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ABSTRACT

We measure the dollar risk exposure of US industries by ssgrg stock portfolio returns on each
industry against the returns on a broadly defined dollarxindehe exposure estimates vary widely
across different industries in both magnitudes and divesti We trace this large cross-sectional vari-
ation in dollar exposure to the industry’s average impod axport activities. We find that the dollar
exposure increases with imports but decreases with exg@nisiverage, dollar appreciation helps the
stock performance of import-oriented companies but hingsstock performance of export-oriented
companies. Based on this finding, we propose a methodologgrtiine the information in imports,
exports, and stock returns to enhance the identificatiohetibllar risk exposure for different indus-
tries, and we analyze how each industry’s expected stockrrefries with its dollar exposure. We
identify a strongly negative risk premium for bearing pwsiexposures to the dollar, and we find that

the risk premium moves with the business cycle and becomes negative during recessions.
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Imports, Exports, Dollar Exposures, and Stock Returns

With increasing global market integration, a firm's perfamoe depends on not only the domestic
market fluctuations but also the international market cionai. Researchers often regard exchange rate
fluctuation as a metric for changing international marketditions and believe that its fluctuation has
direct impacts on the functioning and profitability of a firid/hat are not so clear are the fundamental
determinants and asset pricing implications of the ratatis embedded in the following three questions:
(1) How does a firm’s share value fluctuate with the exchang® ré2) What are the fundamental drivers
of the relation? (3) How do investors price the stocks déifely for firms with different exchange rate

exposures?

In this paper, we answer the three questions in light of thees&nce of US industries. First, to
qguantify the relation between exchange rate fluctuationtaedtock performance of different industries,
we regress the stock returns for each industry against thimeeon a broadly defined dollar index. We say
that an industry in the US has positive dollar exposure ifftek return increases with the appreciation
of the dollar and that its dollar exposure is negative if ttoels return decreases with dollar appreciation.
Our estimation results show that the dollar exposure estsneary widely across different industries in
both magnitudes and directions. For example, industrieeuthe title of “boot and shoe cut stocking,”
‘steel investment foundaries,” and “space vehicle equigingenerate highly negative dollar exposure
estimates. Stock returns in these industries tend to @egliven the dollar appreciates. On the other hand,
industries under “household refrigerator and freezer” ‘andn’s and boy’s underwear ” generate highly
positive dollar exposures. Stock returns in these indesstend to rise with dollar appreciation. The dollar
exposure estimates also vary greatly within the same breetdrsclassification. For example, while space
vehicle equipment under the defense sector generatesy lighhtive exposure estimates, the “ordnance

and necessary accessories” industry under the same dsfxise generates highly positive exposures.

The large cross-sectional variation in dollar exposureragridS industries leads us to the second ques-
tion: Can we trace the different dollar exposure of eachshguo the roots of its business fundamentals?
As in extant Iiteraturg,we believe that international trade is an important ecoadomdamental that lies
at the heart of exchange rate exposures. A firm with no diregtdirect international trading activities

shall have little exposure to exchange rate fluctuation. @y deviating from the literature, we argue

IExamples include Jorion (1990), He and Ng (1998), Griffin 8halz (2001), and Dominguez and Tesar (2001, 20086).



that it is not the aggregate international trade activipt tietermines the currency risk exposure. It is the
imbalance of the trade that generates currency exposurgmAcéin undergo large quantities of interna-
tional trades while maintaining little currency exposurthée firm can balance its imports with its exports.
Simply put, import- and export-oriented companies shoalkyuite different currency exposures. When
left unhedged, these different exposures can show up ik seébarns. To test this hypothesis, we regress
cross-sectionally the dollar exposure estimates of eatifsiny against the logarithm of the industry’s im-
ports volume and the exports volume, each normalized by #ireh capitalization of the industry. The
regression identifies a significantly positive linkage witiports, but a significantly negative linkage with
exports. On average, dollar appreciation helps the stodknpeance of import-oriented companies, but

hurts the stock performance of export-oriented companies.

Our cross-sectional regression results make economie séwllar appreciation makes US exports
more expensive and hurts the demand for exports. Reducedndehurts the sales and thus profitability
of the exporting company. On the other hand, dollar apptieciaeduces the cost of imports (Campa and
Goldberg (2005)) and therefore increases the profitatilitgn import-oriented company. The different
impacts on profitability can show up in stock returns and gaBethe negative exposure estimates for

exporting companies and positive exposure estimates foolitimg companies.

Understanding the fundamental sources of the currencysexpas important by itself. In this paper,
we go one step further and show that the identified linkagebeamsed to further enhance the estimation
accuracy of the dollar exposure for each industry. With thea@ced identification of the dollar risk
exposure, we can also sharpen our answer to the third gaesti obtain a more significant estimate on
the market risk premium for the dollar risk exposure. Spediify, we propose to use a weighted average
of imports, exports, and the dollar exposure estimates tlanstock returns to define an enhanced dollar
exposure. We use this enhanced dollar exposure to predicsttitk returns based on cross-sectional
regressions, while controlling exposures to other comgnagntified stock market risk factors. The
weighting coefficients for the enhanced dollar exposureestanated by maximizing the likelihood of
the predicting errors. Then, the time series average of ib&sesectional regression slope on the dollar
exposure measures the average dollar exposure risk preidilenfind that incorporating the information

in imports and exports helps us generate a more significsitapremium estimate on the dollar exposure.

The average risk premium on the enhanced dollar exposuligrigicantly negative. The negative

estimate suggests that on average, import-oriented caegogenerate lower returns than export-oriented



companies. When we form stock portfolios ranked by the ecdwhmlollar exposure, the average return
spread between high- and low-dollar exposure portfoli@dss significantly negative. Furthermore, when
we study the time variation of the dollar risk premium, we fihdt the dollar risk premium varies with the

business cycle and becomes more negative during recessamduring expansions.

Intuitively, our finding on the negative dollar risk premilguggests that dollar appreciation represents
an adverse movement for the US economy. Since import-edecvmpanies benefit from dollar appre-
ciation, these companies act as natural hedges againsplthe risk exposure. As a result, investors are
willing to accept a lower expected return on these impogrted companies. The variation of the risk
premium with the business cycle further suggests thatrditieerisk level or the risk aversion against dollar

exposure becomes larger during recessions than during&xps.

The rest of the paper is organized as follows. The next secdwiews the literature that forms the
background of our study. Sectidd Il describes the data. i@eli] estimates the dollar risk exposure.
Section[ 1V studies sources of dollar risk exposure. Seenhances the identification of the dollar
exposure using the import and export information, and egémthe risk premium on the enhanced dollar
risk exposure. Sectidn VI performs robustness analysisonyralling for additional risk factors in other

financial markets. Sectidn VIl concludes.

|. Background

Identifying the currency exposure of different firms, intties, or economies has been a perennial
topic in the academic literature. For example, Jorion (}39@amines 287 US multinationals during
1981-1987 and finds 15% of the firms to have significant exjgssuBodnar and Gentry (1993) examine
industries from the US, Canada, and Japan during 1979-188&rad that 20% to 35% of the industries
have significant currency risk exposures. Amihud (1994)veras 32 large US exporting firms during
1982-1988 but finds no significant currency exposure. Alaig(1997) analyzes the time variation of
the exchange rate exposure of US manufacturing industroes 1978 to 1986. He finds that the level
of industry aggregation at which the exposure is examinetiiensa Significant exposure at the four-digit
SIC level is often masked at the more aggregate two-digélle&llayannis and |hrig (2001) analyze the
exchange rate exposure of US manufacturing industries addhat 4 of 18 industry groups are significant

exposed to exchange rate movements. They find that on ayera@eappreciation of the dollar decreases



the return of the average industry by 0.13%. Dominguez asdrT@001, 2006) examine a set of non-US
industrialized countries over the period 1980-1999 and gk cross-country differences. They find
that a large fraction of Japanese firms have exposures tdyvaekements in exchange rates, but Chilean

firms show very weak exposures.

It is understandable that different firms, industries, mmenies have different currency exposures. In
the US, we find that the dollar exposure estimates vary graatbss different industries while the average
dollar exposure across all industries is close to zero. réstigly, earlier studies often try to select a
more homogeneous sample, e.g., firms with large interredtiousiness exposures and large exports, in
the hope of obtaining more uniform currency exposure eséismdn this paper, we do not shun away from
the cross-sectional heterogeneity in currency exposumstead, we regard it as a natural outcome of the
heterogeneity in business operations and, more impoytaniey information source for identifying the

market price of currency risk.

When examining the fundamental sources of currency expesarany studies direct their attention to
the “openness” of a firm, an industry, or an economy. Jori@®Q). uses the share of foreign sales in total
sales as a measure for openness and find that the currencsuex® significantly positively related to
the share of foreign sales. Griffin and Stulz (2001) exantieehypothesis that industry competitiveness
across countries is an important explanation for exchaageeaxposure, but they do not find supporting
evidence among US industries. Dominguez and Tesar (20@6hesaggregate bilateral trade flows with
the US as a measure of openness for the non-US industriatmectries. They find only a weak link
between the openness measure and the exchange rate exptesarel Ng (1998) find that high exchange

rate exposure is related to high exports for Japanese matidtirals.

In this paper, we argue that it is not the aggregate openhatssnatters for currency risk exposure. It
is the direction oimbalanceof openness that generates currency exposure. A firm canrpepen in
terms of international trade, but can still show minimalreacy exposure by balancing its imports with
its exports. Furthermore, an import-driven firm and an exgddwven firm may both have strong currency
exposures, but their exposures are unlikely to be in the sir@etion. Our empirical findings confirm our
conjecture and show that import-oriented US firms tend totrneasitively to dollar appreciation whereas
export-oriented companies tend to react negatively. btedlworks, Allayannis (1997) finds that the time
variation of the dollar exposure in an industry is relatedifiely to the variation of the industry’s share

of imports but negatively to the variation of the industrgsports share. Campa and Goldberg (1999)



show that investment responsiveness to exchange rates yausitively with respect to sectorial reliance

on exports and negatively with respect to sectorial rebamtimports.

We do not stop at finding the dollar risk exposure and relativey cross-sectional variation in the
exposure to the industry’s differences in the average its@ord exports activities. Instead, we make use
of this finding to further enhance the identification of thdlalorisk exposure. Since both imports and
exports contain information about the dollar exposure, mppse to exploit the information to reduce the
noise in the dollar exposure estimates. With the enhanaadifitation, we estimate how industries with
different dollar exposures differ in expected excess nstuaind find that the market charges a significantly

negative risk premium on positive dollar risk exposures.

Early international asset pricing models, e.g., Solnikr@)9 Sercu (1980), Stulz (1981), and Adler and
Dumas (1983), all provide explicit roles for exchange ridk.rA large stream of empirical studies have
also tried to identify the market pricing of the exchange nésk, but often with confusing results. For
example, Jorion (1991) uses a sample of US firms to show tharay risk exposures vary systematically
across different industries, but he does not find any sigmifigpricing for the currency risk exposure.
Dumas and Solnik (1995) and De Santis and Gerard (1998) s$twedgurrency pricing in the framework
of an international asset pricing model, where countryfpbotreturns are related to the return on a world
portfolio and returns on several foreign currencies. Imalar framework, Carrieri, Errunza, and Majerbi
(2004) study whether currency risks in emerging market doe@ and whether they have spillover effects
on the developed markets. A key feature of these studie®isrliance on thentertemporalvariation
in the expected returns of the country portfolios and thelittomal covariances between these portfolio
returns and the risk factors. In this paper, we argue thattineency exposures vary much maness-
sectionallythan intertemporally. Different types of industries haiéedent business operations that lead
to different risk exposures. By contract, as the industassification largely stays the same over time,
the risk exposure of an industry cannot vary too much ovee timiherefore, it is much more efficient
to identify the market pricing of risk factors based on crssstional variations instead of intertemporal

variations.

By linking currency exposures to economic fundamentals amalyzing the currency risk premium,
our research is also related to classic theoretical andreralstudies on the fundamental determination of

exchange rates, e.g., Aizenman and Riera-Crichton (20Qifhas (1992), Engel, Mark, and West (2007),



Engel and West (2005), Evans and Lyons (2002), Lothian agtbiTél996), Mark (1995), and Sercu and
Uppal (2000).

[I. Data

Our analysis involves four broad data types. To study thiaddkk exposure of US firms, we build
an aggregate dollar index, and we relate the dollar indaxmeb returns on US stocks. To explore the
sources of the exposure, we obtain imports and exports datifferent industries. We also control our

risk exposure analysis by incorporating standard markktfactors.

A. The dollar index

We relate stock returns in the US to the strength of the dalaich we measure through a broadly
defined dollar index. The index is a weighted average of §oreixchange values of the US dollar against
the currencies of a large group of major US trading partn&€he index weights vary over time and are
derived from US export shares and from US and foreign imgmates. Monthly data for the dollar index
are available from the Federal Reserve Bank of Atlanta Sizei Releas. The sample period for our

analysis is from January 1973 to December 2001.

Each exchange rate reveals the relative strength of twecigs. By forming a broad dollar index,
we focus on the strength of dollar against a basket of otheercies. Figurell plots the time series of the
dollar index in the left panel and the monthly returns on tidek in the right panel. During our sample
period, the dollar has shown a steady appreciating treragpexthe decline in the late 1980s. The right
panel shows that the log returns on the index can be veryilteglatith a monthly range from -4.175% to

4.243%.
[Figure 1 about here.]

Table[] reports the summary statistics of the monthly reswom the dollar index undé®™. The log
returns have an annualized mean estimate of 4.566%, andnaialeaed standard deviation estimate of

4.456%. The monthly return series show a first-order autetaifon of 0.347. The skewness and kurtosis

2The dollar index has been used to study international stetknis in, for example, Ferson and Harvey (1993, 1994) and
Harvey (1995a,b).



estimates are both small. In the column un8&’*, we also report the summary statistics of the log
excess return on the dollar index over the Treasury bill rétee excess return has an annualized mean of

—1.995% and an annualized standard deviation of 4.4%.

To accommodate the different trade activities and henderdiit currency exposures in different indus-
tries, Goldberg (2004) proposes and constructs indugtegiic dollar indices. By aligning the weighting
of the index for each industry with the industry’s tradingiaties, Goldberg often finds stronger exposure
estimates with the industry-specific dollar indices thathvein aggregate dollar index that we use here.
Nevertheless, in this paper, our objective is not to idgrgifong and uniform currency exposures for all
industry, in which case using the industry-specific doltateix would be more appreciate. Instead, our
objective is to identify and compare the cross-sectiongahtians of the exposure of different industries to
one common exchange rate factor, and link the cross-settitifferences in currency exposures to cross-
sectional differences in imports, exports, and expectecksteturns. For the cross-sectional comparison
to make economic sense, it is imperative for us to use one @nfactor rather than using a different

factor for each industry.

B. Stock market risk factors

When we measure the dollar risk exposure of US stocks, weatdot systematic risk factors identi-
fied from the stock market, including the excess return oniheket portfolio over the Treasury bill rate
(ER™Y, and the sizegMB) and book to market{ML) risk factors identified by Fama and French (1993).
Time series on these risk factors and the Treasury bill etesnade available on Kenneth French’s online

data library.

The market portfolio return is constructed as the valuggimeid return on all NYSE, Amex, and
Nasdaqg stocks. To construct the size and book-to-marktrgad-ama and French (1993) first construct
six portfolios according to the rankings on market capittions ME) and book-to-market equity ratios.
In June of each year, they rank all NYSE stocks from the CdntdResearch in Security Prices (CRSP)
at the University of Chicago based on the market capitatinatlThen, they use the median NYSE size to
split NYSE, Amex, and Nasdaq stocks into two groups, smallldig. They also break NYSE, Amex, and
Nasdaq stocks into three book-to-market groups based doréadpoints for bottom 30%, middle 40%,

and top 30% of the ranked valuesB¥ for NYSE stocks. They construct tis&MBfactor as the difference



between the return on the portfolio of small size stocks aed¢turn on the portfolio of large size stocks,
and theHML factor as the difference between the return on the portfafibigh book-to-market stocks

and the return on the portfolio of low book-to-market stocks

Tablel] reports the summary statistics of the three riskofacand the riskfree rate. Over our sample
period, the market portfolio has an annualized excessretis.886% over the Treasury rate. The size and
book-to-market portfolios both generate positive mearessceturns at 2.235% and 5.587%, respectively.
The Treasury rate has a sample average of 6.562% during mplesgperiod. The excess return on the
market portfolio has an annualized standard deviation @28, close to four times larger than that on
the dollar index excess return. The standard deviatiomagtis orSMLandHML are smaller at 11.812%
and 11.229%, respectively. The autocorrelation estimfaraeturns on the stock market risk factors are

all much smaller than the estimate on the dollar index rsturn

C. Imports and exports

We obtain the annual US import and export data by four-dilft &ded industries. The data from 1972
to 1988 are compiled by Robert Feenstra and are made publieijable at the Center for International
Data at University of California, Davis. The data from 1982001 are updated and maintained by Peter

Schott and are made publicly available at Yale University.

The import and export data cover manufacturing industrigls thie four-digit SIC code starting with
either 2 or 3. There are 488 unique SIC codes in the origin@l sket. To be included in the study, each
industry must have at least three observations on the ingmakexport measures and at least 24 monthly
industry portfolio returns. We lose 86 industries becausthe restrictions. The import is defined as
the total of merchandize that has physically cleared tHidDgstoms either entering consumption chan-
nels immediately or entering after withdrawal for consumptfrom bonded warehouses under Customs
custody or from Foreign Trade Zones. The export is definedhe@selling price, or cost if not sold, in-
cluding inland freight, insurance, and other charges tdt8eort of export, but excluding unconditional
discounts and commissions. See Feenstra (1996, 1997) amdtFee Romalis, and Schott (2002) for a

detailed documentation of the data.

Tablel reports the summary statistics of the imports (1K @xports (EX), both in millions of dollars.

Since the observation is on a panel of 402 industries overaésy we summarize the behavior of the data



in three different ways. In panel A, we first take the timeieerverage on each series and then report
the cross-sectional statistics of the time-series averafjeus, the statistics in panel A measure the cross-
sectional variation of the average trade quantities aatdf&rent industries. In panel B, we average the

trade quantities cross-sectionally at each year, and #pmrtrthe time-series statistics on the average trade
guantities. The statistics reflect the time-series vanmatif the average trade quantities in US industries.
In the panel C, we first measure the time-series statistieadf series and then report the cross-sectional
average of these time-series statistics. Thus, the numb#est the time-series statistics of a typical

industry.

Panel A shows that the average imports and exports varylgifeatn one industry to another. The
imports vary from 82 thousand dollars to 51.78 million didlaand the exports vary from 168 thousand
dollars to 14.99 million dollars. The cross-sectional fitisttions of imports and exports show large skew-
ness and kurtosis. To obtain better distributional behayioe also report the statistics on the natural
logarithms of the imports (In(IM)) and exports (In(EX)). @time-series averages of the log imports vary
from —3.073 to 10683, with a cross-sectional standard deviation of 1.86% flthe-series averages of
the log exports vary from-1.845 to 9592, with a cross-sectional standard deviation of 1.85% drbss-
sectional distributions of the log imports and log exporssrmauch closer to be normally distributed, with

small skewness and kurtosis estimates.

In contrast to the large cross-sectional variation, pansh@&ws that the time-series variations of the
average imports and exports are much smaller. The timessstandard deviation estimates for the cross-
sectional averages of log imports and log exports are a78d 0.892, respectively, less than half of the
corresponding time-series standard deviation estimiitégn we look at the average time-series statistics
for each industry in panel C, we find that the average standevéhtions estimates are even smaller at

0.381 for log imports and 0.276 for log exports.

To control for the size differences for different industrieve also compute the aggregate market cap-
italization (ME) for each industry. The market capitalinatfor each firm is computed as the shares out-
standing multiplied by the share price, both of which aralals®e from CRSP. We aggregate the market
capitalization of all firms within each industry, and we natipe the imports and exports of an industry in
yeart by the industry’s aggregate market capitalization in Deoenof yeart — 1. Tabld1l reports the sum-
mary statistics on the logarithm of the market-capitaicmanormalized imports and exports under the two

columns titled “In(IM/ME)” and “In(EX/ME)),” respectivel. With the normalization, the cross-sectional



standard deviations become even larger at 2.237 for impods1.878 for exports; yet, the time-series
standard deviation estimates for the cross-sectionahgesrin panel B become much smaller at 0.119 for
imports and 0.11 for exports. The cross-sectional vanagistimates are 20 times larger than the time-
series variation estimates. The cross-sectional averEgbe time-series standard deviation estimates in
panel C are at 0.342 for normalized imports and 0.307 for atmed exports. Both numbers are compa-
rable to the estimates on the log imports and exports withorrmalization, but are much smaller than the

corresponding cross-sectional standard deviation etgna

Regardless of how we measure and scale the imports and xqaanhtities, we find much larger
cross-sectional variation across different industriesttime-series variation over different time periods.
The different magnitudes of variation along the two dimensisuggest that different industries can differ
dramatically from one to another in their respective indgiomal trading activities, but that the international

trading activities for a fixed industry and for the US econaamsya whole are relatively stable over time.

D. Stock returns on industry portfolios

Corresponding to imports and exports for each industry ddfloy the four-digit SIC code, we also
compute the monthly stock returns for each industry. Stetkrns data are available from CRSP. We
assign each stock to a four-digit SIC industry. At each yeare use the four-digit Compustat SIC code
of the stock for the fiscal year ending in calendar ytearl. Whenever the Compustat SIC code is not
available, we use the CRSP SIC code for June of yearhen, we construct equal-weighted industry
portfolios at the beginning of July of yeaand rebalance the portfolios on an annual basis. To be iedlud
in an industry portfolio in yeat, a stock must have return data for July of yeand market capitalization
for December of year— 1. Once we have formed the industry portfolio, we computentbathly excess
return on each portfolio, defined as the portfolio returnumsithe Treasury bill rate of the corresponding

month.

The last column in Tablelll reports the summary statistiahefindustry portfolio excess returns (ER).
Different from the trade data, the industry portfolio exxesturns show large cross-sectional variation but
even larger time-series variation. The standard deviafiimate in panel A at 5.245 reflects the standard
deviation of the mean excess return or average risk premiueroh industry portfolio. By contract, the

standard deviation estimate in panel B at 18.802 reflectfatige intertemporal variation of the market
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excess return over the average risk premium. The standaiatida estimate in panel C at 33.994 shows
that the excess return realizations for a typical indusary differ dramatically from its mean value. Taken
together, the much larger intertemporal standard dewviatiothe portfolio returns suggest that the large
randomness in return realization can overwhelm the cresemal differences in risk premiums. This

feature makes it inherently difficult to estimate risk prams on different risk exposures accurately.

lll. Measuring the Dollar Exposure of US Industries

To gauge how stock returns from different industries varghwie dollar index, we perform the fol-

lowing time-series regression on each industry portfglio
ER = Bo+ B ER ™+ BMER™+ B"SMB + B ™HML; + €, (1)

whereER denotes the timée-monthly log excess return on tleh industry portfolio,ERfx denotes the
time+ monthly log excess return on the dollar ind&R™ denotes the timedog excess return on the
market portfolio, andSMB andHML; denote the monthly return series on the size and book-t&eahar
portfolios, respectively. Thus, the slope coefficisﬁi measures the dollar risk exposure of tFth indus-

try portfolio while controlling for variations in the thretock market risk factors.

We repeat this estimation for each of the 402 industries thewhole sample period from February
1973 to December 2001. Taljlel Il reports the cross-sedt&intistics of the full-sample estimates and
statistics on the slope coefficients in panel A. The lastroolueports the statistics on the R-squares of the
regressions. The most interesting estimate to us is theastion3 ™, which measures the dollar exposure
of different industry portfolio returns while controllirfgr variations in the three stock market risk factors.
The cross-sectional average of the estimatep 8iis very small, so is the averagestatistics. The small
average estimate is consistent with the often insignififiadings in the literature when one regress the
market aggregate returns on the dollar index returns. Nesess, the dollar exposure estimates show
large cross-sectional variation, ranging fron2.417 to 1.799. The-statistics range from-2.692 to
3.134. The cross-sectional standard deviation of the dokposure estimates is 0.629. Figlfe 2 plots the
histogram of dollar exposure estimates andttisétistics. Out of the 402 industries, 182 of them have
negative dollar exposure estimates with 16 of them sigmifiea at least the 10% level, and 220 of them

have positive dollar exposure estimates, with 33 signifieaat least the 10% level.

11



[Figure 2 about here.]

When we look into the descriptions of the different indwestrand their dollar exposure estimates, we
find that industries under the title of “boot and shoe cutlgtay,” “steel investment foundaries,” and “space
vehicle equipment” generate highly negative dollar exppsstimates, but industries under “household
refrigerator and freezer” and “men’s and boy’s underweagerigrate highly positive dollar exposure esti-
mates. The dollar exposure estimates can vary greatly elemwhe same broad sector classification. For
example, while space vehicle equipment under the defemser geenerates highly negative exposure esti-
mates, the “ordnance and necessary accessories” industey the same defense sector generates highly

positive exposure estimates.

For the controlling risk factors, the market beta estimgB&%’) average around one as expected. The
cross-sectional standard deviation of the estimates idl sitn@.28. The average exposure estimates on
the SMBandHML risk factors are also positive and significant, but with éairgross-sectional standard

deviations at 0.546 fasMBand 0.484 foHML.

To account for potentially time-varying risk exposures, algo perform rolling window estimation
on equation[{l). For each industry, we repeat the estimatiah year in July of each year with a rolling
window of ten years. The choice of a relatively long rollinndow is to cover at least a full business cycle
for each rolling regression (Hoberg and Phillips (2006)k kQuire that that within each ten-year rolling
window, each industry have at least three annual obsengatim imports and exports and 24 monthly
observations on industry portfolio returns. This requiesinreduces the number of industries from 402
to 375. Panel B of Tablelll reports the cross-sectionaisties on the time-series averages of the slope
estimates. The statistics are very much similar to thosderiuil-sample estimates in Panel A, showing

that the rolling-window estimation generates sensiblaltes

Panel C of TableTll reports the time-series statistics efdtpss-sectional averages of the slope esti-
mates across the different industries. The time-serieglatd deviation of the average dollar exposure is
about ten times smaller than the cross-sectional standaidtibn of the full-sample estimates or time-
series averages of the rolling-window estimates. The momiler time-series variation is partly due to the
smoothing effect of the rolling window, but it also refledtg intertemporal stability of the dollar exposure

for the average economy. When we calculate the cross-sati@werages of the time-series statistics in
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panel D, the average time-series standard deviation foriedastry is less than half of the cross-sectional

standard deviation, showing that the dollar exposure df @adustry is also relatively stable over time.

I\VV. Tracing Dollar Exposure to Import and Export Activities

When we regress industry portfolio returns on dollar indetams, we find that the average dollar ex-
posure is small, but that the exposure estimates show lavgs-sectional variations. These cross-sectional
variations can come either from sample variation (e.gndgsted errors in the coefficient estimates), or from
fundamental differences in the business operations. Tieeg@mporal stability of the rolling-window es-
timates suggests that the cross-sectional variation ¢ayamoe all from estimation error. The important

guestion is then: Where does the dollar exposure differeaoee from?

One common conjecture in the literature is that currencyosupe is linked to the openness of the
economy (or firm). For example, Dominguez and Tesar (200&piateral trade to proxy for the openness
of an economy. We agree that the degree of openness is impfataurrency exposure. A totally closed
economy should be little affected by exchange rate movesnétiwever, we argue that the direction or
asymmetry of the international trade is the more relevantcgfor exchange rate exposure. A firm that
balances imports with exports can have little currency syporegardless of the aggregate quantity of the
international trade. The direction of the currency expesiepends on whether the firm is more export or

import oriented.

To test our hypothesis, we regress cross-sectionally thedmple dollar exposure estimaté&*) on
the time-series averages of the imports and exports of thresmonding industry. We scale imports and
exports by the market capitalization of the correspondimdustry to control for the size effect, and we
take natural logarithms on the scaled quantity to obtaitebdistributional behaviors. The cross-sectional
regression is over 402 industries. For comparison withiteeature, we also regress the dollar exposure

estimates against the logarithm of the total trades scald¢debmarket capitalization.

The regression estimatdsstatistics, and the (adjusted and unadjusted) R-squezagjgorted in Ta-
ble[IVl When regressing the dollar exposure on total tradespbtain a slope coefficient estimate that is
not significantly different from zero and an adjusted R-sguhat is no greater than zero. The regression
results suggests that the total trades do not explain amg/dbout the dollar exposure. By contract, when

regressing the dollar exposure on the imports and the expegarately, we obtain significantly positive
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slope coefficient estimate on imports and significantly tiegalope coefficient estimate on exports. The
adjusted R-square of the regression remains low at 1.34%eaiting that a large proportion of the dollar

exposures cannot be explained by the average imports amtt&xqetivities. Nevertheless, the slope es-
timates are statistically significant on both imports andogts. In particular, the estimates suggest that
import-oriented companies are more likely to have posiixgosures to the dollar index variation whereas
export-oriented companies are more likely to have negattpesures to the dollar index variation. Putting

it differently, stocks of import-oriented companies teaddact positively to dollar appreciation, but stocks

of export-oriented companies tend to react negatively tladappreciation.

We have experimented with different transformations aratirsg of the imports and exports volume.
For example, we have used imports and exports without td&geyithms, and without the market capital-
ization scaling. These variations do not alter the qualiatesults regarding the direction of the impacts

of imports and exports on the dollar risk exposure, showlegobustness of the finding.

Our results make economic sense. For export-oriented auegadollar appreciation makes their
exports more costly for foreign consumers and hence redhesssales. As traditional wisdom goes,
domestic currency appreciation hurts exports. On the dthad, for import-oriented companies, dollar
appreciation makes their imports less expensive and haaceases their profit margins. Our regression
results reflect the different impacts of imports and exportghe currency exposure. The results support
our argument that it is not the degree of openness in termatalfimports and exports that determines

currency exposure; instead, it is the imbalance of intéwnat trade that generates the exposure.

When the sensitivities of dollar exposures to imports anmbgs are similar in absolute magnitudes, we
can use the logarithm of imports-to-exports ratio, In(IMjEto measure the imbalance of the international
trade and directly regress the dollar exposure on the imbalaThe last two rows of TablelV report the
results from such a univariate regression. The slope caafiestimate is significantly positive, showing
the informativeness of the trade imbalance measure abowgnmy exposure. Nevertheless, the adjusted
R-square of this univariate regression is lower than th@anfthe bivariate regression. Therefore, it is

beneficial to allow for different sensitivities of the dalkexposure to imports and to exports.

To analyze the time-variation of the relation between dalgposure and import/export activities, we
also perform rolling-window estimation. At each year, wgress the ten-year rolling-window estimates
of the dollar exposure on the ten-year rolling averages pbirts and exports. We estimate three different

specifications as we have done in Tdble IV. Specificationresses the dollar exposure on the logarithm of
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the total imports and exports normalized by market cap#dilbn. Specification Il regresses the exposure
on the logarithm of the market-capitalization normalizegorts and exports separately. Specification I
regresses the exposure on the logarithm of the ratio of ite@md exports. TablelV reports the regression
coefficients for all three specifications at each year fro881t® 2002. The last two rows of the table report
the sample averages of the coefficient estimates and theiefNand West (1987} statistics. The average

results are largely consistent with our unconditional sresctional regression in Talple]lV. In particular,

the average slope coefficient on imports is significanthitp@sand the average slope coefficient on exports

is significantly negative.

V. Linking Dollar Exposure to Expected Stock Returns

Import- and export-oriented companies have systematichifilerent dollar risk exposures, but does

the difference in dollar exposures lead to different expeetxcess returns on their stocks?

We estimate the risk premiums on different types of risk exgpes following a procedure popularized
by Fama and MacBeth (1973). At each montive regress cross-sectionally the next month’s excesk stoc

portfolio returns on the timérolling-window estimates of the risk exposures,
. fxnf .
ER 1= n¢+ 0 B+ B+ ne ™ B+ n{™ B + 2)

wheren? denotes the intercept of tinecross-sectional regression amgldenotes the risk premium esti-
mate for each unit of risk exposure on tkh risk factor, withk = fx, mkt smlhml denoting the dollar
risk, stock market portfolio, SMB, and HML risk factors, pestively. All risk exposures are estimated
based on a ten-year rolling window and updated annually lyy dueach year. As a concrete example,
monthly excess returns from July 1995 to June 1996 are akssgd on risk exposure estimates based on

a ten-year window from July 1986 to June 1995.

The time-series averages of the slope estimates captuagdhage risk premiums charged by the stock
market on each unit of risk exposure in the four risk sour@eblel VI reports the time-series averages of
the regression estimates and the Newey and West (1@8a)istics under “I. Without IM/EX.” The average
slope estimates are negative on the dollar risk exposuregpasitive on the other three risk exposures.
Nevertheless, none of the slope averages are statist&gghyficant. In this estimation, all risk exposures

(B}f) are estimated by regressing the industry portfolio excetsns on the four risk factors with a ten-
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year rolling window. One potential reason for the low stat&éd significance is that the rolling-window

estimation generates noisy risk exposure estimates.

To reduce the noise in the dollar risk exposure estimatesaandhance the identification of the dollar
risk premium, we resort to our findings in the previous sectiat the dollar risk exposures are related to
the imports and exports of the corresponding industrieg. affalysis is meant to identify the fundamental
economic sources of the dollar risk exposure, but the liakalgo suggests that the import and export
guantities in an industry contain useful information tha @an exploit to sharpen the estimation of the

dollar risk exposure.

To incorporate the information in imports and exports, wepeise an alternative estimation method
based on the following specification,

- IM EX -
ER  =n0+n" (B{XHMIn (W) +AexIn (W) >+n{"k‘8{{‘“+nfm B e (3)
it it

where we regard the dollar exposure as an average of infanmiabm three sources: the original rolling
window regression estimates based on stock retﬁ&ﬁsthe imports, and the exports. As we have done
earlier, we scale the imports and exports by the marketaligaition of each industry and then take natural
logarithms on the scaled quantities. In line with the rgfimindow risk-exposure estimates, we also
employ a ten-year rolling window in estimating the averagkethe logarithm of the scaled imports and
exports to be used in the regression. The imports and exgatésare available annually. Corresponding
to the risk exposure estimates with a rolling window fronyJi®86 to June 1995, for example, we use
the averages of the log scaled imports and exports from \@&8 and 1994. The half year lag in timing
is to make sure that the imports and exports data are awilahlune of 1995. Furthermore, for pure
identification reasons, we normalize the weighting[lgﬁh to unity, and hold the weighting coefficients
on imports and exports\(yy andAgx) to be constant over time. We estimate the system of equation
based on an iterative procedure. First, given initial gumsghe two coefficients, we perform cross-
sectional regressions each month to obtain the risk prem’rphmThen, we estimate the two coefficients by
maximizing the likelihood of the forecasting errors frone tiegression, assuming that the regression errors
are identical, independent, and normally distributed. litedihood estimates on the two coefficients are

1.163 forA;y and—1.032 forAgx. Thet-statistics for the two estimates are 11.2 ariD.64, respectively.
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Both the sign and the high statistical significance confirmeaulier findings that imports relate positively

to the dollar exposure and exports relate negatively to tlardexposure.

Table[V] reports the average risk premiums estimated fras dpproach under “Il. with IM/EX.”
With the enhanced identification using information from org and exports, the time-series average of
the dollar risk premiurmtfx now becomes negative and statistically significant at tH# t@nfidence
level, with at-statistic of—1.68. Thus, through equatiohl (3), we have not only linked tHeadexposure
to fundamental international trading quantities such gmirts and exports, but also exploited this linkage

in sharpening the identification of the dollar risk exposame dollar risk premium.

The negative risk premium estimate suggests that in aggragarket participants view dollar appreci-
ation as an adverse shock to the economy. Thus, compantepagitive dollar exposures generate higher
stock returns during adverse economic conditions. Investe willing to receive a lower expected excess
return to gain positive exposures to dollar appreciatiothabthey can hedge against adverse movements

in the economy.

To understand whether the dollar risk premium shows anyeByetic variation over time, we apply

exponential smoothing on the monthly estimateth‘ffrom equation[(B),

n =g+ (1-on, (4)

where we set the smoothing coefficiemt 0.97, corresponding to a half life of about two years. Figure 3
plots the time series of the smoothed dollar risk premiuimedes. Over the 20-year period, the dollar risk
premium has become increasingly negative, showing a ggssimbined effects of increasing aggregate
currency exposure (Campa and Goldberg (1997)) and inagdgsnvestor awareness of the risk inherent
in currency exposure. Furthermore, we observe that thard@dk premium becomes more negative during
the two recessions of our sample period, one in the early 8@ste other in the early 2000. Investors

become more concerned about the dollar risk exposure drggggsions than during expansion periods.
[Figure 3 about here.]

Fama and French (1992) has popularized a simpler and maigvietapproach in quantifying risk
premiums in terms of risk portfolios. Applying the approdotour case for the dollar risk premium, we

form stock portfolios based on the rankings of the dollds egposure estimates. Starting from July 1983,
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we first estimate dollar risk exposure using a ten-yeammghivindow according to the two methods (with
and without import/export information) delineated aboVlen, we sort the industries by their dollar risk
exposure estimates into five groups based on the quintilekpoénts of the dollar risk exposures. We
compute the equal-weighted returns on quintile portfolitise quintile portfolios of dollar risk exposures

are rebalanced annually in July of each year.

Table[VIl reports the time-series averages of the percengagess returns for the quintile portfolios.
The row under “High-Low” reports the average return sprdastsveen the top quintile (High) portfolio
and the bottom quintile (Low) portfolio. The row under “FFapha” represents the intercept term from
a regression of the High-Low return spread on the three Hamaeh stock market factors, i.e., market,
size, and book to market. This intercept term captures thigopoof the dollar risk premium that cannot

be explained by three stock market risk factors.

Consistent with the results in Taldle]VI, the average dobigmosure return spreads are negative, more
so when we rank the portfolios based on the enhanced datlarekposure estimates incorporating the
information in imports and exports. Controlling for thedgbrmarket risk factors does not alter the re-
sults much. The FF-3 alpha is estimated at -0.2587% withidatration from imports and exports, and
at -0.3621% with the information from imports and exportdieSe estimates imply an annualized risk

premium of 3-4%, an economically significant quantity.

VI. Robustness Analysis

In estimating the dollar risk exposure and risk premium freiock returns, we control for three sys-
tematic risk factors that have been identified from the stonekket, i.e., the market portfolio, the size, and
the book-to-market factors. One remaining question is tatwetent common risk factors identified from
other markets affect the dollar risk exposure and doll&rpremium estimates. Answering this question is
important as it helps us to understand to what extent thdifamhrisk premium on the dollar risk exposure

is a proxy for compensation on other correlated risk factors

As a robustness check, we examine whether the identifiedrdidk exposure and risk premium can
be explained by common risk factors identified from otherkats. The additional risk factors that we

examine include:
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1. The default spreadDFL), defined as the difference between BAA- and AAA-ratedoorate bond

yields. The corporate bond yield data are obtained from dueFal Reserve Statistical Release.

2. The term spreadTRM), defined as the difference between ten-year Treasong lyield and the

three-month Treasury bill rate, both of which are availdlbden CRSP.

3. Log dividend-price ratioq DPR), defined as log difference between the last 12-momtixgegate
dividends and the current level of the S&P 500 index. Montldya on the dividend price ratio are

available on Robert Shiller's website.

4. The three-month Treasury bill ra{®;), which we obtain from CRSP

These variables have been widely used in the literatureriv@dor systematic variations in market con-

ditions. The default spread measures the risk premiumrdiifee between the two rating groups charged
by the corporate bond investors. The term spread repreaeisk premium difference between Treasury
bonds of different maturities. The log dividend-price oas widely received as a stock market condition

indicator. Finally, the short-term Treasury bill rate ofteflects fundamental economic conditions.

We repeat our analysis by controlling for the variationshiase additional risk factors. Specifically,
in estimating the dollar risk exposure, we expand the ragwasin equation[(1) to include changes in
the four additional variables; and in estimating the daflsk premium in equation${2) and| (3), we also
include the risk exposure estimates on the four additioisél factors. Tablé VIl summarizes the main
results from this repeated exercise. Panel A shows thetsethalt trace dollar risk exposure estimates
to imports and exports. Again, the regression of the dobiqosure on the total value of imports and
exports generates a virtually zero R-square. By contragressing the dollar exposure on imports and
exports separately generates significantly positive stmedficient on imports and significantly negative
slope coefficient on exports. Directly regressing the dabgosure on the log import-export imbalance
generates a significantly positive slope estimate, butdhested R-squares of the univariate regression is
lower than that for the regression with imports and expantered separately. We have also performed the

rolling-window regressions as in Taljlé V. The results argdly the same and are available upon request.

Panel B reports the results on the risk premium estimateserWie use the dollar risk exposure
estimates from the stock market alone, the dollar risk puemis negative but not statistically significant.
When we also incorporate the information in imports and etgto enhance the identification of the dollar

risk exposure, the risk premium becomes significantly negatAll these results are largely consistent
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with what we have obtained without controlling for the admitl variables. Therefore, we conclude that
the negative risk premium on the dollar risk exposure is nptoxy for risk premiums on credit, term,

dividend, or interest rate risk.

VIl. Conclusion

Economic theory suggests that the magnitude and direcfiancompany’s currency risk exposure
depends crucially on its fundamental involvement in indional trade. For US industries, we find that
the stock performance of import-oriented companies mowegipely with the performance of the dollar,
but the stock performance of export-oriented companiedstém move against the dollar. Based on this
finding, we use the imports and exports information to enbaine identification of the dollar risk exposure
for different industries, and analyze how each industryjseeted stock return varies with its dollar risk
exposure. We identify a strongly negative risk premium fearting positive exposures to the dollar. On
average, import-oriented companies generate lower sttickns. We also find that the risk premium

becomes more negative during recessions than during erpans

In contrast to traditional focus on time-series variatioar research highlights the importance of ex-
ploiting the cross-sectional variation across differemhé in identifying their different currency risk ex-
posures and the fundamental sources of the exposures. djés pelies on the cross-sectional variation
of industries classified based on four-digit SIC codes, dlaeekt level of aggregation at which the data are
available to us. One line for future research is to constheimports and exports data and the associated
characteristics at the firm level and update the data to tre reoent time period. The much larger cross
section at the firm level can enhance the identification ofitik@ge between the currency exposures and
the imports and exports activities and also the identificatf the currency risk premium. Furthermore,
with the firm level data, one can investigate how the expoanckits relation with imports and exports
vary with different currency hedging practices in the firm.fidn can presumably remove its currency
exposure, even in the presence of imbalanced imports aratexgctivities, by hedging using currency
derivatives such as currency swaps. One can analyze hoerdtiff degrees of hedging practice across
different firms affect their exposures whiling controllifigy imports and exports activities. One can also
analyze whether increased hedging over time has signifycaltéred the cross-sectional characteristics of

the currency exposures. Another important line for fut@search is to build structural economic models
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that link exchange rate exposures to international tradmlamces and explain when and why positive

dollar exposure generates negative risk premiums.
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Table |
Summary statistics of monthly returns on the dollar index ard market risk factors

Entries report the summary statistics of monthly returnshendollar index R™), excess monthly returns
over Treasury bill rate on the dollar inde R™*), excess monthly returns on the market portfoi5'),
returns on the sizeSML) and book-to-marketHML) risk portfolios, and the Treasury bill rat&y).
Data are monthly from February 1973 to December 2001. Thenragd standard deviations (Std) are
in annualized percentages, the minimum and maximum are mthiyopercentages. We also report the

skewness, excess kurtosis, and monthly autocorrelatiogaith time series.

fo

ERfX

E F\)’nkt

SML HML R
Mean 4.566 -1.995 5.886 2.235 5.587 6.562
Std 4.456 4.400 16.327 11.812 11.229 0.764
Minimum -4.175 -4.585 -23.130 -16.700 -12.800 0.150
Maximum 4.243 3.367 16.050 22.180 13.800 1.350
Skewness -0.081 -0.166 -0.518 0.641 0.035 1.195
Kurtosis 0.607 0.679 2.215 6.919 2.238 1.657
Autocorrelation 0.347 0.333 0.039 0.014 0.114 0.928
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Table Il
Summary statistics on the imports, exports, and stock retuns

Entries report the summary statistics on the natural Itfgarof imports (IM), exports (EX) and the ratio of
imports and exports to the market capitalization of theegponding industry (IM/ME, EX/ME). The last
column reports the summary statistics of the monthly eximgsgeturns on industry portfolios (ER). In the
first panel, we take time-series averages on the quantitisegoort the cross-sectional summary statistics
of the time-series averages. In the second panel, we taks-sextional averages and report the time-
series statistics of the cross-sectional averages. Ttle tjaantities and the market capitalization are both
in millions. For the industry portfolio excess returns, thean, median and standard deviation (Std) are
in annualized percentages, the maximum and minimum are mthiyopercentages. The cross-sectional
statistics are over 402 industry observations. The timmesstatistics are over 30 annual observations for
the trade data and 360 monthly observations for the indgstrifolio excess returns.

IM EX In(M) In(EX) In(IM/ME) In(EX/ME) ER

A. Cross-sectional statistics of time-series averages

Mean 884.991 688.685 4.953 4.767 -0.714 -0.912 6.831
Median 177.197 121.356 5.021 4.703 -0.648 -0.937 8.709
Std 3268.866 1782.610 1.869 1.853 2.237 1.878 5.245
Minimum 0.082 0.168 -3.073 -1.845 -7.592 -6.783  -14.466

Maximum  51708.752 14992.312 10.683 9.592 4.331 4.530 5.158
Skewness 11.265 5.263 -0.282 0.034 -0.307 -0.039 -3.849
Kurtosis 160.865 32.199 0.987 0.067 0.155 0.323 34.441

B. Time-series statistics of cross-sectional averages

Mean 1950.052 1427.413 5.895 5.748 -0.942 -1.087 8.044
Median 1975.805 1385.499 6.249 6.024 -0.920 -1.037 11.407
Std 1231.271 919.761 0.877 0.892 0.119 0.110 18.802
Minimum 329.303 312.689 4.299 4.329 -1.205 -1.271  -28.957
Maximum 4280.166 3089.771 6.981 6.916 -0.775 -0.924 19.404
Skewness 0.229 0.346 -0.678 -0.391 -0.778 -0.331 -0.705
Kurtosis -0.965 -1.151  -1.024  -1.407 -0.157 -1.361 4.061

C. Cross-sectional averages of time-series statistics

Mean 884.991 688.685 4.953 4.767 -0.714 -0.912 6.831
Median 836.546 631.468 4971 4.756 -0.697 -0.915 0.655
Std 374.742 261.144 0.381 0.276 0.342 0.307  33.994
Minimum 411.694 391.299 4.394 4.383 -1.201 -1.332 -29.192

Maximum 1557.425 1149.775 5.464 5.151 -0.281 -0.507 34.227
Skewness 0.373 0.104 -0.037 -0.169 -0.108 -0.132 0.235
Kurtosis -0.755 -0.437 -0.962 -0.512 -0.434 -0.614 3.390
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Table Il

Summary statistics on the risk exposure estimates

Entries report the summary statistics on the slope estsvaaid their statistics of the following time-series

regression on each industry portfolio,

ER = Bio+ BER™ + BrHERM™ 1+ BSMISMB + BMMHML, + @,

whereER, ER™ ER™ denote the monthly excess returns onithendustry portfolio, the dollar index,
and the market portfolio, respectively, aBtMBandHML are the size and book-to-market risk factors. All
regressions are performed on monthly returns over the sapwlod from February 1973 to December
2001. The summary statistics are over 402 industries fofulheample estimates and 375 for the rolling-
window estimates. The last column reports the statisticheriR-squares of the regressions.

fo Bmkt Bsmb mal R2

Estimatest-statistics Estimatet-statistics Estimates-statistics Estimateg-statistics
A. Cross-sectional statistics of full-sample estimates
Mean 0.048 0.125 0.968 8.079 0.979 5.040 0.332 1.801 0.397
Median 0.043 0.098 0.977 7.498 0.955 4576 0.360 1.748 0.394
Std 0.629 1.009 0.280 4.555 0.546 3.342 0.484 2.317 0.161
Minimum -2.417 -2.692 -0.348 -0.752 -0.365 -2.838 -1.776 .239 0.048
Maximum 1.799 3.134 2.057 23.391 3.311 18.795 2.516 9.668780.
Skewness -0.236 0.165 -0.444 0.716 0.482 0.995 -0.370 0.47687
Kurtosis 2.321 -0.305 3.374 0.366 0.870 1.784 3.032 0.7424D
B. Cross-sectional statistics of time-series averageslirig-window estimates
Mean 0.111 0.167 0.932 5.888 1.000 3.669 0.232 0.908 0.407
Median 0.047 0.097 0.940 5.712 0.997 3.426 0.246 0.947 0.412
Std 0.614 0.896 0.264 2.856 0.543 2.175 0.437 1.266 0.160
Minimum -2.188 -1.834 -0.697 -0.872 -0.304 -1.700 -2.877 .7¢® 0.035
Maximum 2.994 3.306 1.980 16.930 3.496  13.575 2.215 4.518840.
Skewness 0.569 0.243 -0.604 0.598 0.574 0.733 -1.345 -0.18824
Kurtosis 2.946 -0.110 4.473 0.724 1.803 1.767 10.524 0.06235
C. Time-series statistics of cross-sectional averagesliirig-window estimates
Mean 0.058 0.096 0.948 6.408 0.983 4.079 0.234 0.942 0.424
Median 0.054 0.083 0.949 6.550 1.023 4.065 0.229 0.958 0.429
Std 0.061 0.107 0.027 0.787 0.120 0.294 0.128 0.563 0.055
Minimum -0.060 -0.071 0.895 4951 0.706 3.597 0.056 0.141327D.
Maximum 0.164 0.302 1.009 7.621 1.163 4.617 0.577 2.287 10.50
Skewness 0.149 0.200 -0.078 -0.282 -0.759 0.069 0.823 0.61921
Kurtosis -0.521 -0.783 0.885 -0.695 0.260 -0.677 1.299 £.1-D.947
D. Cross-sectional averages of time-series statisticslliig-window estimates
Mean 0.111 0.167 0.932 5.888 1.000 3.669 0.232 0.908 0.407
Median 0.110 0.169 0.929 5.863 0.998 3.612 0.210 0.813 0.402
Std 0.296 0.496 0.142 1.111 0.246 0.927 0.259 0.912 0.074
Minimum -0.295 -0.535 0.740 4.322 0.660 2.403 -0.091 -0.24B308
Maximum 0.529 0.875 1.126 7.450 1.330 5.042 0.606 2.257 20.51
Skewness 0.029 0.009 -0.012 -0.025 0.021 0.109 0.171 0.152940
Kurtosis 0.004 -0.204 -0.480 -0.357 -0.140 -0.072 -0.433 479 -0.349
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Table IV
Tracing dollar exposures to imports and exports

Entries report the estimatdsstatistics (in parentheses), and adjusted R-squaresiotigacross-sectional
regressions that link the dollar expos@& to various combinations of exports and exports. The dollar
exposure for each industry is estimated by regressing thestry portfolio returns on the dollar index
returns and other stock risk factors over the whole sampieghfrom February 1973 to December 2001.
The regressors are time-series averages of the importxpod gariables. Each cross-sectional regression
is over 402 industries.

Intercept  In((IM+EX)/ME)  In(IM/IME)  In(EX/ME)  In(IM/EX) R> Adj. R?
. -0.0295 0.0129 0.23% -0.01%
(-0.92) (0.75)
Il 0.0394 0.0583 -0.0536 1.84% 1.34%
(0.92) (2.68) (-1.93)
Il 0.0352 0.0466 0.99% 0.74%
(1.10) (2.00)
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Table V

Time variation in the relation between dollar exposures andmports and exports

Entries report annual regression estimates when we reipe49€-year rolling-window dollar exposure es-
timate each year on different formulations of the ten-yeing-window averages of imports and exports.
The last two rows report the time-series averages and theirel)-West-statistics of the estimates.

Year Intercept In((IM+EX)/ME) Intercept In(IM/ME) In(EXME) Intercept In(IM/EX)

1983 0.1146 0.0306 0.1334 0.0708 -0.0519 0.1147 0.0646
1984 0.1337 0.0238 0.1510 0.0382 -0.0205 0.1347 0.0327
1985 0.1614 0.0118 0.1671 0.0196 -0.0126 0.1607 0.0184
1986 0.0583 -0.0045 0.0458 0.0075 -0.0184 0.0568 0.0080
1987 0.0823 0.0144 0.0735 0.0367 -0.0347 0.0713 0.0361
1988 0.0792 0.0123 0.0662 0.0412 -0.0405 0.0661 0.0391
1989 0.1431 0.0624 0.1479 0.0809 -0.0459 0.1071 0.0716
1990 0.0566 0.0231 0.0498 0.0276 -0.0250 0.0461 0.0279
1991 0.0132 0.0150 -0.0320 0.0662 -0.0886 -0.0046 0.0606
1992 -0.0599 0.0023 -0.0888 0.0291 -0.0510 -0.0649 0.0230
1993 0.0035 0.0444 -0.0045 0.0823 -0.0727 -0.0122 0.0739
1994 0.0700 0.0653 0.0958 0.0634 -0.0247 0.0573 0.0536
1995 0.0561 0.0565 0.0758 0.0626 -0.0304 0.0437 0.0553
1996 0.0521 0.0427 0.0652 0.0430 -0.0218 0.0437 0.0382
1997 0.1597 0.0602 0.1931 0.0540 -0.0122 0.1523 0.0487
1998 0.0585 0.0138 0.0571 0.0325 -0.0316 0.0562 0.0305
1999 -0.0059 -0.0009 -0.0205 0.0600 -0.0741 -0.0055 0.0601
2000 -0.0110 -0.0006 -0.0233 0.0452 -0.0560 -0.0109 0.0460
2001 0.0245 0.0180 0.0280 0.0166 -0.0083 0.0183 0.0137
2002 -0.0028 -0.0163 -0.0089 -0.0171 0.0065 0.0045 -0.0167
Mean 0.0594 0.0237 0.0586 0.0430 -0.0357 0.0518 0.0393
t-value  3.2727 3.4938 2.7356 7.3054 -6.0525 2.8023 7.8183
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Table VI
Identifying dollar risk exposures and risk premiums

Entries report time-series averages and Newey and WesT(18&atistics (in parentheses) of the coeffi-
cient estimates from the following cross-sectional regjmsperformed at each month

. o .
ER 1 =n+nd B+ n™Br -+ ne™ B+ ny™phm -+ o,

whereER' 41 denotes next month’s excess return on ittke industry portfolio, B denotes the ten-year
rolling-window risk exposure estimategs denotes the slope coefficient on each risk exposure, kvith

fx, mkt smbhhml denoting the four sources of systematic risks in the stocketaandn? denotes the
intercept of the regression. We consider two methods imesithg the dollar risk exposun‘.ﬁf X,

I. Without IM/EX : We regress excess returns on each industry portfolio tessxceturns on the
dollar index, the market portfolio, the size portfolio, athe@ book-to-market portfolio using a ten-
year rolling window. The slope coefficients estimates regné the risk exposure estimates on the
four risk sourcesp,’, Bk, B andpp™!.

II. With IM/EX : We estimate the following system of equations,
ER.1=n+n{* B+ A IN(IM/ME) + AexIn(EX/ME)¢ ) +n B ne™ g+ nfmighm+ o,

where the coefficients\(yy andAgx) are hold constant over time. Given the two coefficients, the
risk premiums are estimated using cross-sectional regresBhe two coefficients are estimated by
maximizing the likelihood of the observations, assumingt thie regression errors are identically
and independently normally distributed.

Method I’]O I,]fx I,]mkt r]smb I,]hml

I. Without IM/EX 0.4713 -0.0287 0.1605 0.0416 -0.0119
(1.14) (-0.29) (0.43) (0.17) (-0.04)

1. With IM/EX 0.4777 -0.0655 0.124 0.0771 0.0181
(1.14) (-1.68) (0.34) (0.30) (0.07)
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Table VI
Average return spreads between high and low dollar risk expsure portfolios

Entries report time-series averages of percentage moe#tdgss returns on quintile portfolios formed
based on the rankings of dollar risk exposures. The dolékr ekposure is estimated in two alternative
ways. The first approach (l. Without IM/EX) estimates theasyre by regressing the excess stock returns
on the dollar index returns and other market risk factorgheut incorporating information from imports
and exports. The second approach (Il. With IM/EX) incorpesahe information in imports and exports
in estimating the dollar risk exposures. The row under “Highw” reports return spreads between top and
bottom quintile portfolios. The row under “FF-3 Alpha” istained from regressing the return spread on

market, size, and book-to-market risk factors. We alsonteppe Newey and West (1981)statistics for
each estimate in parentheses.

1. Without IM/EX I1. With IM/EX

Low 0.6438 (1.63) 0.7275 (1.99)
2 0.6870 (2.00) 0.7452 (1.98)
3 0.8175 (2.18) 0.8140 (2.05)
4 0.7441 (1.86) 0.6236 (1.67)
High 0.4510 (1.22) 0.4545 (1.17)
High-Low -0.1927 (-1.09) -0.2730 (-1.29)
FF-3 Alpha -0.2587 (-1.32) -0.3621 (-1.61)
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Table VIII
Robustness analysis

Panel A reports the estimatestatistics (in parentheses), and adjusted R-squares rmfugacross-

sectional regressions that link the dollar exposure estisfi{* to various combinations of exports and
exports. The dollar exposure for each industry is estimbyegkgressing industry portfolio returns on the
dollar index returns, and seven additional market riskdiacincluding the stock market portfolio (mkt),
the size factor (smb), the book-to-market equity risk fa¢tonl), and changes in default spread (dfl), term
spread (trm), log dividend-price ratio (dpr), and the shenin Treasury bill rate (Rf). The regression is
over the whole sample period from February 1973 to DecemB®@t.2The regressors are time-series av-
erages of the imports and export variables. Each crosmsattegression is over 402 industries. Panel
B reports the time-series averages and Newey and West (198alistics (in parentheses) of monthly
cross-sectional regressions that regress next montttk stéturns on various risk exposure estimates. In
the panel, method | uses the dollar risk exposure estimaitd&®wt incorporating imports and exports
information, method Il incorporates the information in iom® and exports in enhancing the dollar risk

exposure estimates via a maximum likelihood method.

A: Tracing dollar risk exposure to imports and exports

Intercept  In((IM+EX)/ME)  In(IM/IME)  In(EX/ME)  In(IM/EX) R> Adj. R?
. -0.0167 0.0023 0.00% -0.25%
(-0.49) (0.13)
Il -0.0395 0.0612 -0.0714 1.96% 1.46%
(-1.05) (2.65) (-2.62)
Il -0.0301 0.0498 0.97% 0.72%
(-0.87) (1.98)

B: Estimating risk premiums on risk exposures

Method n° nfx  pmk  psmb phm! ndf ntrm naPr N

I. Without IM/EX 0.4348 -0.0294 0.1952 0.0231 -0.0201 0414.0280 -0.0671 -0.0619
(1.08) (-0.31) (0.51) (0.09) (-0.08) (1.57) (1.15) (-0.60}-1.90)
Il. With IM/EX ~ 0.4387 -0.0294 0.1413 0.0699 0.0046 0.01440352 -0.0587 -0.0670
(1.06) (-1.94) (0.37) (0.27) (0.02) (1.55) (1.42) (-0.53)1.99)
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Figure 1. The time series of the dollar index and monthly returns orirttiex.
The left panel plots the time series of the weighted averafjardndex. The right panel plots the monthly
returns on the dollar index.
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Figure 2. Histogram of slope coefficient estimates angstatistics on dollar exposures.The left panel
plots the histogram of industry dollar risk exposures. ®fedanel plots the histograms of the correspond-
ing t-statistics
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Figure 3. Time-varying dollar risk exposure.
The line plots the time series of the smoothed dollar riskniuen estimates. We first obtain monthly
dollar risk premium estimates from cross-sectional regjoes, and then apply exponential smoothing on
the estimates to generate the line plot.
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