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ABSTRACT

Foreign Exchange Risk Exposure of Canadian Domestic, Exporting
and Multinational Firms: Market and Industry Effects on Bilateral

and Multilateral Exchange Rates

By

Mourad Mokhtar Jeddi

The failure of most previous research to support the widely accepted
hypothesis of an existing relationship between exchange rate movements and stock
returns is primarily attributed to research design drawbacks. In the present study we
address the research design problem from a relatively new perspective, suggesting
changes to the market index variable and to the exchange rate variable.

We use monthly stock returns for the 1971-1999 period to estimate overall
exchange rate exposure of Canadian domestic and exporting companies to trade
weighted multilateral exchange rates and to the Canada-U.S. bilateral exchange rate.
The results show no significant exposure of the domestic firms sample, suggesting
indirect exposure may be limited. However significant exposure effects are found for
the exporting sample. In general, these results do not suggest that there are any
benefits from using the more (theoretically) appealing industry specific exchange
rates and the purely domestic index in studying the exposure to the multilateral
exchange rates. Yet benefits from using the purely domestic index do exist when
studying the exposure to the Canada-U.S. bilateral exchange rate.

We also examine the determinants of currency exposure for a set of Canadian
multinational corporations. To this end we decompose our companies’ exposure into
a foreign sales variable, a foreign production variable, and a market concentration
variable. All coefficients have the expected signs, although only foreign sales and
foreign production are found to be significant. These results are contingent on the
exchange rate proxy used — specifically significance is found only when industry
specific rates are employed. In light of this result we hypothesize the existence of an
industry effect. This industry effect captures industry specific trade flows components
(foreign sales and foreign production).
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| 8 Introduction

Conventional wisdom assumes that exchange rate fluctuations affect the firm
value. It is common belief that foreign currency exposure should have an effect on
shareholders wealth: exporting (importing) companies should benefit (suffer) from a
depreciation of their home currency, as the exports (imports) are more (less) valuable
in terms of the depreciated currency. Most of the empirical research to date however
fails to document a significant sensitivity of the value of the firm to exchange rate

changes.

At least three explanations are given for major studies’ limited success in
documenting a significant exposure to foreign currency risk. First exchange rate
fluctuations may affect the firm value through different potentially offsetting
channels. A given change in the exchange rate has a singular effect on each of these

channels and the firm’s overall exposure is the aggregate of the individual effects.

As an illustration, consider the example of an exporting firm. As mentioned
earlier it is a widely held view that the exporting firm should benefit from the
depreciation of its home currency. Assume that the firm sells a fraction of its output
on the local market and that it imports some of its production factors. Suppose further
that the firm faces foreign competition on the domestic market. The considered firm
will not necessarily profit from a depreciation of the home currency. Some of the
firm’s operating costs will increase in term of the local currency and foreign

competitors who use domestic products as inputs, will benefit from reduced costs (see



e.g. Booth and Rotenberg). Therefore the net or overall exposure of the exporting

firm can be either positive or neutral or negative.

The earlier example takes into account three exposure determinants: exports
or foreign sales, imported production factors and foreign competition. Other
determinants would include foreign denominated debt, foreign assets, and the amount

of hedging the firm undertakes.

In general, a firm is exposed to exchange rate risk via effects on the aggregate
demand and supply of the market in which it operates. Hence even purely domestic
firms are exposed to currency risk. Adler and Dumas (1984) provide the example of a
regional electrical utility, a pure domestic firm with no apparent exposure. To the
extent that customers of the utility are involved in foreign trade and are exposed to
foreign exchange risk, the demand for electricity is indirectly affected by exchange
rate movements. Therefore the electrical utility operations are exposed to foreign

exchange risk.

To the extreme Adler and Dumas (1984) states, “any domestic-currency price
of asset or liability, physical or financial, whose future foreign-currency value is

uncertain may be sensitive to, or correlated with exchange rate fluctuations”.



A second explanation for the apparent trivial effect of exchange rate
movements on stock returns is the time variability characteristic of currency exposure
(Levi 1994). A firm may be highly affected by exchange rate movements at a point in
time while insignificantly affected at others. Furthermore the sign of the exposure
may change over time. For instance in Jorion (1990) no more than two thirds of the
sample companies had an exposure with the same sign after a six-year period. Levi
(1994) argues that the volatility of currency exchange rates drives the exposure

toward statistical insignificance.

One could argue that a decomposition of the exposure into its determinants
partially solves the problem of time variability since the determinants vary over time

(See e.g. Gao 2000).

A third explanation for the limited success of previous studies in uncovering
foreign exchange risk is the deficiency of research design of previous work. For
example, Bartov and Bodnar (1994) allude to sample selection biases and errors in

estimation effects.

In this study we address the research design problem from a new perspective.
We first hypothesize that the use of the wide ‘economy trade weighted exchange
rates’, as in most previous work, to examine firms’ exposure is not appropriate.

Rather a more disaggregated approach at the industry or firm level should be used.



Second, to control for market mov-ements when estimating currency exposure
it would be desirable to account for foreigmn currency effects on the national market
portfolio return. As Lombard, Roulet, and . Resnik (1999) note, domestic market
indexes will likely contain some exchanges rate exposure effects since they typically
put large weights on multinational corporations. To overcome this problem, following
the suggestion of Lombard et al. (1999), wve create a domestic index that is purged of

international factors to be used in the estimmation.

In the first part of the present studyv, we use monthly stock returns for the
1971-1999 period to estimate Canadian firms and Canadian industries exposure to
different multilateral exchange rates. We fairst estimate the overall exchange rate

exposure of Canadian domestic and exportiing companies.

Most of the previous studies have frocused on capturing direct foreign
currency exposure effects. They solely estimmated exposure of exporting companies
and multinational corporations. From Adle=r and Dumas (1984), indirect foreign
currency exposure effects may also be expected. This is one of the very few studies’,

which attempts to identify such indirect effects empirically.

! To our knowledge only Doukas et al. (1999) estimzate currency exposure of purely domestic
companies.



Next, we look at the determinants of currency exposure for a set of Canadian
Multinational Corporations. To this end we decompose our companies’ exposure into
a foreign sale variable, a foreign production variable, and a market concentration

variable.

In the second part of the present work we analyze Canadian firms and
industries exposure to a bilateral exchange rate, specificaily the exposure to the
Canadian to U.S. dollar exchange rate. The United States is the major Canadian trade
partner. 75% to 80% of the Canadian exports and imports are made with the U.S.
Hence we can fairly assume that Canadian firms are more sensitive to the U.S. dollar

fluctuations than they are to any other currency.

For all of our estimations we compare the results obtained from the use of the
purely domestic index return variable to those obtained from the use of the national
market index variable; and the results obtained from the use of industry specific

exchange rates to those obtained from the use of an economy trade weighted rate.

Our results show no significant currency exposure for the domestic firms
sample. However, significant exposure effects are found for the exporting sample. In
general, these results do not suggest that there are any benefits from using the more
(theoretically) appealing industry specific exchange rates and the purely domestic

index in studying the exposure to the multilateral exchange rates. Yet benefits from



using the purely domestic index do exist when studying the exposure to the Canada-

U.S. bilateral exchange rate.

Results for the estimation of the sample industries’ exposure suggest that the
two metal manufacturing industries are the most exposed to currency risk.
Conversely, the petroleum and coal product manufacturing industry, the non-metallic
mineral product manufacturing industry, and the miscellaneous product

manufacturing industry appear to be the least exposed to currency risk.

In our analysis of the determinants of currency exposure for Canadian
multinationals, we find that all coefficients have the expected signs, although only
foreign sales and foreign production are found to be significant. These results are
contingent on the exchange rate proxy used — specifically significance is found only
when industry specific rates are employed. In light of this result we hypothesize the
existence of an industry effect. This industry effect captures industry specific trade

flows components (foreign sales and foreign production).

The remaining of this paper is organized as follows: Section II is a literature
review on exchange rate exposure previous research. In section III we present the
methodology we use in this paper and the data description is contained in section IV.

We report our estimations results in section V and conclude the paper in section VL



I1. Related literature

Efficient market hypotheses imply that new information is instantaneously
and entirely reflected in the stock market. That is unexpected changes in exchange
rate should result in significant abnormal returns mainly for companies involved in
foreign trade. Conversely literature on the effects of exchange rate fluctuations on the
firm value fails to support the widely accepted hypothesis of an existing relation

between changes in exchange rates and stock returns.

Using a sample of 287 U.S. Multinationals, Jorion (1990) finds no evidence
for a significant correlation between exchange rate movements and stock returns.
Jorion (1991) also finds no support for an existing relation and concludes that
exchange risk is not priced in the stock market and therefore firms’ active foreign
currency hedging is not relevant to stockholders. Consistent with Jorion findings,
Amihud (1994) fails to document a significant exposure for the 32 largest U.S.

exporting companies during the 1982-1988 period.

Bartov and Bodnar (1994) attribute the limited success of most studies to
research design drawbacks. They rigorously select their sample companies
considering firms with similar exposure sign, and for which a considerable impact of

exchange rate movements is found in the financial statements.



In addition to the sample selection problem, Bartov and Bodnar (1994) state
that investors are subject to systematic errors when estimating the stocks’ sensitivity
to foreign currency swings. The resulting mispricing implies that corrections for
exchange rate changes are not instantaneous, which may cause the contemporaneous
exposure coefficient to be insignificant. To circumvent this potential problem Bartov
and Bodnar (1994) include lagged changes in the U.S. dollar to explain the
companies’ currency exposure. Similarly Amihud (1994) uses lagged changes in
exchange rates in his model, and both studies find the lagged variables to be

significant suggesting that the mispricing occurs.

The weak evidence of currency exposure led researchers to focus on the
analysis of the exposure components. Jorion (1990) was the first to address the
problem of empirically estimating the determinants of foreign currency risk. For a set
of U.S. multinationals he finds foreign sales to be significantly and positively related

to the firm value.

Among studies conducted on non-U.S. sample companies, He and Ng (1998)
estimate the exchange rate exposure of 171 Japanese multinationals for the period
1979 to 1993. They decompose the sample firms’ exposure into an export component
and a hedging needs component. Variables that are used to proxy for firms’ hedging
needs are size, leverage, and liquidity of the firm. He and Ng (1998) results are

supportive of a positive relation between currency exposure and the liquidity and size



variables, and a negative relation between currency exposure and companies’

leverage.

Doukas, Hall, and Lang (1999) use an inter-temporal asset pricing model to
estimate the overall currency exposure of 1079 Japanese firms. They break up their
sample firms into 4 groupings: Multinationals, high-exporting companies, low-
exporting companies, and domestic companies. Firms are categorized as
Multinationals if they meet three of the criteria set by the Directory of Multinationals
(Stopford 1992). High-exporting firms have a foreign to total sales ratio of 20% or
more, and low-exporting firms have a foreign to total sales ratio less than 20%.
Results of Doukas et al. suggest that the currency risk is priced on the Japanese stock

market for the Multinational Corporations and the high-exporting firms.

Bodnar and Gentry (1993) examine the exposure at an industry level for
Canada, Japan and the U.S. They find less than a third of the sample industries to be

significantly affected by the exchange rates fluctuations.

The Canadian economy can be characterized as one that is small and open.
These traits theoretically lead to an important exposure to exchange rate. Yet, only a
small number of studies are conducted on the Canadian market. Using a sample of
156 Canadian firms, Booth and Rotenberg (1990) finds the counterintuitive result that
most of Canadian mining firms do not benefit from an appreciation of the Canadian

dollar. When decomposing the exposure, Booth and Rotenberg (1990) find the



expected signs for the foreign debt and the foreign assets determinants. Their results

are however statistically insignificant.

Unlike other studies, Choi and Prasad (1995) include the currency exposure
determinants (operating profits, foreign sales, and foreign assets) one at a time. They
find satisfying results with significant exposure coefficients for more than half of
their sample companies. Yet grouping the sample firms into industry portfolios leads

to insignificant results.

Several other researchers have used either a G-10 or any other multilateral
economy trade weighted exchange rate? and only a small number considered the

exchange rate variable issue (discussed later in the present paper).

Estimating the exposure of Australian mining companies, Khoo (1994) uses a
vector of currencies for the exchange rate variable. He only includes relevant rates for
each industry. For instance the German Mark and the U.S. Dollar are employed for
the bauxite mining companies, and the South African Rand is added for the diamond
mining companies. Moreover to avoid any correlation problem between currencies,

* the German Mark is used as a proxy for the European Community currencies, and the
Canadian Dollar is left over because its U.S. counterpart is included for all

companies’ estimations.

? Bodnar and Gentry (1993), Choi and Prasad (1995), He and Ng (1998), and Jorion (1990) and (1991),
among others, used a G-10 trade weighted exchange rate.

10



Gao (2000) substitutes industry export weighted exchangge rates for the usually
used trade weighted exchange rates®. He estimates the foreign sales and forei gn
production components of exchange rate exposure for 80 U.S. mnanufacturing
multinationals from seven different industries. Consistent with the theory Gao (2000)
finds positive and significant foreign sales coefficient and negat-dve and significant

foreign production coefficient.

? Gao (2000) does not give any explanation as for why he uses industry export- weighted rates instead
of the often used economy trade weighted rates.

11



HI. Hypotheses and methodology

Exchange rate exposure is defined to be the correlation between changes in
exchange rates and firm stock returns. To estimate this correlation either a factor
model or an augmented market model has been used in previous literature.

Among others Jorion (1990), Amihud (1994), and Choi and Prasad (1995) use the

following two factor model

Rii=0a;i+ f: Ry, + yideu, + €;; 1)

Where R;, is firm’s i stock return, Ry, is the market portfolio return and de,, is
the unexpected change in the exchange rate. Booth and Gentry (1990) estimates the

exposure with a single factor model that is without controlling for market movements.

In the present study we follow Bodnar and Gentry (1993) and Gao (2000) and
use an augmented market model to estimate currency exposure. Similar to the two-

factor model, the augmented market model is written as follows

(Rir- Re) = a; + Bi (R, - Re) + yidey, + €ix 2)

We estimate equation (2) for a set of Canadian domestic and exporting

companies. We include industry dummies to the model to allow for a different beta

for each industry.



A. The exchange rate variable

1. Mululateral exchange rates

a. Economy trade weighted rate vs. industry specific rate

Most of former studies make use of a general economy trade weighted
exchange rate in their estimation of the exposure to foreign currency risk. We
hypothesize that the use of an industry specific exchange rate to estimate the exposure

is more appropriate than the use of a more general economy trade weighted rate.

Assume an open economy with two industries I1 and I2. I1 trades only with
country C1 and I2 trades with both countries C1 and C2. The economy trade

weighted exchange rate with respect to countries C1 and C2 is

i(M,, +X,)R,
EWR = =L
Y, +X,)
i=1

Where M; and X; are respectively the economy total imports from and total
exports to country Z, and R; is the direct quotation of the exchange rate between the

currency of country i and the local currency of the considered econorny“.

Obviously the economy trade weighted rate (EWR) does not take into account

the fact that firms of I1 trade only with country C1 and are therefore insensitive to R2

13



fluctuations®. As a result the use of the economy trade weighted rates i sniicasure

firms’ currency exposure is inappropriate.

The same reasoning can be extended to the firm level and, ideally, firm
specific exchange rates are used to estimate exchange rate exposure. Computing firm
specific exchange rates however, requires detailed data on firms foreign operations.
Because of the scarcity of such data, we use industry trade weighted exchange rates

({WR).

2 2

S M/ xR,

_ =l j=1
IWR = =i

S M/ +x/)

=l j=l

Where M/ and X/ are respectively industry j total imports from and total

exports to country .

Due to data restrictions we use industry export weighted exchange rates i.e.
we do not account for industry imports in our rates. Yet this should have only little

effect on our results since our sample companies are primarily exporting.

In the present study we compare the results of testing equation (2) using

economy trade weighted exchange rates and industry specific rates.

* The price of one unit of country i currency in terms of the economy currency.

14



b. The exchange rate news variable
Given that anticipated changes in exchange rates should already be reflected
in stock returns, only unanticipated changes should be used to estimate currency
exposure. We use the same methodology as Gao (2000) to construct the exchange rate

news variable de, ,. Two alternative models are used.

The first alternative assumes that exchange rates pursue the following first-

order autoregressive process:

e[.(..] = 61 e[ + (.I "01) e"*' deuvt

Where e” is the long-term equilibrium exchange rate. Since e is a constant the

previous equation can be written as follows:

€1 =6p+6Ore + deu.t &)

The second alternative assumes that exchange rate movements are determined

as a function of a set of macro-economic variables

nl n2 n3 n4 n3
Ae;y =90 + ZaRRt_j + Zam_jm,_j + Zay'jy,_j + zax.jX,_j + Ea,,_.'jn,_j +deu, (4)
j=1 Jj=1 j=1 j=l j=l

*In reality firms of industry Il are subject to economic exposure through R2 fluctuations. This
exposure however is trivial compared to the exposure to R1 fluctuations.

15



Where Ae, = ¢, - ..., R, is the differential interest rate between Canada and

the U.S., m, is the money supply, y: is the industrial production, X, the net export, and

7T, the differential inflation rate between Canada and the U.S.

The correlation matrix of the macro-economic variables (table 1) reveals high
correlations between money supply, net exports, and industrial production. Therefore

only one of these variables is considered to estimate equation (4), which becomes
ni n2 n3
Ae, =6, + Yy R+, 7w, +Ya, MYX, +de, (5)
j=l j=1 J=l

Where MYX represents money supply or industrial production or net exports.

Among these three variables the one that best explains the changes in exchange rate Ae,,

is included in equation (5).

To determine the number of lags we use a very similar procedure to the
nested-hypothesis testing of Grossman and Levhinson (1989). We limit the number of
lags for each variable to 1, 4 or 8 lags. For each regressor we first jointly test for the
significance of the 5 to 8"™. If we cannot reject the null hypothesis that a set of lags is
different from zero at the 90% level we include the variable with its 8 lags. We then
re-estimate the equation including the lags identified as significant and the 2" to 4
lags for the remaining variables. Similarly if we cannot reject the hypothesis that a set

of the added lags (2% 1o 4™ lags) is different from zero at the 90% percent level we

16



include the variable with its 4 lags. Finally we test for the significance of one lag for

the last remaining variables.

Table 2 gives the explanatory variables and the lag structure for each

exchange rate to estimate equation (5).

c. The two-stage estimation procedure

Substituting the exchange rate variable news from equation (3) and (5) in

equation (2) results in the following relations

m
(Rir- Re) = a; + Bi (R~ Ryr) + Yi(ew1 —(Go+ 61 e,) )+ Zajlndj + &ir 6)
j=1

and,

nl n2
(Rir- Rrd = ai + Bi (R - Rer) + yi( Ae, —0 — EaR,th—j - Zan.j”t-j

n3 m
- MYX,_ )+ 8,Ind, +¢,, Q)
j=1

j=t
Where ind; is the dummy variable for industry j.
Since equations (6) and (7) include a residual term de, . as explanatory

variable, an OLS estimation would result in biased estimates of the gamma

coefficient. As pointed out by Gao (2000), Levinsohn and Mackie-Mason (1 990)

17



propose a two-step estimation procedure to correct the potential bias resulting from a

one-stage estimation.

In the first stage we separately estimate equations (2) and (3) - and equation
(5) as an alternative for equation (3). The results of these estimations are then

employed to estimate the exposure as shown in equation (8)

A m A
(Rie-Rpr)- Bi(Rme-Re) - 3,8 jInd; = y; déy+ &1, (8)
j=l

We expect the exposure coefficient (y;) to be positive for the exporting

companies’ sample. That is a depreciation of the home currency i.e. an increase in the

exchange rates positively affects the value of the exports.

2. The Canada-U.S. bilateral exchange rate

Similarly to the multilateral exchange rates, we use an autoregressive model
(equation 3), and a macroeconomic model to construct the bilateral exchange rate

news variable.

18



Gao (2000) derived the mulrilateral exchange rate macro-model (equation 4)
from a macro model that is originally designed to bilateral exchange rates. The

original model is the following

nl n2 n3
* *
Ae, =0+ Y AR(R—R™),_j+ 3 O jim—m" )i+ Yo, :(y—y )+
j=l j=t j=1

n4 nS n6

* *
Za,r,j(n —7T )t—j + ZaTB’jTB,_j + ZaTB'jTB t—j -{-deu, (9)
j=l j=1 j=1

Where, (R - R") is the differential short-term interest rate, (m - m”) is the
logarithm of the ratio of Canadian money supply to foreign (U.S.) money supply, (y -

y’) is the logarithm of the ratio of Canadian industrial production to foreign (U.S.)

industrial production, (7 - 7") is the inflation differential, and TB and TB" are

respectively the Canadian and the foreign (U.S.) trade balances.

Using the same methodology as that used in 1.b to determine the number of

lags (refer to page 17), we only include lagged values of the interest rate variableS.

¢ The optimal lag structure is (8,0,0,0,0,0).
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B. The Market portfolio return variable

Using a two-factor model or an augmented factor model, the currency risk
exposure is empirically estimated by the sensitivity of the firm stock return to the
change in foreign exchange rate, conditioned on the market portfolio return. Previous

studies use the return on the national market index for the market portfolio return.

National index returns however reflect a high degree of exchange rate
exposure. This is due to the fact that market stock indexes are capital weighted and
thus the largest national companies tend to be substantially present in these indexes.
As aresult a big part of companies’ exposure to exchange rates is absorbed by the

market portfolio return coefficient.

To remedy this problem we suggest the use of the return on a domestic market
index instead of the return on the national market index. To construct the domestic
index return variable we use the residuals from regressing the national index return on

a world index return’.

Where R, is the return on the national market index, R,,, is the return on a

world index, and Ry, is the residual term of the regression.

" Lombard, Roulet and Solnik (1999) propose the use of a return on a domestic index rather than the
return on national index to price domestic companies.
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Substituting the domestic index return R, to the market index return equation

(8) becomes

A m A
(Ri, - Rey) - ﬁ,‘ (Ra, - Rgy)- zaj Indj = Vi déy, + ¢, 11
j=1

C. Decomposition of exposure

To further investigate Canadian firms’ exposure to foreign currency risk we
decompose our exposure into three determinants, namely, foreign sales, foreign
production and market concentration. Although the two first components of exposure
have been extensively examined in previous research, very few studies considered
market concentration when selecting their sample® and none included market

concentration as a variable.

Equation (12) expresses the exposure coefficient y; in terms of FS, the firm’s

foreign sales, FP, the firm’s foreign production, and CR4, the market concentration.

Vi=®P; FS; + &, FP; + &3 CR4 + by 12)

We expect the foreign sales coefficient, &, to be positive. An increase in the

exchange rate i.e. a depreciation of the home currency increases the value of foreign



sales in terms of the depreciated currency. On the other hand the depreciation boosts
the foreign inputs’ costs and therefore a negative correlation between foreign

production and the home currency movements (P;) is expected.

Following Gao (2000), we use the firm’s foreign assets as a proxy for its
foreign production. Gao (2000) argues that if firms’ foreign assets are primarily
productive assets the approximation will be reasonable. In addition since data on
firms’ foreign operations and foreign assets is annual we assume foreign production

and foreign sales to be constant within each year.

We follow Choi and Prasad (1995) and use levels of foreign variables (foreign
sales and foreign production) rather than the commonly used ratios of foreign to total
variables. Choi and Prasad (1995) argue that higher ratios of foreign to total variables
do not necessarily reflect greater exposure. For instance let’s assume two firms with
$20 million each in foreign sales. Everything else being equal these two companies
have the same amount of cash flow exposed to foreign currency risk and therefore
should have the same degree of exposure. Conversely the $20 million may represent

different ratios of foreign to total sales.

The market concentration variable is a dummy variable that takes a value of
one if the market share of the four largest companies in the industry is more than

85%. The incentive behind including market concentration as a determinant of

¥ Gao (2000) dropped industries for which market share of the 3 largest companies in the industry is
more than 70%.
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currency exposure is that in concentrated industries firms can offset their potential
loss in foreign markets — loss due to an appreciation of the home currency - by
increasing their home prices. In other words companies can reduce their loss i.e.
benefit from an appreciation of their home currency and consequently CR4

coefficient is expected to be negatively related to exchange exposure.

The constant term @, catches the effects of the non-considered sources of

currency risk and therefore its sign is unpredictable.
The combination of equations (2) and (12) results in the following relationship:

(Ri: - Rf:z) =a; + fi (R, - Rﬁt) + (D, FS; + &, FP; + $3 CR4 + Dy) dé,,

m A
+ 251 Indj + Eir (13)
J=1

Where de, is obtained from the estimation of equation (3) and, alternatively
equation (5). To estimate equation (13) the 2-stage estimation technique employed for

equations (6) and (7) is used.

A m A
(Rii-Rpi) - B;(Rmi-Rpr) - 2,8 jInd; = (P, FS; + &, FP; +
j=1

&3 CR4 + @4) déu', + &i; (14)
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Substituting the domestic market index return from equation (10) leads the

following equation

N m A
(Ri: - Ry) - ﬂi(Rd,t'Rﬂ)‘Esj[ndj =(D; FS; + &, FP; +
Jj=1

D3 CR4 + Dy) dé,,, + &, a5)

Given that we group our sample firm observations in a panel dataset, we
estimate equations (14) and (15) with the random effect model. We structure our
disturbance term with the following relationship:

Eir =V +wy;

Where v, is the time-series error component of all sample firms and w;, is the

combined error component.
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D. An alternative model to estimate currency exposure

Following Gao (2000) we consider an alternative model to estimate foreign
currency exposure. The alternative model presumes that market efficiency holds and
consequently only unanticipated changes in the determinants of the stock price can

result in abnormal returns.

ARir = Ri;— Eci(Riy) = flzie — Ev- (i) (16)

Equation (16) expresses stock i unanticipated — or abnormal - return i.e. the
difference between the stock actual return and the stock expected return, as a function
of unanticipated changes in the determinants of the stock price, where z;, is the vector

of these determinants.

Next, Gao (2000) assumes that stock i expected return is the summation of the

risk free rate and a firm-specific risk premium, that is

E.i(Rir) =Rr+ ¢ a7

Combining equations (16) and (17) gives the following relationship:

Ri:—Rr = ¢i + flzis— Eci(Zi)) (18)
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- We consider the following variables as part of the vector z;,: the
unemployment rate, the money supply, an energy price index, a commodity price
index, an aggregate export price index, and an industry specific export price index

and the exchange rate. The following multi-factor model is then obtained and

estimated to analyze the exposure coefficient y;.

Rii—Rpr=ci+ my AMI + w AUNEM + w3 AENERGY + mg ACOMMOD

+ s AEXP +7s AINDEXP + y; de,, + €, (19)

Where,
AM( is the unanticipated change in the money supply (M1),
AUNEM is the unanticipated change in the unemployment rate,
AENERGY is the unanticipated change in an energy index,
ACOMMOD is the unanticipated change in a commodity index,
AEXP is the unanticipated change in an aggregate export index, and

AINDEXP is the unanticipated change in an industry specific export index.

The unanticipated change variables are the residuals resulting from regressing

each of the regressors on its lagged value.

VAR, = 6p+ 6; VAR, + AVAR (20)

Where VAR;is any of the stock price determinants in equation 19.



Applying the 2-stage estimation procedure, we first estimate equation (20) for
each of the variables. In the second step results of the first stage are combined to

equation (19), which becomes

A A A A

Ry —Rp=ci+ 1wy AM1+ wmy AUNEM + 73 AENERGY + w4y ACOMMOD

A A

+ Ts AEXP + s AINDEXP + Yi déu_; + &y (21)

Notice that when estimating the exposure of the domestic companies we drop

the export variables (AEXP and AINDEXP).

The alternative model is also used to estimate the exchange rate exposure

determinants as follows:

AN A A A

Rii—Rpy=ci + myy AM1+ 7w AUNEM + w3 AENERGY + mwyy ACOMMOD

A N

+ ;s AEXP + wis AINDEXP + (D) FS; + @, FP; + ®3 CR4 + D) dé,, + &, (22)

Similarly to the augmented market model we apply panel data technique to
estimate the exposure determinants with the alternative model. Because of data

restrictions, we only estimate the alternative model for the 1994-1999 period.
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IV.  Data description

We estimate our model equations for Canadian domestic and exporting
companies using monthly stock returns for the 1971 — 1999 period. The model is first
estimated for the 29-year period. We then break down the overall sample period into
four sub-periods. Period breakdowns correspond to major events in the history of the

international monetary system (see figure 1).

The first period ends with the spectacular rise of the U.S. dollar, which starts
in 1980. Despite a declining tendency in the second half of the decade, the seventies
marked a strong Canadian dollar period (see figure 2). The Canadian currency was
never as strong as it was during this time reaching an ever record-high of 1.03 U.S.

dollar in summer 1976 (see figure 3).

The spectacular decline of the Canadian dollar between 1976 and 1979 is
largely attributed to an uncertain political environment - due to the election of a Parti
Quebecois Government in the Province of Quebec - and to a decline in the prices of

commodities.

Our second sub-period goes from 1980 to January 1987, date of the Louvre
Accord, which marked the origin of the managed-floar system. Under this system the
so-called G-7 countries agreed to cooperate in order to achieve a greater stability in

the foreign exchange market.
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After attaining a then —record low by the end of the second period, the
Canadian currency started recovering thanks to an aggressive intervention of the
Federal Government in the exchange market, and to a rebound in commodity prices.
This recovery did not last through the entire third sub-period though. In the early
nineties softening in commodity prices, combined with budgetary problems and

current account deficits led to a weakening Canadian dollar.

The North American Free Trade Agreement (NAFTA) breaks up the third and
fourth sub-periods. Created in 1994, NAFTA intends to eliminate all impediments to
trade among members of the agreement i.e. The United States, Canada, and Mexico.
The post-NAFTA period is marked by the Mexican peso crisis in 1994 and the Asian

crisis in 1997.

To account for these major events we include events dummies in our
estimations. Thus dummy variables for Bretton Woods, Plaza accord, Louvre accord,

and NAFTA agreement are added to our equations.

A. The sample companies

The firms examined in this study are companies listed in the Toronto Stock
Exchange. The sample firms’ monthly stock returns are from the T7SE Western
database. We restrict our sample to companies operating in either a manufacturing or

a mineral industry.



Two hundred and five firms are identified to be exporting from the
CANCORP financial database. To increase the likelihood of selecting firms with
homogeneous exposure we remove companies for which the import to total revenue
ratio is higher than the export to total revenue ratio. Eight firms are therefore dropped.

Among the 197 remaining companies, 13 started trading on December 1999 and are

therefore dropped.

Given that for many companies the CANCORP financial database does not
report any exporting data, we complete our sample with companies from the
Disclosure/World scope database. One hundred and two companies that are mainly

exporting are added to the CANCORP sample.

The final sample consists of 286 companies. Table 4 displays the distribution
of these companies among the 3-digit NAICS industry classifications. The recently
introduced North American Industry Classification System (NAICS) substitutes for
the Canadian Standard Industry Classification. The NAICS aims to harmonize the
categorization of the North American industries in order to provide a better

comparability of statistics across North America.

Firm level data to estimate equations (14), (15), and (22) are obtained from
the Disclosure/World scope database. Table 3 gives the annual average foreign sales,

and the annual average foreign production for our sample firms.
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Table 3. Sample average Foreign Sales and Foreign Production

Foreign Sales Foreign production
1994 1,116,292 1,202,639
1995 1,108,370 1,185,299
1996 1,246,462 1,237,133
1997 1,662,385 1,659,358
1998 1,780,348 1,690,957
1999 2,357,292 2,940,620

* In thousands of Canadian dollars

Because the data required is only available from 1993, the model that
decomposes currency exposure is only estimated for the post-NAFTA period. In
addition since we decompose the exchange rate exposure into a foreign production
component we restrict our exposure decomposition analysis to manufacturing
Multinational Corporations. The Multinational sample includes 53 companies (table

4).

Since 3-digit industries are too extensive, we consider 4-digit NAICS
industries for the CR4 variable. Five companies are found to satisfy our market
concentration criterion. These companies are from the following industries: 311 Food
manufacturing, 323 Printing & related support activities, and 334 Computer and

electronic product manufacturing.

For the domestic firms study we consider non-exporting companies for which

the import to total revenue ratio is less than an arbitrary 10%. Consequently 8 of the
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379 firms identified to be non-exporting are removed and the final domestic sample

contains 371 companies.

B. The exchange rate data

1. Economy trade weighted exchange rates

We use two different economy trade weighted rates in our estimations: the
IMF (International Monetary Fund) Canada’s weighted exchange rate and the bank of

Canada G10 weighted exchange rate.

Introduced in 1984 and backfilled to 1971, the Canadian G10 exchange rate
weights for each currency are derived from Canadian trade flows with the group of 10

(G-10) countries. Table 5 shows the weights assigned to each of the G-10 currencies.

The IMF exchange rate series start in January 1975 and are obtained from the
IMF Internarional Financial Statistics tapes. As shown in figure 2, the behaviors of
the two multilateral exchange rates are very similar. The correlation coefficient

between the two series is 99.83%%.



Table 5. Weights assigned to the G-10 currencies

Currency Weight
U.S. Dollar 0.818
Japanese Yen 0.060
U.K. Pound 0.042
German Mark 0.024
French Franc 0.014
Italian Lira 0.012
Netherlands Guilder 0.011
Belgium Franc 0.009
Sweden Krona 0.005
Switzerland Franc 0.005

2. Industrv export weighted exchange rates

Because Canadian industries exports by country are not available we construct
our industry export weighted exchange rates using the “merchandise exports to
individual countries” matrices from the CANSIM database. Except for Sweden and
Switzerland, CANSIM detailed export matrices are available for the remaining G-10
countries. We also include Mexico, Australia, and Norway to compute the industry

specific exchange rates’.

Bilateral exchange rates of the Canadian dollar with respect to the eleven
considered trading partners are from the IBBOTSON database. Table 6 provides some

statistics for the industry export weighted exchange rates.

? Mexico. Australia, and Norway are respectively the 9, 14%, and 15® Canada trading partners.
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3. Macro economic variables

Canadian macro-variables to estimate equations (4), equation (9), and the

alternative model (equations 21 and 22) are obtained from CANSIM database.

We use the 3-months Treasury bill rate as the risk-free rate.

Canadian and US monthly trade balances are obtained from the International

Monetary Fund IFS tapes.

For the U.S. data (equation (4)) T-Bill rate series are obtained from the

Federal Reserve web site and inflation rate series are from the IBBOTSON database.

Finally we use the Morgan Stanley World Index translated into Canadian

dollar terms to estimate equation (9) and the TSE300 market index as the market

return variable.
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V. Results

A. Exposure to the multilateral exchange rates

1. Exposure of the domestic companies

Tables 7 and 8 provide results from the estimation of the exposure of the
domestic sample firms. Results from the estimation of the augmented market model
and the alternative factor model are respectively presented in tables 7 and 8. As
shown in the tables, we find very little empirical evidence for the indirect effects of
currency exposure. We find a significant exposure coefficient in only 9 of a total of

44 estimations.

Notice that in 8 of the 9 cases of significance, the exposure coefficient is
negative suggesting that our domestic firms suffer from a depreciation of the
Canadian dollar. One straightforward explanation is that our sample firms compete
with exporting companies. Because a depreciation of the Canadian dollar is beneficial
to the exporting companies i.e. the competitors, it is detrimental to the sample

domestic firms.

In actual fact it is much more complex to give explanation for the direction of

domestic firms’ exposure. As mentioned earlier such explanation would involve

effects of exchange rate changes on the Aggregate demand and supply.
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2. Exposure of the . exporting companies

As reported in table 9 and table 10, results are not supportive of our
hypothesis that the use of industry sspecific rates is more appropriate than that of the

broader economy trade weighted raste.

However, unlike previous ressearch, using the economy weighted rates (IMF
and G10 rates in the tables) we find -evidence for a relationship between exchange rate
movements and exporting firm valuse (31 of the 44 exposure estimates are

significant).

For the market return variabBe, results are mixed and therefore do not allow us
to argue in favor of either variables s(the national market index or the constructed

purely domestic market index).

Surprisingly the exposure sign is ambiguous. Half of the significant exposure
coefficients are negative suggesting - that the exporting companies do not necessarily
benefit from a depreciation of their home currency. Two reasons may explain this
result. First since we lack data on firrms’ hedging activities all our estimates should be
considered as post-hedge measures. "Therefore some of the companies might have

hedged their foreign sales against forreign currency risk. Second, as discussed earlier
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in this paper, a company is exposed to exchange rate risk via different determinants

and the company’s overall exposure is the combined effect of these determinants.
The results also suggest that the exporting firms exposure is statistically and
economically more significant in the post-NAFTA period. Furthermore the post-

NAFTA exposure is positive as expected.

3. Exposure determinants

Tables 11, 12 and 13 provide results from the 2-stage estimation of the
exposure components. Results from the estimation of the augmented market model
using the national market index variable (R,,) and the constructed domestic index
variable (R,) are respectively presented in tables 11 and 12. Table 13 gives the results

from the estimation of the alternative factor model.

Consistent with our hypotheses the foreign sales coefficient is positive and
significantly different from zero and the foreign production coefficient is negative
and significantly different from zero. Notice that results are not significant when we

use the alternative exchange rate model'® (equation 4).

Similar to the results from estimating the overall exposure of the exporting
companies, we find no evidence that the use of a purely domestic market index

instead of the national market index is more appropriate.
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Although significant in one single case, the CR4 coefficient has the expected

negative sign in all estimations.

It is worthwhile to notice that in contradiction with the estimation of the
overall exposure, we only find significance when we substitute industry specific rates

for the economy trade weighted rates.

Decomposing exchange rate exposure into its determinants accounts for
Multinationals’ trade flows; foreign sales and foreign production in our case. Unlike
the overall exposure, these trade flows are highly sensitive to industry characteristics.
Consequently, the use of industry specific rates, i.e. rates that take into account
industry characteristics, is more appropriate when exposure to currency risk is

decomposed.

We denote as the “industry effect” the significance resulting from the use of
industry specific exchange rates when trade flows are accounted for. That is when
exposure is decomposed. On the other hand the “marker effect” is the significance of
the overall exposure resulting from the use of the broad economy trade weighted

exchange rates.

0 See panels B of tables 11. 12, and 13.
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To confirm that the so-called industry effect is not merely a consequence of
the use of a different sample'' we re-estimate the overall exposure (equations 8 and

11) for the Multinational companies’ sample.

Results of the estimations are reported in table 14. As revealed in the table,

there is only one case of significance when industry weighted rates are used.

4. Exposure of the Canadian industries

As shown in the table 15, for 3 industries none of the exposure estimates is
significant. These non-exposed industries are: 324-Petroleum and coal product
manufacturing, 327-Non-metallic mineral product manufacturing, and 339-
Miscellaneous product manufacturing. On the other hand industries 33 1-Primary
metal product manufacturing, and 332-fabricated metal product manufacturing appear

to be the most exposed to currency risk.

! Models decomposing the exchange rate exposure are estimated for the sample of multinational
companies while the overall exposure models are estimated for the total sample of exporting
companies.
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B. Exposure to the Canada-U.S. bilateral exchange rate

1. Exposure of the domestic companies

Whether we use the autoregressive model or the macro-economic model of
exchange rates, the results, reported in table 16 are consistent with those estimating
the exposure to multilateral exchange rates. That is, we find no evidence of an
existing relationship between domestic firms stock returns and the exchange rate

fluctuations.

2. Exposure of the exporting companies

As reported in tables 18 and 19, we do find a significant exposure of Canadian
exporting firms to the Canada-U.S. bilateral exchange rate. However, similar to our

previous results the sign of the exposure remains ambiguous.

Results from table 18 are supportive of our market variable hypothesis. That
is, the use of the constructed purely domestic index variable leads to better results
than the use of the national market index variable, independently of which model of

exchange rate (autoregressive model, or macro-economic model) is used.
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3. Exposure determinants

Similarly to the aggregated multilateral trade weighted exchange rates, the
bilateral exchange rate does not account for industry trade flows. Therefore, the
results in tables 20 and 21, showing insignificance of the exposure components’

coefficients, are consistent with our industry effect hypothesis.

4. Exposure of the Canadian industries

Results of the estimation of the industries’ exposure (table 20) corroborate
that industry 331-Primary metal product manufacturing is highly exposed to currency

risk.

Three other industries, 212-Metal mining, 312-Beverage and tobacco product
manufacturing, and 334 Computer and electronic product manufacturing seem to be

highly exposed to the Canada-U.S. bilateral exchange rate movements.

As to the market variable hypothesis, the results are consistent with the
previous section in that the constructed purely domestic market index is more
appropriate to examine the exposure to the bilateral exchange rate. Besides using the
purely domestic index variable, whenever significant, the exposure coefficient has the
expected negative sign (except for industry 336), supporting the hypothesis that

exporting companies suffer from an appreciation of the home currency.
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VI Conclusion

This paper aims to study whether exchange rate risk is priced in the Canadian
stock market. We examine whether the failure of previous research to document
significant exchange rate exposure is caused by research design drawbacks. We
suggest changes with regard to the commonly used market return and exchange rate

variables.

We estimate Canadian firms and industries exposure to different multilateral
exchange rates (Canadian G10, the IMF Canadian multilateral exchange rate, and a
constructed industry export weighted exchange rate), and to the bilateral Canadian to

US dollar exchange rate.

Our results suggest that exchange rate movements do not significantly affect
domestic companies. Conversely the results reveal that exporting companies are
significantly exposed to currency risk. The sign of the exposure is however
ambiguous given that is we do not find evidence that exporting companies benefit

from an appreciation of their home currency.

When estimating the exposure to the multilateral exchange rates, findings are
not supportive of the ‘market return variable hypothesis’. Indeed the constructed
purely domestic index variable and the generally used national market index variable

lead fairly similar results. Yet, the purely domestic index variable appears to be more



appropriate to estimate firms and industries’ exposure to the Canada-U.S. bilateral

exchange rate.

Estimations of the industries’ exposure evidence that each of the sample
industries is exposed to the Canada-U.S. bilateral exchange rate movements. Yet, the
petroleum and coal product manufacturing industry, the Non-metrallic mineral
product manufacturing industry, the miscellaneous product manufacturing industry

are not exposed to any of the multilateral exchange rates.

Furthermore the industries’ exposure study suggests that the metal product

manufacturing industries are the most exposed to exchange rate risk.

Regarding the exchange rate variable, the results presented suggest the
existence of an ‘industry effect’. Recognizing that firms’ trade flows are highly
sensitive to industry characteristics, when we decompose currency exposure into its
trade flows components (foreign sales and foreign production) only the use of
industry specific rates (as opposed to the general market rates) makes our results

statistically significant.

Conversely overall exposure results are only significant when market rates are

used in the model i.e. when industry characteristics are not accounted for.
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As it is the case for major studies, our findings are to be interpreted with
caution. Undeniably our methodology is not devoid of weaknesses. First, even if our
sample companies are mainly exporting, the use of industry export weighted rates,

which do not take industry imports into account, may bias the results.

Second, the assumption of constant firm’s foreign sales and foreign
production within each year, and the approximation of firms’ foreign production with

firms’ foreign assets are debatable.

Finally since we do not account for firms’ hedging activities, our exposure
estimates are perplexing. Nonetheless these estimates should be regarded as after
hedging measures and may be used to assess the effectiveness of firms’ hedging

practices.
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Table 4. Distribution of the sample companies on the 3-digit NAICS industries

3 digit Industry Companies Companies Companies
NAICS CANCORP  Disclosure Total Multinationals
Manufacturing 311 Food 10 5 15 4
manufacturing
312 Beverage & 10 0 10 2
tobacco product
manufacturing
321 Wood product 10 1 11 2
manufacturing
322 Paper 14 5 19 4
manufacturing
323 Printing & related 3 3 6 3
support activities
324 Petroleum & coal 3 0 3 0
product
manufacturing
325 Chemical 12 8 20 5
manufacturing
326 Plastics & rubber 3 2 5 3
products
manufacturing
327 Non-metallic 4 2 6 2
mineral product
manufacturing
331 Primary metal 12 7 19 9
manufacturing
332 Fabricated metal 3 3 6 3
product
manufacturing
333 Machinery 18 2 20 L
manufacturing
334 Computer and 22 10 32 7
electronic product
manufacturing
335 Electrical 5 4 9 1
equipment,
appliance and
component
manufacturing
336 Transportation 11 5 16 6
equipment
manufacturing
339 Miscellaneous 3 2 5 l
manufacturing
Mineral 211 Oil & gas 26 16 42 -
extraction
212 Metal mining 15 27 42 -
Total 184 102 286 53
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Table 6. Industry export weighted rates statistics

Industry Standard Quartiles

3-digir deviation Mean

NAICS Ist 2nd 3rd 4th
211 0.1521 1.2100 1.0734 1.1965 1.3425 1.5631
212 0.1651 0.8853 0.7712 0.8682 0.9922 1.6054
311 0.7070 1.2962 0.9147 1.0446 1.2951 5.4650
312 0.1404 1.287¢4 1.1838 1.2791 1.3737 1.7039
321 0.1129 1.0751 0.9961 1.0572 1.1377 1.8989
322 0.3294 1.3233 1.1294 1.2070 1.3756 3.0131
323 0.1395 1.2262 1.1292 1.2185 1.3359 1.8116
324 07211 1.2355 1.0094 1.1821 1.3430 13.2625
325 0.1780 1.2313 1.1016 1.2005 1.3246 1.9834
326 0.6449 1.5279 1.2544 1.3600 1.5301 6.9895
327 0.2224 1.3050 1.1792 1.2863 1.3707 3.4271
331 0.4928 1.2624 1.1271 1.2162 1.3035 9.453¢9
332 1.0540 1.8330 1.2953 1.3920 1.9127 9.6129
333 0.7224 1.7106 1.2834 1.3859 1.9950 5.4325
334 0.2940 1.3337 1.1823 1.3019 1.3859 4.4002
335 1.1851 1.7146 1.2601 1.3757 1.6990 12.7413
336 0.1812 1.3579 1.2462 1.3316 1.4156 2.1864
339 0.5010 1.4785 1.1823 1.3042 1.5675 4.9226
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Table 7. Estimation of the exposure of the domestic sample

A

ma
(RLI-RI:I) - ﬂi(Rm.l'R[r) - ZSJIndJ =¥ déu.:+3ir

J=l

A. With exchange rate variable constructed from equation (3)

Erei = 90 + 9[ e, + de,,,,

Exchange rate Gl10
Rm Rd Rm Rd
1971-1999 -7.843E% -2.353% -9.1935% -3.588E%
(0.1141) (0.6355) (0.1385) (0.5633)
1971-1979 -2.612E%" -8.704E% -2.600E% " -1.5815%
(0.0233) (0.4558) (0.0290) (0.1931)
1980-1987 2.777E9" 8.121E% -3.382E%° 9.813E%
(0.0171) (0.4926) (0.0169) (0.4954)
1987-1993 -2.477E9% 1.628E% -3.310E% 1.850E%
(0.3861) (0.5696) (0.3412) (0.5955)
1994-1999 -0.0197 -9.502E% -0.0247 -0.0142
(0.1460) (0.4833) (0.2206) (0.4809)
B. With exchange rate varia ble constructed from equation (4)
nl nl n3
Ae, =60, + D oz R_, + zamn,_l + Zam_jMYX,,, +de
7=l 7=l =t
1971-1999 3.6505% 6.095E% 4.071E% 7.533E%
(0.4723) (0.2301) (0.5167) (0.2303)
1971-1979 7.9375% -9.985E% 9.209E% -2.086E®"
(0.4895) (0.3888) (0.4569) (0.0985)
1980-1987 -2.968E%" -1.6338% 2.781E%" -2.401E%
(0.0139) (0.1830) (0.0706) (0.1245)
1987-1993 -2.695E% -2.408E% -3.122E% -2.523E%
(0.3551) (0.4095) (0.3757) (0.4749)
1994-1999 0.0112 0.0163 0.0129 0.0233
(0.4168) (0.2383) (0.5051) (0.2272)

*  Significance level of estirmates between parentheses.
** R, means the national market index return is used in the model (eq.8). and R, means that
the domestic market index return is used (eq.11).
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Table 9. Estimation of the exposure of the exporting sample

A
ma

(R, - Rj::) - ﬂ,’ (R - Rjjr) - 251 Indj =y dé,; + €i;
=

A. With exchange rate variable constructed from equation (3)

e = G+ G e, + de,‘,

Exchange IWR IMF Gi0
rate
an R(l Rm Rd Rm Rd
1971-1999 -1.579E% -3.409E% -1490E%°  3.400E%° | -1.493E%" 3.207E%"
(0.4741) (0.1303) (0.0061) (0.0000) (0.0161) (0.0000)
1971-79 -1.016E% -2.539% 1.460E% L944E%" 1.050E% 8.334F%
(0.5605) (0.1608) (0.8630) (0.0257) (0.9094) (0.3843)
1980-87 -0.0112° -6.188E% -3.906E%" 2.791E% -4.751E%" 3.163E%
(0.0254) (0.2309) (0.0007) (0.8153) (0.0007) (0.8276)
1987-93 4.591E% -5.367E-% -3.478E%3" 1.216E% -4.397E%° 1.493E%
(0.7442) (0.7099) (0.0006) (0.2445) (0.0004) (0.2404)
1994-99 -0.0008 -0.0118 0.0010 7.834E7 " 0.0024 " 9.187E73 *
(0.9491) (0.3908) (0.3024) (0.0000) (0.0448) (0.0000)
B. With exchange rate variable constructed from equation (4)
al nl n3
Ae, =0, + > ctp R_ +Do. m,_ +a, MYX_ +de,
=1 J=l 7=t
1971-1999 8.518E% -6.104E% 5.1098% 2.530E%" 2.676E% 2.786E%°
(0.9643) (0.7537) (0.3570) (0.0000) (0.9966) (0.0000)
1971-79 -9.7535% -7.756E%* 8.267E%* -1.030E% 1.199E% -2.099E% "
(0.4973) (0.6029) (0.3058) (0.2134) (0.2107) (0.0347)
1980-87 1.676E% 1.810E% -3.259E%" -1.224E% -2.551E%" -1.365E%
(0.9729) (0.7222) (0.0067) (0.3241) (0.0958) (0.3884)
1987-93 0.0438 ° 0.0272° -3.50IE%" -2895E%" | -4.108E®" -3.02IE%"
(0.0050) (0.0902) (0.0007) (0.0065) (0.0011) (0.0189)
1994-99 0.0044 -0.0191"° 0.0075° 0.0112° 0.0071 ° 0.0147 *
(0.7679) (0.0425) (0.0000) (0.0000) (0.0000) (0.0000)

E3

** R, means the national market index return is used in the model (eq.8). and R, means that the
domestic market index return is used (eq.11).

Significance level of estimates between parentheses.

*x* [WR exchange rates are the Industry specific rates.
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Table 11. Estimation : of exposure determinants (eq.14)

N
ma
(RLK' Rﬁ,) - ﬂi(R,,U-* Rﬁ,) - 25][,“1] = (P, FS‘ + ¢3 FP; + ¢3 CR4 + ¢4} déu_, + &,
j=1

A. With exchange ratee variable constructed from equation (3)

€y = 0o+ Oun e + de,,

Exchange rate IWR IMF G10
o 4.573E7 " 4.663E% 1.166E°
(0.0005) (0.5658) (0.9430)
0- -2.867E%* 4.573E% 4.713E%
(0.0271) (0.5237) (0.7264)
0; -0.0908 -5.884FE%° -5.125E%
(0.1873) (0.0952) (0.2636)
0: -0.0373 5.410E-06 4.212E%
(0.1785) (0.9980) (0.1693)

B. With exchange rate= variable constructed from equation (4)

nl n2 n3
Be, =0y + Y g R+ X, w,_ + Y0, MYX,_ +de,
j=l1 J=l 1

i=

0 5.329% 6.679E% 9.034E%
(0.8262) (0.4223) (0.5393)
o} 7.506E% -8.613E% -1.267E%
(0.7049) (0.2419) (0.3031)
o; -0.0832 7.598E% 6.2595%
(0.3423) (0.8353) (0.8886)
0y -1.857E% 3.794E% 4.3399%
(0.9656) (0.0714) (0.1621)

* Significance level of estimates between parentheses.
** IWR exchange rates aare the Industry specific rates.



Table 12. Estimation of exposure determinants (eq.15)

N
mn
(R~ Rp)- B;(Ra-Rp) - 3'5;ind; = (D FS; + @2 FP,+ ®; CRY + D,) dé,, + &,
=

A. With exchange rate variable constructed from equation (3)

v =G+ 8¢ + de,,

Exchange rate IWR IMF Gl10

o 4.868E% * 6.257E% -1.206E"°
(0.0003) (0.4489) (0.9942)

o) -3.028E7 " 2.546E% 4.893E%
(0.0219) (0.7275) (0.7211)

@ -0.0897 -6.280E% * 4.913E9%
(0.2049) (0.0780) (0.2904)

P4 -0.0259 8.128E® " 0.0150"
(0.3661) (0.0028) (0.0001)

B. With exchange rate variable constructed from equation (4)

ni nl n3
Ae, =6, + Y ap R+ Do, m,_ + 3, MYX,_ +de,
j=1 J=1

I=1

o; 1.059E% 3.442E% 9.542E%
(0.9658) (0.6845) (0.5240)
@ 5.2997% -5.867E% -1.325508
(0.7930) (0.4342) (0.2905)
03 -0.0928 7.600E% 7.888E %
(0.2973) (0.8348) (0.9861)
P4 -0.0644 9.682E-03 ° 0.0145"
(0.1512) (0.0004) (0.0001)

* Significance level of estimates between parentheses.
** [WR exchange rates are the Industry specific rates.
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Table 14. EEstimation of Multinationals’ exposure

N

m A .
(R, - Rﬁr) - ﬁi (Rpc- R/Z:) - 251 [ndj =y dé,, + Eir
=i

A. With exchange rate variable constructed from equation (3)

€y =6+ O e + de,,

Exchange mate IWR IMF Gl10
Ren 0.0347 -6.619E% 2.007E%
(0.1489) (0.6850) (0.3438)
Ry -0.0249 5.519E%° 8.095E%°
(0.3179) (0.0011) (0.0003)

B. With ex.change rate variable constructed from equation (4)

nl n2 n3
Dee, =6+ Y 0tp R, + D0, T, + Y &, MYX,  +de,
= =

1=l

Ros 5.123E-03 3.863E-03 " 4.262E-03 "
(0.8873) (0.0196) (0.0389)

Rr -0.1136° 0.0101" 0.0135 °
(0.0025) (0.0000) (0.0000)

*  Significance level of estimates between parentheses.
** R, mearas the national market index return is used in the model (eq.8), and R, means that the domestic

market i ndex return is used (eq.11).
*** JWR exc-hange rates are the Industry specific rates.
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Table 15. Estimation of industries’ exposure

A. With exchange rate variable constructed from equation (3)

€t =0+ Oy e. + de,,

Industry Gl10
NAICS
Rm Rd Rm Rd Rm Rd
211 0.0699 0.0909 -1.995% 4.039E%° -5.269E% 5.600E%"
(0.5858) (0.4863) (0.4073) (0.0995) (0.7876) (0.0049)
212 0.0161 -0.0193 -5.674E% " 3.303E% -5.843E% " 3.354E%
(0.2215) (0.1438) (0.0023) (0.8625) (0.0003) (0.8366)
311 -6.217E% * -6.156E® * -1.508E% 1.221E% -2.211E% " 4.944F%
(0.0346) (0.0408) (0.2827) (0.3967) (0.0629) (0.6849)
312 0.0184 0.0190 4.379E% " -1.3296% -3.545E% " -2.024E%
(0.3958) (0.3957) (0.0158) (0.4801) (0.0297) (0.9036)
321 3.282E-03 0.0475 1.269E% 6.856E®" 7.549E% 6.527E% "
(0.9219) (0.1842) (0.5817) (0.0054) (0.6939) (0.0015)
322 -7.733E% -0.0157 ° 4.198E% 4.796E% " -1.449% 4.687E% "
(0.2992) (0.0456) (0.7828) (0.0029) (0.9084) (0.0004)
323 0.0386 0.0441 -3.938E% -2.709E% -4.951E% " -1.261E%
(0.3398) (0.3006) (0.0970) (0.9148) (0.0144) (0.5528)
324 -8.034E% -0.0118 2.184E% 6.917E% 1.720E% 5.836%
(0.4112) (0.2257) (0.7637) (0.3417) (0.7699) (0.3209)
325 -0.0225 -0.0198 3.695E% 4.767E%° -1.595E% 2.965E%
(0.3705) (0.4387) (0.8867) (0.0716) (0.4502) (0.1676)
326 -0.1736 -0.1895 8.131E% 0.0114" 2.145E% 6.332E%
(0.2413) (0.2159) (0.1376) (0.0465) (0.6028) (0.1365)
327 2.329% 8.150E% 1.659E% 5.578% -1.425% 4.047E%
(0.9004) (0.6678) (0.6235) (0.1078) (0.9614) (0.1776)
331 4.636E™ -1.080% 2.598E% 4.258E%° -2.254E% 4.146E%"
(0.8665) (0.9705) (0.8291) (0.0009) (0.8261) (0.0001)
332 -2.029% -6.653E-% 3.625E% 4.355E%° 1.059% 5.888E%"
(0.4372) (0.8207) (0.8573) (0.0567) (0.5746) (0.0056)
333 -4.512E% -5.512E% -8.940E% 3.518E% -2.047E% 2.629%
(0.4966) (0.4162) (0.6964) (0.1361) (0.2920) (0.1843)
334 -1.093E% -7.691E% -2.488E% 6.088E%* -6.292E%* 5.875E%°
(0.9554) (0.7009) (0.9304) (0.0376) (0.7917) (0.0159)
335 1.840E% -4.445E% -4.298E% -6.261E%* 6.009E% 9.822E%
(0.9841) (0.9619) (0.1164) (0.8221) (0.3207) (0.1057)
336 -2.721E% -8.750 E% -1.715E9% 2.363E% -2.740E% 1.381E%
(0.9902) (0.7000) (0.4863) (0.3492) (0.1706) (0.4985)
339 4.213E% 4.501E% -1.906E% 1.505E% 3.841E% 7.673E%
(0.8031) (0.7922) (0.7308) (0.7890) (0.4738) (0.1561)
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Table 15 Cont’d. Estimation of industries’ exposure

B. With exchange rate variable constructed from equation (4)

nl n2 n3
De, =6, + D @y R_ + X0, 7, _+d0a, MYX,_ +de,
=

=1 =t

IWR Gl0 IMF
Rm Rd Rm Rd Rm Rd

211 -0.1457 -0.8056 ° -2.027E% 3.812E% -2.176E% 6.4195%
(0.2654) (0.0000) (0.9337) (0.1246) (0.2728) (0.7505)

212 0.0258 ° 0.0372 ° -5.271E% 2.642E% 4.390E% 2.713E%
(0.0261) (0.0017) (0.7801) (0.1724) (0.7886) (0.1037)

311 1.509E% -7.252E% 3.494E% 1.041E% -5.316E% 7.737E%
(0.5684) (0.7888) (0.9807) (0.4815) (0.9650) (0.5326)

312 -0.0213 -0.0365 ° -3.637E% " -2.186E® -2.585E% -1.405E%
(0.3043) (0.0876) (0.0525) (0.2607) (0.1210) (0.4105)

321 -0.0378 -0.0964 " -2.572E% 1.468E% -1.392E% 1.669E%
(0.2557) (0.0066) (0.2708) (0.5575) (0.4770) (0.4246)

322 -2.069E% 1.830E% 1.027E% 3.337E% 9.443E% 2.846E%"
(0.7646) (0.8020) (0.5078) (0.0422) (0.4624) (0.0359)

323 -7.749E% -0.0103 -4.563E% " -2.067E% -3.860E% *° -2.012E%
(0.9847) (0.8091) (0.0572) (0.4195) (0.0637) (0.3568)

324 -1.827E% -1.260E% 3.456E% 4.547E% 2.793% 3.384E%
(0.7887) (0.8534) (0.6423) (0.5419) (0.6410) (0.5722)

325 8.477E% 7.006 E% 2.458E% 5.426E% 2.268E% 4.353E%°
(0.7286) (0.7782) (0.3489) (0.0426) (0.2945) (0.0477)

326 0.1368 0.0985 7.862E% 0.0146"° 8.606E% " 0.0124"
(0.2964) (0.4669) (0.1363) (0.0080) (0.0386) (0.0038)

327 -2.330E% -4.587% 2.004% 1.700E% 2.068E% 3.433E%
(0.8822) (0.7750) (0.9536) (0.6309) (0.4927) (0.2634)

331 6.892E% -3.184% 4.834E% " 6.706E% " 4.686E% " 6.322E%°
(0.7624) (0.8951) (0.0001) (0.0000) (0.0000) (0.0000)

332 1.054E% 1.908E% 5.768E% © 7.750E% " 5.697E%* 7.619E%"
(0.6447) (0.4576) (0.0062) (0.0011) (0.0029) (0.0004)

333 2.952% 4.064E% 2.574% 5.733E%° 2.532E% 4.627E%"
(0.6356) (0.5231) (0.2761) (0.0183) (0.2025) (0.0222)

334 -2.191E% -0.0143 -3.188E% 1.925E% -1.772E% 1.401E%
(0.8975) (0.4103) (0.2672) (0.5144) (0.4694) (0.5761)

335 -1.584E% -9.269% -3.411E% -1.034E% 0.0103" 0.0118°
(0.8460) (0.9098) (0.2201) (0.7147) (0.0977) (0.0575)

336 0.0248 0.0166 -4.463E% " -2.041E% -3.933%° -2.164E-%
(0.2359) (0.4384) (0.0749) (0.4268) (0.0535) (0.2977)

339 -0.0469 -0.0381 6.162E% 2.615E% 4.726E% 6.313E%
(0.2135) (0.3175) (0.9152) (0.6562) (0.3866) (0.2514)

*

Significance level of estimates between parentheses.

** R, means the national market index return is used in the model (eq.8), and R, means that the domestic market

index return is used (eq.11).

**% IWR exchange rates are the Industry specific rates.



Table 16. Exposure of the domestic sample to the CAD/USD exchange rate

A

mana
(Ru - Rj:x) - ﬂi (Rm.l‘ Rﬁr) - Z&I [nd] =V déu,x + Eip

1
BXR(3) BXR(9)

Rm Rd Rm Rd
1971-1999 0.3399 0.3890 0.3750 -0.4136
(0.3155) (0.2508) (0.2683) (0.2472)
1971-79 -0.0296 -0.0484 -0.0403 -0.1392
(0.7861) (0.6630) (0.7186) (0.2094)
1980-87 -0.1145 0.2063 " -0.2205 " -0.3287 °
(0.1023) (0.0038) (0.0019) (0.0000)
1987-93 0.0525 0.2808 0.2737 -0.3768
(0.8187) (0.2213) (0.2332) (0.1400)
1994-99 0.7849 0.8331 0.8078 -0.3941
(0.3235) (0.2947) (0.3096) (0.6264)

* Significance level of estimates between parentheses.

** R, means the national market index return is used in the model (eq.8), and R, means that the
domestic market index return is used (eq.11).

***  BXR(3) denotes the exchange rate variable news constructed from equation (3)
€1 =6+ 6,e +de,,
*x*% BXR(9) denotes the exchange rate variable news constructed from equation (9)

nt n2 n3 nd
Bey =09+ Y OR(R~R Y_j+ Y Cpy jlm—m"),_;+ Loy =y hoj+ Yoy jx=n)_+
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Table 18. Exposure of the exporting sample to the CAD/USD exchange rate

A

ma
(Ri; - Re,) - ﬂ[(Rm.:‘Rj::)' zajlndj= ye déye + £

=l
BXR(3) BXR(9)

Rm Rd Rm Rd
1971-1999 0.0650 ° -0.1283° 0.1137" -0.7598 ©
(0.0814) (0.0008) (0.0028) (0.0000)
1971-79 -0.0977 0.1188 -0.1141 -0.3208 °
(0.2543) (0.1816) (0.2060) (0.0003)
1980-87 0.1796° 0.1025 0.0840 -0.4984 °
(0.0094) (0.1515) (0.2381) (0.0000)
1987-93 0.1284 0.3886 ° 0.3823° -0.2815°
(0.1171) (0.0000) (0.0000) (0.0025)
1994-99 -0.0022 -0.0407 0.0222 -1.1372°
(0.9713) (0.5125) (0.7187) (0.0000)

* %

*** BXR(3) denotes the exchange rate variable news constructed from equation (3)

A ddkA N

Significance level of estimates between parentheses.
R,, means the national market index return is used in the model (eq.8), and R, means that the

domestic market index return is used (eq.11).

BXR(9) denotes the exchange rate variable news constructed from equation {9)

nl n2
Be =6+ Y GR(R=R )_j+ X Cp jim—m")_j+
=1

€t =G+ 6 e, + de,,

Jj=1 J
nsS né
-
Y arp,jTBi—j + Y, arp jTB 1~ +de,
Jj=1 j:l

62

3
.
@y i(¥y=y )—j+
=1

nd .
X o jT = )+
j=



"sosayiuased usamiaq SAJBWISI JO [9A9] QDUEDIJIUBIS

(0000°0) (Zb95°0) (p1£1°0) (1190°0) (1820°0) (Ss00°0) (2£190)
, 86€°1- 4w ASES'T 0 d52L9 . o d8LET + 10 J06E°9 . [ 10099
oA Sy by f (41 Iy A
I=f 1=/ 1=/ 1=/ 1=/ 1=f
Map+ -1 g1l 8o T + (-1 Lo T 4 [0 um )40 T 4 11 4 =)/ C07T 4 -1 w—w)p 4 11 y-y)¥0T +09=lay
g gu cu ‘ pu * g * wu ' [
(6) uonenba wouy pajonnsuod a|qeLie sjes afueyoxa i g
(or110) (€1020) (£065°0) (199€°0) (0000°0) (6150°0) (06200
£501°0 AL 'E- ST w0 ASHLD . 0 1208°1 o0 dCLTS" 00 AL88°T
koA Sy 1] £ iy y A

Zﬁv +21p 1.0g = 1*1p

(£) uonenbd wouy paronnsuod ajqertea gjes 93uLyIXD YA 'Y

34 Map M 4 dXHANIV % + XAV %+ GOWWOIV 2 + ADNINAV Z + WANNVZ £ TV 10 = Ty 1y

v \ v \4 v \

(17'ba Ppow dapeuIyE) 9j8 dURYIXI ASN/GV) 3y) 03 dwies Sunsodxa ayy yo aunsodxy ¢y dqe,

63



Table 20. Estimation of exposure determinants (eq.14 and 15)

2y

ma
(Ri.- R - ﬂ[(Rm.r' R, - 251-171‘%-: (D1 FS; + G, FP; + 3 CR4 + Py) dé,, + &,

=
BXR(3) BXR(9)
Rm Rd Rm Rd
o 1.292E% 9.704E % -2.875E% -2.700E%
(0.7725) (0.8311) (0.5018) (0.5336)
@ -4.27E%7 -3.161E% 4.37E% 3.882E%
(0.2747) (0.4276) (0.2484) (0.3128)
@3 0.0442 0.0310 0.1589 0.1934
(0.8335) (0.8842) (0.4664) (0.3791)
b4 0.0335 0.0229 -0.1389 -0.9380°
(0.7880) (0.8876) (0.2805) (0.0000)

* Significance level of estimates between parentheses.
** R, means the national market index return is used in the model (eq.8). and R, means that
the
domestic market index return is used (eq.11).
**¥ BXR(3) denotes the exchange rate variable news constructed from equation (3)
e =6+ 8e+ deu.t
*wxxx BXR(9) denotes the exchange rate variable news constructed from equation (9)

nl nl n3 nd
Ae, =6+ Y ap(R—R oj* 2 O jlm~m h—j+ ey i(y—y Yemj+ Xl =T )y +
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Table 22. Estimation of industries’ exposure to the CAD/USD exchange rate

(Ri,r - th) - ﬂi (Rm.r' Rf:) =V déu.r + Eir

N

BXR(3) BXR(9)
Industry
NAICS Rm Rd Rm Rd

211 0.0925 0.1776 0.1596 -1.0324"
(0.4909) (0.1942) (0.2426) (0.0000)

212 0.2314° 0.3021" 0.2863 ° -1.3279 °
(0.0324) (0.0061) (0.0093) (0.0000)

311 0.1354 0.1540° 0.1418 -0.3391°
(0.1160) (0.0805) (0.1067) (0.0002)

312 0.2322° 0.2756° 0.2685 " -0.3085 °
(0.0417) (0.0188) (0.0221) (0.0121)

321 -0.1465 -0.0460 -0.0588 -0.6415°
(0.2778) (0.7496) (0.6829) (0.0000)

322 -0.1019 -0.0381 -0.0495 -0.6068 °
(0.2509) (0.6849) (0.5968) (0.0000)

323 0.1778 0.2409 0.2356 -0.2873 °
(0.2014) (0.1001) (0.1073) (0.0658)

324 -0.1141 -0.1326 -0.1583 -0.8833°
(0.7959) (0.7637) (0.7191) (0.0565)

325 0.0585 0.1285 0.1163 -0.4589 °
(0.6831) (0.3783) (0.4247) (0.0028)

326 -0.1273 -0.0459 -0.0656 -0.5039 *
(0.5992) (0.8545) (0.7916) (0.0438)

327 0.0148 0.0612 0.0540 -0.4554°
(0.9430) (0.7721) (0.7985) (0.0414)

331 0.1272° 0.1795° 0.1671° -0.8312°
(0.0839) (0.0214) (0.0317) (0.0000)

* %

Aok

Significance level of estimates between parentheses.
R,, means the national market index return is used in the model (eq.8), and R, means that the

domestic market index return is used (eq.11).

e =6+ 6, e + de,,
**k*x* BXR(9) denotes the exchange rate variable news constructed from equation (9)

nl n2 n3 nd
Be; =0p+ Y Gp(R~R Yo j+ X O jlm—m' )+ Y@y j(y—=y )mj+ Dy jm-n)_j+

j=1

Jj=t

BXR(3) denotes the exchange rate variable news constructed from equation (3)

J=1

ns n6é
-
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j=1

j=l
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Table 22 Cont’d. Estimation of industries’ exposure to the CAD/USD exchange rate

BXR(3) BXR(9)
Industry

NAICS Rm Rd Rm Rd
332 0.1384 0.2137 0.1946 -1.2359°
(0.2908) (0.1465) (0.1843) (0.0000)
333 0.1363 0.1888 0.1750 -0.6066 °
(0.2941) (0.1547) (0.1860) (0.0000)
334 -0.3830° -0.2866 ° -0.3098 * -0.5337°
(0.0152) (0.0760) (0.0543) (0.0016)
335 0.5121 0.5600 0.5444 -1.9031°
(0.2108) (0.1728) (0.1848) (0.0000)
336 0.1232 0.1801 0.1669 -0.1868
(0.3856) (0.2148) (0.2496) (0.2204)
339 -0.0103 0.0317 0.0248 -1.3123°
(0.9776) (0.9320) (0.9467) (0.0007)

* Significance level of estimates between parentheses.

** R, means the national market index return is used in the model (eq.8), and R, means that the
domestic market index return is used (eq.11).

***  BXR(3) denotes the exchange rate variable news constructed from equation (3)
€l = 60 + 61 e + de,,.,
*Hk% BXR(9) denotes the exchange rate variable news constructed from equation (9)

7=l

nS

D.orp TBi_j+ X ayg, jTB 1 j +dey
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i=1
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