Openness and foreign exchange exposure:
A firm-level multi-country study

We examine the relation between economic openmasgoaeign exchange exposure for a
sample of 3,788 companies from 23 developed camtriVe find a strong positive relation
between exchange exposure at the firm level andcthmtry’s economic openness (as
measured by trade and FDI), and this relation haftis controlling for firm size.
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1. Introduction

Exposure to exchange rate movements is a critisialmanagement issue for firms
in a globally integrated world economy. During tast couple of decades, as the world has
seen massive growth in trade and investment flovast countries have become more open
and competitive pressures are increasingly intemnat While the benefits of economic
openness are well established, the downside is ithatay be associated with greater
exposure to international economic shotk#n important source of risk for economies
overall and firms individually is exchange rateatdity. Do firms based in countries with
open economies bear the disadvantage of highdslef/exposure to exchange rate changes

than those in more closed economies?

A firm is subject to exchange exposure if unexpgatbanges in exchange rates
affect expected future cash flows, and therefonm fvalue. An extensive literature has
arisen examining the extent to which exchange rafest firm value, and this research has
mostly been operationalised via Adler and Duma884) and Jorion’s (1990) technique of
measuring the sensitivity of equity returns to exue rate changés.Counter to theory,
most have found a weak relation between stockmstand exchange rate changes. Many
reasons have been advanced to explain this commdmd, including hedging activities
and geographic diversification within the firm. Amportant explanation is that the US is

not a particularly open economy, and most studse® lbeen conducted using US data.

Bodnar and Gentry (1993) argued that their finddhigher exposure for Canadian

and Japanese firms relative to US firms may be tdugreater openness to trade. As

! See Calderon, Loayza and Schmidt-Hebbel, 2004 fecent review.
2 A less popular approach measures the impact dfegxge rate changes on cash flows or earnings (Meant
Mauer, 2003; Walsh, 1994).



discussed in a recent review (Muller and Versch@606), several single-country studies
point to the possibility that an economy’s openneghkiences the degree of exchange
exposure (for example, Donnelly and Sheehy, 1936:akid Ng, 1998; Chen, Naylor and
Lu, 2004; Glaum, Brunner and Himmel, 2001). Usinigrge international data set of firms
with high levels of international sales, Doidge,ffdr and Williamson (2006) show that
exchange exposure is in fact statistically and egoaally significant. In the only study
that we know of that specifically examines the &ssdi economic openness and exchange
exposure, Friberg and Nydahl (1999) found a sigaift positive relation between market-
level exchange exposure and openness. Howevelitdregure to date lacks a systematic,
large-sample study of the relation between econ@pénness and exchange exposure at the
firm level. Are firms in open economies more exgmwbdo exchange risk than those in

relatively closed economies?

We address this critical gap in the literature byamining the relation between
exchange exposure and economic openness for 3pr8ganies in 23 developed countries
over the 20-year period from 1984 to 2003Because exchange rate movements can affect
any firm — not just those with international tractsans or operations — we include all firms
in each country for which price data are availdbtehe full period. Sucimdirect exposure
arises because suppliers and competitors can eetlgiexposed, or because firms operate
in a competitive, globalised industry. In mostdsés of firm-level exchange exposure,
samples are compiled on the basis of a certainnmoim level of international transactions
(see, for example, Jorion, 1990; Donnelly and Siegb96; Chow, Lee and Solt, 1997; He
and Ng, 1998). In fact, not only does theory ietato exchange exposure suggest that it

extends beyond international transactions, but@siBguez and Tesar (2001a) argue, firms

% The period is shorter than 20 years for a few tesidue to data constraints; the data periodedch
country are detailed in Table 1.



with indirect exposure may be more exposed thasethath direct exposure, since the latter
are more likely to have natural hedges in plac® drave access to other hedging strategies.
It is well understood that transaction exposurgnaightforward to measure (Chow, Lee and
Solt, 1997), and several studies have shown trdgihg using foreign currency derivatives
mitigates foreign exchange exposure (Allayanis @ik, 2001; Allayanis and Weston,
2001; Nguyen and Faff, 2003). Most transactionosype is routinely managed, certainly in
developed countries (Batten, Mellor and Wan, 1988¢dnar, Hayt and Marston, 1998;

Prevost, Rose and Miller, 2000).

There is a substantial literature demonstratingsitpe relation between openness
and economic growth (see Frankel and Romer, 1989,Galderon, Loayza and Schmidt-
Hebbel, 2004, for reviews) in which economic opessnis usually measured by trade flows.
An alternative measure of openness is foreign tireestment (FDI). Although not as
popular a measure of economic openness as traddasialso been shown to be positively
correlated with growth, particularly in developeouatries (Borensztein, De Gregorio and
Lee, 1998; Gao, 2004). In this study we use t(@aports plus imports as a percentage of
GDP) as the main measure of openness, and we épeatrour analysis using FDI (inward

plus outward FDI stock as a percentage of GDP).

In the first part of our study we demonstrate tkistence of a significantly positive
relation between economic openness and foreignagigehexposure at the market level. In
the second and key stage of our research, we dstiima-level exposure by regressing the
change in the exchange rate against each firmian®t(while controlling for market
effects) for all 3,788 firms. Using the exchangsponse coefficients estimated from these

regressions as the dependent variable, we runies sdrpooled cross-sectional regressions



to examine the extent to which the openness ofcthmtry in which a company is listed
affects its exchange exposure. We find a highgyiicantly positive relation between the
degree of trade openness and firm-level exchangesexe, and a similarly significant

although smaller effect using FDI as the measu@ehness.

It is well established that small firms tend to inere exposed to exchange rate
movements than large firms (Chow, Lee and Solt,71®bdnar and Wong, 2003; Hunter,
2005; Dominguez and Tesar, 2006), and there deastt two reasons why this might be the
case. First, larger firms are more likely to hedge currencyp@sure because hedging
activities exhibit economies of scale (Geczy, Mmend Schrand, 1997; Bodnar, Hayt and
Marston, 1998; Allayanis and Ofek, 2001; Nance, t8rand Smithson, 1993; Hagelin and
Pramborg, 2006).Second large firms are more likely to be multination&garwal and
Ramaswami, 1992), and firms that operate acrosseatey number of countries are
associated with less exchange exposure (Pant&hkins and Laux, 2001). When we
control for firm size as measured by market valwehich is significantly inversely related
to exposure — the openness variables remain signifi Consistent with Dominguez and
Tesar (2006), we go on to show that the inversatiosl between size and exchange
exposure is in fact nonlinear; it holds only fornis with a market value of less than
US$150 million. After taking this nonlinearity mtaccount, openness — as measured by
both trade and FDI — remains a significant deteamirof exchange exposure. The greater
exposure to exchange rate movements of firms im @genomies (relative to those in more
closed economies) is an important and not very-reelbgnised downside of economic

openness.



The remainder of our paper is structured as followsthe next section we present
the data set and discuss how exposure is measur@dn section 3 we present our findings
on exchange exposure at the market and at thddireh. Section 4 contains our findings on
the relation between exchange exposure and tradeneps, and section 5 presents the
results of our analysis of the relation betweenharge exposure and our alternative

measure of exchange exposure — FDI. In sectioms Bumnmarise and conclude.

2. Measuring exchange exposure

We use the approach pioneered by Jorion (1990%timate exchange exposure at

the firm level:
= raR rays e 8

Here, r"'is the return on stockin countryj and R’ is the return on countrys

benchmark stock index for time period s/ is the change in countiys trade-weighted

exchange rate index over the same time periods iSha 2-factor model of equity returns in
which the inclusion of a market index is designeadntrol for the macroeconomic effects
of exchange rate movements; exchange rates ankl gt@mes may move together simply
because they are driven by the same shocks. Téfecoent on the exchange rate variable

a), therefore measures ‘residual’ exchange exposumof] 1990). Thus a drawback of

using this model to estimate firm-level exchangeasure is that if the firm’s exchange
exposure is close to average — that is, simildhéomarket’s — then no firm-level exposure
would be detected (Glaum, Brunner and Himmel, 2000)e examine market-level

exchange exposure by replicating Friberg and Nysl@hb99) study of exchange exposure

at the market level, in which the following modelastimated for each market:



R =4 +Bls +¢;, [2]

Summary information on the data set is presentedable 1. Our 23 sample
countries are OECD members that have a nationelt siochange. They all have liberalised
economies and open stock markets, including Gredegico, Portugal and Turkey, which
according to Bekaert and Harvey (1998 and 2@@0)egulated their equity markets before
the start date in our data set; respectively 12380, 7/86 and 8/89. As detailed in column
[1], data are available for most countries from 498 2003' For 7 of the countries, the
data period is shorter due to restricted availghdi either stock market or exchange rate
data (the specifics are detailed in natef the table). Table 1 includes information oreth
proxies for country size: population, GDP and tetakk market capitalisation (columns [2],
[3] and [4] respectively), drawn froimhe Economist’$Vorld in Figures, 2003. The largest

country by all three measures is the US, and thadlest is New Zealand.

The last two columns of Table 1 contain summarpnmiation on our sample of
firms: number in each country (column [5]) and naedfirm market value (column [6]).
Our firm-level data comprise all companies for whiquity price data were available on
Datastream at the end of December 2003 that wstesdlifor the full period from the start
date. The number of companies varies from 12riahd to 794 for Japan and 1,156 for
the US, and the range in the number of firms irmeamntry is of course related to the size
of the economy — the correlation between the nurobebmpanies in each country and its
GDP is 0.98. There is a vast difference betweenntiedian size (market value) of firms
across countries. Finland has the largest firmtb &i median market value of US$760
million, and Portugal has by far the smallest abRE8 million. The median firm size in

the two largest economies — the US and Japan -eris similar at US$454 million and

* This long data period is comparable to the 20-pesiod used by Dominguez and Tesar (2001a, 2Ciib,
2006) whose firm-level data set for 8 countriesered the period 1980-99.



US$473 million respectively. As there is growingdence of an inverse relation between
firm size and exchange exposure (see, for exarBpl@nar and Wong, 2003; Hunter, 2005;
Dominguez and Tesar, 2006), we control for size gesxied by market value as at
December 31, 2003) in our analysis of the relatimmiween exchange exposure and

economic openness.

In Table 2 we present summary statistics for tloeksimarket and trade-weighted
index data. The country stock indexes are morilaiastream value-weighted indexes (our
index and stock price data are in local currenciesyl the exchange rates are Bank of
England trade-weighted exchange rates. An incneatbe exchange rate index indicates an
appreciation of the currency. All of the stock keis show positive monthly returns on

average, with a wide range of volatilities as meadiy standard deviation.

Several of the countries in the sample experiemeddctions in their trade-weighted
exchange rates over the period; the biggest fadieevexperienced by Turkey and Mexico,
with mean declines of 3 and 1 percent per montheds/ely. The Japanese yen saw a
substantial increase in its value over the periadl 8.26 percent on average, which is more
than 3 percent per year. Turkey and Greece havgriatest market volatility as measured
by return standard deviation, with the US and Cansldowing the lowest stock market
return volatility. Despite appearances (Turkeyis &reece’s stock markets have amongst
the smallest firms on average; see column [6] ibl§4d) there is in fact no significant
relation between median firm size and stock mavkétility; when Turkey and Greece are

removed, the correlation is -0.08.



It is well understood that floating exchange rdtesl to be more volatile than fixed
or pegged systems (see Flood and Rose, 1999, analeS«riljenko and Habermeier,
2004, for reviews). This tends to hold for our gpéarcountries as shown in Table 3, which
ranks the countries by exchange rate volatilityrfrbighest to lowest, and documents the
exchange rate arrangements in place over the datadp Eleven countries (Australia,
Canada, Japan, Mexico, New Zealand, Norway, Swesleitzerland, Turkey, UK and US)
have independently floating exchange rate systelmather 11 (Austria, Belgium, Finland,
France, Germany, Greece, Ireland, Italy, the N&hds, Portugal and Spain) are in the
Eurozone, and lastly Denmark’s currency is pegged to th@.euBenerally speaking, the
countries with floating currencies populate theerppart of the table having relatively high
volatility, and the eurozone countries dominate tbeer part. Turkey and Mexico
exhibited the highest exchange rate volatility dgrthe period; their declining currency
values were accompanied by very high volatilityowér 4 percent on a monthly basis. The
lowest volatility floating exchange rates were #had Norway, Switzerland, Canada and
Sweden. Finland, ltaly and Spain had the highesdatlity eurozone trade-weighted

exchange rates.

3. Findings on foreign exchange exposure

3.1 Market-level exposure

Table 4 summarises the results for equation [2)wimch we estimate the foreign
exchange response coefficien® for each national stock market. For 15 out of 28

countries in our study, we find that the foreigrtleange response coefficient is significant

at the 5 percent level or better, and another -widgr is significant at the 10 percent level

® Our data set spans a major change in Europeamegetrate regimes with the introduction of the énro
1999. Bartram and Karolyi (2006), however, findttalthough European firms’ exchange exposure &diés
the advent of the euro, this change is economieaity statistically small.



(p = 0.06). This is a higher proportion of sigogit effects than found by Friberg and
Nydahl (1999) who used monthly data for the pefi®@3-1996; only 3 of their 11 countries
had significant exposure at the 5 percent levael.cdmmon with Friberg and Nydahl, we
find that Austria, Belgium and Denmark are sigrafidy exposed at the market level, but
Sweden, the US and the UK are not. France, Germiday and Japan, significantly

exposed in our findings, were not found to be digamtly exposed by Friberg and Nydahl.

We find positive and negative response coefficiamesqual measure. The countries
with negative response coefficients — whose stoekkets are adversely affected by a
strengthening currency — are mostly Eurozone c@mtAustria, Belgium, Finland, France,
Germany, Greece, Ireland, Netherlands and PortuBanmark, Switzerland and the UK
also have negative response coefficients, althabhghJK’s is not statistically significant.
Other stock markets have positive response coeffisiand are therefore adversely affected
by a weakening currency, including Australia, Canadapan, Mexico, Norway and
Sweden. Friberg and Nydahl (1999) find only 3 d¢aes with positive exchange rate
exposure — Japan, Italy and the UK — but none esdhwere significantly exposed. In
contrast, for 7 of our countries there is a sigaifit positive relation between the stock
market and the exchange rate. For the commoditgwrces — Australia, Canada, Norway
and New Zealand — this is probably explained byféloe that both stock markets (which are
heavily populated by commodity companies) and cunyevalues are positively related to
commodity prices. The significant positive for daps in contrast to Friberg and Nydahl's
(1999) who found the relation between the yen aedlapanese stock market to be positive
but insignificant. The response coefficient, hoamrat 0.269, is relatively small in absolute

terms.
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We include in Table 4 a decomposition of the exglearesponse coefficients into
their two components — the covariance between theken returns and the change in the
exchange rate (column [3]), and the variance ofdf@nge in the exchange rate (column
[4]) — to provide insight into the composition dfet exchange response coefficients. For
example, the high negative response coefficientferNetherlands (-2.775) results from a
high covariance and a relatively small exchange variance. Clearly the Netherlands’
stock market is very sensitive to exchange ratatiiwy. In contrast, Turkey and Mexico
have highly volatile currencies, and this volafilits accompanied by high positive
covariances between the exchange rate change anohdlket return, resulting in these

countries’ rather moderate response coefficients.

3.2 Firm-level exposure

Table 5 summarises our results for equation [1]tloa full data set of 3,788
companies. It presents summary information onetkehange response coefficients, :

the mean (column [2]), the number negative andtpes{columns [3] and [4]), and the
number and proportion significant (columns [5] 46f) for each country. We include the
mean of the absolute value of the response coafigiin column [7], because our openness
analysis uses absolute rather than actual respmesécient values. We find that 422 out

of the 3,788 companies (11 percent) in our samale Isignificant exchange exposure.

For the US — the country that has attracted masareh in the area of exchange rate
exposure — we find that 134 out of 1,154 (11.6 @etcfirms are significantly exposed.
This is much higher than found by Jorion’s (1998)dut of 287 firms (5 percent). Our
figure for New Zealand firms — 12.5 percent — imparable to that of Chen, Naylor and Lu

(2004) who found that 10 to 14 percent of their glenfirms were significantly exposed. In
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contrast, we find that 12 percent of 69 Swedisimdirare significantly exposed -
considerably less than the quarter found by Ny@a®99) for his sample of 47 companies.
For Japan, He and Ng (1998) found significant expo$or 26 percent of their 171 sample
firms, which is a much higher proportion that o gercent. Dominguez and Tesar’'s
(2001a and 2006) data set includes firms from &was, 6 of which we also examine —
France, Germany, lItaly, Japan, the Netherlandstla@dJK. They find that 8 percent of
French firms are significantly exposed, with 14geett for Germany and Italy, 26 percent
for Japan, 15 percent for the Netherlands and Itepée for the UK. We find lower
proportions of significant response coefficientsthwb percent for France, 6 percent for
Germany, 9 percent for Italy, 16 percent for Jaaual, 7 percent and 8 percent respectively

for the Netherlands and the UK.

The country with the highest ratio of negative mese coefficients to positives is
Switzerland — about 80 percent of its companiestlsiprices are adversely affected by a
strengthening of the Swiss Franc — a relation #aild be expected for net exporters or
companies with assets denominated in other cueenciCountries similarly affected are
Belgium, Denmark, Italy, Germany and Japan. Atdtier end of the spectrum, companies
are more likely to be positively affected by a sg#hening currency in Greece, Turkey,

Australia, Spain, Norway and Austria.

4. Exchange exposure and openness

There is a substantial literature demonstratingsitpe relation between openness
and economic growth (Frankel and Romer, 1999; CQaigelLoayza and Schmidt-Hebbel,

2004), in which economic openness is usually meashy trade flows. Our trade measures
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of openness were obtained from the Penn World Tebhsion 6.%, for the period 1984-
2000, which is calculated as exports plus impasta percentage of GDP at constant prices.
We use the average of these annual figures fronyélae in which our daily price data

begins for each country.

Figure 1 depicts the trade openness data. Panghotvs each country’s trade
openness ranked from highest to lowest. Belgiuetahd and the Netherlands are the most
open economies, and the US and Japan are the itngsdc Generally speaking, small
countries tend to trade more than large (see Wiagz&polaore and Alesina, 2004, for a
review), and this is apparent for the countriesum data set. Panel B of Figure 1 depicts
trade openness versus country size as proxiedebthof GDP. It is clear from the figure
that there is indeed a negative relation betweensthe of the economy and economic
openness. The correlation between log GDP ance t@gaenness is -0.55, and using
population as an alternative measure of countrg, sike correlation between size and

openness is -0.57.

In examining the relation between market level exge exposure and economic
openness, we use the exposure response coeffi¢j@hjsestimated via equation [2] at the
market level and firm-level response coefficients,) estimated from equation [1] as

dependent variables in a series of cross-sectr@gaéssions. Rather than using the actual

exchange exposure response coefficients, we follmmninguez and Tesar (2001a and
2001b) and first take the absolute valuesagfand B/. This is because the impact of

exchange rate changes will vary between marketdatwieen firms, yielding both negative

® Alan Heston, Robert Summers and Bettina Aten, R&arlid Table Version 6.1, Center for International
Comparisons at the University of Pennsylvania (GREU
(http://pwt.econ.upenn.edu/php_site/pwt61_form.php)
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and positive response coefficients. For net expsrtfor example, a depreciation of the
home currency (making exports more competitive)utdhancrease firm, while for net
importers a depreciation should reduce firm valtreaddition, trade openness as we define
it (exports plus imports over GDP) is a general snea of openness, rather than a measure

that might be expected to have a unidirectionati@h to exchange exposure.

4.1  Market-level exposure and openness

We estimate a cross-sectional model is as follows:
w, =9, +0,0PEN; + 4, [3]

whereOPEN:is the log of trade openness for countrgndw; = ‘,81"‘ , with B/ estimated via

equation [2].

Figure 2 depicts the relation between the markettlabsolute exchange exposure
response coefficients and the log of trade openndéspositive relation is apparent in the
figure, and estimating equation [3] using robugiressions with Newey-West standard

errors yields a slope coefficiend,() of 0.798. This is significant at the 1 percentlefp =

0.00), and the adjusted R-squared for the regmessi®.24. This finding is consistent with
Friberg and Nydahl (1999); stock markets in coestrivith greater openness are more
exposed to exchange rate movements than market®untries with relatively closed

economies.
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4.2 Firm-level exchange exposure and openness

For the firm-level analysis, we examine the extrthe relation between economic
openness and exchange exposure via a series afdpoabss-sectional regressions. We

begin by estimating the following equation:
@ =), + ,OPEN, ; +v, [4]

Here, w; :,/‘0‘2‘, with a} estimated via equation [1], arm@dPEN, ; is the log of

trade openness for the countyyifi which firmi is listed. Following Dominguez and Tesar

(2006), we transform the firm-specific absolute lextge response coefficient‘sr,‘z‘, by

taking their square root. This transformationesessary because taking the absolute value
of the response coefficients causes truncation bégsilting in a non-normal error term. In
a second pooled regression we control for firm $81&E), proxied by market value in US

dollars as at December 2003:
w =), + ,OPEN,; + SIZE +v, [4]

The results for estimating [4] and [4'] appear ianBls A and B respectively of
Table 6. The openness variable is highly significéat the 1 percent level) in both
equations. Without the size control (Panel A)dbenness coefficient is a significant 0.155,
and when controlling for firm size (Panel B) whishnegative and highly significant, the
openness coefficient falls slightly to 0.139. Explanatory power of the model as given by
the adjusted R-sq increases substantially when isizecluded — from 7 percent to 11

percent.
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4.3 Firm size and exchange exposure — a nonlinear réian?

A closer examination of the evidence on exchang®sxre and firm size suggests
the possibility that the relation is not linear.obinguez and Tesar (2006), for example,
show that the smallest third of firms in each coplare more strongly exposed to exchange
rate changes than the largest two third® check for possible nonlinearity in the relation
between exposure and firm size, we divide our sanmib deciles by market capitalisation
and then take an average of the square root oélikelute response coefficients for each
decile. The mean, median and standard deviatioedoh size decile are depicted in 3. It
can clearly be seen in the figure that the respaoséficients are essentially the same for
the largest 6 deciles (deciles 5-10), with the neahmedian of each decile varying within
a narrow band between 0.50 and 0.60. Below ddc#ewhich has a median firm size of
US$112 million — the mean response coefficientsriseonotonically as the size deciles
become smaller. Exchange exposure is at its mawirfar the smallest decile, which
contains firms with a market value of less than UEgillion. Amongst the smaller firms
there is also greater variability in the responeefficcient as measured by within-decile

standard deviation.

We therefore define small firms as those below UBB%tillion, as the % decile’s
largest firm has a market value of just over US$abllion. According to this definition,
there are 1507 small firms (40 percent) and 2,28del firms. Table 7 summarises the
number and proportion of small and large firmstfer sample overall and for each country,
ranked on the proportion of small firms in each rdoy from highest to lowest. Not
surprisingly given the small median size of itsn& as reported in Table 1, Portugal has the
greatest proportion of small firms (85 percent}hwbreece close behind at 80 percent. Our

largest countries — Germany, the UK, the US andadap differ considerably in their
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proportions of small firms; 58, 45, 36 and 22 pata# firms in each country (respectively)
have less than US$150 million in market value. Gteabined number small firms in these
countries — 895 of them — comprise over a thirthefsmall firm subsample. Our technique
for defining firms as small contrasts with the a@gwh used by Dominguez and Tesar
(2006), who define size within the country — thetthey classify the smallest third of firms
in each country as small. As is clear from Tablea &mall firm in Japan, for example,

would be considerably larger than one in Denmar&@ece.

Panel C of Table 6 reports the findings of re-eating the pooled regression of
equation [4’'] with a 0-1 dummy variable as an addal variable, with 1 representing small
firms. In this version of the model the size caméint becomes insignificant (p = 0.61) and
the size dummy is highly significantly positive §0.00). It appears to be the case that
rather than a size effect per se, the smallestsfiane driving the inverse relation between
exchange exposure and size. To confirm this figydive re-run equation [4'] separately for
small firms (n = 1507) and large firms (n = 2,28hg results are presented in Panels D and
E respectively of Table 6. For both small and éafigns, the openness variables are highly
significant, and importantly, their coefficientsvieaa similar magnitude; 0.004 for small
firms and 0.005 for large. On this estimate, ecoiempenness as measured by trade affects
small and large firms to a similar degree. The siariable for small firms is significantly
negative (p = 0.00), whereas the size variableldaye firms, although negative, is not

significant (p = 0.47).

Our findings on firm size and exchange exposureciar. Once a firm has a

market value of more than US$150 million, size oiogler matters. There is essentially no

difference in exchange exposure between a firm witmarket value of US$200 million
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versus one with a market value of US$4 billion éastparibus). In contrast, for firms with
a market value of less than US$150 million, the lEmé#he firm, the greater the exchange

exposure.

5. An alternative measure of economic openness — FD

Although not as popular a measure of opennessaal,ti=DI also tends to be
positively correlated with economic growth, partasly in developed countries
(Borensztein, De Gregorio and Lee, 1998; Gao, 200)r FDI openness, we use inward
plus outward stock of FDlas at 2003 from UNCTAD’s 2005 World Investment Bep
standardised by dividing by GDP. Figure 4 depibtsFDI openness data along with trade
openness, ranked (left to right) on trade openndisis. clear from the figure that there is a
strong correlation between the two measures of g the correlation is in fact 0.75.
The relation between FDI openness and countryisjzas for trade openness, inverse; the
correlation is -0.32, and using population as yffor size, the correlation is -0.50. The
three countries with greatest trade openness -ilBe/dreland and the Netherlands — have
very high FDI penetration. The most closed coestas defined by trade openness — Japan
and the US — are also relatively closed in FDI gernsome countries, however, are much
more open to FDI than to trade, such as the Netheésl Switzerland, Sweden and the UK,
and for others — Austria, Mexico, Turkey and Greedeade openness exceeds openness to

FDI.

Figure 5 depicts the relation between the absohaeket-level exchange response

coefficients (3] from equation [2]) and the log of FDI opennessdach country. As for

" We also conducted the FDI openness analysis witivard FDI only, and the findings are similar. $he
results are available from the authors on request.
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trade openness, a positive relation between mastedtange exposure and FDI openness is
apparent in the figure. Estimating equation [3jmiDI as the measure for openness and

using robust regressions with Newey-West standamrs yields a sloped) of 0.381.

This is about half the size of the coefficient fimde openness reported in section 4.1, but it
is significant at standard levels (p = 0.04). Bd@usted R-squared for the regression is also

lower, at 0.13 compared to 0.24 when using tradbemeasure for openness.

Table 8 reports the results of the pooled firm-lexegressions, repeating the

estimates reported in Table 6, but WBHPEN, ; in equations [4] and [4] and being the log

of FDI openness instead of the log of trade opesineSxcept for the small firm-only
specification (Panel D) in which FDI openness ignsicant at the 10 percent level,
openness is highly significant. Similarly to thiedings using trade openness, the
coefficients on the FDI openness variable in Padelsnd B (FDI openness as the sole
independent variable, and FDI with market valu@eesvely) are almost identical for both
specifications. Again as with the findings foade openness, when the sample is divided
into small and large firms (Panels D and E), s&significantly negative for small firms (p

= 0.00) but not for large (p = 0.21).

Comparing our findings on trade and FDI openndsis, apparent that at both the
market and at the firm level, the magnitude of seasitivity of firms to exchange rate
changes is about twice as great for opennessde #a it is for FDI openness. This holds
across all specifications used in our firm-levehlgsis. Clearly trade openness has a
substantially greater effect on stock market amoh-fevel exchange exposure than FDI
openness. A potential explanation for this is ttheg geographic diversification that is

associated with multinationalisation to some extemeliorates the drawback of openness
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that we have demonstrated in this paper. FDI t@s$&ms managing economic foreign
exchange exposure, and its usefulness was confibgelliller and Reuer (1998) who
found an inverse relation between FDI and exchangmsure at the firm level. Further,
Pantzalis, Simkins and Laux (2001) found that malional firms with high levels ‘network
breadth’— that is, firms that operate across a greater nurabéoreign countries — have
lower levels of exchange exposure. We are reltictamake very strong conclusions on
this point because our FDI data are country-legtiar than firm-specific, but it is certainly
the case that firms in countries that are openadet are more sensitive to exchange rate

fluctuations than those in countries that are dpdrDI.

6. Summary and conclusions

In this paper we have investigated the extent ofim exchange exposure at the
market and at the firm level in 23 developed cdastrin an attempt to address the question,
is economic openness associated with enhanced wepimsexchange rate movements? We
find a strongly significant positive relation be®veexchange exposure and openness as
measured by both trade (exports plus imports) &bd(ward plus outward FDI stock).
We confirm the findings of Friberg and Nydahl (192hd demonstrate that this relation
holds at the market level. For our analysis of ékehange exposure of 3,788 companies,
we find a strong positive relation between econoapenness and firm-level or ‘residual’
exchange exposure. This holds after controllingfifon size (as proxied by market value)
which is inversely related to exposure. The relatiemains significant when we take into
account the fact that the relation between sizeepdsure is non-linear and driven by the
smallest firms. For large firms (those with a nedrkapitalisation of more than US$150

million) there is no significant relation betweezesand exposure, and this is consistent
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with prior research findings that hedging exhibiégonomies of scale, and that

multinationality — more likely amongst larger firmanitigates exchange exposure.

Our surprisingly strong finding that exchange expesand economic openness are
positively related is a critical and not very wedognised drawback for firms operating in
open economies. We have found that openness nexyaXchange exposure for large and
small firms alike; being large does not protectiagfaits effect. Future research might
compare firms with different degrees and typesmérnationalisation in an attempt to
ascertain what sorts of strategies best reduceeffest. In the meantime, firms in open
economies should be aware that they face greatelslef exchange exposure than those in

more closed economies such as the US and Japan.
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Table 1 Summary information — countries and firms

Country data Firm-level information
(1] [2 [3] [4] [5] [6]
Data start Pop'n GDP Total market cap  number of  Median market
daté (millions) (US$ bn) (US$ m) firms cap (US$ m)
Australia 1984-01 19.1 390 372,794 52 437.19
Austria 1984-01 8.1 189 29,935 33 54.43
Belgium 1984-01 10.2 227 182,481 42 182.41
Canada 1984-01 30.8 688 841,385 134 193.70
Denmark 1984-01 53 162 107,666 76 58.37
Finland 1988-04 5.2 122 293,635 30 760.07
France 1984-01 59.2 1294 1,446,634 217 213.27
Germany 1984-01 82 1873 1,270,243 283 98.57
Greece 1988-02 10.6 113 110,839 80 35.89
Ireland 1984-01 3.8 93.9 81,882 12 683.00
Italy 1984-01 57.5 1074 768,364 93 193.19
Japan 1984-01 127.1 4842 3,157,222 794 472.84
Mexico 1994-07 98.9 575 125,203 23 247.83
Netherlands 1984-01 15.9 365 640,456 74 290.15
New Zealand 1988-02 3.8 49.9 18,613 24 104.40
Norway 1984-01 4.5 162 65,034 32 225.28
Portugal 1990-02 10 105 60,681 39 22.80
Spain 1987-03 39.9 559 504,219 51 433.70
Sweden 1984-01 8.8 227 328,339 69 384.30
Switzerland 1984-01 7.2 240 792,316 102 217.60
Turkey 1994-07 66.7 200 69,659 60 49.78
UK 1984-01 59.4 1415 2,576,992 312 186.05
us 1984-01 283.2 9837 15,104,037 1156 454.05

Notes. The sample includes all companies with stockgdata available on Datastream at the end of
December 2003 that had existed for the full pef(asl specified in column [1]). This yielded 20 yeaf
data for most of the countries. Population, GDE awverall market capitalisation (columns [2] — [4}e
drawn from the Pocket World in Figures, publishgdrhe Economist2003.

®The start dates for some countries is later duestricted data availability. The start dates Forland,
Greece, Portugal and Spain are defined by the abiliiyy of country stock market index data; and for
Mexico and Turkey, the start date is when the tnadmhted exchange rate index becomes availabte. F
New Zealand, company price data are not availadierb 1988.
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Table 2 Exchange rates and national stock markets

Stock market index returns (monthly) Trade-weighted exchange rate (monthly change)
mean (?é?/ir;g%rr? skewness kurtosis mean dsé?/?adt%rg skewness kurtosis
Australia 0.68 5.21 -2.79 23.47 -0.23 3.17 -0.66 1.13
Austria 0.90 6.60 0.49 3.45 0.04 0.46 0.47 1.14
Belgium 0.71 5.17 -0.92 4.46 0.05 0.67 -0.01 3.01
Canada 0.62 4.32 -1.09 5.88 -0.05 1.45 -0.13 0.20
Denmark 0.68 5.42 -0.43 0.32 0.07 0.77 0.18 1.70
Finland 0.83 9.63 -0.11 0.78 -0.10 1.58 -3.14 21.74
France 0.84 6.05 -0.47 1.12 0.03 0.82 0.32 4.36
Germany 0.84 5.54 -1.09 3.74 0.11 0.97 0.30 0.04
Greece 1.29 10.38 1.26 3.92 -0.39 1.03 -4.21 38.16
Ireland 1.00 6.59 -1.08 4.65 -0.02 1.19 -1.12 5.57
Italy 0.80 6.96 0.31 0.67 -0.16 1.53 -3.24 25.88
Japan 0.19 6.00 -0.23 1.34 0.26 3.00 0.80 3.49
Mexico 1.05 7.48 -0.68 131 -1.02 4.89 -3.78 26.36
Netherlands 0.65 5.22 -1.22 4.41 0.05 0.72 0.43 0.41
New Zealand 0.39 5.52 0.22 2.10 -0.04 2.23 -0.41 0.63
Norway 0.83 7.23 -1.11 3.22 -0.07 1.22 -1.17 6.23
Portugal 0.27 5.70 0.20 3.53 -0.07 0.92 -2.02 14.44
Spain 0.64 6.42 -0.69 2.12 -0.08 1.24 -2.35 14.17
Sweden 0.83 7.32 -0.43 1.03 -0.10 1.58 -1.93 17.26
Switzerland 0.81 5.17 -1.31 5.22 0.07 1.36 0.33 1.00
Turkey 4.03 16.45 -0.12 2.22 -3.23 4.81 -1.22 10.58
UK 0.70 4.98 -1.42 7.22 -0.06 2.04 -0.57 3.59
us 0.82 4.45 -0.99 3.93 -0.15 2.21 0.04 -0.08

Notes This table reports summary statistics for eamimtry’s monthly stock market index returns and menthly change in the
trade-weighted exchange rate index.



Table 3Exchange rate volatility and exchange rate arramegesn

Mexico
Turkey
Australia
Japan
New Zealand
us

UK

Finland
Sweden
Italy
Canad:e
Switzerland
Spain
Norway
Ireland
Greece
Germany
Portugal
France
Denmark
Netherlands
Belgium
Austria

Mean

-1.02
-3.23
-0.23
0.26
-0.04
-0.15
-0.06
-0.10
-0.10
-0.16
-0.0t
0.07
-0.08
-0.07
-0.02
-0.39
0.11
-0.07
0.03
0.07
0.05
0.05
0.04

Standard Exchange rate arrangements

deviation

4.89
4.81
3.17
3.00
2.23
221
2.04
1.58
1.58
1.53
1.45
1.36
1.24
1.22
1.19
1.03
0.97
0.92
0.82
0.77
0.72
0.67
0.46

Independent float (1994)

Independent float (2001) (previous systems: manélgatl crawling peg)
Independent float (1983)

Independent float (1973)

Independent float (1985)

Independent floe

Independent float (managed float to 1990, ERM 192p-
Eurozone (ERM 1996, Euro 1999)

Independent float (fixed to 1991; ERM 1991-92)
Eurozone (ERM 1979 to 1992, Euro 1999)
Independent flat (1970

Independent float (1973)

Eurozone (ERM 1989)

Independent float (fixed to 1992; managed float2l&92001)
Eurozoné

Eurozone (2001; previous system: managed float)
Eurozoné

Eurozone (ERM 1992, Euro 1999)

Eurozoné

Pegged to Euro, £2.25% band (ERM 1979)
Eurozoné

Eurozoné

Eurozone (linked to Deutschemark 1981, ERM 1996pH®99

Notes. This table summarises the exchange rate arragmgsrof each country during the sample period.
The countries are ranked highest to lowest by tdwedsard deviation of monthly exchange rate changes.

#Belgium, France, Germany, Ireland and the Nethddgained the Exchange Rate Mechanism (ERM) in
1979 where they remained until they joined the izone in 199¢
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Table 4 Exchange rate response coefficients, market level

[1] 2] [3] (4]
Bl pvalue Covar(s',R/) Vvar(s/)

Australia 0.440 0.00 4.41 10.07
Austria -2.182 0.02 -0.46 0.21
Belgium -1.632 0.00 -0.74 0.45
Canada 0.973 0.00 2.04 2.10
Denmark -1.957 0.00 -1.15 0.59
Finland -0.716 0.11 -1.77 2.48
France -1.762 0.0C -1.17 0.6€

Germany -1.492 0.00 -1.40 0.94
Greece -1.153 0.12 -1.21 1.06
Ireland -1.139 0.00 -1.61 1.42
Italy 0.723 0.01 1.6¢ 2.3¢4

Japan 0.269 0.04 2.42 9.02
Mexico 0.461 0.01 10.92 23.87
Netherlands -2.775 0.00 -1.42 0.51
New Zealand 0.456 0.01 2.26 4.98
Norway 0.730 0.06 1.08 1.48
Portugal -1.080 0.03 -0.90 0.84
Spain -0.227 0.54 -0.35 1.54
Sweder 0.221 0.4¢ 0.5t 2.5(C

Switzerland -1.270 0.00 -2.34 1.85
Turkey 0.446 0.17 10.21 23.09
UK -0.210 0.19 -0.87 4.16
us 0.085 0.52 0.41 4.86

Notes. This table presents the findings for the refatioetween each
country’s monthly stock market retu(rR') and the change in its trade-

weighted exchange rafes’). B/ (column [1]) is the exchange response
coefficient for countryj estimated via equation [2]. In this table we saf@
B/ into its constituent part€ovar(s’, R') andVvar (s/) in columns [3]
and [4].



Table 5 Summary of individual firm estimates

Australia
Austria
Belgium
Canadz
Denmark
Finland
France
Germany
Greece
Ireland

Italy

Japan
Mexico
Netherlands
New Zealand
Norway
Portugal
Spain
Sweden
Switzerland
Turkey

UK

us

(1]

N

52
33
42
134
76
30
217
283
80
12
93
794
23
74
24
32
39
51
69
102
60
312
1156

3788

[2] [3]
mean
coefficient no. neg
0.0¢ 15
0.07 13
-0.45 32
0.07 65
-0.40 52
-0.13 17
-0.14 117
-0.11 163
1.07 17
-0.02 7
-0.06 54
-0.06 446
0.10 8
-0.05 35
0.06 10
0.2( 12
-0.20 19
0.25 17
0.00 32
-0.35 79
0.14 17
0.08 134
0.21 385
1746

(4

no. pos

37
2C
10
7C
24
13
10C
12C
63
5
38
34¢
15
39
14
2C
2C
34
37
23
43
17¢
771

204:

5]

number

significant significant absolute value

o O O N NN

2o e
00 N O ~N =

[y
rnmoooommmmmwm

N

134

42z

(6]

proportion

13.8
6.1
4.8
6.7

11.8

20.0
5.1
6.0

23.8

16.7
8.6

15.7

13.0
6.8

12.5
6.2

12.8

11.8

11.6
7.8

10.0
8.0

11.6

11.1

(7]

mean of the

0.2t
1.2¢
0.72
0.45
0.90
0.50
0.79
0.69
1.44
0.47
0.37
0.23
0.24
0.78
0.33
0.6
1.19
0.73
0.43
0.47
0.29
0.29
0.41

Notes. This table summarises information on the exchamage response coefficien'ﬂS’i2 from
estimating equation (1) on 3,788 companies front@mhtries. (The data period for each country

can be found in Table 1.) For each country wegirethe number of companies in the samile,
(column [1]), the meam"2 for each country [2], the number negative [3] amel humber positive
[4], and the number significant [5] and the promortsignificant [6].

Because our subsequent
estimations involve the absolute value of the fiawel exchange response coefficients, we include
the mean of these for each country in column [7].
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Table 6 Pooled firm-level regression results

coefficient t-stat p-value adj. R-sq

Panel A Openness only (equation [4])
Constant 0.061 1.89 0.06 0.07
Openness 0.155 16.79 0.00

Panel BOpenness and size (equation [4'])

Constant 0.261 7.25 0.00 0.11
Openness 0.139 15.20 0.00
Size -0.026 -12.57 0.00

Panel COpenness, size and size dummy (small = 1)

Constant 0.429 40.43 0.00 0.10
Openness 0.003 13.20 0.00

Size 0.000 -0.52 0.61

Size dummy (1 = small) 0.139 12.95 0.00

Panel DOpenness, siz— small firms (< US$150m market vali

Constar 0.59: 13.8i 0.0C 0.0t
Opennes 0.00¢ 5.02: 0.0C
Size -0.00: -7.0C 0.0C

Panel EOpenness, size — large firms (> US$150m marketeyal

Constant 0.202 13.25 0.00 0.07
Openness 0.005 12.68 0.00
Size 0.000 -0.719 0.47

Notes This table presents the results for our poolegtession analysis, in which the

dependent variable | |a'2| , with a’; estimated via equation (1), for the full sample of

3,788 firms. In Panel A we present the resultsdior pooled regression equations with
explanatory variable openness (log of trade operady (equation [4]). In Panel B we
include in the regressions the log of firm markelue €ize in US dollars (equation [47],
and in Panel C we extend equation [4] by includagero-one size dummy, with 1
representing small firms; that is, those with a kearcapitalisation of less than US$150
million. In Panels D and E respectively we regbatestimation of equation [4'] on small
firm small firm (n = 1507) and large firm (n = 2,28subsamples.



Table 7 Proportion of small firms in the data set (<US$15Darket value)

Number of small firms  Total number of Proportion of small firms in

in the sample firms in the sample the sample (%)
Portugal 33 39 84.6
Greece 64 8C 80.0
Denmark 52 76 68.4
Austria 22 33 66.7
Turkey 40 60 66.7
New Zealand 14 24 58.3
Germany 165 283 58.3
Canada 65 134 48.5
Belgium 20 42 47.6
France 97 217 447
UK 139 312 44.6
Italy 41 93 44.1
Netherlands 31 74 41.9
Norway 13 32 40.6
Australia 21 52 404
Switzerland 41 102 40.2
Spain 19 51 37.3
Sweden 25 69 36.2
us 41k 115¢ 35.¢
Mexico 6 23 26.1
Ireland 3 12 25.0
Japan 176 794 22.2
Finland 5 30 16.7
Total 1507 3788 39.8

Notes This table presents the number and proportiosngll firms — that is, those with a market
capitalisation of less than US$150 million as at&uaber 2003 — in each country, ranked from
highest to lowest proportion of small firms.
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Table 8 Pooled firm-level regression results — FDI opesnes

coefficient t-stat

Panel A Openness only (equation [4])

Constant 0.292 12.99

Openness 0.086 13.97

Panel BOpenness and size (equation [4'])

Constant 0.485 18.63
Openness 0.076 12.71
Size -0.02¢ -13.82

Panel COpenness, size and size dummy (small = 1)

Canstan 0.48: 53.4:
Openness 0.001 8.90
Size 0.000 -0.96
Size dummy (1 = small) 0.151 13.94

Panel DOpenness, siz— small firms (< US$150m market vali

Constant 0.723 20.36
Opennes 0.001 1.6€
Size -0.003 -7.11

Panel EOpenness, size — large firms (> US$150m marketeyal

Constant 0.279 22.38
Opennes 0.00z2 9.3
Size 0.000 -1.26

p-value  adj. R-sq

0.00 0.05
0.00

0.00 0.10
0.00
0.0C

0.0C 0.0¢
0.00
0.34

0.00

0.00 0.03
0.1C
0.00

0.00 0.04
0.0C
0.21

Notes This table repeats Table 6, substituting FDI omss for trade openness.

presents the results for the pooled regressiorysisain which the dependent variable is

|a'2| , With a’; estimated via equation (1), for the full sample3gf88 firms. In Panel

A we present the results for our pooled regressiguations with explanatory variable
openness (log of FDI openness) only (equation [4Jh Panel B we include in the
regressions the log of firm market valgiz@ in US dollars (equation [4°], and in Panel C
we extend equation [4'] by including a zero-oneesdummy, with 1 representing small
firms; that is, those with a market capitalisatafiess than US$150 million. In Panels D
and E respectively we repeat the estimation of &gugd’] on small firm small firm (n =

1507) and large firm (n = 2,281) subsamples.
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Figure 1 Trade openness

Panel A: Trade as a percentage of GDP
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Panel B Trade openness versus country size (as measuié®By
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Notes Panel A plots the trade openness for each courgnked left to right. The figures
for trade openness were obtained from Penn Worldeldersion 6.1, for the period 1984-
2000 (from Alan Heston, Robert Summers and Betitean, Penn World Table Version 6.1,
Center for International Comparisons at the Unitgrof Pennsylvania (CICUP))
(http://pwt.econ.upenn.edu/php_site/pwt61 form)phim Panel B the log of trade openness
for each country is plotted against the log of &lteoGDP for 2003.
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Figure 2 Stock market index response coefficients verpenness

absolute market response coefficient
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Notes This figure plots the absolute value of the matk&eel foreign exchange

response coefficients ,@J) estimated via equation (2) against the log ofddra

openness. Trade openness data were obtained fom\World Table Version 6.1, for
the period 1984-2000 (from Alan Heston, Robert Semsmand Bettina Aten, Penn
World Table Version 6.1, Center for Internationabtn@parisons at the University of
Pennsylvania (CICUP)hftp://pwt.econ.upenn.edu/php_site/pwt61 form)php
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square root of the absolute response coefficients
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Figure 3 Firm-level response coefficients by size decile

—e— median
—=— mean

—a— standard deviation

1 2 3 4 5 6 7 8 9 10
small firms size deciles large firms

Notes To construct this figure, we divided our 3,7881% into deciles based on size
(market value as at 31 December, 2003). We thek tike mean, median and standard

deviation of the square root of the absolute respoooefficient (l‘aiz‘, with aé

estimated via equation 1), for each size deciléhis Tigure therefore plots summary
exchange exposure statistics for the firms in esdwd decile.

35




Figure 4 Trade and FDI openness
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Notes This figure plots the FDI and trade opennessfrh country, ranked (left to right)
on trade openness. The figures for trade openmess obtained from Penn World Table
Version 6.1, for the period 1984-2000 (from Alanskten, Robert Summers and Bettina
Aten, Penn World Table Version 6.1, Center for din&tional Comparisons at the University
of Pennsylvania (CICUP))h{tp://pwt.econ.upenn.edu/php_site/pwt61 form)ptgnd the
figures for FDI are inward plus outward stock of I3 at 2003 (from UNCTAD’s 2005
World Investment Report) standardised by dividigg3DP.
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Figure 5 Stock market index response coefficients versulsdpBnness
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Notes This figure plots the absolute value of the matk&eel foreign exchange

response coeﬁicients,@lj) estimated via equation (2) against the log ofiéra
openness. FDI data are inward plus outward stdckl as at 2003 (from

UNCTAD'’s 2005 World Investment Report), standardibg dividing by GDP.
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