R2 
No. of 
obs. 

7/2001 - 9/2008     
-21.52  0.59  0.32 -4.85 

 -0.01 47 
( 37.12 ) ( 0.45 ) ( 0.81 ) ( 5.03 ) 

10/2008 - 7/2019 
14.48*  0.80***  0.09  -0.42 

 0.23 129 
( 7.78 ) ( 0.27 ) ( 0.34 ) ( 0.39 ) 

Notes: Standard errors in parentheses. *** denotes 1% significance level, ** denotes 5% significance 

level, and * denotes 10% significance level. 

 

When comparing Table 7 with Table 1, we must first observe that the time-horizon is different, shorter 

by more than three years. Since we have seen the exposure of these companies to the EUR/USD Forex 

before, it is most informative to focus on any risk exposure on the Chinese Yuan.  

Of all the 20 regressions appearing in Table 7, only the UnitedHealth Group seems to have import-

oriented exposure to the Chinese Yuan. Yet, despite that the CNY/USD Forex coefficient is 1.02, it 

comes with a large standard error and it is significant only at the 10% level. With only 1 out of 20 

companies exposed the Chinese Yuan, we can see that there is essentially no detectible currency risk 

in trading with China, at least in the present database. 

Looking at the Forex-coefficient Chow tests in the last column of Table 7, the UnitedHealth Group 

indeed exhibits a marginal structural-break Chow-test statistic at the 10% level and Walmart has a 

structural break at the 5% significance level. Table 7.a shows that Walmart’s structural break is due to 

an import-oriented currency-risk exposure to the Euro, in the pre-crisis era, that did not continue after 

the crisis. On the contrary, the weakly motivated structural-break of UnitedHealth Group does not lead 

to a detectible Forex coefficient difference in the sub-period breakdown shown in Table 7.b. Most 

noticeable is the adjusted R squared of the pre-crisis sub-period that is essentially zero for 

UnitedHealth Group in Table 7.b. The fact that R squared of the post-crisis sub-period is 0.23 reveals 

that the marginally high Chow F statistic UnitedHealth Group appearing in the last column of Table 7 

was most likely driven by an imbalance in the sums of squared residuals referring to the two sub-

periods (see equation (2)).  
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Table 8 – Largest 20 US companies regressed against the Nasdaq Index 

Company 
Revenue 

($B) 
Beta EUR/USD CNY/USD Adj. R2 

Chow F 
(all) 

Chow F 

Walmart  514.41 
 0.23**  0.08 -0.02 

 0.05 
 2.50**  5.05*** 

( 0.09 ) ( 0.16 ) ( 0.45 ) [ 0.04 ] [ 0.01 ] 

ExxonMobil  290.21 
 0.38***  0.26**  0.08 

 0.20 
 0.15  0.19 

( 0.09 ) ( 0.12 ) ( 0.39 ) [ 0.96 ] [ 0.83 ] 

Apple Inc.  265.60 
 1.17*** -0.48** -0.75 

 0.08 
 1.27  1.10 

( 0.20 ) ( 0.22 ) ( 1.20 ) [ 0.28 ] [ 0.34 ] 

Berkshire Hathaway  247.84 
-0.16  5.43 -13.30 

-0.00 
 0.06  0.07 

( 2.10 ) ( 4.24 ) ( 10.05 ) [ 0.99 ] [ 0.94 ] 

Amazon  232.89 
 1.25***  0.02  0.07 

 0.35 
 1.27  0.54 

( 0.14 ) ( 0.25 ) ( 0.55 ) [ 0.28 ] [ 0.58 ] 

UnitedHealth Group  226.25 
 0.59***  0.14 -1.07* 

 0.10 
 2.37*  2.94* 

( 0.14 ) ( 0.27 ) ( 0.59 ) [ 0.05 ] [ 0.06 ] 

McKesson Corp.  208.36 
 0.64***  0.06  0.72 

 0.18 
 1.09  0.22 

( 0.15 ) ( 0.26 ) ( 0.70 ) [ 0.36 ] [ 0.80 ] 

CVS Health  194.58 
 0.70*** -0.13  0.22 

 0.24 
 0.48  0.78 

( 0.09 ) ( 0.13 ) ( 0.47 ) [ 0.75 ] [ 0.46 ] 

AT&T  170.76 
 0.41***  0.13 -0.31 

 0.14 
 2.61**  0.01 

( 0.09 ) ( 0.13 ) ( 0.46 ) [ 0.04 ] [ 0.99 ] 

AmerisourceBergen  167.94 
 0.57***  0.09  0.59 

 0.08 
 0.82  0.34 

( 0.13 ) ( 0.21 ) ( 0.65 ) [ 0.52 ] [ 0.71 ] 

Chevron Corp.  166.34 
 0.49***  0.38***  0.13 

 0.27 
 0.05  0.05 

( 0.08 ) ( 0.14 ) ( 0.39 ) [ 1.00 ] [ 0.95 ] 

Ford Motor Comp.  160.34 
 1.54***  0.11 -1.19 

 0.31 
 0.87  0.57 

( 0.36 ) ( 0.41 ) ( 1.01 ) [ 0.48 ] [ 0.57 ] 

Costco  141.58 
 0.64*** -0.09 -0.10 

 0.30 
 0.68  1.31 

( 0.07 ) ( 0.14 ) ( 0.28 ) [ 0.60 ] [ 0.27 ] 

Alphabet Inc. 
(Google) 

 136.82 
 1.11*** -0.27  0.29 

 0.27 
 1.42  0.52 

( 0.13 ) ( 0.23 ) ( 0.66 ) [ 0.23 ] [ 0.59 ] 

Cardinal Health   136.81 
 0.64*** -0.18  0.81 

 0.19 
 1.19  0.51 

( 0.12 ) ( 0.20 ) ( 0.63 ) [ 0.32 ] [ 0.60 ] 

Walgreens Boots 
Alliance 

 131.54 
 0.70***  0.05 -0.57 

 0.20 
 1.24  0.39 

( 0.12 ) ( 0.19 ) ( 0.59 ) [ 0.30 ] [ 0.68 ] 

Verizon 
Communications 

 130.86 
 0.36***  0.00 -0.10 

 0.10 
 2.80**  1.84 

( 0.09 ) ( 0.14 ) ( 0.42 ) [ 0.03 ] [ 0.16 ] 

Kroger  121.16 
 0.33***  0.09 -0.07 

 0.03 
 0.19  0.18 

( 0.10 ) ( 0.21 ) ( 0.78 ) [ 0.94 ] [ 0.84 ] 

General Electric  120.27 
 0.95***  0.35* -0.11 

 0.36 
 1.59  0.34 

( 0.12 ) ( 0.20 ) ( 0.74 ) [ 0.18 ] [ 0.72 ] 

Valero  111.41 
 1.06***  0.15 -0.23 

 0.21 
 1.55  1.27 

( 0.17 ) ( 0.32 ) ( 0.78 ) [ 0.19 ] [ 0.28 ] 

Notes:  Standard errors in parentheses. P-values of Chow tests in square brackets. “$B” denotes billions 

of US dollars. “Chow F (all)” denotes a Chow test of structural break in month 9/2008 for all regression 

coefficients, including the constant, while “Chow F” denotes a Chow test focusing only on the two 

FOREX coefficients.   *** denotes 1% significance level, ** denotes 5% significance level, and * denotes 

10% significance level. All regressions span the period 11/2002-7/2019 (176 obs., due to missing data 

for CNY), except Alphabet Inc. (Google), that spans the period 9/2004-7/2019 (165 obs.). 
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Table 8.a – Walmart’s structural-break sub-period regressions (Nasdaq Index) 

Sub-period Alpha Beta EUR/USD CNY/USD Adj. R2 
No. of 
obs. 

7/2001 - 9/2008     
2.73  0.21  -0.70*** 2.19 

 0.12 47 
( 11.37 ) ( 0.15 ) ( 0.22 ) ( 1.91 ) 

10/2008 - 7/2019 
3.32  0.21*  0.28  -0.30 

 0.07 129 
( 5.19 ) ( 0.10 ) ( 0.19 ) ( 0.45 ) 

Notes: Standard errors in parentheses. *** denotes 1% significance level, ** denotes 5% significance 

level, and * denotes 10% significance level. 

 

 

Table 8.b – UnitedHealth Group’s structural-break sub-period regressions (Nasdaq Index) 

Sub-period Alpha Beta EUR/USD CNY/USD Adj. R2 
No. of 
obs. 

7/2001 - 9/2008     
-22.91  0.44  0.29 -3.78 

 -0.00 47 
( 37.61 ) ( 0.28 ) ( 0.80 ) ( 5.14 ) 

10/2008 - 7/2019 
14.71*  0.52***  0.22  -0.45 

 0.17 129 
( 7.63 ) ( 0.15 ) ( 0.27 ) ( 0.41 ) 

Notes: Standard errors in parentheses. *** denotes 1% significance level, ** denotes 5% significance 

level, and * denotes 10% significance level. 

 

 

Table 8 is the analogue of Table 7, with the difference that company returns are regressed against the 

Nasdaq index instead of the Dow Jones index. The highlights of Table 8 are qualitatively identical to 

those of Table 7 and very similar quantitatively.  

Once more, only one company, the UnitedHealth Group again has some import-oriented exposure to 

the Chinese Yuan of similar magnitude as before, with the CNY/USD Forex coefficient being 1.07. Again, 

however, the associated large standard error makes this coefficient significant only at the 10% level.  

Again, the UnitedHealth Group indicates a Chow structural-break test of Forex exposure, together with 

Walmart. Yet again, Tables 8.a and 8.b reveal that Walmart’s structural break is attributed to an 

import-oriented exposure to the Euro. Moreover, once more, UnitedHealth Group’s structural break 

does not reveal any currency exposure and is possibly driven by a high discrepancy in the sums of 

squared residuals in the two sub-periods, as this is revealed by the remarkable imbalance in the 

adjusted R squared between the two sub-periods. 

The simple conclusion from Tables 7 and 8 is that the 20 largest US multinationals do not seem to be 

exposed to currency risks coming from the Chinese Yuan, or, at least, such risks, if any, are not 

detectible through regression analysis with this database. 
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Table 9 – Largest 20 Basic Materials companies regressed against the Dow Jones Index 

Company 
No. Empl. 

(K) 
Beta EUR/USD CNY/USD Adj. R2 

Chow F 
(all) 

Chow F 

ArcelorMittal 209.00 
 1.64***  1.61***  2.04* 

 0.38 
 0.88  1.34 

( 0.24 ) ( 0.37 ) ( 1.17 ) [ 0.48 ] [ 0.27 ] 

CRH 89.83 
 1.09***  0.27 -0.33 

 0.32 
 0.62  0.08 

( 0.18 ) ( 0.25 ) ( 0.57 ) [ 0.65 ] [ 0.92 ] 

VALE S.A. 65.54 
 0.99***  1.28*** -0.30 

 0.20 
 0.20  0.14 

( 0.20 ) ( 0.35 ) ( 1.08 ) [ 0.94 ] [ 0.87 ] 

Chalco 65.21 
 1.22***  1.38*** -1.38 

 0.16 
 1.26  1.62 

( 0.34 ) ( 0.33 ) ( 1.20 ) [ 0.29 ] [ 0.20 ] 

Mechel 59.38 
 1.43***  1.83* -3.88* 

 0.13 
 0.28  0.41 

( 0.49 ) ( 0.95 ) ( 2.16 ) [ 0.89 ] [ 0.67 ] 

International Paper 53.00 
 1.90*** -0.00  0.25 

 0.54 
 4.57***  0.22 

( 0.22 ) ( 0.18 ) ( 0.39 ) [ 0.00 ] [ 0.81 ] 

EcoLab Inc. 49.00 
 0.65***  0.17  0.24 

 0.13 
 1.44  0.69 

( 0.12 ) ( 0.22 ) ( 0.33 ) [ 0.22 ] [ 0.50 ] 

Rio Tinto 47.50 
 0.94***  1.23***  0.53 

 0.13 
 0.26  0.33 

( 0.31 ) ( 0.38 ) ( 0.69 ) [ 0.90 ] [ 0.72 ] 

PPG Industries 47.30 
 1.37*** -0.11  0.14 

 0.39 
 0.80  0.05 

( 0.14 ) ( 0.17 ) ( 0.40 ) [ 0.53 ] [ 0.95 ] 

AngloGold Ashanti 44.25 
-0.42*  1.87*** -1.14 

 0.12 
 1.11  1.25 

( 0.24 ) ( 0.39 ) ( 1.11 ) [ 0.35 ] [ 0.29 ] 

Arconic 43.00 
 1.67***  0.90** -1.24 

 0.27 
 0.38  0.58 

( 0.27 ) ( 0.35 ) ( 1.77 ) [ 0.82 ] [ 0.56 ] 

CEMEX SAB 41.05 
 1.88***  1.19***  0.09 

 0.39 
 0.75  1.01 

( 0.28 ) ( 0.41 ) ( 0.93 ) [ 0.56 ] [ 0.37 ] 

GGB 40.06 
 1.81***  0.77*  1.26 

 0.27 
 1.41  0.02 

( 0.39 ) ( 0.41 ) ( 1.48 ) [ 0.23 ] [ 0.98 ] 

Co. Siderurgica 35.27 
 1.50***  1.20**  2.36 

 0.15 
 0.65  0.15 

( 0.35 ) ( 0.51 ) ( 1.90 ) [ 0.63 ] [ 0.86 ] 

Harmony Gold 34.03 
-0.72**  1.97*** -1.04 

 0.09 
 0.54  0.37 

( 0.31 ) ( 0.49 ) ( 1.44 ) [ 0.70 ] [ 0.69 ] 

POSCO 33.78 
 1.11***  1.12***  0.80 

 0.45 
 0.36  0.21 

( 0.14 ) ( 0.24 ) ( 0.52 ) [ 0.84 ] [ 0.81 ] 

Crown Holdings 33.00 
 0.92***  0.16  0.62 

 0.26 
 1.32  0.99 

( 0.19 ) ( 0.22 ) ( 0.52 ) [ 0.26 ] [ 0.37 ] 

Sasol 31.43 
 0.88***  1.05***  0.60 

 0.41 
 0.18  0.03 

( 0.15 ) ( 0.20 ) ( 0.64 ) [ 0.95 ] [ 0.97 ] 

Avery Dennison 30.00 
 1.34***  0.05  0.34 

 0.49 
 2.43**  1.11 

( 0.11 ) ( 0.17 ) ( 0.42 ) [ 0.05 ] [ 0.33 ] 

US Steel 29.00  
 2.41***  0.65  2.09 

 0.35 
 2.15*  4.30** 

( 0.34 ) ( 0.43 ) ( 1.31 ) [ 0.08 ] [ 0.02 ] 

Notes:  Standard errors in parentheses. P-values of Chow tests in square brackets. “K” denotes 

thousands of employees. “Chow F (all)” denotes a Chow test of structural break in month 9/2008 for 

all regression coefficients, including the constant, while “Chow F” denotes a Chow test focusing only 

on the two FOREX coefficients. *** denotes 1% significance level, ** denotes 5% significance level, and 

* denotes 10% significance level. All regressions refer to 11/2002-7/2019 (176 obs., due to missing 

data for CNY), except Mechel (11/2004-7/2019, 165 obs., due to missing data for CNY). 
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Table 9.a – US Steel’s structural-break sub-period regressions (Dow Jones Index) 

Sub-period Alpha Beta EUR/USD CNY/USD Adj. R2 
No. of 
obs. 

7/2001 - 9/2008     
-30.16  2.87*** 1.98** 9.18* 

 0.36 47 
( 31.96 ) ( 0.84 ) ( 0.74 ) ( 4.97 ) 

10/2008 - 7/2019 
-36.52**  2.69*** 0.09 1.30 

 0.36 129 
( 16.00 ) ( 0.38 ) ( 0.59 ) ( 1.37 ) 

Notes: Standard errors in parentheses. *** denotes 1% significance level, ** denotes 5% significance 

level, and * denotes 10% significance level. 

 

 

Turning to the basic-materials companies, Table 9 is the analogue to Table 3, with the key difference 

that the CNY/USD Forex is used in place of the GBP/USD Forex. As explained above, due to the Chinese 

currency peg, the time series in Table 9 are shorter by more than 3 years.  

As in Table 3, there is substantial export-oriented risk exposure of 13 out of the 20 basic-materials 

companies to the Euro. This exposure is not surprising. Yet, if we focus on the exposure of these US 

companies to the Chinese Yuan, we can see only two cases. First, ArcerolMittal seems to have export-

oriented exposure to the Chinese Yuan. However, despite the large coefficient of 2.04 on the CNY/USD 

Forex, the high associated standard error makes this estimate marginally significant at the 10% level. 

Second, Mechel seems to have an export-oriented exposure to the Euro and an import-oriented 

exposure to the Chinese Yuan. These exposures are not counterintuitive, given that this company is 

headquartered in Russia. However, although both Forex coefficients are large in absolute value, they 

carry large standard errors and are marginally significant at the 10% level.  

Table 9.a provides the sub-period coefficient estimates for the one and only company that exhibits a 

Forex-exposure structural break after the 2008 financial crisis. US Steel seems to have had export-

oriented exposure to both the Euro and the Chinese Yuan before the crisis. Yet, after the crisis, it seems 

that this exposure disappeared, or that it is not detectible. Remarkable is the size of the CNY/USD Forex 

coefficient: episodes of 1% depreciation of the US dollar are expected to be correlated with average 

excess increases in the stock return by 9.18%. Remarkable is also the high market beta od US Steel, 

which seems to be robust across the two sub-periods. 

Having only 2 out of 20 basic-materials companies being marginally exposed to currency risk against 

the Chinese Yuan means that the currency risk is either small or not detectible. It is however, 

interesting that two major steel companies, ArcelorMittal, based in Luxembourg, and US Steel, based 

in the US, both have (or had) export-oriented exposure to the Chinese Yuan. This exposure is intuitive, 

given that China is one of the major manufacturing countries in the world, which makes it a natural 

importer of steel. 
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Table 10 – Largest 20 Basic Materials companies regressed against the Nasdaq Index 

Company 
No. Empl. 

(K) 
Beta EUR/USD CNY/USD Adj. R2 

Chow F 
(all) 

Chow F 

ArcelorMittal 209.00 
 1.44***  1.62***  1.79 

 0.41 
 0.91  1.51 

( 0.17 ) ( 0.34 ) ( 1.20 ) [ 0.46 ] [ 0.22 ] 

CRH 89.83 
 0.84***  0.34 -0.44 

 0.31 
 0.14  0.28 

( 0.16 ) ( 0.24 ) ( 0.59 ) [ 0.97 ] [ 0.76 ] 

VALE S.A. 65.54 
 0.78***  1.33*** -0.40 

 0.20 
 0.41  0.17 

( 0.16 ) ( 0.35 ) ( 1.14 ) [ 0.80 ] [ 0.84 ] 

Chalco 65.21 
 1.07***  1.38*** -1.57 

 0.17 
 1.19  1.36 

( 0.27 ) ( 0.32 ) ( 1.23 ) [ 0.32 ] [ 0.26 ] 

Mechel 59.38 
 1.08***  1.95** -4.04* 

 0.13 
 0.21  0.35 

( 0.40 ) ( 0.96 ) ( 2.15 ) [ 0.93 ] [ 0.70 ] 

International Paper 53.00 
 1.38***  0.17  0.10 

 0.46 
 6.02***  0.76 

( 0.19 ) ( 0.20 ) ( 0.46 ) [ 0.00 ] [ 0.47 ] 

EcoLab Inc. 49.00 
 0.46***  0.24  0.20 

 0.11 
 1.84  0.46 

( 0.10 ) ( 0.22 ) ( 0.33 ) [ 0.12 ] [ 0.63 ] 

Rio Tinto 47.50 
 0.85***  1.22***  0.37 

 0.15 
 0.25  0.48 

( 0.26 ) ( 0.38 ) ( 0.74 ) [ 0.91 ] [ 0.62 ] 

PPG Industries 47.30 
 0.98***  0.01  0.04 

 0.33 
 1.22  0.25 

( 0.10 ) ( 0.17 ) ( 0.42 ) [ 0.30 ] [ 0.78 ] 

AngloGold Ashanti 44.25 
-0.29  1.83*** -1.11 

 0.11 
 1.58  1.18 

( 0.19 ) ( 0.41 ) ( 1.11 ) [ 0.18 ] [ 0.31 ] 

Arconic 43.00 
 1.40***  0.94*** -1.46 

 0.29 
 0.48  0.91 

( 0.19 ) ( 0.32 ) ( 1.79 ) [ 0.75 ] [ 0.40 ] 

CEMEX SAB 41.05 
 1.54***  1.27*** -0.14 

 0.41 
 1.14  1.51 

( 0.23 ) ( 0.38 ) ( 0.98 ) [ 0.34 ] [ 0.22 ] 

GGB 40.06 
 1.34***  0.92**  1.11 

 0.25 
 1.40  0.13 

( 0.30 ) ( 0.40 ) ( 1.62 ) [ 0.24 ] [ 0.88 ] 

Co. Siderurgica 35.27 
 1.03***  1.36***  2.27 

 0.14 
 1.03  0.32 

( 0.32 ) ( 0.52 ) ( 2.01 ) [ 0.39 ] [ 0.73 ] 

Harmony Gold 34.03 
-0.48*  1.88*** -1.00 

 0.08 
 0.76  0.45 

( 0.25 ) ( 0.50 ) ( 1.41 ) [ 0.55 ] [ 0.64 ] 

POSCO 33.78 
 0.89***  1.17***  0.67 

 0.46 
 0.47  0.44 

( 0.11 ) ( 0.21 ) ( 0.53 ) [ 0.76 ] [ 0.64 ] 

Crown Holdings 33.00 
 0.78***  0.18  0.49 

 0.29 
 1.14  1.44 

( 0.13 ) ( 0.20 ) ( 0.51 ) [ 0.34 ] [ 0.24 ] 

Sasol 31.43 
 0.74***  1.07***  0.48 

 0.43 
 0.24  0.06 

( 0.11 ) ( 0.19 ) ( 0.65 ) [ 0.92 ] [ 0.94 ] 

Avery Dennison 30.00 
 0.96***  0.17  0.24 

 0.42 
 2.99**  2.12 

( 0.10 ) ( 0.20 ) ( 0.48 ) [ 0.02 ] [ 0.12 ] 

US Steel 29.00  
 1.82***  0.82**  1.87 

 0.33 
 1.78  3.48** 

( 0.25 ) ( 0.39 ) ( 1.40 ) [ 0.13 ] [ 0.03 ] 

Notes:  Standard errors in parentheses. P-values of Chow tests in square brackets. “K” denotes 

thousands of employees. “Chow F (all)” denotes a Chow test of structural break in month 9/2008 for 

all regression coefficients, including the constant, while “Chow F” denotes a Chow test focusing only 

on the two FOREX coefficients. *** denotes 1% significance level, ** denotes 5% significance level, and 

* denotes 10% significance level. All regressions refer to 11/2002-7/2019 (176 obs., due to missing 

data for CNY), except Mechel (11/2004-7/2019, 165 obs., due to missing data for CNY). 
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Table 10.a – US Steel’s structural-break sub-period regressions (Nasdaq Index) 

Sub-period Alpha Beta EUR/USD CNY/USD Adj. R2 
No. of 
obs. 

7/2001 - 9/2008     
-38.60  2.23*** 1.84*** 9.87** 

 0.49 47 
( 28.57 ) ( 0.41 ) ( 0.65 ) ( 3.99 ) 

10/2008 - 7/2019 
-38.29**  1.96*** 0.42 1.05 

 0.31 129 
( 16.77 ) ( 0.33 ) ( 0.51 ) ( 1.55 ) 

Notes: Standard errors in parentheses. *** denotes 1% significance level, ** denotes 5% significance 

level, and * denotes 10% significance level. 

 

The same benign results are confirmed by Tables 10 and 10.a, in which the Nasdaq is used as the 

market index. While 13 out of 20 basic-materials companies have export-oriented currency exposure 

to the Euro, only Mechel seems to have import-oriented exposure to the Chinese Yuan. In addition, 

Table 10.a reconfirms a similar qualitative and quantitative export-oriented exposure of US Steel on 

the Chinese Yuan in the pre-crisis sub-period. 

In brief, while there seems to be some export-oriented exposure of steel companies on the Chinese 

Yuan, a general currency-risk exposure of basic-materials companies to China is either trivial or not 

detectible. 

Tables 11 and 12 focus on the 20 largest US banks and financial institutions. Without the British pound 

in the regressions, and during a shorter examined period, compared to the regressions appearing in 

Tables 5 and 6, some US banks exhibit mild currency risk on the Euro (twice export-oriented and once 

import-oriented in Table 11, and three times export-oriented in Table 12). What is most remarkable, 

is the complete lack of CNY/USD Forex correlations with the returns of the financial institutions. In 

addition, there is no sign of post-crisis structural breaks on Forex exposures.  

A possibility is that banks seem to have instruments for hedging their portfolios and investments 

against currency risk.  

Recapitulating on the regressions against the CNY/USD Forex, there seems to be little or no exposure 

on the Chinese Yuan, no matter which category of companies is examined. Some of the materials 

companies, especially the steel ones, have some export-oriented currency exposure in their trades 

with China.  

As Figure 2 reveals, perhaps the Forex fluctuations of the Chinese Yuan are not vivid enough to cause 

currency-hedging concerns, or they make the regression tests unable to detect possible exposures. 

There are general limitations to the ability of regression analysis to capture possible currency-risk 

exposures. Yet, the regressions I have run revealed plenty of insights. I summarize and discuss these 

insights in the following two sections.  
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Table 11 – Largest 20 Banking/Financial companies regressed against the Dow Jones Index 

Company 
Assets 

($B) 
Beta EUR/USD CNY/USD Adj. R2 

Chow F 
(all) 

Chow F 

JPMorgan Chase  2737 
 1.37***  0.20 -0.57 

 0.48 
 1.20  0.21 

( 0.14 ) ( 0.17 ) ( 0.42 ) [ 0.31 ] [ 0.81 ] 

Bank of America  2377 
 2.06***  0.31 -0.88 

 0.40 
 2.94**  0.31 

( 0.27 ) ( 0.38 ) ( 0.63 ) [ 0.02 ] [ 0.73 ] 

Citigroup  1958 
 2.47*** -0.26 -0.77 

 0.17 
 0.53  0.18 

( 0.38 ) ( 0.57 ) ( 0.86 ) [ 0.71 ] [ 0.84 ] 

Wells Fargo  1887 
 1.33***  0.01 -0.68 

 0.24 
 2.84**  0.51 

( 0.23 ) ( 0.25 ) ( 0.49 ) [ 0.03 ] [ 0.60 ] 

Goldman Sachs  925 
 1.37***  0.34* -0.47 

 0.43 
 1.14  0.79 

( 0.22 ) ( 0.20 ) ( 0.51 ) [ 0.34 ] [ 0.46 ] 

Morgan Stanley  875 
 1.60***  0.30 -0.90 

 0.39 
 2.89**  0.71 

( 0.21 ) ( 0.30 ) ( 0.60 ) [ 0.02 ] [ 0.49 ] 

US Bancorp  475 
 1.14***  0.02 -0.51 

 0.39 
 1.85  0.72 

( 0.15 ) ( 0.24 ) ( 0.36 ) [ 0.12 ] [ 0.49 ] 

PNC Financial 
Services 

 392 
 1.20***  0.04 -0.43 

 0.38 
 2.32*  0.30 

( 0.15 ) ( 0.21 ) ( 0.43 ) [ 0.06 ] [ 0.74 ] 

TD Bank NA  384 
 1.00***  0.26  0.78 

 0.27 
 0.96  0.33 

( 0.14 ) ( 0.21 ) ( 1.08 ) [ 0.43 ] [ 0.72 ] 

Capital One  373 
 1.73***  0.33 -0.93 

 0.43 
 0.55  0.31 

( 0.21 ) ( 0.35 ) ( 0.65 ) [ 0.70 ] [ 0.73 ] 

Bank NY Mellon  346 
 1.10*** -0.17  0.37 

 0.34 
 0.66  0.38 

( 0.16 ) ( 0.19 ) ( 0.42 ) [ 0.62 ] [ 0.68 ] 

TIAA  307 
 1.04***  0.07  0.23 

 0.71 
 0.66  1.27 

( 0.09 ) ( 0.08 ) ( 0.28 ) [ 0.62 ] [ 0.28 ] 

Charles Schwab 
Corp 

 282 
 1.45*** -0.10  0.37 

 0.43 
 0.94  0.88 

( 0.16 ) ( 0.20 ) ( 0.59 ) [ 0.44 ] [ 0.42 ] 

HSBC Bank USA  279 
 0.98***  0.59*** -0.32 

 0.42 
 0.84  0.59 

( 0.14 ) ( 0.21 ) ( 0.41 ) [ 0.50 ] [ 0.55 ] 

State Street Corp  228 
 1.33***  0.51*  0.89 

 0.42 
 0.11  0.20 

( 0.20 ) ( 0.27 ) ( 0.54 ) [ 0.98 ] [ 0.82 ] 

BB&T  227 
 1.34*** -0.55***  0.17 

 0.36 
 1.64  0.03 

( 0.19 ) ( 0.21 ) ( 0.57 ) [ 0.17 ] [ 0.97 ] 

SunTrust Banks  220 
 1.60***  0.11 -0.72 

 0.33 
 0.82  0.36 

( 0.27 ) ( 0.42 ) ( 0.61 ) [ 0.51 ] [ 0.70 ] 

American Express  197 
 1.71*** -0.23 -0.73 

 0.52 
 0.54  0.90 

( 0.20 ) ( 0.22 ) ( 0.56 ) [ 0.70 ] [ 0.41 ] 

MUFG Union Bank  170 
 1.14***  0.11 -0.15 

 0.27 
 0.77  1.13 

( 0.16 ) ( 0.24 ) ( 0.51 ) [ 0.54 ] [ 0.33 ] 

Fifth Third Bank  167 
 2.02***  0.42 -1.52 

 0.32 
 0.56  1.12 

( 0.38 ) ( 0.64 ) ( 0.92 ) [ 0.69 ] [ 0.33 ] 

Notes:  Standard errors in parentheses. P-values of Chow tests in square brackets. “$B” denotes billions 

of US dollars. “Chow F (all)” denotes a Chow test of structural break in month 9/2008 for all regression 

coefficients, including the constant, while “Chow F” denotes a Chow test focusing only on the two 

FOREX coefficients.   *** denotes 1% significance level, ** denotes 5% significance level, and * denotes 

10% significance level. All regressions span the period 11/2002-7/2019 (176 obs., due to missing data 

for CNY), except TIAA, that spans the period 5/2006-7/2019 (158 obs.). 
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Table 12 – Largest 20 Banking/Financial companies regressed against the Nasdaq Index 

Company 
Assets 

($B) 
Beta EUR/USD CNY/USD Adj. R2 

Chow F 
(all) 

Chow F 

JPMorgan Chase  2737 
 0.89***  0.37* -0.62 

 0.35 
 3.90***  0.65 

( 0.16 ) ( 0.20 ) ( 0.57 ) [ 0.00 ] [ 0.52 ] 

Bank of America  2377 
 1.39***  0.56 -0.99 

 0.31 
 6.07***  0.87 

( 0.23 ) ( 0.47 ) ( 0.79 ) [ 0.00 ] [ 0.42 ] 

Citigroup  1958 
 1.57***  0.09 -0.86 

 0.11 
 1.07  0.42 

( 0.25 ) ( 0.64 ) ( 0.89 ) [ 0.37 ] [ 0.65 ] 

Wells Fargo  1887 
 0.72***  0.26 -0.66 

 0.13 
 5.32***  1.09 

( 0.19 ) ( 0.29 ) ( 0.58 ) [ 0.00 ] [ 0.34 ] 

Goldman Sachs  925 
 1.18***  0.36** -0.67 

 0.50 
 0.64  1.08 

( 0.11 ) ( 0.18 ) ( 0.57 ) [ 0.64 ] [ 0.34 ] 

Morgan Stanley  875 
 1.34***  0.34 -1.11 

 0.44 
 1.50  0.37 

( 0.16 ) ( 0.30 ) ( 0.68 ) [ 0.20 ] [ 0.69 ] 

US Bancorp  475 
 0.72***  0.18 -0.55 

 0.26 
 3.03**  1.09 

( 0.13 ) ( 0.31 ) ( 0.46 ) [ 0.02 ] [ 0.34 ] 

PNC Financial 
Services 

 392 
 0.80***  0.19 -0.49 

 0.28 
 2.68**  0.09 

( 0.13 ) ( 0.26 ) ( 0.53 ) [ 0.03 ] [ 0.92 ] 

TD Bank NA  384 
 0.75***  0.33  0.69 

 0.26 
 1.36  0.58 

( 0.13 ) ( 0.23 ) ( 1.10 ) [ 0.25 ] [ 0.56 ] 

Capital One  373 
 1.08***  0.58 -0.98 

 0.30 
 1.32  1.20 

( 0.19 ) ( 0.43 ) ( 0.71 ) [ 0.27 ] [ 0.30 ] 

Bank NY Mellon  346 
 0.82*** -0.09  0.28 

 0.31 
 0.23  0.14 

( 0.14 ) ( 0.19 ) ( 0.44 ) [ 0.92 ] [ 0.87 ] 

TIAA  307 
 0.93***  0.06  0.05 

 0.87 
 1.76  1.86 

( 0.05 ) ( 0.05 ) ( 0.19 ) [ 0.14 ] [ 0.16 ] 

Charles Schwab 
Corp 

 282 
 1.11*** -0.00  0.23 

 0.41 
 1.90  1.27 

( 0.12 ) ( 0.21 ) ( 0.61 ) [ 0.11 ] [ 0.28 ] 

HSBC Bank USA  279 
 0.70***  0.68*** -0.39 

 0.37 
 1.09  1.18 

( 0.12 ) ( 0.23 ) ( 0.46 ) [ 0.36 ] [ 0.31 ] 

State Street Corp  228 
 1.03***  0.59*  0.75 

 0.42 
 0.22  0.33 

( 0.11 ) ( 0.32 ) ( 0.54 ) [ 0.93 ] [ 0.72 ] 

BB&T  227 
 0.82*** -0.35  0.14 

 0.21 
 5.51***  0.62 

( 0.19 ) ( 0.25 ) ( 0.67 ) [ 0.00 ] [ 0.54 ] 

SunTrust Banks  220 
 1.06***  0.31 -0.80 

 0.25 
 2.71**  1.03 

( 0.19 ) ( 0.51 ) ( 0.74 ) [ 0.03 ] [ 0.36 ] 

American Express  197 
 1.20*** -0.06 -0.84 

 0.42 
 0.82  0.21 

( 0.18 ) ( 0.25 ) ( 0.51 ) [ 0.52 ] [ 0.81 ] 

MUFG Union Bank  170 
 0.78***  0.24 -0.21 

 0.21 
 1.37  1.65 

( 0.16 ) ( 0.23 ) ( 0.60 ) [ 0.25 ] [ 0.19 ] 

Fifth Third Bank  167 
 1.25***  0.72 -1.57 

 0.22 
 1.20  2.06 

( 0.25 ) ( 0.75 ) ( 1.04 ) [ 0.31 ] [ 0.13 ] 

Notes:  Standard errors in parentheses. P-values of Chow tests in square brackets. “$B” denotes billions 

of US dollars. “Chow F (all)” denotes a Chow test of structural break in month 9/2008 for all regression 

coefficients, including the constant, while “Chow F” denotes a Chow test focusing only on the two 

FOREX coefficients.   *** denotes 1% significance level, ** denotes 5% significance level, and * denotes 

10% significance level. All regressions span the period 11/2002-7/2019 (176 obs., due to missing data 

for CNY), except TIAA, that spans the period 5/2006-7/2019 (158 obs.). 
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5. Summary of key findings 
 

I have conducted pure regression analysis using publicly available data in order to detect possible 

currency-risk exposure of the 20 largest US companies, the 20 largest US banks/financial institutions 

and basic-materials companies. In addition, I have examined the whether currency exposure has 

changed after the 2008 financial crisis. My most important findings are: 

 

1. Only a few, about 4 to 5 out of the 20 examined largest US companies, exhibit mild currency-

risk exposure, mostly to the British pound. In most cases, this exposure of US firms is import-

oriented, but benign. 

 

2. Only 2 out of the 20 largest examined US companies, exhibit a post-crisis structural break in 

their currency exposure. Both companies are in the retail-sales sector and their risk exposure 

is import-oriented towards the British pound. 

 

3. The majority of the basic-materials companies, 13 out of the 20 examined, exhibit substantial 

export-oriented currency risk predominantly against the Euro. This exposure to the Euro is 

robust no matter if the regression includes the British-Pound Forex or the Chinese Yuan Forex. 

 

4. There are several cases, 4 out of 20 basic-materials companies examined, for which post-crisis 

changes in their currency-risk exposure. Most of these companies specialize in construction-

materials and in some cases the export-oriented post-crisis exposure to the Euro has 

increased.  

 

5. Only 3 to 4 out of 20 US banks exhibit some benign export-oriented currency-risk exposure to 

the British pound, mostly banks with ties to the UK financial market. 

 

6. Only HSBC Bank USA exhibits a post-crisis deterioration in its export-oriented risk exposure to 

the British pound. 

 

7. There seems to be little or no exposure on the Chinese Yuan, no matter which category of 

companies has been examined. Especially for the US Banks, in 40 regressions examined there 

has been no hint exposure to the Chinese Yuan. 

 

8. Only 2 of the 20 materials companies examined, both specializing in steel, have some export-

oriented currency exposure to the Chines Yuan. 

 

Since I use freely available data on the internet, all the above listed results are easy to replicate using 

standard regression analysis. 
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6. Conclusions 
 

My motivation for undertaking this research has been based on a number of thoughts that do not 

necessarily have a consistent direction:  

A. Since we live in a world of cheap access to information, cheap data processing and since we 

have advanced a lot in hedging techniques, perhaps our exposure to currency risks is 

something we can handle.  

B. Perhaps dramatic events, such as the financial crisis, political decisions such as the Brexit or 

the US/Chinese trade war, make the forecasting of currency exchange rates impossible, 

exposing us to currency risk. 

C. Perhaps the high geographical concentration of manufacturing activities in China increases 

every multinational company’s exposure to the Chinese Yuan. 

D. Motivated by my professional experience in Traxys S.A., where I observe the hedging strategies 

that Traxys S.A. follows by costly and risky trades in futures markets and various inventory-

management activities, perhaps hedging currency-risk exposure is more difficult in companies 

trading materials. 

It is difficult to obtain full answers to curiosities such as these listed above. Nevertheless, the 8 main 

findings listed in Section 5 give me the opportunity to make some new thoughts.  

First of all, I have been intrigued by finding a high and robust exposure of basic-materials companies 

to Forex fluctuations. It is well known that there are general limitations to the ability of regression 

analysis to capture possible currency-risk exposures. Yet, given that, such non-special monthly stock-

market data give a message as strong as this, I think that the topic of currency-risk exposure for 

materials companies deserves special attention for future research. 

Second, I have found evidence that the dramatic event of the 2008 financial crisis did play some role 

in changing the intensity of risk exposure. Independent from the direction of the post-crisis structural 

change, I think that this evidence gives another useful message: other unpredictable dramatic events, 

political events such as the Brexit or the Sino-American trade war, are likely to affect currency risk 

exposure, or even to create currency-risk exposure even in companies and industries where such 

exposure has not been important so far. Studying changes that such dramatic events may bring is 

another direction for future research. 

Third, contrasting the mild exposure or the non-exposure to currency risk in the banking sector with 

the high exposure to currency risk in the materials production sector, generates a number of new 

questions. Is it that banks can hedge currency risks through financial instruments, while materials 

companies cannot use these strategies? If so, then what makes the hedging strategies of banks cheaper 

than those that materials companies use? Is it fixed costs, such as inventory costs, transportation-

network costs, commodity futures-markets costs that make materials companies more exposed? And 

if so, how can we develop better hedging strategies? 

Fourth, despite that I find no evidence of severe exposure to the Chinese Yuan, it is difficult to believe 

that such risk is completely absent, or that it can never arise in the future. It is an open question to 

examine a potential conjecture, motivated by Figure 2. Perhaps the Forex fluctuations of the Chinese 

Yuan are not vivid enough to cause currency-hedging concerns, or, at least for the moment, they 
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deprive regression tests from the ability to detect possible exposures. Future research should keep 

focusing on the potential exposure to Chinese Yuan. 

Fifth, although I did not have the opportunity to study more companies from other production 

categories, I think that my findings indicate that different production sectors may have different 

reasons to be exposed to currency risk. Therefore, future research should not stop examining and 

comparing determinants of currency-exposure risk among different industries. 

Sixth, Figures 1 and 2, suggest that the Central Bank of China has intervened in the currency-exchange 

market. The research topic of examining which international agreements among Central Banks on 

coordinating their monetary policies could help in reducing currency-risk exposure and in promoting 

international trade and capital flows. 

A final thought is that companies trading in commodities markets may coordinate in developing 

insurance tools that deal with both inventory risk and currency risk. It is difficult for me to think that 

inventory risk and currency risk are unrelated, at least in the materials and retail-sales companies. My 

understanding of my findings in this thesis is that currency-risk exposure is related to potential 

imperfections of trades in commodities markets. At least it is very intriguing to me that sectors such 

as the financial industry manage to somehow deal with currency risk even at times of a major financial 

crisis that was included in my sample.   
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Appendix  
Sample Eviews program 

 
The Eviews program below shows how I have used loops in order to run many regressions for the 20 
largest banking companies, using the NYSE tickers in order to name the variables and the regressions 
in the Eviews workfile. In addition, this program shows how to run all Chow tests. 

 
 
' CREATE A WORKFILE 
workfile Banking_monthly m 1998:2 2019:7 
 
' LOAD THE DATA 
' Load the data from the Excel file (28 variables).  
read(e,b2) C:\MSBF\S4\Master_Thesis\DATA_Final\Closing_Prices_Banking_Sector_with_FOREX_R_rf.xls 28 
  
 
 
' GENERATE ANNUALIZED RETURNS AND FOREX GROWTH RATES 
 
for %i JPM BAC C_ WFC GS MS USB TD PNC COF BK TIRTX
 SCHW HSBC STT BBT STI AXP MUFG FITB DJI NASDAQ FTSE  
FX_EUR_USD FX_JPY_USD FX_GBP_USD FX_CNY_USD  
 
 
genr g_{%i} = 12*100*(log({%i})-log({%i}(-1))) 
 
next 
 
' GENERATE EXCESS RETURNS FOR THE STOCK INDICES (RETURNS ABOVE THE RISK-FREE RATE) 
for %i DJI NASDAQ 
 
genr er_{%i} = g_{%i} - TB3 
 
next  
 
 
' RUN ALL THE BASIC REGRESSIONS       
 
' Start the stock loop 
for %i JPM BAC C_ WFC GS MS USB TD PNC COF BK TIRTX
 SCHW HSBC STT BBT STI AXP MUFG FITB  
 
genr er_{%i} = g_{%i} - TB3 
 
' Start the stock index loop  
for %j    DJI NASDAQ 
 
equation regr_{%i}_{%j}.ls(h) er_{%i}  c er_{%j} g_FX_EUR_USD g_FX_GBP_USD  
 
freeze(_chow_all_{%i}_{%j})  regr_{%i}_{%j}.chow 2008:10  
 
freeze(_chow_{%i}_{%j})  regr_{%i}_{%j}.chow 2008:10 @ g_FX_EUR_USD g_FX_GBP_USD  
 
freeze(_regr_{%i}_{%j}) regr_{%i}_{%j}  
 
next   ' end for stock index loop 
next ' end for stock loop 
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