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Introduction

Estimating exchange-rate exposure began with a very ssimple model, such as Jorion (1990), where
afirm’ sreturn was regressed on the market return and exchange rate movement. Results suggested
that there was not much exposure, which was unsatisfying given the casual evidence heard in the
media. As aresult, the literature evolved to more detailed analysis such as Allayannis and Ihrig
(2001) bringing in trade shares and markups and, Bodnar, Dumas and Marston (2001) examining
pass-through effects. These studiesfound more significant exposure, but in the process added alot
of bellsand whistles.

Here | step back to the simple Jorion framework and focus on more detailed exchange rate
issues. Usingasampleof U.S. nonfinancial multinationals (MNES) over the 1995:1-1999:12 period,
| estimate monthly exchange-rate exposure accounting for two items. First, | construct a more
accurate exchange rate basket for each MNE based on the number and location of their subsidiaries.
Second, | alow for months with exchange-rate crises to affect a firm differently than months of
normal exchange rate fluctuations. Results suggest that accounting for both these items increases
the evidence of significant exchange-rate exposure to %4 of the firmsin the sample.

In most existing studies of exposure a broad measure of the exchange rate is used in the
analysis, where bilateral exchange rates aretypically weighted by U.S. trade flows. One can easily
understand how a broad exchange rate may not be relevant for afirm, especially an MNE that has
operationsinonly afew countries. By creating firm-specific exchangesfor each MNE in the sample
and using these exchange rates in the ssmple Jorion model, | find the number of U.S. MNES' with
significant exposure rises from 10 percent in the standard Jorion estimate to 16 percent, thisis a

significant change in the number of firms with significant exposure.



Next | consider the fact that small movements in the exchange rate may not be very
significant to afirm’s balance sheet, but, perhaps, large movements in the exchange rate are costly
toafirm. Oneoften hearsabout companieswhose operationsare affected by an exchange-ratecrisis
quite rapidly after aonset of acrisis.! Thisis suggestive that firms' returns are affected by drastic
changesin the exchange rate because of the large impact on their cashflow. Thisideadiffersfrom
Chow, Lee and Solt (1997) who argue changesin the exchange rate affect short-term and long-term
cashflows, but current exchange-rate changes can be hedged or the cashflow effects are offset by
interest-rate effects. They conclude that cashflow effects are important only in the long term and
find significant measures of long-horizon exposure. However, it isn’t hard to believe that acrisis
differsfrom aperiod of normal exchange rate fluctuationsin many regards. Asaresult, one might
suspect firms' returns are affected by drastic changesin the exchange rate even in the short horizon.

To account for the possibility that acrisisiswhat isimportant in estimating exposure, | add
an early warning system crisis indicator to the model. That is, | allow returns to be affected by
exchange rate movement during crises differently than in months of normal exchange rate
fluctuations. Allowingfor this, | find firmsare either significantly exposed to normal exchangerate
fluctuations or crisis fluctuations, not both, and, the percent of the firms in the sample with
significant exposure rises to 24 percent.

Themedian (mean) monthly exposure of U.S. MNEsbetween 1995 and 1999is-0.25 (-0.37),
which says a one percent appreciation of the U.S. dollar against the currencies where the MNE has

operations causes the monthly returnsto fall by ¥ (&) percentage points. Thisresult is consistent

'For example, this headline is from Reuters on February 26, 2001: “Procter & Gamble
Sees Hit by Turkish Lira’. The major devaluation occurred on February 22, 2001.
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with other studies (e.g., Allayannis and lhrig). Focusing solely on significantly exposed firms, the
median (mean) exposurerisesto-0.63 (-0.68) , saying aone percent appreciation of the dollar causes
returnsto fall by more than %2 percentage points.

These exposure estimates hidethefact that thereisahuge differencein the value of exposure
for firms during normal periods of exchange rate movement and periods of crises. Considering the
significantly exposed firms, exposure averages -0.55 during periods of norma exchange rate
fluctuations, but during a crisis, exposure jJumps to -2.79. Since the average appreciation of the
MNE-specific dollar during a crisis is 1.6 percent, this implies the average decline in afirm's
monthly return is4.4 percent during acrisismonth. Thisisconsistent with Forbes (2001) who finds
returnsfall 15 (10) percentage points through the duration of the Asian (Russian) crisis.

Focusing on MNE characteristics, onefindsthat the more subsidiariesand/or more countries
of operation, the higher a firm’s exposure.? MNEs with only one subsidiary have an average
exposure of -0.03, but MNEs with at least 30 subsidiaries have an average exposure of -0.07.
Similarly, MNEsthat only operatein one country besidesthe United Stateshave an average exposure
of -0.04, while MNEs operating in at least 20 countries have an exposure of nearly -0.12. Thisis
consistent with the view that the moreforeign operationsan MNE hasthelarger isits exchange-rate
exposure, becauseitismorelikely that itsbal ance sheet isaffected by exchangerate movement since
itismore likely to be located in a country with acrisis.

Theremainder of this paper isorganized asfollows. Section 1 describes the models used to

estimate exposure, building off the Jorion (1990) model. Section 2 discusses the data, highlighting

One might think MNESs can operational hedge exchange-rate exposure by operating in
countries with negatively correlated exchange rates. See Allayannis, Ihrig and Weston (2001) for
more discussion on thisissue.



the MNE-specific exchange rate and crisis variables. Exposure estimates are presented in Section
3. Section 4 concludes the paper.
|. Model
Thestarting point for estimating exposureisthe Jorion (1990) model. For each MNE, exchange-rate
exposure is estimated by regressing the MNE's return on the market return and exchange rate
movement. Specificaly,

R=ay+a,R"+B'0e +¢ &)
where R isfirm i’ sreturn, R™ isthe market return and Aeisthe changein the exchangerate. Inthis
regression the exchangerateistypically atrade-weighted exchange rate that is the same series used
for each firm. Exposure is the estimated value of 3 and, generaly, studies find 10 percent of the
firms have significant exposure when considering the 10 percent significance level.

Thefirst adjustment to the Jorion model allowsfor an MNE-specific exchangerate. Itisnot
too hard to believe that MNES may not disburse their operations in the same manor of U.S. trade
flows (which is how most broad U.S. exchange rates base their weighting schemes on). Hence,
instead of using the same exchange rate for each MNE, | use an MNE-specific exchange rate, A€
More discussion of the MNE-specific exchange rate is found in the data section. So the model

becomes:
R =a,+a,R"+B'Aq +¢ 2

Last, to account for the fact that exchange-rate crisis periods may affect a firm’s balance
sheet, and hencereturn, moredramatically than normal exchangerate movements, an additional term

isintroduced in the model that captures the effect of acrisison exposure. The model is:



R = ay+ iR+ (B +B1)bé +e] 3
where ' is an exchange-rate crisis indicator function. When none of an MNE’ s subsidiaries arein

crisis countries, the indicator function is set to zero and the model reduces to (2). The indicator
function used in the analysis takes on a value between zero and one, where the value indicates the
proportion of itssubsidiariesin crisiscountries. More details of theindicator variable arefoundin
the data section below. Now firmi’s exposure at datet is given by B'; +B',*I', . Notice exposure
variesthough time asI' fluctuates between zero and one. If one believesthat the probability that an
MNE faces a crisis increases with the number of subsidiaries and/or countries it operatesin, then
exposure is afunction of the MNE' s foreign operations.

1. Data

The datafor this project is the standard variables in exchange-rate exposure research except that |
adjust the exchange-rate data to capture more detailed data about MNE-specific location
characteristicsin (1) the definition of the exchangerateand (2) inincorporating exchange-ratecrisis
information. The sample contains monthly dataon 226 MNEsthat | use to estimate exposure over
the 5-year interval 1995-1999, so that there are 13560 firm-year observationsin the sample. Table

1A presents summary statistics for the basic regressions.

Returns: Monthly nonfinancial industry returnsareretrieved from the University of Chicago Center
for Research in Security Prices (CRSP) database. Dividends are included in the prices used to
calculate firm returns. The CRSP monthly value-weighted market index is used as the market

portfolio.



Multinational data: For each MNE (ticker symbol) from the CRSP dataset, | use the 1998 National
Registry to find the locations and number of level-1 subsidiaries. The number and locations of
subsidiaries is very disperse, see the histogram in Table 1B. An MNE, on average, has 20.6
subsidiaries, with the minimum number of subsidiaries being one for 27 firms and the maximum
number of subsidiariesis 402 for Hewlett-Packard Company. On average, an MNE islocated in

11.4 countries, with the minimum being one and the maximum being 94.

Exchangerate: As areference exchange rate, | consider the JPMorgan Broad exchange rate index.
This“broad” type of exchangerateis consistent with what isused in most other studies of exposure
(e.g. Jorion, Allayannis and Ihrig, Bodnar, Dumas and Marston).

Alternatively, and what one may think ismore appropriate, | create M NE-specific exchange
rates. For each MNE, | create an exchangeratethat isaweighted average of the U.S. dollar bilateral
exchangeratesfor whereitssubsidiariesarelocated. Theweight givento acountry’ sexchangerate
is associated with the number of subsidiaries located in that country relative to the total number of
subsidiariesof the MNE.? Specifically, for each month, the subsidiary-weighted exchangerate, sub-
ER, is defined as:

b- ER < ZN: #subsidiaries, R
b ER = & Total #subg

% deally one would want sales data of the subsidiaries so that the weights not only account
for each foreign operation but weigh them appropriately. The National Registry does not provide
detailed subsidiary data. Asasensitivity analysis, | also created country-specific exchange rates
where each country the MNE operates in gets equal weight in the exchange rate. The correlation
of the country weighted exchange rate with the sub-ER is 0.97. Estimation results using the
country-weighted exchange rates were similar.



where N is the total number of countriesthat MNE i operatesin, and ER is the bilateral exchange
rate between the U.S. dollar and the currency of country j. If the MNE operatesin only one country

other than the United States, then sub-ER isjust a bilateral exchange rate.

Crisisindicators. Associated with the early warning system literature, various measure of exchange
rate pressure have emerged. | consider three such measures: Frankel and Rose (1996), Kaminsky,
Lizondo, and Reinhart (1998), and Kamin, Schindler and Samuel (2001). Each of the three studies
creates monthly country indicatorsthat take on values of zero or one. A zero meansthat thereisno
exchange-rate pressure in the country for that date. A one indicates that, based on the authors

criteria, there was above normal exchange rate pressure (i.e., acrisis). Edison (2000) provides a
good overview of and more research on the early warning systems and, extends the former two
indicators through the 1990s.

Thethreeindicatorsdiffer inthevariablesthey useto identify periods of greater than normal
exchange-rate pressure. Frankel and Rose (FR) focus on movement in the nominal exchange rate,
Kaminsky et a. (KLR) consider the nominal exchange rate and international reserves and, Kamin
et a. (KSS) use therea exchange rate and international reserves. These three measures differ in
thelir dating of crisesand, hence, the correlation between the seriesis not as high as one might think.
For example, the correlation between FR and KLR is 0.47, while the correlation between FR and

KSSis0.42 (KSS and KLR are more highly correlated at 0.59).



| take these indicators and create a MNE-specific crisisindicator using the same method as

for sub-ER.* Specifically, the subsidiary weighted crisisindicator, sub-I, is defined as:

N #subsidiariesj

sub-1, =)

|
=, Total #subs '

where N is the total number of countries that MNE i operatesin, and | isthe crisisindicator (FR,
KLR or KSS) of country j. Sub-I can take on a value between zero and one. If none (all) of the
countries where the MNE has operations has a crisis, then sub-1 is zero (one).

The analysis below uses sub-1 data derived from the FR indicator; however, KRL and KSS
areused in sensitivity analysisand show theresults are not sensitiveto the choice of crisisindicator.
Focusing on the FR crisis indicator between 1995 and 1999, 12 countries had at least one month
wherethe early warning systemindicated acrisis. For sub-I, thistrandatesinto 89 MNEswith none
of their subsidiariesin countries with a crisis any month and, at the opposite extreme, there are four
MNEs that had 10 of the 60 months with at least one of their subsidiariesin acrisis country. On
average, an MNE had two months where some of its subsidiaries are in crisis countries between
1995:1 and 1999:12.

[11. Exposure Estimates

To begin, | run the standard Jorion regressions, equation (1), on the data using the JP Morgan broad
exchange rate. The results, presented in the first column of Table 2, are consistent with standard
estimates. Themedian value of exposureif -0.23, suggesting aone percent appreciation of the dollar

reduces returns by 0.23 percentage points. | find approximately 10 percent of the sample has

“Alternatively, | created a crisis indicator that was one if any of the countries the MNE
was located in has acrisisand, | created a country weighted crisisaswell. The correlation
between sub-I and these alternatives 0.65 and 0.96, respectively.
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significant exposure at the 10 percent level. Thequartile values of exposure are al so consistent with
other studies.

Next | run the Jorion exchange-rate adjusted regressions, equation (2), where the MNE-
specific exchangeratesare used. Table 2, column 2, showsthereisonly minor changeinthe median
exposure, with it rising from -0.23 t0 -0.20. Asthe quartiles suggest, most values of exposure are
near the median value, withasmall proportion of exposurevaluesat thetailsof thedistribution. The
number of firms with significant exposure rises to 16 percent at the 10 percent level, thisis a
significant change in the number of firms with significant exposure. The median exposure of
significantly exposed firmsis-1.2.

Finaly | estimateexposureallowingfor crisisperiodsto affect afirm’ sreturn differently than
normal exchange rate fluctuations, as in equation (3). Table 3 reports the coefficients of the
regression equation in the left panels and the implied exposure estimate on the right panel. Notice
that the number of firmsdropsfrom 226 (asin thefirst regressions) to 137. Thisreductionin firms
reflects the fact that 89 MNEs did not have any one of their subsidiaries|ocated in a crisis country
in the 1995-1999 period.

Column 1 reports [3,, the standard exposure estimate in a Jorion regression. The median
value, -0.23, is approximately the same as that of the Jorion exchange-rate adjusted regression.
Approximately 15 percent of the sample’ sreturns are significantly affected by normal fluctuations
of theexchangerate. Turningto column 2, thecrisisterm, [3, , isreported. About 13 percent of the
sampl€’ sreturns are significantly affected by exchange rate crises. The median value of 3, is-7.09,
where the negative coefficient suggests that an appreciation of the dollar causesthe firm’ sreturn to

fall by more during a crisis than normal periods of exchange rate movement. To calculate the



additional effect of the exchange-rate crisison firmi’sreturn, one hasto multiply B, by I'. If all the
MNE ' ssubsidiariesarein crisis countries, then I'=1 and exposure is quite negative (-0.23-7.09* 1=
-7.32). On the other hand, if an MNE has one subsidiary located in each of 11 different countries
(11 isthe average number of countries an MNE operatesin), and only one of these countries has a
crisis, then 1'=1/11 and exposure is much less (-0.23-7.09* 1/11=-0.87).

Column 3 reportsthe exposure distribution acrossthe 137 firms. Exposurefor firmi at date

tiscaculated as B, + Bl . Exposure is significant if either B, and/or B, is significant. The

analysis showsthat firms are either significantly exposed to exchange rate movement through 3, or
B,, only one firm is effected through both terms. Hence, 27 percent of the sample (37/137) is
significantly exposed to exchange rate movements. One would expect that this model more
accurately estimates exposure than the Jorion type model ssince the latter haveto capture the effects
of both the extreme and modest fluctuations in the exchange rate on returns in one coefficient
estimate. To give some perspectiveonthis, if onetakesthe 137 MNE sample and rerunsthe Jorion
exchange-rate adjusted model, less than 7 percent of the sample (9/137 firms) are significantly
exposed, in comparison with the 27 percent when the crisis period effect is separated.

For the MNEsthat experienced acrisisbetween 1995 and 1999, the median (mean) exposure
was-0.25 (-0.37). For the significantly exposed firms, the median (mean) exposure was more than
twiceaslarge, at -0.63 (-0.68). Thissuggestsan appreciation of the dollar decreased afirm’ sreturn,
on average, 0.67 percentage points.

Given that the MNEs experienced alimited number of crises, the average exposurevalueis

not suggestive of the value of exposure during acrisis. On average MNEs experienced two months
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of crisesover the 60 monthsbetween 1995:1 and 1999:12, although four firms(DE, HWP, INJ, UN)
had ten months with subsidiariesin crisis countries. The significantly exposed firms had exposure
that averaged -0.55 during periods of normal exchange rate fluctuations, but during a crises,
exposure averaged -2.79. Sincethe average appreciation of the MNE-specific dollar during acrisis
was 1.6 percent, the average decline in a firm’s monthly return was 4.4 percent solely from the
impact of movement in the dollar. Hence results in Table 3 suggest crisis periods are just as
important as non-crisis periodsin terms of number of significant firms but even more important in
terms of the magnitude of the effect on returns.

Figures 1 and 2 present two examples of MNES' returns and crisis indicators (these firms
have significant exposure). Figure 1 plots Becton, Dickinson and Company (BDX), while Figure
2 plots Honeywell Internationa’s (HON). Each figure has three series: the firm's monthly return,
the market return and the crisis indicator series, where the value of the indicator represents the
percent of the firm’s subsidiariesin crisis countries. Both firms are affected by crisesin multiple
months and, both had subsidiaries in a crisis country in January of 1999. For BDX, 6.25 of its
subsidiarieswherelocated in crisiscountriesin January 1999. Inthismonth BDX’ sdollar exchange
rate appreciated nearly 2 percent and their stock returnfell 16.25 percent (BD X’ sestimated exposure
iS-8.4 in January 1999), while the market return rose 3.8 percent.

For HON, 2.2 percent of its subsidiaries where located in countries with acrisisin January
of 1999. In this month HON’s dollar exchange rate appreciated over 1.5 percent and their stock
return fell nearly 12 percent (HON’ s estimated exposureis-3.7 in January 1999), while the market
return rose 3.8 percent. Looking across periods with crises, one sees that HON’ s return rose less

than the market return, fell more than the market return or fell when the market return rose. Each
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of these three outcomes is consistent with the story that an appreciation of the dollar causes
subsidiaries’ profits, intermsof foreign currency, tolosevalueintermsof U.S. dollars (thisassumes
HON cannot adjust their pricesto counter the effect of the crisis, which seemsreasonablein periods
of exchange rate crises).

To get the entire picture of what exposure looks like, one should combine the exposure
estimates of the MNESs who experienced a crisis with the 89 other MNES that did not experience a
crisis in the 1995-1999 period. Doing this (results not shown), 25 percent of the sample is
significantly exposed to exchange rate movement, with amedian exposure of -0.46. For those who
are significantly exposed, the median exposure is-0.42 and the mean is -0.54. So by adjusting the
model to account for some basic exchange rate issues, one finds much more significant exposure
than the Jorion model finds. Thisis of interest since the model excludes issues of trade shares,
markups, or pass-though, all of which have been used in previous studies to argue there is more
exposure than found by the Jorion model, but measures of which are hard to obtain and, perhaps,
poorly estimated.® In addition, the average value of exposure estimate with these exchange rate
considerations is larger than previous estimates suggest. This is because the current framework
separates the effect of exchange rate movements on returns during crisis periods and periods of

normal exchange-rate fluctuations and, therefore, estimate exposure more precisely.

®It is common in the exposure literature (e.g., see Goldberg and Campa (1999) on the
topic of investment exposure or Allayannis and Ihrig (2001) on return exposure) to need markup
datafor domestic sales and foreign sales of the same good. Unfortunately, researchers cannot
observe distinct markups for sales in domestic and foreign markets and therefore assume
domestic and foreign markups of the final good are equal. With respect to trade shares, import
databy SIC isthe imports of that SIC’s good, not imports of various goods by that SIC so
Allayannis and Ihrig had to construct this series from 1/O tables.
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Focusing on the MNE characteristics of the data sample, Table 4 summarizes exposure for
MNEs with the most and least number of subsidiaries and most and least number of countries of
operations. Looking at number of subsidiaries, one sees the average exposure of MNEswith only
one subsidiary is-0.03, while the average exposure of MNEswith 30 or more subsidiariesis-0.07.
MNEs operating in only one country have an average exposure of -0.04, while exposureis-0.12 for
MNESs operating in at least 20 countries. So, one can say MNEs with more foreign operations (in
terms on number of subsidiaries and/or countries) are more exposed to exchange rate fluctuations.
These results suggest exposure is afunction of foreign operations.

Last | test the sensitivity of my analysis to a different sample period and different crises
indicators.® Each sensitivity analysisisreported in Table 5 and each suggeststhe results are robust.
Column 1 reports estimation coefficients of the Jorion exchange-rate adjusted regression for the
1990-1994 sample period, with the caveat that the MNE subsidiary location information isfor 1998
and may be dightly out of date. Estimation suggests 19 percent of the sample has significance
exposure, with the median exposure of -0.04. Thisis adlightly larger number of firms that have
significant exposure than found in Table 1, column 2, and again illustrates that having a more
appropriate exchange rate suggests more exposure than previously estimated. Columns 2 and 3
report the estimation results when the KRL and KSS crisisindicators are used in the analysis. In
both casesthe median exposureisin linewith the FR analysis and, the significantly exposed MNES
represents over 20 percent of the sample, similar to the results using the FR crisisindicator. Hence

both tests suggest the implied conclusions are robust.

®| aso tested my results using a country weighted MNE exchange rate. The results were
similar to what is reported; however, since the subsidiary weighting seems superior to the
country weighting these results are not reported.
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V. Conclusion

This paper took the basic Jorion (1990) model for estimating exposure and adapted it to incorporate
two specific exchange-rateissues. First | introduced MNE-specific exchange ratesin the analysis.
Second, | adjusted the model to allow exposure to differ between periods of normal exchange rate
fluctuations and during crises. Thesetwo simple modifications suggest that exposure is much more
prevaent than the Jorion (1990) estimates suggest.

Estimation results suggests ¥aof all U.S. nonfinancial MNEs have significant exchangerate
exposure between 1995 and 1999. On average, significant exposure is estimated to be 0.68,
indicating that thesefirmsfind their monthly returnsfall, on average, by 0.68 percentage pointswhen
the dollar appreciates one percent. This encompasses periods where there are normal fluctuations
in the exchange rate and the average exposure is 0.55, as well as crisis periods where the average
exposure is 2.8. Given that the average appreciation of the MNE-specific dollar during a crisis
between 1995-99 was 1.6 percent, the average decline in afirm’s monthly return was 4.4 percent,
solely from the impact of movement in the dollar. These results are robust to the time period and
early warning system indicator used in the analysis. | conclude that crisis periods are just as
important as non-crisis periods in terms of having a significant impact on firms' returns, but even
more important in terms of the magnitude of the effect on returns.

Finally, the results illustrate that MNES operating in more than 20 countries (having more
than 30 subsidiaries) have twice the exposure of MNEs who operate in one country (having one
subsidiary). So one can say MNEswith moreforeign operations are more exposed to exchangerate

fluctuations and, perhaps, exposure is a function of foreign operations.
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Table 1A - Basic Summary Statistics

N Mean Std Dev Minimum Maximum

R 13560 0.0158 0.0952 -0.528 0.640
R™ 13560 0.021 0.041 -0.127 0.081
JPMorgan 13560 0.003 0.012 -0.034 0.036
Broad ER
Asub- ER 13560 0.005 0.022 -0.079 1.016
sub-I 13560 0.002 0.024 0.0 10

Table 1B - Histograms of MNEs characteristics
# subsidiaries Frequency # countries Frequency

0-1 27 0-1 35

2-5 70 2-5 86

6-10 36 6-10 36

11-15 28 11-15 39

16-20 23 16-20 20

21-25 16 21-25 24

26-50 43 26-50 23

51-75 9 51-75 2

76-100 9 76-100 1

>100 5 >100 0
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Table 2- Jorion Regressions, 1995:1-1999:12

Jorion regression

Jorian Exchange-rate Adjusted

Equation (1) Equation (2)
B
Minimum -4.11 -5.82
First Quartile -0.86 -0.76
Median -0.23 -0.20
Third Quartile 0.37 0.26
Max 1.96 348
# Significant at 10% | 23 36
. Median -1.80 -1.16
Exposure
. Mean -1.33 -0.61
Exposure
# MNEs 226 226
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Table 3 - Exchange Rate Exposure with Crisis Indicators, Equation (3)

Coefficients Exposure
B.+B,M
«y ¢ 1) (2)
B, B, All Significantly Exposed
MNEs
Minimum -3.59 -3965.57 | -306.39 -34.04
First Quartile -0.69 -47.65 -0.8 -1.57
Median -0.23 -7.09 -0.25 -0.63
Third Quartile 0.18 17.11 0.19 0.04
Max 212 6989.3 198.37 10.99
# Significant at 10% | 20 18 37 37
. Median n/a n/a -0.63 -0.63
Exposure
. Mean n/a n/a -0.68 -0.68
Exposure
# MNEs 137 137 137 137

Table 4 - Exposure of Large and Small MNEs

N Average Exposure | # Significant at 10%
MNEs with only 1 subsidiary 22 -0.033 5
MNEs with >30 49 -0.072 12
MNEsin only 1 country 29 -0.039 8
MNEsin >20 countries 47 -0.116 12
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Table 5 - Exposure Sensitivity

Jorion Exchange-rate Model with CrisisIndicators
Adjusted M odel equation (3)
Sample Period 1995:1-1999:12
1990:1-1994:12 2 3
(1)
KLR KSS

Exposure
Minimum -1.89 -15.63 -5.81
First Quartile -0.33 -0.80 -1.13
Median -0.04 -0.25 -0.21
Third Quartile 0.45 0.30 0.38
Max 2.7 10.13 841
# Significant at 10% | 43 30 29
#MNEs 226 137 137
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Figure 1 - Becton, Dickinson and Company (BDX): BDX’ s return and periods of crises.
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The severity of the crisis (in terms of percent of its subsidiariesin crisis countries) isindicated by
the value of theindicator. For example, in January 1999, 6.25 percent of BDX’ s subsidiaries were
incountrieswithacrisis. InthismonthBDX’ sdollar exchangerate appreciated nearly 2 percent and
their stock return fell 16.25 percent (BDX' s estimated exposureis-8.4 in January 1999), while the
market return rose 3.8 percent.

Figure 2 - Honeywell International Inc. (HON): HON’ s return and periods of crises.
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The severity of the crisis (in terms of percent of its subsidiariesin crisis countries) is indicated by
the value of the indicator. For example, in January 1999, 2.2 percent of HON's subsidiaries were
in countries with acrisis. In this month HON' s dollar exchange rate appreciated over 1.5 percent
and their stock return fell nearly 12 percent (HON’ s estimated exposure is -3.7 in January 1999),
while the market return rose 3.8 percent.
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