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ABSTRACT

It is widely accepted that, for some industries, competition across countries is economically
important and that this competition is strongly affected by exchange rate changes. This paper
explores the validity of this view using weekly stock return data on 320 industry pairs in six
countries from 1975 to 1997. It is found that common shocks to industries across countries are more
important than competitive shocks. Weekly exchange rate shocks explain almost nothing of the
relative performance of industries. Using returns measured over longer horizons, the importance of
exchange rate shocks increases slightly and the importance of common shocks to industries increases
more substantially. Both industry and exchange rate shocks are more important for industries that
produce goods traded internationally, but the importance of these shocks is economically small for

these industries as well.
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1. Introduction.

It is widely argued by economists, journalists and politicians around the world that
some of the industries in their country compete vigorously with industries in other countries
and that exchange rate shocks affect their competitiveness. For instance, in the U.S,, it is
routinely stated that some U.S. industries compete with Japanese industries and that an
appreciation of the yen is good for these U.S. industries and bad for the competing Japanese
industries. In this paper, we explore the stock price impact of competition between industries
located in different countries and address the question of whether the competitive effects of
bilateral exchange rate shocks are economically significant. We find that after controlling for
market-wide effects the average relation between a U.S. industry and its counterpart in another
country is generally economically trivial as is the effect of exchange rate shocks on the U.S.
industry. The industry and exchange rate effects are larger but still surprisingly small in the
other countries we consider. There is no evidence that these effects are larger in the 1990s than
for the whole sample period, but the exchange rate effects are noticeably larger for Japan from
1985 to 1989. When there is a relation between the industry in one country and the industry in
another country, this relation is generally positive indicating that common industry effects
dominate competitive effects.

Our investigation uses industry data for the U.S., Canada, the UK., France, Germany
and Japan from 1975 to 1997. All our industry indices come from a common source which
uses the same approach to assign firms to industries in each country. This makes it possible for
us to match industries across countries. Because of the considerable attention paid to the role

of the yen in the competitiveness of Japan, we use the U.S.-Japan country pair to examine our



results in detail. After having done so, we summarize the evidence for the other country pairs
and explain where it differs from the U.S.-Japan country pair.

The paper is related to two literatures that have received much attention recently. One
literature investigates the relation between stock returns and foreign exchange returns. With
the exception of Williamson (1997), this literature uses trade-weighted exchange rates and
ignores industry effects. Williamson (1997) examines the determinants of exchange rate
exposures for automotive firms that compete internationally. He shows that exchange rate
exposures depend on market and firm characteristics, so that exposures can differ across firms
within a country in sign and significance. He finds statistically significant competitive effects of
exchange rate shocks between Japan and the U.S. in a specification that regresses the
difference in industry returns between the two countries on the bilateral exchange rate. His
results hold for our sample and industry classifications. However, our evidence indicates that
the automotive industry is more sensitive to exchange rate shocks than the typical industry and
that even for that industry the economic importance of exchange rate shocks is small. After
accounting for industry and market effects, the exchange rate shocks explain about 3% of the
variance of returns of the automotive assembly industry in Japan. This is a small effect, but it
turns out that across more than 300 industry pairs worldwide exchange rate shocks have more
explanatory power in only nine industries over our sample period. In other words, the
explanatory power of exchange rate shocks for the Japanese automotive industry is higher than
for almost any other industry in our sample. In contrast, the bilateral exchange rate explains
nothing of the excess return of the U.S. automotive assembly industry.

The remainder of the literature on exchange rate effects generally uses trade-weighted

exchange rates and does not control for industry effects. Much of this literature focuses on



U.S. firms and finds weak contemporaneous relationships between exchange rates and stock
returns. Jorion (1990) shows that these exposures are greater for multinational firms. The
problem with focusing on U.S. firms is that international trade is not as important for the U.S.
as it is for other, smaller countries, so exchange rate effects might be small for U.S. firms for
that reason. For instance, He and Ng (1997) find more significant exchange rate exposures in
Japan using conventional regressions where they regress firm returns on the national market
and a trade-weighted exchange rate return. In our empirical evidence, the U.S. is quite
different from other countries in that the excess returns of U.S. industries depend much less on
the foreign industry returns and on the exchange rate returns. This is consistent with
international trade being less important for U.S. firms at the industry level than in other
countries. Bodnar and Gentry (1993) find that the distinction between industries that produce
traded goods and industries that produce non-traded goods is important across U.S., Canadian
and Japanese industries using equally-weighted portfolios of firms within industries. Equally-
weighted portfolios produce information about average exchange rate exposure in an industry.
They do not tell us about the economic significance of exchange rate shocks for an industry as
a whole since an industry might be dominated by one or several large firms whose exposures
have little impact on an average computed across a large number of firms.

Surprisingly, Bartov and Bodnar (1994) find that lagged exchange rate returns have
more explanatory power for the returns of U.S. firms than contemporaneous exchange rate
returns. He and Ng (1997) do not find this result for Japan, however. In recent work,
Allayannis (1996a, 1996b) shows that the relation changes through time and is stronger when
the returns measurement interval is longer. We find that it is generally the case across all

countries in our sample that the explanatory power of exchange rates increases as the



measurement interval increases. However, this effect is extremely small. In regressions of
industry returns on exchange rate returns, this effect means that the adjusted ®° moves from an
average of less than 0.5% to close to an average of 1.5% when one uses yearly returns instead
of weekly returns. The absolute slope coefficient for the exchange rate return in regressions of
industry returns on exchange rate returns increases substantially as the measurement interval
increases, but only for traded goods industries. For these industries, the average coefficient
decreases from -0.03 to -0.13 as the time-interval increases from weekly to yearly.

The other related literature is the one that focuses on the importance of country,
industry and currency factors in stock returns.! This literature often estimates the fraction of
stock return variance that can be explained by one of these three factors. This literature
generally finds that country effects are large and industry effects are small. However, the
results in this literature seem sensitive to the countries included in the study, to the definition of
industries, and to the sample period. This literature does not focus on country pairs like we do.
With country pairs, competitive shocks imply that one country’s industry is made better off at
the expense of the other country’s industry. We find almost no industry where this is the case.
If exchange rate shocks have competitive effects, these effects can obscure cross-country
industry comovements because competitive exchange rate shocks have effects of opposite sign
on industries in different countries. Allowing for such effects does not change our assessment
of the importance of competitive effects, however. We find that industry effects vary widely
across industries and countries. Traded goods industries are substantially more likely to have
significant industry effects and industry effects are more important for Canada and the UK than

they are for other countries. Though the literature emphasizes that the effect of exchange rate



shocks increases when the measurement interval increases, this effect is dwarfed by the
increased importance of industry effects for traded goods industries as one moves from a
weekly to a yearly measurement interval. Using yearly returns, exchange rate returns explain
1.5% of the variation in industry returns in excess of the market whereas industry effects
explain an'additional 3.8%.

The paper proceeds as follows. In section 2, we describe the industry classifications and
characterize the market returns and exchange rates used in the analysis. In section 3, we
examine the impact of exchange rates and U.S. industry returns on Japanese excess industry
returns. Section 4 explores whether allowing for interactions between exchange rate shocks
and industry shocks uncovers competitive effects that we failed to discover in section 3. In
Section 5, we extend our analysis to the UK, Germany, France, Canada, and the U.S. and the
time-period is lengthened to monthly, quarterly, and yearly intervals. Section 6 provides a brief

conclusion,

2, Data Description and Preliminary Statistics

Weekly returns for the industries, market returns, and exchange rates are obtained from
Datastream International from January 8, 1975 to June 23, 1997. The advantage of this data
source is that Datastream applies the same criteria for defining industries across countries.
Consequently, this minimizes the risk of finding low cross-country industry comovements
because of misclassification of firms. Datastream classifies indices into one of six levels. Level
1 is the market index for a country and levels 2 and 3 are general industry grouping. At each

additional level there are more disaggregated industry definitions until the most disaggregated
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industry classification, level 6. Griffin and Karolyi (1997) argue that using broad industrial
classifications leads to lumping of industries, often of little similarity, and that the most
disaggregated industry indices should be used to examine industry effects. Following their
recommendation, we only report results for level 6 industries.

Throughout the study, we use industry indices that are common to country pairs. For
instance, for the U.S. there are 72 level 6 industries and in Japan there are 59. However, since
we focus on cross-country industry relationships, when examining Japanese industry returns
we only examine the 56 industries which are common to the U.S. and Japan. Table I displays
the number of level 6 industries for which data is available in each of the six countries used in
the analysis.

Examining the nature of the industries reveals a number of industries which produce a
good that is traded internationally, but also many with no underlying internationally traded
commodity price. We call the former industries ‘traded’ industries and the later ‘non-traded’
industries. Bodnar and Gentry (1993) examine equally-weighted industry portfolios and find
that Canadian and Japanese non-traded goods industries gain relative to traded goods
industries with an appreciation of the domestic currency. Griffin and Karolyi (1997) find that
traded goods industries exhibit higher industry effects. Dividing our sample into traded and
non-traded goods industries yields 21 traded and 51 non-traded industries that have coverage
in the U.S. The 21 traded goods industries are auto assemblers, three chemical industries,
computer software, electrical equipment, electronic equipment, footwear and leather, gold
mining, metallurgy, three oil industries, other mining, paper and packaging, pharmaceuticals,

steel, textiles/other, tobacco, vehicle components and vehicle distribution. Admittedly, such

Roll (1992), Heston and Rouwenhorst (1994), and Griffin and Karolyi (1997).



classifications are subjective since many industries have a small traded goods component, but
experimenting with alternate assignments of firms to traded and non-traded goods industries
did not impact our findings.

The numbers of traded and non-traded goods industries in each country in our sample
with availability in the US are displayed in Table I. Of the 320 industry indices that have
coverage in 1985, 208 are non-traded goods industries, while 93 are traded industries. Even
though there are over twice as many non-traded goods industnes, the combined market value
of the traded goods industries is 63.7 percent of the total dollar denominated market value in
January 19852

Throughout our analysis, we use industry returns net of country returns. There are two
reasons for this. The first reason can be explained using the Japan and U.S. pair as an example.
Over our sample period, the Japanese market index in yen and the U.S. market index in dollars
have a correlation of 0.24. When considering the returns of an industry in the U.S. and the
same industry in Japan, one would therefore expect these two industries to have a similar
correlation as that between the indices. This correlation does not reflect industry factors but
rather the effect of business cycles and other aggregate macroeconomic variables.’ The second
reason is that the stock market and exchange rates might be correlated because both are related
to similar macroeconomic variables. Using industry returns without controlling for market

movements, it might seem that exchange rate effects are important when in fact these

2 The ratio of the total value of traded goods industries to the total value of non-traded goods industries does not
materially change from the beginning to end of the sample period.

3 Crass—country stock index return correlations have been studied extensively. See King, Sentana, Wadhwani
(1994), Longin and Solnik (1995) and DeSantis and Gerard (1997) for recent evidence that correlations change

over time.



Table I. Number and dollar market value of traded and non-traded goods
industries for each country.

To be included in the analysis the Datastream value-weighted, level 6 industries returns must be
available for a minimum of two years. Industrial indices that have no representation in the US
are excluded from the analysis. The number of industries prior to the U.S. availability
restriction 1s included in parentheses. The dollar market values (MV) are in millions and taken
as of January 7, 1985.

Country Non-Traded Ind. Traded Ind. All Industries
Number MY Number MV Number MV
United States 51 T 13,254 21 24,234 72 37,488
Japan 40(43) 7889 16 14,700 56 22,589
United King. 42(46) 2545 17 3435 59 5980
Germany 20021) 1727 11 2929 31 4656
France 24(26) 577 12 855 36 1432
Canada 31(33) 1409 16 2063 47 3472
Total 208 27,401 93 48,216 301 75,617




inferences could solely be due to correlations between macroeconomic factors and exchange
rates. If exchange rate effects are important for some industries, they should affect the
performance of these industries after abstracting from business cycle effects at the level of the
country.

To purge a country’s industry return from the return on the market in that country, we
could proceed in several different ways. In particular, we could estimate a regression of the
industry return on the market return and focus on the residual from that regression in our tests.
Alternatively, we could simply subtract the market return from the indusfry return. We used
both approaches. However, in the following we only report results where we subtract the
market return from the industry return, which has the interpretation of the excess return of the
industry over the market. The method we use to eliminate the market effect has no impact on
our conclusions. However, the excess return has the advantage that it can be obtained by a
portfolio strategy of going long the industry and short the market. Further, it corresponds to
the return of a portfolio that has no currency risk in the limit of continuous-time and hence has
no currency dimension.

Table II displays means, standard deviations, and correlations for the market indices
and exchange rates for the entire January 8, 1975 to June 23, 1997 period as well as sub-
periods. The correlations between the indices change across subperiods. Generally, the
correlations are lowest in the 1975 to 1979 subperiod and highest in the 1980 to 1984 period.
For our exchange rate measure we use the change in the dollar/currency exchange rate as
described in the data appendix. Table II shows that the yen appreciates in all our subperiods

except for the one from 1980 to 1984. For the whole period, the Japanese stock market is



Table 1I. Summary Statistics for Explanatory Variables

Means, standard deviations, and correlations are presented for U.S., Japanese (JP), UK, German
(BD), Canadian (CN), and French (FR) value-weighted Datastream local currency market index
weekly returns and the log change in the weekly U.S. dollar per currency nominal exchange rate.
Both market returns and currency changes are denoted in percent per week. Full sample and sub-

sample results are displayed.
Returns |Changes in the $/Curr. FX Rate
Rus R Ruxu  Rapy  Romi  Remv FXgp FXsux FXspp FXson  FXigm
January 8, 1975 to June 23, 1997
Mean 0288 0.180 0403 0.218 0236 0315 0.082 -0.029 0.028 -0.029 -0.024
Std. Dev. 2.185 2369 2587 2136 1957 2771 1561 1521 1587 0632 1.558
Correlations
Ry 0.24
Ruxs 0.38 0.27
Reput 0.34 0.26 0.33 i
R 0.71 0.26 0.41 0.30
Rena 0.33 0.19 0.36 0.37 0.33
FX;p 0.04 0.16 0.00 -0.05 0.06 -0.01
FXsux 0.02 0.09 0.03 -0.04 0.08 0.00 0.45
FXepn 0.02 007 006 -0.07 0.05 -0.07 0.61 0.71
FXsen 0.08 0.06 0.09 0.10 0.18 0.07 0.06 0.1% 0.13
FXsn 0.03 007 <003 -0J06 0.05 -0.06 0.59 0.71 0.94 0.14
January 8, 1975 to December 31, 1979
Mean 0246 0.256 0608 0146 0340 0.406 0.088 -0.022 0.124 -0.063 0.036
Std. Dev. 1924 1.261 3.675 1.452 1749 2748 1305 1.223 1261 0.540 1.162
Correlations
R 0.16
Ry 0.25 0.12
Rppy 0.17 0.19 0.13
Repar 0.61 0.13 0.23 0.19
Reane 0.27 0.06 0.33 0.19 0.31
FXsp 608 -002 -0.01 0.08 -0.02 0.07
FXsux -0.10 0.03 0.15 003 -0.02 0.04 0.30
FXzar -0.10 007 002 005 -0.02 004 0.51 0.55
FXsen 004 004 003 -0.04 0.11 001 -0.14 001 -0.01
FXsm -0.04 0.15 0.04 -0.03 0.00 0.09 0.48 0.58 083 -0.01
January 7, 1980 to December 31, 1984
Mean 0.270 0312 0.477 0260 0.194 0322 -0.018 -0.249 -0.231 -0.047 -0.335
Std. Dev. 2355 1.775 2337 1712 2482 3.08 1632 1472 1674 0578 1747
Correlations
R 0.38
Rung 0.46 0.47
R 0.35 0.37 0.34
Reaas 0.75 0.34 0.50 0.33
Repas 0.21 0.22 0.25 0.11 0.27
FXsp 0.25 0.31 0.18 0.21 0.24 0.12
FX5ux 0.24 0.24 0.27 0.19 0.30 0.11 0.52
FXepr 0.24 0.22 0.17 0.26 0.23 0.12 0.63 0.70
FXewn 0.21 0.17 0.26 0.21 0.33 0.03 042 0.42 045
FXsm 0.20 0.20 0.20 0.23 0.21 0.07 0.59 0.69 091 0.44
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Returns [Changes in the $/Curr. FX Rate
Rysv  Rsev Rui  Repu  Renu  Remu FXyp FXsux FXspp  FXsen  FXpre
January 7, 1985 to December 25, 1989
Mean 0.337 0.444 0348 0299 0235 0460 0218 0.129 0235 0.051 0.193
Std. Dev. 2802 2431 2556 3.054 2109 3130 1680 1775 1741 0720 1712
Correlations
Ry 0.26
Ruxas 046 034
Repur 036 024 045
Rewe 076 030 062 035
Reru 039 019 041 042 042
FX;p 004 010 014 025 -006 -0.13
FX;ux 005 003 -008 019 000 006 059
FX;ipp 0.05 0.00 -0.18 023 003 015 07 078
FXgcn 004 006 015 014 011 008 012 026 0.19
FX;mr 003 002 0116 -023 003 016 074 077 098 0.18
January 1, 1990 to June 23, 1997
Mean 0295 -0.13¢ 0.25¢ 0.183 019% 0153 0.054 0.007 -0.002 -0.047 0.001
Std. Dev. 1723 3.101 1.756 2.035 1547 2269 1587 1539 1595 0.656 1.520
Correlations
Ry 0.22
Rus 045 0.33
Rapue 040 027 051
Revu 069 029 042 032
Ryru 044 026 055 066 036
FX;rp 001 019 00! -0.05 003 -0.08
FXsux 004 008 -016 -002 00! 006 034
FX;sap -0.03 0.04 -020 -0.09 -004 -020 0.53 0.71
FXyen 006 005 004 0.06 017 013 -013 008 -0.06
FXyr £03 004 020 009 -005 -019 051 073 097 -0.04
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positively correlated with the dollar/yen exchange rate. This means that an appreciation of the
yen is associated with a decrease in the Japanese stock market. This is also the case for sub-
periods, except for the first. The fact that an increase in the dollar price of the yen affects the
Japanese stock market positively suggests that the same increase should affect the U.S. stock
market adversely if exchange rate shocks have a competitive effect. This is only partly true,
however. For the whole sample period, the U.S. market has a weak positive correlation with
the dollar/yen exchange rate, but the correlation is negative from 1975 to 1979 and from 1985

to 1989,

3. Competitive effects between the U.S. and Japan evaluated using weekly returns.

Table III provides estimates of two sets of regressions for the whole sample and
various subsamples. In the first set of regressions the Japanese industry excess retumn is
regressed on the exchange rate return. The regressions provide estimates of the importance of
exchange rate effects on the industry excess returns. We then provide estimates of a second set
of regressions which adds the excess return of the U.S. industry as an explanatory variable.
The distributions of the regression coefficients for those regressions, their t-statistics, and the
adjusted R”’s for the whole sample period are shown in Figure 1 as well as summarized in the
table. If the exchange rate shocks have economically important competitive effects on an
industry, we expect a negative coefficient on the exchange rate which implies that a change in
the exchange rate affects the industry significantly and we expect exchange rate shocks to
explain a significant fraction of the variance of the industry returns. For the regressions with

the U.S. industry returns, economically dominant competitive effects would imply a negative

12



Table III. Japanese Industry Excess Weekly Returns Regressed on the Exchange rate
and the U.S. Industry Excess Returns.

Panel A presents coefficient estimates, f-statistics (in parentheses), and adjusted R’ from regressions for
the Japanese yen denominated weekly market return regressed on the dollar/yen exchange rate and
separately for both the exchange rate and the U.S. dollar denominated market return for the period from
January 8, 1975 to June 23, 1997. These estimates are also displayed for seventeen traded industry
indices in excess of the value-weighted Japanese market index (74 =R - Rin) regressed separately on
the exchange rate and the corresponding U.S. dollar denominated return index return in excess of the
U.S. market return (rus;=Rusi - Rusr). Average coefficients, #-statistics, and adjusted R’ are provided for
the seventeen traded and 41 non-traded Datastream level 6 disaggregate industries that exist both in
Japan and the US. The number of coefficients that are significantly positive at the upper and lower five
percent level for traded and non-traded industries is also presented. Panel B provides these summary
statistics for four sub-periods beginning in 1975. The OLS regressions for the regressions with the
exchange rate and the industry returns in excess of their respective market return are as follows.

t =0 +b Ry +dir,, +1  foreachindustry i

Panel A January 8, 1975 to June 23, 1997
a b d mﬁ.? a b d adiR
Market Index 000 024 Qil Explo. & Prod. 0.00 -0.04
(235) (5.44) 0.024 <0.47) «0.39) 0.001
000 023 025 0.00 003 030
(1.33) (5.29) (8.25) 0.077 0.25) «0.33) (4.82) 0.018
Auto Assemblers 0.00 -025 Oil Integrated 000 0.18
(0.88) «5.41) 0.024 {0.13) (2.89) 0.006
000 -025 005 000 0.19 021
{0.92) (543) (1.77) 0.025 0.16) (3.06) (4.38) 0.022
Chems Commodity 0.00 -008 Other Mining 0.00 -0.11
{0.45) «2.56) 0.005 {0.14) «1.44) 0.001
000 -008 0.01 000 -0.11 010
{0.45) {2.55) (0.41) 0.004 (0.00) «1.51) (2.44) 0.005
Chems Specialty 000 -0.13 Paper & Packaging 0.00 -0.06
<0.33) <3.10) 0.007 «0.43) «1.59) 0.001
000 012 -0.05 000 006 0.03
{0.34) (3.06) (1.50) 0.008 {0.41) {1.62) (0.83) 0.001
Chems Mats Tech 0.00 -0.12 Pharmaceutical 0.00 -0.10
(0.21) «(3.35) 0.009 (1.09) 2.37) 0.004
0060 0.12 -001 000 -0.10 0.00
(0.20) {3.35) <0.37) 0.008 (1.09) <2.37) 0.03) 0.003
Computer Software 0.00 -0.21 Steel 0.00 013
{0.60) 1.99) 0.004 {0.91) (3.13) 0.008
0.00 021 003 0.00 013 003
(0.64) <2.00) (0.44) 0.003 {0.83) (3.13) (1.31) 0.008
Electrical Equip. ¢.00 -0.19 Textiles Other 0.00 -0.01
(0.90) 5.17) 0.022 <0.37) «0.23) 0.001
000 0.19 006 0.00 -0.01 0.01
(0.85) «5.19) (1.52) 0.023 {0.40) {0.21) (1.01) -0.001
Electronic Equip. 0.00 -033 Vehicle Component 000 -021]
(0.78) 6.72) 0.036 (0.67) «5.73) 0.027
000 033 014 0.00 -0.21 0.11
(0.85) 6.83) (3.49) 0.045 (0.64) «5.82) (3.42) 0.035
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Metallurgy 000 -0.02 Vehicle Distrib. 000 007
-(0.53) «0.34) 0.001 (0.33) «(0.46) -0.002
000 002 003 0.00 006 -0.31
{0.52) «0.36) (0.98) -0.001 (0.18) «0.38) (2.74) 0.012
Average Coefficient by category Number of Significant Coefficients
Non-traded (41} 000 -0.02 - 0 16
{0.03) «0.33) 0.007 + i 1
000 002 002 - 0 16 0
{0.03) 0.33) (0.64) 0.008 + 1 11 7
Traded (17) 0.00 -0.09 - 0 9
(0.03) <2.05) 0.009 + 0 2
0.00 -0.09 0.04 - 0 9 1
(0.04) 2.05) (1.31) 0.013 + 0 2 6
All (58) 0.00 -0.04 - 0 25
£0.01) «0.83) 0.008 + 1 13
000 -0.04 0.03 - 0 25 1
«0.01) «0.83) (0.84) 0.009 + 1 13 13
Panel B January 8, 1975 to December 31, 1979 January 7, 1980 to December 31, 1984
Average Coefficient No. Sign. Average Coefficient No. Sign.
a b d adiRFF abd a b d adiR® a b d
NT (38) 0.00 004 -0 2 NT (40) 000 -0.10 -5 11
«0.05) (0.37) 0003 + 0 6 {0.41) (1.12) 0.009 + 2 1
000 004 0.03 -020 000 -0.10 002 - 5110
«0.09) (0.39) (0.49) 0004 + 0 6 3 042) {1.13) (0.29) 0010 + 2 0 3
Trad (15)  0.00 -0.09 - 03 Trad (i) 000 0.05 -0 2
(0.42) <0.72) 0005 + 1 1 0.23) (0.61) 0.008 + 0 5
000 -0.08 0.06 -030 0.00 004 0.09 - 030
(0.41) (0.70) (0.55) 0006 + 0 1 3 <021) (0.56) (1.04) 0012 + 0 4 4
All (53) 0.00 0.00 -0 5 All (56} 0.00 -0.05 - 513
(0.08) (0.06) 0004 + 1 7 £0.36) <0.63) 0.009 + 2 6
000 0.01 004 -050 0.00 006 0.04 - 5140
(0.05) (0.08) (0.50) 0005 + 0 7 6 <0.36) 0.65) (0.51) 0010 + 2 4 7
January 7, 1985 to December 25, 1989 January 1, 1990 to June 23, 1997
NT (40) 000 002 - 013 NT@I) 0.00 001 - 110
(0.21) «0.18) 0.027 + 0 12 {0.03) (0.23) 0010 + 3 11
000 -002 003 - 0130 0.00 001 0.02 - 1101
(0.21) <0.18) (0.25) 0025 + 0 12 7 40.03) (0.23) (0.33) 0010 + 3 11
Trad (16) 0.00 -029 - 010 Trad (17) 0.00 -0.04 -0 4
(0.00) <2.69) 0046 + 0 1 (0.13) H0.95) 0014 + 2 2
0.00 -029 0.07 - 0100 000 -004 002 -0 41
(0.01) 2.69) (0.80) 0050 + 0 1 4 (0.15) <0.98) (0.43) 0018 + 2 2 4
All(56) 000 010 - 023 Al(S8) 000 -0.01 - 114
(0.15) 0.90) 0033 + 0 13 (0.02) 0.12) 0.011 + 5 13
0.00 -0.16 0.04 - 0230 0.00 -0.01 0.02 - 1142
(0.15) {0.89) (041) 0035 + 0 13 11 (0.02) «(0.12) (0.36) 0.012 + 5 13 7
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effect of shocks to the U.S. industry on the return of the Japanese industry, so that on average
what is good for the Japanese industry would be bad for the U.S. industry. In contrast, common
effects are dominant if the coefficient on the U.S. industry returns is significantly positive. In this
case, what is good for the U.S. industry is good on average for the Japanese industry also.

In panel A, we report the Ordinary Least Squares (OLS) regression estimates for each of
the traded goods industries over our whole sample period. All of the industries except for
integrated oil and steel have a negative and largely significant exchange rate coefficient. This is
consistent with exporting industries losing from an appreciation in the currency and importing
industries (oil and steel) gaining from a currency appreciation. At the same time, however, the
economic significance of the exchange rate effect is limited. The average coefficient is -0.09,
which means that a 1% appreciation of the yen decreases the value of a traded goods industry by
0.09% on average. Further, the adjusted R’ coefficient is 0.9%, which means that exchange rate
shocks on average explain less than 1% of the variance of the returns of a traded goods industry.
The auto assembly and vehicle component industries have the highest absolute value slope
coefficients and highest adjusted R”’s among traded goods industries except for the electronic
equipment industry. Only four Japanese industries out of the fifty-eight traded goods and non-
traded industries have 'a higher exchange rate slope coefficient than the Japanese automotive
assembly industry, indicating that the automotive industry indeed has an extreme sensitivity to
foreign exchange. However, an extreme sensitivity does not mean an economically large
sensitivity since a 1% appreciation of the yen implies a negative return of 0.25%.

When we add the U.S. industry excess return to the regression, auto assemblers, electronic
equipment, both oil industries, other mining, and vehicle component and distribution have positive

and significant coefficients on the U.S. excess industry return. This implies that competitive
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effects are dominated by common cross-country industry effects. For non-traded (traded) goods
industries, a one percent excess return for the U.S. industry implies a 0.02% (0.04%) excess
return for the Japanese industry. None of the non-traded goods industries have an industry
coefficient that exceeds 0.1 in absolute value. Four traded goods industries have such coefficients:
the two oil industries and two vehicle industries. The inclusion of industry excess returns,
however, has little effect on either the coefficient or the t-statistic of the exchange rate coefficient.
Further, adding the industry excess return to the regression has almost no impact on the adjusted
R in non-traded goods industries and some impact in traded goods industries. The adjusted R for
non-traded (traded) goods industries is 0.7% (0.9%) on average for the regressions with just the
exchange rate, and 0.8% (1.3%) for regressions with the U.S. industry excess return included as
well. For these regressions, Figure 1 shows that most adjusted R’s are extremely small. Also of
interest in Figure 1 is that the range of coefficient values is between —0.33 and 0.34. This indicates
that while exchange rate exposure varies across industries, the economic magnitude of this
exposure is relatively small for most industries.

We do not report individually the estimates for the non-traded goods industries. For the
17 traded goods industries, the exchange rate coefficient is significantly negative for 9 industries
and significantly positive for 2 industries. In contrast, for the 41 non-traded goods industries, the
positive and negative coefficients are more balanced. The exchange rate coefficient is significantly
negative for 16 and significantly positive for the other 11 industries. As a result, the average
coefficient is close to zero, so that on average a one percent appreciation of the Yen decreases the
value of the non-traded good industries by 0.02%. The highest foreign exchange slope coefficient

among all non-traded goods industries as well as all industries in absolute value is the 0.34
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Figure 1. Distribution of the summary statistics for regressions of Japanese industry excess
weekly returns regressed on the yen/dollar exchange rate and the U.S. industry excess
return. Plots for the coefficient estimates, the t-statistics, and the adjusted R are shown below
for traded and non-traded goods industries for the period January 8, 1975 to May 23, 1997.
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positive coefficient for the electricity industry. That industry also has the largest adjusted R? which
is 4.4%. The average adjusted R’ from the exchange rate return regressions is 0.7% and including
the U.S. excess industry return only increases the R’ to 0.9%, indicating that there are almost no
cross-country industry effects in non-traded goods industries.

We also provide summary statistics for four sub-periods. The subperiods are chosen so
that the period of appreciation of the dollar in the 1980s would correspond to a subperiod. This
leads us to choose three subperiods of five years and then use the 1990s as one subperiod. The
only subperiod that stands out is the subperiod from January 7, 1985 to December 25, 1989. In
this subperiod, the traded goods industry has much larger slope coefficients on the exchange rate.
The average coefficient is -0.29 for both sets of regressions and the average t-statistic is -2.69.
Removing the month of the October 1987 crash does not materially change the coefficient
estimates. Also, the adjusted R’ is substantially higher for both traded and non-traded goods
industries. At the same time, however, for the subperiod in which the exchange rate effects are the
largest, they are still of limited importance, particularly in non-traded goods industries. A one
percent exchange rate shock in that subperiod has an average effect of a negative excess return of
0.10%. The last subperiod does not stand out. The average adjusted R’ is 1.1% in regressions
with only the exchange rate. The adjusted R’s are much lower than those in the third subperiod
and only slightly above those in the 1980 to 1985 sub-period. Thus, it seems that if exchange rate
effects have increased through time the increase is limited to the early years of the sample. For
industry effects, the last subperiod is the one with the lowest industry average slope in absolute
value and the only one where the average slope is the same for traded and non-traded goods

industries. There is no evidence of an increase in industry effects.
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Looking in more detail at the subperiod from 1985 to 1989, it is unusual in that it has 11
exchange rate slope coefficients in excess of 0.5 in absolute value in the exchange rate
regressions. In all the other subperiods, there is no slope coefficient in excess of 0.5 in absolute
value. Further, in that subperiod, there are 12 industries with an adjusted R in excess of 5%. The
automotive assembly industry has a coefficient of -0.63 with an adjusted R of 10.10% for 1985-
1989, showing again that this subperiod is unusual. The adjusted R’s are lower in the 1990s than
in the subperiod from 1985 to 1989, the slope coefficient on the automotive industry is -0.34 with
an adjusted R of 8.1%. Throughout our subperiods, the industry with the highest slope
coefficient in absolute value and the highest R’ is the electronic equipment industry in the 1985 to
1989 period with a coefficient of -0.95 and an adjusted R of 16.8%. The fact that the subperiod
from 1985 to 1989 is unusual should be helpful in exploring further the determinants of exchange
rate effects. It is the subperiod with the largest yen appreciation. When we look at other
countries, it will therefore be useful to look at whether high appreciation is accompanied by larger
slope coefficients in absolute value and larger adjusted Ris.

A potential concern with our current analysis is that using OLS ignores the possibility of
autocorrelation that may bias the standard errors. Testing for autocorrelation in the residuals
reveals largely insignificant values and correcting for autocorrelation leads to results that do not
differ materially from OLS.* The second potential concern is that since OLS ignores cross-
sectional dependencies between industries, our estimates may not be efficient. Because we

estimate regressions for returns in excess of the market indices, one might think that this has the

4 We examine the Durbin-Watson statistic and find only three cases (out of 58) of apparent significant
autocorrelation. Nevertheless, for the full set of 58 Japanese industries we perform the Praise-Winston adjustment
for autocorrelation and obtain estimates that are quite similar to the OLS results reported in the paper. Even for the
three industries that exhibited significant autocorrelation the adjustment does not change the significance of any of
the coefficient estimates.
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effect of purging the major source of common variation.’ To use the seemingly-unrelated
regressions estimation method (SUR) the time-series must be substantially larger than the cross-
section, which is not the case for quarterly and yearly returns. Since we wish to examine the
sensitivity of our results when the sample size is decreased to the quarterly and yearly interval, we
report OLS estimates. Additionally, using SUR requires that we examine only those industries
that have data over the entire period, however, approximately 21 percent of the Japanese

industries are available for only part of the sample period.

4. Exchange rate shocks and cross-country comovements: A more detailed look.

The analysis in section 3 does not allow for interactions between exchange rate shocks and
industry shocks. A case can be made that ignoring such interactions might obscure both industry
and exchange rate effects.® Consider an unexpected appreciation of the dollar. The competitive
view of exchange rate shocks predicts that an unexpected appreciation of the dollar affects
adversely the U.S. industry and positively the Japanese industry. This prediction implies that
periods of volatile exchange rates are periods where shocks affect the two industries in opposite
directions. One would therefore observe a negative relation between cross-country comovement
and exchange rate volatility. Another concern is that exchange rate shocks might have an
asymmetric effect, which would render our regressions misspecified.

To address concerns that our regressions might be misspecified, obscuring the importance

3 To investigate this we re-estimate our Japanese results using seemingly unrelated regressions (SUR). Using only
those industries with data available for the whole period, the SUR estimates for the exchange rate coefficients are
nearly identical to those obtained from OLS. However, the coefficient and t-statistic for the US excess industry
returns is generally lower than those obtained from OLS. This strengthens the evidence that the magnitude of these
effects is small. These results and those controlling for autocorrelation are available upon request.

® For a discussion of how volatility affects cross-country correlations in the presence of competitive shocks, see

Karolyi and Stulz (1997).
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of exchange rate and country effects, we include additional explanatory variables that allow for
asymmetries in exchange rate shocks and allow shocks to decrease the slope coefficient on the
U.S. industry. The regressions we estimate first are as follows:
T =@ +b,Rpy +c,]RFX|+d,.rUS,. +e,.[Rm*rus,.]+f,.[|Rm[*rUS,]+ n fori=1,.62

We first allow the exchange rate shock to affect the Japanese industry excess return for a given
U.S. industry excess return. b; measures the exposure of the excess return to the exchange rate
and should be negative if the exchange rate has competitive effects. ¢; allows for an effect of the
absolute value of the exchange rate change. If the direction of the exchange rate does not matter,
one expects ¢; = 0. We then allow for the exchange rate shock to affect the comovement between
the Japanese and the U.S. industry. If competitive effects matter, one expects a U.S. industry
shock to be less informative about Japanese returns if it is accompanied by a large exchange rate
shock. Again, we allow for a level effect and an absolute value effect. If the competitive effect of
exchange rate shocks decreases cross-country positive industry effects, one would expect a
negative coefficient for e;. If exchange rate shocks have competitive effects, these effects should
be more important when exchange rate volatility is high and therefore industry comovements
should be smaller during such periods. We therefore expect the coefficient f; to be negative.

Table IV presents the regression estimates. The format of the table is the same as for
Tabie III. In Panel A, we present results for the market index and the seventeen traded goods
industries and in panel B we present summary statistics for subperiods. Comparing panel B of
Table III with Table IV, we find that taking into account nonlinear exchange rate effects has
almost no impact on the adjusted R’s of the regressions. One would expect the slope coefficient
on the U.S. industry to increase after taking into account exchange rate shocks. However, the

average slope is slightly smaller. Surprisingly, nonlinear effects are more noticeable for non-
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traded goods industries. However, they do not have a significant impact on our assessment of
competitive effects.

To investigate whether different regression specifications lead to different assessments of
the importance of exchange rate and industry effects, we also allow for several other nonlinear
measures of exchange rate volatility. First, we use the average standard deviation from daily
exchange rate changes during the week as our proxy for return volatility. Similar to regressions in
Table IV, this measure of volatility does not seem to add to our basic specification. A second
alternative way to measure the volatility is to estimate an autoregressive conditional
heteroskedasticity model of the absolute value of the exchange rate projected onto past value
(ARCH(1)). The absolute value of the exchange rate can then be composed of an expected and
unexpected component. The fitted values from this regression do not add to our understanding of
industry effects because the standard deviation of the expected volatility series is only around one-
tenth of the other exchange rate measures. Qur final measure is the residual from the ARCH(1)
regression. These residuals are highly correlated with the underlying absolute value of the
exchange rate and thus inferences are extremely similar whether this series or the absolute value
of the exchange rate is used. Most of our results in the remainder of the paper will simply focus
on the regressions estimated in section 3 because the regressions discussed in this section do not

alter our conclusions.

5. Competitive effects across countries.
We now consider regressions similar to those of section 3 using the other countries in our
sample as well as using the U.S. industry as the dependent variable. There are too many such

regressions for us to report individual results. We therefore report summary statistics in Table V
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and plot the coefficients, their t-statistics and the adjusted R’s in Figure 2. For completeness, we
include the results for Japan discussed in section 3 as well. The results for the U.S. use the yen
price of the dollar to compute the exchange rate return. This implies that in all our regressions a
positive exchange rate return corresponds to an appreciation of the local currency relative to the
currency of the foreign country and therefore we can average coefficients across countries.

The results for the world are striking. We have 320 industry pairs. For these industry
pairs, the average adjusted R’ is 0.4% for the regressions without industry excess returns.
Interestingly, taking into account the industry excess returns increases the adjusted R’ to one
percent. The average exchange rate slope coefficient is -0.01. Across the 320 industries, the
significant positive and negative exchange rate slope coefficients are about evenly balanced since
we have 55 negative coefficients and 59 positive ones. More importantly, Figure 2 demonstrates
that for most industries the relative magnitude of the exchange rate coefficients are small,
indicating that exchange rate movements typically cannot explain large amounts of cross-sectional
differences in industry performance. Of the 320 industries, only 26 or 8.1 percent have exchange
rate coefficients that are above 0.3 or below —0.3. Traded goods industries are more likely to have
a negative coefficient and non-traded goods industries are more likely to have a positive
coefficient. Industry effects are generally positive and significantly so for 89 industry pairs. Only 6
industry pairs have a significantly negative industry slope coefficient. The industry effects explain
more for traded goods industries than for non-traded goods industries. For traded goods
industries, the average adjusted R’ increases from 0.3% to 2.1% as the excess return of the
foreign industry is added. In contrast, the average adjusted R’ of the non-traded goods industries

increases from 0.4% to 0.6%.
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Table V. Industry Excess Weekly Returns Regressed on the Exchange rate and the U.S.
Industry Excess Returns from January 8, 1975 to June 23, 1997 for all Countries in the
Sample

For Japan, the UK, Germany, France, Canada and the U.S., coefficient estimates, f-statistics (below
coefficients), and adjusted R’ are presented from regressions over the period from January 8, 1975 to June
23, 1997. The local currency denominated industry return in excess of the corresponding local weekly
market return (r,=R, - Ry is regressed on the dollar/currency exchange rate or both the exchange rate and
the U.S. industry return in excess of the value-weighted U.S. market return (rus;=Rus - Rusv). For market
indices the returns are not excess returns. For the U.S. regressions the foreign market excess industry retum
is from Japan. The number in parenthesis corresponds to the number of traded, non-traded or total
industries within a country. The number of coefficients that are significantly positive at the upper and lower
five percent level for traded and non-traded industries is also presented. The OLS regressions with the
exchange rate and the industry returns in excess of their respective market return are as follows:

P =@ +b R, +dry +1  for each industry i
World United States
Average Coefficient No. Sign. Average Coefficient No. Sign.
a b d adiR® a b d a b d adiR a b d
N-Tra 000 000 - 634  N-Tra4dl) 000 002 - 11
(220 (0.11) (0.27) 0004 + 851 (0.25) (0.37) 0000 + 3 4
0.00 000 003 - 533 4 000 002 002 - 100
(0.11) (0.28) (0.80) 0.006 + 8 5148 (0.25) (0.3%) (0.64) 0000 + 3 4 7
Trad 0.00 -0.03 - 521 Trad (17) 000 -0.01 - 20
(100) H0.14) «0.63) 0003 + 6 9 -(0.31) (0.25) 0001 + 1 0
000 -004 0.08 - 5222 000 001 003 - 201
«0.11) 0.73) (2.46) 0.021 + 4 84l {0.32) 0.32) (1.31) 0004 + 1 0 6
All 3200 0.00 -001 ' - 1155 Al (58) 0.00 0.01 - 31
(0.03) -(0.01) 0.004 + 14 60 (0.09) (0.19) 0.000 + 4 4
0.00 001 005 -1055 6 000 001 002 - 301
(0.04) (0.03) (L.31) 0010 + 12 59 89 (0.09) (0.18) (0.84) 0.001 + 4 413
Japan United Kingdom
N-Tra(41) 0.00 -0.02 - 016  N-Tra(46) 000 0.04 -1 4
{0.03) <0.33) 0007 + 111 (0.09) (0.81) 0006 + 115
0.00 002 002 - 016 0 000 004 004 -1 40
<0.03) {0.33) (0.64) 0008 + 111 7 (0.09) (0.83) (0.98) 0.008 + 11512
Trad(17) 000 -0.09 - 09 Trad (19) 000 -0.03 - 16
(0.03) {2.05) 0009 + 0 2 <0.20) «0.77) 0005 + 1 3
000 -0.09 0.04 - 091 000 -003 012 - 160
(0.04) 2.05) (1.31) 0013 + 0 2 <0.15) {0.91) (322) 0028 + 1 311
All (58) 0.00 -0.04 - 025 All(63) 0.00 002 - 210
{0.01) 0.83) 0008 + 113 (0.01) (0.35) 0.005 + 218
000 -0.04 003 - 0251 000 002 006 - 2100
<0.01) {0.83) (0.84) 0009 + 113 13 (0.02) (0.32) (1.63) 0014 + 21823
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Germany France

N-Tra(24) 000 0.08 - 12 N-Tra33) 000 002 - 275
<0.31) (1.24) 0.005 + 111 (0.13) (0.27) 0003 + 1 6
000 008 002 -1 21 000 002 0.00 - 2 5
0.31) (1.24) (0.35) 0005 + 111 4 (0.12) (0.26) (0.08) 0003 + 1 6
Trad (15) 000 005 - 1 3 Trad(I5) 000 -0.02 - 01
{0.19) 0.26) 0004 + 2 2 «0.37) «0.11) 0001 + 0 1
000 005 0.02 - 130 0.00 000 0.05 - 01
{0.20) 0.24) (0.71) 0006 + 2 2 3 «0.34) 0.05) (0.96) 0004 + O 1
All (39) 0.00 0.06 - 25 AN@8) 0.00 0.1 - 26
0.26) (0.66) 0.005 + 313 <0.03) (0.16) 0002 + 1 7
0.00 007 0.02 -2 51 000 001 001 2 6
-0.27) (0.67) (0.49) 0.006 + 313 7 -0.02) (0.17) (0.35) 0003 + 1 7
Canada
N-Tra(35) 000 -0.13 - 16
(0.40) «{0.50) 0002 + 1 4
0.00 -013 011 - 0 6 2
(042) (0.49) (1.91) 0.009 + 1 415
Trad (17) 0.00 -0.07 - 12
0.17) 0.25) 0001 + 2 1
0.00 012 021 - 130
(0.28) «0.61) (6.67) 0065 + 0 013
All (52) 0.00 -0.11 - 2 8
(0.32) 0.42) 0001 + 3 5
000 -G13 0.4 -1 92
(0.37) 0.53) (3.46) 0027 + 1 428
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There is no symmetry between the results for U.S. industries and for Japanese industries
for the exchange rate slope coefficients. Looking at the regressions with only the exchange rate
returns, the average exchange rate slope coefficient for the traded goods industries in Japan is -
0.09 whereas the average slope coefficient for the same industries in the U.S. is -0.01. The highest
exchange rate slope coefficient for the whole sample for a U.S. industry is 0.10. No adjusted R’
exceeds 0.7% and the average adjusted R’ is approximately zero when the industry effects are not
included. The automotive assembly industry has a slope coefficient of -0.01 and an adjusted R’ of
-0.1%. The industry effects are equally small with only one industry having a coefficient in excess
of 0.1, the fund management industry with a coefficient of 0.13.

For the other countries, the exchange rate returns generally have little impact. The average
exchange rate slope coefficient for traded goods industries is highest in absolute value in Canada
followed by Japan. Canada has the largest slope for the non-traded goods industries in absolute
value also, but the average slope is negative whereas in all other countries except Japan it is
positive. Interestingly, in the UK, Germany, France and the U.S. the non-traded goods industries
have more significant positive coeffictents than negative coefficients. Generally, traded goods
industries have more significant negative coefficients than positive ones. However, the U.S. has
no significant coefficient for traded goods industries, indicating again that the U.S. is an extreme
case. A useful way to understand the effect of exchange rates is to note that no regression with
the exchange rate only for the U.S has an adjusted R’ in excess of one percent. For Canada,
France, Germany, the UK, and Japan, respectively 1, 2, 5, 12, and 14 industries have adjusted R’s

in excess of one percent. Using this measure, exchange rate effects are most important in Japan.
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Figure 2. Distribution of the summary statistics for regressions of industry excess weekly
returns in the U.S., Japan, the UK, Germany, France, and Canada regressed on the
Yen/dollar exchange rate and the U.S. industry (or Japanese industry for U.S. industries)
excess return. Plots for the coefficient estimates, the t-statistics, and the adj. R’s are shown
below for traded and non-traded goods industries for the period January 8, 1975 to May 23,

1997.
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We saw in our discussion of the Japanese results that exposures were larger during the period
from 1985 to 1989 and noted that during this period the yen appreciated sharply. It is interesting
to note that during that period the DM and the French franc also sharply appreciated. The
exchange rate returns do not explain more during that period for French industries. For German
industries, exchange rate exposures explain slightly more for non-traded goods industries.

The average slope coefficient for non-traded industries is 0.13 with an adjusted R’ of
1.7%. 12 German industries have an adjusted R’ in excess of 1%, but none has an adjusted R’ in
excess of 10%. Consequently, it may well be that the sharp appreciation of the yen explains why
the 1985 to 1989 period has unique characteristics in Japan, but the equally sharp appreciation for
some European currencies does not make that period stand out for their countries.

Our sample period covers a long period of time where the importance of international
trade grew dramatically and financial markets became much more integrated. It could therefore be
that our results for the whole sample period are not representative of the current importance of
industry and exchange rate shocks. However, results for the 1990s are remarkably similar for
those of the whole sample period. The exception is Canada, where industry effects increased for
the traded goods industry. For all other countries, the results for the whole sample are not
distinguishable from results for the 1990s.

Bartov and Bodnar (1994) show that lag exchange rate changes are significantly related to
stock returns for a subset of U.S. firms and Allyannis (1996) finds that exchange rate exposures
grow when one measures returns over longer periods of time. We investigate in Tables VI and
VII whether our conclusions are affected using quarterly or yearly data. In results not reported
here, we also estimate our regressions on monthly data. Locking at all industries together, we see

that for the traded and non-traded goods industries, exchange rate shocks explain more of the
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Table V1. All countries: Industry Excess Quarterly Returns Regressed on the Exchange rate
and the U.S. Industry Excess Returns.

For Japan, the UK, Germany, France, Canada and the U.S., coefficient estimates, f-statistics (below
coefficients), and adjusted R’s are presented from regressions over the period from January 8, 1975 to June
23, 1997. The local currency denominated industry return in excess of the corresponding local quarterly
market return (r,=R; - Ry, is regressed on the dollar/currency exchange and the U.S. industry retum in
excess of the value-weighted U.S. market retarn (rusi=Rys; - Rus). For market indices the retums are not
excess returns. For the U.S. regressions the foreign market excess industry return is from Japan. The
number in parenthesis corresponds to the number of traded, non-traded or total industries within a country.
The number of coefficients that are significantly positive at the upper and lower five percent level for
traded and non-traded industries is also presented. The OLS regressions with the exchange rate and the
industry returns in excess of their respective market return are as follows:

r,, =@, +b Ry +dryg +1, for each industry i
World United States
Average Coefficient No. Sign. Average Coefficient No. Sign.
a b d adiFF abd a b d adiR® abd
N-Tra 0.00 -0.01 - 818 N-Tra(41) 000 0.01 - 10
(214) (0.10) (0.09) 0008 + 1221 (0.19) (0.16) 0006 + 3 1
0.00 -001 008 - 81911 000 002 0.03 - 105
(0.09) (0.12) (0.64) 0023 + 102448 (0.20) (0.19) (0.34) 0014 + 1 110
Trad 0.00 -0.07 - 417 Trad (17) 0.00 000 - 21
(93) {0.17) (0.44) 0009 + 3 7 40.32) {0.03) 0001 + 1 2
000 -0.10 0.18 - 3180 000 001 003 - 210
{0.14) (0.54) (1.45) 0052 + 2 528 £0.34) 0.12) (045) 0002 + 1 1 2
Al1(307) 000 -0.03 - 1235 AU(58) 0.00 001 - 31
(0.02) <0.07) 0.008 + 1528 (0.04) (0.10) 0005 + 4 3
000 -003 0.11 - 113711 000 001 003 - 315
(0.02) 0.08) (0.89) 0032 + 122976 (0.04) (0.10) (0.37) 0011 + 2 212
Japan United Kingdom
N-Tra(4l) 0.00 -0.01 - 0 7 N-Tra(45) 0.00 0.05 - 11
«0.07) (0.04) 0016 + 1 8 (0.11) (0.32) 0006 + 1 5
000 -001 0.04 - 075 000 007 0.14 -1 21t
{0.11) (0.04) (0.34) 0036 + 1 810 (0.08) (0.38) (1.08) 0023 + 1 711
Trad (17) 000 -0.18 - 06 Trad(8 000 015 - 05
(0.09) «1.00) 0012 + 0 O £0.27) «0.96) 0021 + 0 1
000 -0.19 0.05 - 060 000 -0.18 030 - 050
(0.14) -(0.99) (0.45) 0015 + 0 0 2 {0.21) 1.20) (241) 0103 + 0 0 7
All (58) 0.00 -0.06 - 013 All(63) 0.00 0.00 - 16
~0.02) (027 0015 + 1 8 (0.00) +(0.04) 0010 + 1 6
000 -0.06 0.05 - 013 3 000 -001 0.19 -1 71
{0.04) {026) (0.37) 003¢ + 1 812 (0.00) «0.07) (1.46) 0.046 + 1 718
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Germany France

N-Trar22) 000 0.10 - 4 2 N-Tra(33) 000 -0.10 - 25
<0.43) (0.60) 0023 + 0 5 (0.21) «0.36) 0009 + 2 0
000 011 0.06 - 420 0.00 -0.11 0.03 - 2 6
{042) (0.63) (0.43) 0019 + 0 6 1 (0.19) <0.37) (027) 0009 + 2 0
Trad (12) 000 -0.07 - 13 Trad(13) 001 -0.06 - 01
<0.45) (0.65) 0018 + 1 1 «0.31) 0.14) 0000 + 0 1
000 -006 0.18 - 130 £.01 004 0156 - 01
0.45) 0.51) (1.17) 0029 + 0 1 3 <0.33) 0.08) (0.87) 0016 + 0 1
All (34) 000 0.04 - 55  ANl@e 0.00 -0.09 - 26
<0.44) (0.16) 0021 + 1 6 (0.06) «0.30) 0006 + 2 1
000 005 0.10 - 550 000 009 007 - 27
(0.43) (0.23) (0.69) 0023 + 0 7 4 (0.04) (0.28) (0.44) 0011 + 2 1
Canada
N-Tra(32) 000 -0.13 - 03
(0.43) {0.12) 0004 + 5 2
001 -0.10 0.19 - 020
(0.45) 0.09) (1.34) 0032 + 5 212
Trad(l6) 000 0.06 - 11
(0.14) (0.20) 0004 + 1 2
000 -0.08 036 - 020
0.27) 0.16) (3.14) 0134 + 1 212
All (48) 000 -0.07 -1 4
(0.34) «0.01) 0004 + 6 4
000 -010 025 - 040
(0.39) «0.11) (1.94) 0066 + 6 424
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Table VIIL. All countries: Industry Excess Yearly Returns Regressed on the Exchange rate
and the U.S. Industry Excess Returns.

For Japan, the UK, Germany, France, Canada and the U.S., coefficient estimates, f-statistics (below
coefficients), and adjusted R’s are presented from regressions over the period from January 8, 1975 to June
23, 1997. The local currency denominated industry return in excess of the corresponding local yearly
market return (=R, - Ry,) is regressed on the dollar/currency exchange rate and the U.S. industry return in
excess of the value-weighted U.S. market return (rus=Rusi - Ruas). For market indices the returns are not
excess returns. For the U.S. regressions the foreign market excess industry return is from Japan. The
number in parenthesis corresponds to the number of traded, non-traded or total industries within a country.
The number of coefficients that are significantly positive at the upper and lower five percent level for
traded and non-traded industries is also presented. The OLS regressions with the exchange rate and the
industry returns in excess of their respective market return are as follows:

ri =0 +bRe +diryg +1,  for each industry i

World United States
Average Coefficient No. Sign. Average Coefficient No. Sign.
a b d adiR° abd a b d adlRF a b d
N-Tra 0.00 -0.0! - 10 14 N-Tra(38) 000 0.00 - 30
(181) (0.01) (0.11) 0014 + 518 (0.03) 0.01) 0016 + 3 0
0.00 002 008 - 91210 000 0.01 -0.08 - 304
{0.01) (0.19) (0.31) 0031 + 31824 (0.08) (0.04) «0.16) 0.009 + 2 1 2
Trad 0.01 -0.13 - 19 Trad¢15) -0.01 003 - 00
3l «0.15) «0.36) 0016 + 1 4 <0.23) (0.10) 0017 + 0 0
-001 021 90.32 - 012 2 001 -0.07 032 - 000
-{0.11) «0.52) (1.33) 0103 + 1 427 0.29) (0.18) (1.25) 0.046 + 0 O 5
All (262) 000 -0.05 - 1123 All (53) 0.00 0.01 - 30
<(0.04) <0.03) 0015 + 622 <0.05) (0.02) 0017 + 3 0
000 -005 0.15 - 92412 000 -0.02 003 - 304
{0.04) (0.03) (0.63) 0053 + 42251 {0.03) (0.02) (0.24) 0007 + 2 1 7
Japan United Kingdom
N-Tra(38) 0.00 0.05 - 0 3 N-Tra(4) 000 015 -1 3
<0.04) (0.24) 0036 + 2 7 (0.00) (0.48) 0023 + 0 7
000 007 o002 - 024 000 017 023 -1 31
«0.09) (0.26) 0.16) 0044 + 1 6 2 <0.08) (0.52) (0.97) 0065 + 0 710
Trad (15) 001 -0.28 - 04  Trad(l7) 001 -0.09 -0 4
(0.37) <0.88) 0036 + 1 0 {0.30) «0.55) 0060 + 0 2
001 -025 027 - 040 001 -0.14 034 - 042
(0.45) 0.86) (1.25) 0093 + 1 0 5 {0.31) 0.79) (1.49) 0.198 + 0 2
Al (53) 000 004 - - 07 All (57) 000 007 - 17
(0.07) «0.08) 0.036 + 3 7 «0.09) (0.17) 0034 + 0 9
0.00 -0.02 0.09 - 06 4 000 008 026 -1 73
(0.06) 0.06) (0.24) 0058 + 2 6 7 {0.14) (0.14) (1.12) 0.103 + 0 915



Germany France
N-Traci8) -002 009 - 5 2 N-Tra(22) 001 016 - 0 3
«0.55) (0.50) 0020 + 0 4 (0.15) «0.38) 0033 + 0 0
0.02 014 0.10 - 511 001 008 0.10 - 03
«0.50) (0.64) (0.53) 0.046 + 0 3 2 (0.10) «0.22) (0.21) 0031 + 0 0
Trad (1) 002 021 - 01  Trad(lgpy -002 008 - 00
<0.51) 0.79) 0.001 + 0 0 «0.13) (0.34) 0008 + 0 1
002 024 021 - 010 002 012 025 - 00
<0.49) (0.87) (0.94) 0015 + 0 0 2 «0.14) (0.45) (0.77) 0056 + 0 1
All(28) 002 0.02 - 53 AU32 000 -0.08 - 03
<0.53) (0.04) 0013 + 0 4 (0.07) {0.16) 0.025 + 0 1
0.02 000 0.14 - 5 21 000 0602 0.15 - 0 3
«0.50) (0.10) (0.67) 0035 + 0 3 4 (0.02) (0.00) (0.39) 0039 + 0 1
Canada
N-Tra(25) 001 033 - 13
(0.35) «0.34) 0009 + 0 0
001 028 014 - 030
(0.33) 0.23) (0.64) 0005 + 0 1 S
Trad (14) -0.01 -0.30 - 10
«0.18) «0.25) 0005 + 0 1
0.00 060 0350 - 030
(0.00) (0.68) (2.01) 0.166 + 0 1 8
All (39) 001 -0.32 - 23
(0.16) <0.31) 0008 + 0 1
001 -039 0.27 - 060
(021) 0.39) (1.13) 0062 + 0 213
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returns variation as the measurement interval increases. However, the effect is small. What is most
noticeable in the tables is that the industry effect coefficient and explanatory power increases
substantially as the measurement interval increases for the traded goods industries. For the whole
world, the average adjusted R’ for regressions that have only the exchange rate increases from
0.004 to 0.015 as one goes from weekly data to annual data and the average slope goes from —~
0.01 to — 0.05. For traded goods industries, the adjusted R’ changes from 0.003 to 0.016 and the
average exchange rate slope coefficient goes from —0.04 to —0.13. However, the adjusted average
R’ for the traded goods industries for the regressions that have both exchange rate shocks and
industry shocks increases from two percent to ten percent and the average slope on the industry
shocks goes from 0.08 to 0.32. Importantly, controlling for industry effects does affect the
exchange rate slope coefficient when one uses yearly returns. The slope for the exchange rate in
traded goods industries is —0.13 when the regression does not include industry effects and is -0.21
when such effects are included. For the U.S., the slope for the exchange rate is 0.03 when one
does not control for industry effects and is —0.07 when one does. Both exchange rate shocks and
industry shocks have the most explanatory power for the traded goods industry in the UK. The
U.S. is the country where exchange rate shocks and industry shocks explain the least variation
across measurement intervals. Using yearly data, the average adjusted R° for all U.S. industries in
regressions that include industry effects is 0.7. The main conclusion one can draw from examining
the yearly return regressions is that cross-country industry effects increase for traded goods
industries, particularly in the UK, Canada, and Japan. At the yearly interval, the regression with
only the exchange rate has an average adjusted R’ of 1.5%. The inclusion of the foreign industry
index boosts the average adjusted R’ to 5.3%, indicating that industry effects are more important

than currency effects in explaining variation in returns, particularly over long time horizons.
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6. Conclusion.

At the industry level, the impact of exchange rate shocks is trivial for U.S. industries and
small even in the countries where exchange rate shocks matter the most, like Japan. Shocks to
foreign industries have a positive impact on U.S. industries, so that common industry factors are
more important than competitive effects. The importance of common industry shocks grows as
the measurement interval is lengthened. However, together, industry and exchange rate shocks
explain little for all measurement intervals. Qur evidence shows that industry effects are relatively
unimportant but that there is no evidence that an industry in a country benefits at the expense of
the same industry in another country. In other words, what’s good for GM is good for Toyota on
average.

Given our results, why are exchange rate shocks and industry shocks not more important?
Note first that our results do not say that exchange rate shocks are unimportant for all firms.
However, these effects are unimportant in value-weighted portfolios. Large firms may simply be
importers as well as exporters and may have exposures to different currencies of different signs.
In other words, the exchange rate shocks wash out in the aggregate. Further, firms may hedge or
may adapt rapidly to exchange rate shocks so that they have little effects on firm value.”
Alternatively, it could be that the financial markets fail to evaluate exposures properly. However,
it is difficult to believe that they could do so consistently across countries and over a twenty-two
year period. Further, our evidence would then suggest that they have not gotten any better over

time, which is hard to believe also.

7 See Géczy, Minton and Schrand (1997) for evidence on the use of derivatives by firms to hedge currency
€XpOosures.

38



Data Appendix

A. Returns

Returns are calculated as the difference between the log of the Datastream return index.
The industry index returns are value-weighted return indices adjusted for dividends and stock
splits. The weekly return indices for most countries begin on January 1, 1975 and thus the first
return is on January 8, 1975. Thus, the weekly return series corresponds to the return from
previous Monday’s close to the current Monday’s close. Monthly returns are calculated from

closing return index prices at the first of the month.

B. Exchange Rates

The change in the exchange rate is calculated as the logged difference between the current
exchange rate and the previous month’s doflar/currency exchange rate. The direct US dollar per
currency exchange rate is taken from the Barclays international bank. For earlier years of the
sample and for the dollar/pound exchange rate, the direct currency per dollar quote is not
available but the series is constructed from UK cross-rates quoted by National Westminster Bank.
Simple correlations between the UK/dollar cross-rate exchange changes and those obtained from
the respective market quotes reveal that all corresponding series have correlations greater than

0.95 for the periods for which both currency rates are available.
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