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Volatility Spillovers between exchange
rates and equity markets: evidence from
Spain, Portugal and Italy
Lucia Morales and Mary O’Donnell
Abstract — This paper investigates the nature of volatility spillovers between stock returns and exchange rate changes for
Italy, Spain and Portugal for the 1996-1998 period prior to the introduction of the Euro as well as the 1999-2001 and 19922006 periods since the Euro has been introduced. We use an EGARCH model which takes into account whether bad news
has the same impact on volatility as good news. We also investigate whether volatility spillovers between exchange rates
and equity markets is stronger for some currencies than others. We find that there were no significant volatility spillovers
from stock returns to exchange rates prior to the introduction of the Euro in all countries. However, since the introduction of
the Euro, there were significant volatility spillovers from stock returns to exchange rates in all countries for all currencies,
with the exception of Portugal in the more recent 2002-2006 period. The introduction of the Euro appears to have had little
impact on the nature of volatility spillovers from exchange rates to stock returns which were generally insignificant prior to
the introduction of the Euro as well as for the 1999-2006 period.
Index Terms — Volatility spillover; stock markets, exchange rates, EGARCH modelling.

——————————  ——————————
1 INTRODUCTION
nternational financial markets have
experienced an increase in the degree of
integration. The abolition of capital and
exchange controls has produced an increase in
the volume of cross-border transactions in
securities and currencies, [1]. Economic theory
suggests that these fund flows may create
interdependence between stock and exchange
rate returns. The extent of linkages across stock
and currency markets is an issue of great
interest for investors. It is well know that stock
traders incorporate into their decisions as much
information as they can gather form the financial
markets, as an increasing integration in Europe
has led researchers to question whether
financial markets have responded by also
becoming more integrated. The introduction of
the Euro in January 1999 represents the most
dramatic step to date in European Economic
integration [2]. The Euro removes the potentially
important uncertainty connected with exchange
rate fluctuations, and hence should reduce
uncertainties concerned with stock market
investments across country borders within the
Euro zone.
Our study intends to explore the presence of
volatility spillovers among three European
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markets named: Italy, Portugal and Spain. The
international flow of funds reveal that European
stock markets are now the most important
destinations of international equity capital,
dominating the leadership that US and Japanese
markets experienced in previous periods [3]
have demonstrated.
We analyze the effect of a number of
exchange rates on stock return volatility in three
European markets in order to identify volatility in
which currencies are generating the biggest
impact on the volatility of stock returns. As the
Euro amalgamated the currencies of 12
European countries, we want to analyse whether
the impact of currency volatility on the volatility
of stock returns has changed since the
introduction of the Euro as well as which
currencies generate the biggest impact on the
volatility of equity markets in each country.
Our motivation for including a number of
currencies is that despite the apparent symmetry
in bilateral exchange rates, currencies are not
symmetric, and some have grater economic
importance than others [4]. This base currency
effect is similar to the volatility feedback effect in
equity markets. It is likely to be stronger in some
currencies than in others. For example, the
higher expected USD/EUR volatility may lead
Europeans to sell USD denominated assets and
Americans to sell EUR denominated assets. To
the extent that the Euro area and the US are of
similar
sizes
and
level
of
economic
development, the base currency effect should be
weaker for the USD/EUR rate than it is for other
currencies. The introduction of the Euro has
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eliminated all currency fluctuations within the
Euro-zone, therefore, the cost of hedging
against currency risk has disappeared.
Exchange rate volatility effects are important
in terms of the European Central Bank (ECB)
monetary policy, political and economic
integration,
international
trade
relations,
investments, and so on. Before the introduction
of the Euro, if a country experienced a shock to
economic growth than more of the other EMU
members experienced, traditionally the National
Central Bank would adjust its monetary policy to
cater for the new economic circumstances.
Under the EMU’s single monetary policy, no
such adjustment would take place, because it
could not be justified as beneficial to the
economic situation of the rest of the EMU
countries [5]. To date research has not examined
the presence of volatility spillovers between the
Euro exchange rates against US dollar,
Japanese Yen, Swiss Franc and British pound
and European financial markets. In this paper
we employ EGARCH modelling in order to
analyse this issue for Italy, Portugal and Spain.
The layout of this paper is as follows: Section 2
provides a brief literature review and sets out the
available empirical evidence to date on this
issue.
Section 3 describes the data and
methodology; section 4 presents the empirical
results and section 5 draws some conclusions
from our analysis.

2

Literature Review

Several theoretical models have analysed the
link between stock markets and currency
markets.
The asset market approach to
exchange rate determination [6]; [7], posits that
causality will run from stock prices to exchange
rate changes as expectations of financial asset
price movements affect the dynamics of
exchange rates. Estimable equations for the
exchange rate where the stock price is included
as an explanatory variable have been derived
previously [8]. The goods market approach
suggests causality runs in the opposite direction,
from exchange rates to stock prices [9], [10],
[11]. In these models, movements in exchange
rates affect the international competitiveness of
firms which affects real income and output and
eventually stock prices.
Much of the available empirical evidence on
the linkages between stock markets and
exchange rates has concentrated on the first
moments. It has been noted that there is a
dearth of empirical evidence that concentrates
on the linkages between the second moments of
the distribution of the variables [12]. A number
of studies however have examined the extent to
which volatility from one stock market spills over

into other stock markets or between different
assets . Kanas [13] was one of the first studies
which analysed volatility spillovers from stock
returns to exchange rate changes in the USA,
the UK, Japan, Germany, France and Canada.
He found evidence of spillovers from stock
returns to exchange rate changes for all
countries except Germany, suggesting that the
asset approach to exchange rate determination
is valid when formulated in terms of the second
moments of the exchange rate distribution for
the countries included in his analysis. Volatility
spillovers from exchange rate changes to stock
returns were insignificant for all countries. Yang
and Doong [12] explored the nature of the mean
and volatility transmission mechanism between
stock and foreign exchange markets for the G-7
countries. The results point to significant
volatility spillovers and an asymmetric effect
from the stock market to the foreign exchange
market for France, Italy, Japan and the US,
suggesting integration between stock and
foreign exchange markets in these countries.
Wang and Yang [4] find evidence of asymmetric
volatility in daily realized volatilities of AUD, GBP
and JPY against USD, as well as daily GARCHestimated volatilities in trade weighted indices.
They found no asymmetric volatility in EUR
against USD and its trade weighted indices and
also document a strong impact from long-run
price trends to daily realized volatility. Savva,
Osborn and Gill [2] investigate the transmission
of price and volatility spillovers across the New
York, London, Frankfurt and Paris stock markets
under the framework of the multivariate
EGARCH model, the found evidence that
domestic stock returns and volatilities are
influenced by the behaviour of foreign markets,
with both volatilities and conditional correlations
responding asymmetrically to news/innovations
in other markets. Their findings also indicate that
the correlations of returns have increased for all
markets since the launch of the Euro. Wu [14],
examined volatility spillovers between stock
prices and exchange rates for Japan, South
Korea, Indonesia, Philippines, Singapore,
Thailand and Taiwan for the period 1997-2000,
splitting the sample into crises and recovery
periods. He found a bi-directional relationship
between the volatility of stock returns and
exchange rate changes during the recovery
period in all countries except South Korea, as
well
as
significant
contemporaneous
relationships between the two markets for most
of the countries. Furthermore, he found volatility
spillovers increased in the period after the Asian
crises. Dark, Raghavan and Kamepalli [1]
examined volatility spillover effects between the
US dollar/Australian dollar (USD/AUD), and the
Australian All Ordinaries index (AOI). The
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empirical
findings
provide
evidence
of
unidirectional volatility spillover effects from the
USD/AUD to the AOI.

3

Data and Methodology

The data set consists of daily closing values for
the Portuguese stock exchange, PSI 20, the
Spanish stock exchange, IBEX 35 and the Milan
stock exchange, MIB 30 stock market indices,
and the Euro exchange rate against US dollar,
Swiss Franc (CHF), Japanese Yen and British
Pound. Our sample covers the period 1 January
1999 to 31 December 2006 giving a total of 2010
observations.
All data are taken from
DataStream. Given that we are interested in
examining the extent to which volatility spillovers
have been affected by the introduction of the
Euro, we split our sample into three sub periods
as follows; the pre-Euro period, covering 1/1/9631/12/98, the period immediately following the
introduction of the Euro, 1/1/99-31/12/01 and the
more recent period covering 1/1/02- 31/12/06.
Following Kanas [13] we use continuously
compounded stock returns and exchange rate
changes calculated as the first differences of the
natural log.
That is, S= Stock Prices,
S t = ln (Pt s ) − ln (Pt s− 1 ), and E= Exchange
Rates, E t = ln (Pt e ) − ln (Pt e− 1 ). .
As an initial step we perform a stationary
test on each of the relevant variables that are
included in our analysis to ensure that the
results from the analysis are not spurious. We
apply the Dickey Fuller (DF) test, or Augmented
Dickey-Fuller test (ADF) procedure if serial
correlation is present.
We also apply the
Lagrange Multiplier (LMF) test, to ensure that a
sufficient number of lags have been added in the
ADF test to ensure that there is no serial
correlation present and the results of the ADF
test are valid. The LMF test is applied given that
it is valid in the presence of lagged dependent
variables as well as having the advantage of
testing for first and higher orders of serial
correlation. If we found that our variables are an
I(0) process, meaning that they are stationary in
levels, we will proceed to perform our EGARCH
(p,q) analysis, otherwise if we found that our
variables are not an I(0) process, what it means
that they are stationary in levels then we will
need to proceed and perform unit root test in our
variables, applying to them first differences, if we
found that our variables are an I(d) process, it
will means that they have to be integrated at the
same order then we will be able to proceed with
the cointegration test on our variables as is
stated in the cointegration test methodology [15],
[16] and [17]. Using the Johansen cointegration

test to investigate the long-run relationship
between Stock Prices and Exchange Rates, as
Enders [15] notes given that the results of the
test can be quite sensitive to the lag length, the
most common procedure is to estimate a Vector
Autoregression
(VAR)
model
on
the
undifferenced data in order to determine the lag
length for the Johansen test. We estimate the
lag selection tests up 20 lags. In terms of
choosing between the various lag length
selection criteria we follow Johansen, Mosconi
and Nielsen [18] who suggest that when different
information criteria suggest different lag lengths,
it is common practice to prefer Hannan-Quinn
(HQ) criteria.
Again, we ensure that the lag
length selected for the VAR model is free from
serial after performing by applying the LMF test
to test for serial correlation up to the number of
lags in the VAR model. There are five possible
models to choose from for the Johansen test as
follows.
H2 (r) : Π yt-1 + B xt = α B’ yt-1

(1)

H*1 (r) :Π yt-1 + B xt = α (B’yt-1 + p0)

(2)

H1 (r) : Π yt-1 + B xt = α (B’y t-1 + p0) + α ⊥ γ0

(3)

H* (r):Π yt-1 +B xt =α(B’yt-1 + p0 + p1 t) + α⊥ γ0 (4)
H (r):Π yt-1 +Bxt =α(B’yt-1+p0+p1t)+α⊥(γ0 +γ1 t) (5)

Equation 1 has no deterministic trends in the
level data and no intercepts in the cointegrating
equations. Equation 2 has no deterministic
trends in the level data and the cointegrating
equations have intercepts. Equation 3 has linear
trends in the level data but the cointegrating
equations only have intercepts. Equation 4 has
linear trends in both the level data and the
cointegrating equations, and equation 5 has
quadratic trends in the level data and linear
trends in the cointegrating equations. Harris and
Sollis [17] note that model 1 i.e. with no
deterministic components in the data or
cointegration relations, is unlikely to occur in
practice, as generally an intercept is needed to
take account of the units of measurement of the
variables; they also note that model 5 with
quadratic trends, is economically hard to justify,
as if the variables are entered in logs, as they
are in our model, as this would imply an every
increasing or decreasing rate of change. This
leaves a choice between models 2-4. Johansen,
Mosconi and Nielsen [18] suggests choosing the
appropriate model according to the Pantula
principle; all three models are estimated; the
Pantula principle involves moving through each
model for the null hypothesis of r=0, then r=1
etc., and picking the model where the null
hypothesis is rejected for the first time. Chang
and Caudill [18] note that the λ trace test statistic
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is more robustness to both skewness and
excess kurtosis than the λ max test statistic; for
comparative purposes, we show both the results
of the λ trace and the λ max test statistics.
We then proceed with our volatility analysis
and apply a bivariate extension of the EGARCH
(p,q) model in order to examine whether the
volatility of stock returns affects and is affected
by the volatility of exchange rate changes within
each economy. The EGARCH specification [20]
is used in order to test whether the volatility
spillover effects are asymmetric. For example,
an asymmetric spillover from stock returns to
exchange rate changes would suggest that the
effect of “bad” stock market news on the
exchange rate change is greater than the effect
of “good” news. The model is specified as
follows:
r

r

St = as,0 + ∑as,i St −i + ∑ae,i Et −i + β s λs,t −1 + eS ,t

(6)

Et = aE,0 + ∑aE,i Et−i + ∑aS,i St−i + βEλE,t−1 + eE,t

(7)

i =1
r

i =1
r

i=1

where

i=1

eS,t / Ωt−1 ≈ N(0,σS2,t )
eE,t / Ωt−1 ≈ N(0,σ E2,t )

The conditional variances of stock returns
and exchange rates changes are specified as
follows:

(8)

4

Empirical Results

We begin by providing descriptive statistics
for stock returns and exchange rates in order to
summarise the statistical characteristics of our
sample which are set out in Tables 1 for the
stock returns and Table 2 for the exchange
rates.
For the 1996-1998 period, prior to the
introduction of the Euro, we found that the
sample means are positive for the stock returns
in Portugal, Spain and Italy (PSI 20, IBEX 35
and MIB 30 respectively). For the 1999-2001
period the means are negative for all the
countries, while during 2002-2006 the means
are positive for all the countries. The standard
deviations of stock returns for 1996-1998 are
1.28% for PSI 20, 1.46% for IBEX 35 and 1.66%
for MIB 30. The standard deviations of the stock
returns range from 1.5% to 1.2% for the 19992001 period and 1.2% to 0.076% in the 20022006, indicating that the volatility of stock returns
in general were lower after the single currency
was introduced in these financial markets, in
particular for the 2002-2006 period, while the
standard deviations (SD) were higher for the rest
of the sample periods. Both the skewness and
kurtosis coefficients indicate that stock returns
are leptokurtic relative to the normal distribution,
which Caporale, Pittis and Spagnolo [22] note is
a common finding for stock returns. The JarqueBera test also rejects the hypothesis that stock
returns are normally distributed in all countries
for all periods.
TABLE 1
Descriptive Statistics Stock Returns

(9)

The lag truncation length p in the EGARCH
model is determined using the Likelihood Ratio
(LR) test on alternative specifications. Hamilton
[21] defines~ the LR test as follows:
2 L(θˆ) − L(θ ) ≈ χ 2 (m) where L(θˆ) denotes
the value of the log likelihood ~function at the
unrestricted estimate and L (θ ) denotes the
value of the log likelihood function of the
restricted estimate. Bollerslev-Woolridge robust
t-statistics are derived to take into account
possible non-normality of the residuals. All
results are generated using the EVIEWS
statistical program.

[

]

The descriptive statistics for the exchange
rate returns in Table 2 show that the sample
means are negative for the sample period 19961998 in the case of Portugal when we analyze
the Escudo against the Swiss Franc and Dutch
Mark, while the means are positive in the case of
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the Escudo against the Japanese Yen, British
Pound and US Dollar. In the case of Spain the
means are positive just in the case of the Peseta
against Swiss Frank, for the rest of the cases,
Pta/¥, Pta/DM, Pta/£ and Pta/$ the means are
positive. With regard to Italy we found that the
means are negative in the case of Lira/CHF,
Lira/¥ and Lira/DM, while the means are positive
for the Lira/£ and Lira/$. The sample means are
positive for the Euro against Swiss Franc,
Japanese Yen, British Pound and US Dollar for
the 2002-2006 period, and for 1999 to 2001 the
means are negative for all the cases. The
standard deviation for the 1996-1998 sample
period range between 0.17% (Escudo/DM) to
0.7% (Escudo/¥) for Portugal, for Spain between
0.16% (Pta/DM) to 0.77% (Pta/¥) and for Italy
between 0.27% (Lira/DM) to 0.78% (Lira/¥). The
volatility of exchange rate returns ranged from
0.07% in the case of the Euro against Japanese
Yen to 0.02% in the case of Euro against Swiss
Franc for the entire period; volatility was higher
during the 1999 to 2001 period, in the immediate
aftermath of the introduction of the Euro. Again
the skewness and kurtosis statistics indicate that
the distribution of exchange rate returns are nonnormal and the Jarque-Bera test also rejects the
hypothesis of normally distributed returns for all
periods for all countries.

The results from the Augmented Dickey Fuller
tests are given in Table 3. The values of the test
statistics indicate that we can reject the null
hypothesis of the existence of unit root in levels
for all variables in all periods indicating that all
series are I(0).
Given that all variables are
integrated of the same order, and also given that
they are an I(0) process is no need to process
we the Cointegration tests, we will proceed
directly to perform our volatility analysis using
EGARCH (p,q) modelling.
TABLE 3
AUGMENTED DICKEY FULLER
TEST RESULTS

TABLE 2
Descriptive Statistics Exchange Rates

TABLE 4
Likelihood Ratio Test Results 1996-1998
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The results in Table 4 indicate that for 19961998 the EGARCH (2,1) was selected in the
case of the stock returns equation for the
Portugal, while the EGARCH (1,1) was selected
for Spain and Italy. With regard to the exchange
rate equation we select the EGARCH (2,1) in the
case of Escudo/¥, Escudo/$, while the EGARCH
(1,1) was selected for Escudo/CHF, Escudo/¥
and Escudo/£. For Spain, the EGARCH (2,1)
model was selected for Pta/¥, Pta/DM and Pta/$,
the EGARCH (1,1) was selected for Pta/CHF
and Pta/£. Finally and in relation to Italy we
select the EGARCH (1,1) in all the cases. The
results in Table 5 indicate that for the 1999-2001
period for stock prices the EGARCH(1,1) was
selected for the three countries. In the case of
exchange rate changes, the EGARCH (2,1)
model is selected for Spain (Euro against
Pound) for the 1999-2001 period, for the rest of
exchange rates the model selected was the
EGARCH (1,1), finally the EGARCH (2,1) model
was selected for the period 2002-2006 in the
case Euro against US Dollar, in the case of
Portugal, Spain and Italy.
TABLE 5
Likelihood Ratio Test Results 1999-2006

with the p-values for each coefficient. We have
grouped the results for each term of interest
together for the three countries. Firstly, the
results indicate that for volatility persistence,
there is significant persistence in the volatility of
stock returns for all three countries in all periods.
The p-values indicate that this is significant at
1% level with the exception of some of the
coefficients for Portugal which were significant at
5% level for the 2002-2006 period.
The
significant persistence of volatility of exchange
rates was somewhat less widespread. This was
significant at least at 5% level in the pre-Euro
period for all countries for all cross exchange
rates, with the exception of Spain and Portugal
for their currencies against the $ and for
Portugal and Italy against the CHF. In the post
Euro period it was significant at least 10% level
for all countries for all Euro cross rates except
that against the dollar; the result was the same
for the 2002-2006 period except the significance
level was at least 5% level. The somewhat
weaker significance levels in the post Euro
period across all countries indicates that the
persistence of exchange rates has ameliorated
somewhat since the introduction of the Euro and
the lack of significance for the Euro against the $
indicates that there has been some benefit from
the introduction of the Euro in terms of less
persistence in the volatility of the Euro against
the $.
TABLE 6
EGARCH Results Volatility Persistence

The estimated parameters from the EGARCH
estimation are set out in Tables 6-8, together
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In terms of the coefficients for the volatility
spillover effects we observe some differences
across all three time periods for all countries for
all exchange rates. All coefficients for spillovers
from stock returns to exchange rates and from
exchange rates to stock returns are insignificant
at 1% level for all the countries for the 19961998 time period although there are significant
spillovers from exchange rates to stock returns
at 10% level across all three countries for the
CHF. For the 1999-2001 period there were
significant spillovers from stock returns to
exchange rates across all countries and
currencies at least at 5% level. Results for the
2002-2006 period were similar in that volatility
spillovers from stock returns to exchange rates
were again significant for Spain and Italy across
all currencies at 1% level, but insignificant for
Portugal.
The significant coefficients for
spillovers from stock returns to exchange rates
in the post-Euro period, in contrast to the preEuro period indicates that the volatility of stock
returns has been a determinant of the volatility of
the exchange rate in the aftermath of the
introduction of the Euro as well as being
indicative of integration between stock markets
and exchange rate markets which appears to
have been absent in these countries prior to the
Euro. Furthermore, the significance of volatility
spillovers from stock markets to exchange rates
indicates that volatility information contained in
stock prices impacted on the behaviour of
exchange rates in these markets.
With regard to volatility spillovers from
exchange rates to stock returns in the post-Euro
period all coefficients are insignificant for all
countries across all cross exchange rates with
the exception of spillovers from the CHF and the
Yen in the 1999-2002 period which were
significant at least at 5% level. The lack of
significant spillovers generally from exchange
rates to stock return in the post Euro period in all
markets at 1% level indicates that both in the
period following the introduction of the Euro as
well as in more recent years, there is potential
for diversification between stock markets and
different currencies in these countries.

Furthermore the lack of significant spillovers
from exchange rate changes to stock returns
generally found here is consistent with results
from Jorion [23] as well as with Yang and Doong
[12]. Jorion [23] explained the lack of spillovers
as possibly due to positive exchange rate
volatility on stock returns for some firms
offsetting negative exchange rate volatility on
stock returns for other firms to give an
insignificant or weak effect overall. In addition to
this, the use of instruments to hedge exchange
rate risk, may reduce the impact of exchange
rate volatility on stock markets; Grant and
Marshall [24], and Bodnar et al. [25] both note
that the use of hedging instruments to
ameliorate exchange rate risk is pervasive
amongst larger companies which are the main
components of national stock market indices.
The lack of significant spillovers from exchange
rates to stock markets in the post Euro period
may thus be indicative of wider use of hedging
by firms listed on the stock markets in these
countries than prior to the introduction of the
Euro; it is also likely that the introduction of the
Euro itself may have contributed to more
extensive use of hedging against foreign
exchange rate risk.
TABLE 7
EGARCH Results Volatility Spillovers
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For the asymmetric spillover effects from
stock returns to exchange rates, for all periods
coefficients for all countries across all cross
exchange rates are generally significant at 1%
level; the exception is for Italy for the CHF and
Yen for the 1999-2001 period where the
coefficients were significant at 5% level.
For the asymmetric volatility spillover effects
from exchange rates to stock returns we find that
for the period prior to the introduction of the
Euro, all coefficients were significant at 1% level
for Italy, while for Spain there were significant
asymmetric spillovers from the Yen and £ but not
for the $ and CHF.
TABLE 8
EGARCH Results Asymmetric Spillovers

Results for the 1999-2001 period were similar
in that again there were significant asymmetric
spillover effects for all countries from all Euro
cross exchange rates except against the $, and
against the £ for Spain. The existence of
insignificant coefficients indicate that the
spillover effects in these instances are
symmetric, that is that positive and negative
shocks have the same impact on volatility, or
that a decrease in stock returns has the same
impact on exchange rate volatility as an increase
in stock returns. For the most recent period, all
coefficients for all countries for all Euro cross
exchange rates were significant at 1% level.
The lack of significant asymmetric volatility from
the €/$ exchange rate here is consistent with
results from Wang and Yang [4]. The more
widespread significance of asymmetric spillovers
from stock markets to exchange rates than from
currencies to stock markets indicates that bad
news from stock markets has a bigger impact on
the volatility of currencies than bad news on
currencies has on the volatility of stock markets.
This may be because bad news on domestic
stocks fuels demand for currencies as foreign
investors diversify away from these markets into
other stock markets; bad news on these
currencies may not impact on these peripheral
European stock markets because of their lesser
importance in the overall Euro area.
The diagnostic tests on the standardised
residuals are not shown here for brevity and are
relegated to the supplemental material with this
paper. The results from the Jarque-Bera test
indicated that we reject the hypothesis that the
residuals are normally distributed, hence
justifying the use of the Bollerslev-Woolridge
robust t-statistics. The Ljung-Box statistics for all
three periods for all countries indicated that
there were no residual linear or non linear
dependencies. If we analyze the 1999-2001 we
found that in the exchange rate equation there is
a problem of non-linear dependencies, where
the non-linear dependencies is corrected in the
case
of
LB²(25):44.479(0.010)
for
the
Euro/Pound for Spain,, LB²(23):40.911(0.012)
and LB²(16): 30.035(0.018) for Euro/Pound and
Euro/Dollar respectively in the case of Italy.
Finally to check the validity of the assumption
of constant correlation adopted in the estimation
of the bivariate models the LB statistics for the
cross products of the standardised residuals
from the stock returns equation and from the
exchange rate equation were calculated for the
three countries for each time period and the pvalues were insignificant in all cases indicating
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that the assumption of constant correlation over
time can be accepted.

5

Conclusions

Relationships between equity returns and
exchange rates are of particular interest for
academics and practitioners due to the fact that
these two variables play a crucial role in portfolio
and risk management. Equity returns and
exchange rate movements may be used to
hedge portfolios against currency movements,
where risk management will have to take into
consideration the linkages between these to
markets in order to design the appropriate
strategies.
This paper set out to examine the volatility
linkages between stock returns and exchange
rates in three European markets. While there is
a significant body of evidence which investigates
the relationship between the first moments of
exchange rates and stock returns, the evidence
on volatility linkages between the two markets is
scarce and has generally been confined to
investigation of the relationship for developed
country markets. Thus our analysis make a
clear contribution in providing more up to date
information of the volatility linkages between
stock prices and exchange rates which serves
as a basis for increasing our understanding of
the nature of integration of stock and exchange
rate markets in the countries we have examined.
We examined two main periods, before the
introduction of the Euro 1996-1998 and after the
introduction of the single currency 1999-2006
and we split the post-Euro sample in order to
compare and contrast the volatility linkages
between exchange rates and equity markets
during the first years of the introduction of the
Euro (1999-2001) and after the currency have
been physically introduced in the market (20022006). Our results indicated that there were no
significant volatility spillovers from stock returns
to exchange rates or vice versa prior to the
introduction of the Euro. However, since the
introduction of the Euro, there were significant
volatility spillovers from stock returns to
exchange rates in all countries for all currencies,
with the exception of Portugal in the more recent
2002-2006 period. Thus, the introduction of the
Euro may have bought benefits in the form of
exchange rate stability but having a currency
which is now a key world currency has affected
these countries. The presence of this volatility
after the introduction of the Euro may be
because these countries are attracting a higher
proportion of foreign investors in their stock
markets by virtue of being part of the single
currency and stock market volatility thus spills

over into currency volatility as foreign investors
diversify away from these smaller more
peripheral European markets.
Volatility
spillovers from exchange rates to stock returns
appear to be absent in almost all cases. Our
results show that the volatility of stock prices
affects the volatility of exchange rates
movements while volatility in exchange rates
have less direct impact on the volatility of stock
prices; these results are consistent with Kanas
[13], and Yang and Doong [12] who found
significant volatility spillovers from stock returns
to exchange rates and insignificant volatility
spillovers from exchange rates to stock returns.
As we pointed out earlier in this paper, the
empirical
research
examining
volatility
transmission and spillover effects is scant and
provides mixed results. Further research on
other countries both within the Euro area as well
as outside the Euro area is needed to establish
the extent to which the results contained in this
paper can be generalised to other countries.

References
[1] Dark, Raghavan, Kamepalli (2005), Return &
Volatility Spillovers between the foreign
exchange markets and the Australian All
Ordinaries
Index.
http://gemini.econ.umd.edu/cgibin/conference/download.cgi?db_name=esa
m06&paper_id=210
[2] Savva, Osborn and Gill (2005), Spillovers
and Correlations between US and Major
European Stock Markets: The role of the
Euro. Centre for Growth & Business Cycle
Research. Number 064. Discussion Paper
Series.
[3] Antoniou, A., Pescetto, G., and Violaris, A.,
(2003),
Modelling
International
Price
Relationships
and
Interdependencies
Between the Stock Index Future Markets of
Three EU Countries. A Multivariate Analysis.
Journal of Business & Accounting 30, 645667.
[4] Wang and Yang (2006), Asymmetric
Volatility in the Foreign Exchange Markets.
http://wwwdocs.fce.unsw.edu.au/banking/se
minar/2007/Wang_AsymmetricVolatility_SS
RN
[5] Heanye and Swieringa, (2003), European
Currency Volatility after Economic and
Monetary Union. Social Science Research
[6] Branson, W. (1983), ‘Macroeconomic
Determinants of Real Exchange Rate Risk’,
in R. Herring (Ed.), Managing Foreign
Exchange Risk, MA: Cambridge University
Press.
[7] Frankel, J., (1983), ‘Monetary and Portfolio-

-9-

MORALES AND O’DONNELL: VOLATILITY SPILLOVERS BETWEEN EXCHANGE RATES AND EQUITY MARKETS: EVIDENCE FROM SPAIN,
PORTUGAL AND ITALY

Balance Models of Exchange Rate
Determination’, in J. Bhandari and B.
Putman (Eds), Economic Interdependence
and Flexible Exchange Rates, MA, MIT
Press.
[8] Smith, C., (1992), ‘Stock Markets and the
Exchange Rate: A Multi-Country Approach’,
Journal of Macroeconomics, Vol. 14,
pp.607-629.
[9] Mundell, R., (1963), ‘Capital Mobility and
Stabilization Policy under Fixed and Flexible
Exchange Rate”, Canadian Journal of
Economics and Political Science, Vol. 29,
pp.475-467.
[10] Mundell, R., (1964), A reply: Capital Mobility
and Size’, Canadian Journal of Economics
and Political Science, Vol. 30, pp.421-431.
[11] Dornbusch, R., and Fischer, S., (1980),
‘Exchange Rates and the Current Account,
American Economic Review, Vol. 12, pp.712.
[12]Yang, S. and Doong, S., (2004), ‘Price and
Volatility Spillovers between Stock Prices
and Exchange Rates: Empirical Evidence
from the G-7 Countries’, International
Journal of Business and Economics, Vol. 3,
pp.139-153.
[13]Kanas, A. (2000), Volatility Spillovers
Between
Stock Returns and Exchange
Rate Changes:
International Evidence,
Journal
of
Business
Finance
and
Accounting, Vol. 27, pp. 447-467.
[14] Wu, R., (2005), International Transmission
Effect of Volatility between the Financial
Markets during the Asian Financial Crises,
Transition Studies Review, Vol. 15, pp. 1935.
[15] Enders, W., (2004), Applied Econometric
Time Series. Chichester, UK: Wiley.
[16] Koop, G., (2000), Analysis of Economic
Data.. Chichester, UK: Wiley.
[17] Harris, R., Sollis, R.(2003), Applied Time
Series Modelling and Forecast. UK: Wiley.
[18] Johansen, S., Mosconi, R and Nielsen, B.,
(2000), Cointegration analysis in the
presence of structural breaks in the
deterministic trend, Econometrics Journal,
Vol. 3, pp.216-249.
[19] Chang, T. and Caudill, S., (2005), ‘Financial
Development and Economic Growth: The
Case of Taiwan’, Applied Economics, Vol.
37, pp.1329-1335.
[20]Nelson,
D.,
(1991),
‘Conditional
Heteroscedasticity in Asset Returns: A New
Approach, Econometrica, Vol. 59, pp.347370.
[21] Hamilton, J., (1994), Time Series Analysis,
Princeton: Princeton University Press.
[22] Caporale, M., Pittis, N. and Spagnolo,
N,(2002) ‘Testing for Causality-in-Variance:

An application to the East Asian Markets’,
International Journal of Finance and
Economics, Vol. 7, pp/235-245.
[23] Jorion, P. (1990), The Exchange Rate
Exposure of US Multinationals, Journal of
Business, Vol.63, pp.331-45.
[24] Grant, K. and Marshall, A., (1997), ‘Large
UK Companies and Derivatives’ European
Financial Management, Vol. 3, pp. 191-208.
[25] Bodnar, G., Hayt, S., Marston, R and
Smithson, C., (1995), ‘Wharton Survey of
Derivatives Usage by US Non-financial
Firms’, Financial Management, Vol. 24,
pp.104-114.
[26] Andersen, T., Benzoni, L. and Lund, J.,
(2004), Stochastic Volatility, Mean Drift, and
Jumps in the Short-Term Interest Rate,
Department of Finance, Working paper 214,
J.L
Kellogg
Graduate
School
of
Management, North-western University.
[27] Bollerslev, T., (1986), Generalized
autoregressive
conditional
heteroscedasticity, Journal of Econometrics,
Vol. 31, pp.307-327.
[28] Cheung, Y.W., Westermann, F., (2000),
Equity Price Dynamics Before and After the
Introduction of Euro: A Note. CESifo,
Munich.

- 10 -

IASK PROCEEDINGS

SUPPLEMENTAL MATERIAL:
Diagnostic Tests on EGARCH Model
TABLE 9
1996-1998

TABLE 10
1999-2001

- 11 -

MORALES AND O’DONNELL: VOLATILITY SPILLOVERS BETWEEN EXCHANGE RATES AND EQUITY MARKETS: EVIDENCE FROM SPAIN,
PORTUGAL AND ITALY

Table 11
2002-2006

- 12 -

