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Abstract

In this paper the efficiency for the pound sterling against the euro foreign exchange
market has been tested with a "news’ exchange rate model using daily data. In the model
we use, as proxies of ‘news’, variables generated by the residuals from a VAR model.
Unlike previous researchers we examined the efficiency and the ‘news’ hypothesis in the
exchange rate market over different horizons. Our results are consistent with the
hypothesis that the forward exchange rate is not an unbiased predictor of the future spot
rate. That is, we reject the hypothesis of efficiency and we show the importance of the

‘news’ in determining short-run movements in the exchange rate markets.



INTRODUCTION!

Markets are interrelated, and a problem in one market can have its source in a different
market. This finding is a starting point for macroeconomics. To limit the number of
markets they must explore, economists conventionally aggregate the vast number of
markets in a modern economy into only four: markets for goods and services, financial
assets, money balances, and resources.

Macroeconomists ask two central questions as they examine each: "Is this market a likely
source of instability which shows up as inflation or recession," and "Will the adjustment
process in this market cause problems for the overall adjustment of the economy.”
Changes in one part of the economy are rapidly transmitted to other parts through
financial markets. The foreign exchange market provides an excellent illustration of how
financial markets can transmit disturbances. The market is usually considered to be an
efficient one.

Exchange rates, interest rates and inflation rates are linked to one another through a
classical set of relationships which have import for the nature of corporate foreign
exchange risk. These relationships are: (1) the purchasing power parity theory, which
describes the linkage between relative inflation rates and exchange rates; (2) the
international Fisher effect, which ties interest rate differences to exchange rate
expectations; and (3) the unbiased forward rate theory, which relates the forward
exchange rate to exchange rate expectations. We focus our analysis on (2) and (3).

The International Fisher Effect (IFE) states that the interest rate differential will exist
only if the exchange rate is expected to change in such a way that the advantage of the
higher interest rate is offset by the loss on the foreign exchange transactions. In practical

terms the IFE implies that while an investor in a low-interest country can convert his
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funds into the currency of the high-interest country and get paid a higher rate, his gain
(the interest rate differential) will be offset by his expected loss because of foreign
exchange rate changes.

The Unbiased Forward Rate Theory asserts that the forward exchange rate? is the best,
and an unbiased, estimate of the expected future spot exchange rate. The theory is
grounded in the efficient markets theory, and is widely assumed and widely disputed as a
precise explanation.

The "expected" rate is only an average but the theory of efficient markets tells us that it is
an unbiased expectation--that there is an equal probability of the actual rate being above
or below the expected value.

In the long run, the exchange rate is influenced by relative inflation, growth and interest
rates and trade and investment flows between countries. Foreign exchange dealers
therefore closely monitor announcements of new economic statistics on the major world
economies. When economic releases are out of line with forecasts, dealers alter the rates
they are quoting to reflect the implied change in their assessment of the currency’s value.

Since changes within and between different governments often lead to changes in
economic and financial policies, political developments can also affect the foreign
exchange market. The market may therefore react to changes in public opinion polls or
other ‘news’ items which have implications for future political developments. But
expected news, whether economic or political, rarely moves exchange rates — the effect
will already have been anticipated or “discounted”. Unexpected news, such as a country
changing the regime it favours for managing its currency, or unanticipated problems in a
nation’s economy, however, can lead to sudden and sharp exchange rate movements.

The goal of this study is to investigate the efficiency of the foreign exchange market and,
in particular, the role of the news in determining the short-term deviations of the
exchange rate from its long run equilibrium. The work is organised as follows. In section
two we review the theoretical aspects of the efficiency and ‘news’ hypothesis. In

sections three we present the test for the covered interest parity as pre-condition for the

% The forward rate is equivalent to the spot rate plus a premium or minus a discount. The forward premium
or discount is determined by means of the following general equation which is adjusted to take account of
whether the discount/premium or the bid/offered rate is being calculated: Spot rate x (interest rate
differential, i.e. $ interest rate - EUR interest rate) x days/360 1 + (EUR interest rate x days/360).



analysis. In section four we present some econometric issues on testing the efficiency
and ‘news’ hypothesis and the methodology used in this work. In section five we show

the empirical results and finally, in section six the conclusion.

2. LITERATURE REVIEW

Under the presence of efficiency in the foreign exchange market, the forward exchange
rate should be an unbiased predictor for the future spot rate. There is, however,
considerable empirical evidence which rejects the hypothesis of efficiency (e.g. Hakkio,
1981; Hodrick and Srivastava, 1984; Domowitz and Hakkio, 1984; Fama, 1984; Taylor,
1987; Sephton and Larsen, 1991; Corbae et al., 1992). By contrast, other studies have
provided evidence in support of the hypothesis of efficiency (Hakkio and Rush, 1989;
Baillie and Bollerslev, 1989; Lai and Lai, 1991; Tronzano, 1992; Masih and Masih,
1995). The rejection of the efficiency hypothesis implies the presence of unexploited
profit opportunities for those who participate in exchange rate transactions. In other
words, the general conclusion emerging from the extensive empirical analysis is that the
forward exchange rate could not be an unbiased predictor of the future spot and the
presence of a risk premium is apparent (Hodrick and Srivastava, 1984; Domowitz and
Hakkio, 1984).

In order that the efficiency hypothesis is valid, two necessary conditions must hold: (i)
spot and forward prices must move closely together; departures from equilibrium must be
only temporary and (ii) the lagged forward rate must be an unbiased predictor of the
present spot rate (Lewis, 1989).

Dornbush (1980) and Frenkel (1982) have suggested that the correct way to model
exchange rate movements is to presume that the foreign exchange market is efficient. In
this case, movements in exchange rates will be due to the arrival of new information. In
doing that, they built two different models for ‘news’. Despite these differences, the
basic assumption is that any difference between the forward and the future spot rate must

be (in an efficient market) due to the ‘news’.




Frenkel (1981) considered ‘news’ on the interest rate differential which is assumed to be
a very important variable in determining exchange rate movement from its expected path.
In fact, it is generally believed that interest rates are now fully affected by expectations
concerning inflation and the currency parity, as well as by changes in interest rates in
foreign money and capital markets.

Frenkel used a model in which an artificial variable for ‘news’ was generated. He took
the residuals from an auxiliary regression as a proxy for news and used them as a separate
regressor. Pagan (1984) has considered the limiting distribution of such an estimator and
shown that the subsequent estimate of the disturbance variance is generally downward
biased.

Baillie (1987) proposed a different approach to determine the news. He assume that
“when the data generating process can be interpreted as including an equation with an
unanticipated or ‘surprise’ variable, then that equation should be implicit in the
unrestricted moving average representation (MAR) of the variables in the system™?.
“However a potential disadvantage with the technique is that it does require the
specification of a complete multivariate time-series model, rather than just being based

on single equation estimation™.

3. THE COVERED INTEREST RATE PARITY (CIP)

The intuitive appeal of the CIP convention is the same as the visceral appeal of the
efficient-markets hypothesis, i.e. that no arbitrage opportunities should remain in an
efficient market.

To see this, suppose that the one-year sterling interest rate is 6 per cent, and the
comparable Euro interest rate is 4 per cent. On the CIP hypothesis, we only have an
equilibrium situation if investors also expect sterling to depreciate by 2 per cent. If
instead, they did not expect sterling to depreciate at all, risk neutral investors would

borrow a very large amount in euros, and lend it in sterling, which would cause sterling to

® Richard Baillie, Patrick Mcmahon, The Foreign Exchange Market, Cambridge University Press, pp. 195-
96, 1989.
* Richard Baillie, Patrick Mcmahon, op.cit.



appreciate against the euro, and there would also be upward pressure on euro interest
rates and downward pressure on sterling interest rates. This process would continue until
the interest differential (which would be lower) was equalised with the expected
depreciation of sterling (which would presumably now exist as sterling would have risen
relative to its prior level).

In the absence of transaction costs, the market is efficient if the CIP is verified. It can be

shown as

(Fe-Sy=(i-1*)/(1-1*) [1]

or using logarithms, eq.[1] can be transformed in

ft-St = it-i*t [2]

We estimate eq.[2] in the following form:

fi-st = a+B(i-1%)+uy [3]

It must be noted that a test for covered interest parity is a necessary condition for

efficiency but it is not a sufficient one.
The results of CIP are summarised in table 1.

Table 1 Equation: fi-s; = a+B(i-1*) ¢+
Dep.var. an R R’ DW | F(1,397) | RSS
ft-St

-0.1913 | 0.9691 0.66 0.074 787.14 0.0885
t-stat (-28.06) | (81.99)
No. obs 399

Sample: 01/02/99 to 11/08/00




Eq. [3] was estimated under the condition that " =1 and y; is a white noise. The results
could suggest that, under the period of investigation (01/02/99 — 11/08/00), the CIP was
verified. In fact, the (3 coefficient is statistically significance at 5% and is not different
from 1. According to the above results, in the euro/pound exchange rate market there
could not be more opportunities of extra profits from the arbitrage.

Levich, analysing the links between spot, forward and interest variables argue that “the
nature of the forward exchange rate - its determinants and relationship to the future spot
rate - is an important empirical issue that is currently unresolved. While the forward rate
may approximate the market's expectation of the future spot rate, it has been
demonstrated clearly that the forward premium is a poor predictor of the future change in
the spot exchange rate. However, the unanticipated portion of an exchange rate change
does appear to be significantly correlated with "news" concerning fundamental

macroeconomic variables” .

4. METHODOLOGY

The assumption of market efficiency implies that the forward exchange rate can be equal
to the expected future spot rate (in the absence of risk premium). The general hypothesis
is:

fi=Et (St+ 1) [4]

where “f *“ is the log of the forward exchange rate and “s” is the log of the spot exchange

rate.

A general approach for testing Eq. [4] is to estimate the model

(Str1-ft) = @2ej + Ups 1 [5]

and to test the hypothesis Hy : @= 0 versus Hy : @#0

®> Richard M. Levich , Empirical Studies of Exchange Rates: Price Behavior, Rate Determination and
Market Efficiency, Handbook of International Economics VVolume 2, Chapter 19.



“Under the null hypothesis, none of the variables included in the z . set help to explain
St+1. In other words, the efficient expectations hypothesis holds well. Cornell (1977) and
Bilson (1981) were the first to make use of a direct test of the hypothesis and considered
that the forward rate is an observable series of expectations. Frenkel (1980) considered a

model of the form:

St+1 = O + B+ Her 1 [6]

The hypothesis of efficiency is accepted if a = 0 and 3 = 1 hold simultaneously. Many
researchers have estimated and assessed the efficiency hypothesis (e.g. Bilson, 1981;
Baillie et al., 1983; Bailey et al., 1984; Hsieh, 1984; Baillie, 1989; McCurdy and
Morgan, 1991). The method of testing the above model was either OLS or instrumental
variable estimations (IVE) (Frenkel, 1981) with lagged forward rates, a time trend and
interest rate differentials as the employed instruments. The majority of the results have
clearly shown that the forward rate is not an unbiased predictor of the corresponding
future spot rate”®.

For the purposes of this paper the problem of efficiency will be examined in terms of the
‘news’ model proposed by Frenkel (1980, 1981) and modified by Apergis and
Eleftheriou (1997)".

To test the efficiency hypothesis with a “news’ model we regress the following equation:

StrjSt=0+B(EtSt+j-St) + YNEWS t+j + M t+] [7]

where “...E; sw represents the expected spot rate at period t+j given any available
information at period t, and news represents the difference between a function of some
fundamentals at time t+j and their expected value at time t. In most studies E; Sw; is
replaced by the forward rate f ;. According to Eq. [7], changes in the spot exchange rate
occur because of new information which has not been anticipated in the previous period.

News is a function of j -1 innovations that occur in the prediction interval from period t +

® Nicholas Apergis and Sophia Eleftheriou, The efficient hypothesis and deregulation: the Greek case,
Applied Economics, no. 29, 1997, pp. 111-17.



jto t+ 1. In other words, E(newsj news.j+ ) = 0 for k >1.... As regards the significance
of coefficient y in Equation [7], a statistically insignificant y indicates that exchange rate
fluctuations do not react to new information, thus indicating that this piece of new
information has already been incorporated to exchange rate movements, i.e. the exchange
rate market is efficient®. In section two we specified that Frenkel (1981) generated news
as the residuals from another regression as a proxy for news and to use them as a separate
regressor in Equation [7] and we discussed the limit of this approach. In this paper, as
proxy for ‘news’ we use the residuals from a vector autoregressive (VAR) model, the
same utilized by Baillie (1987).

A VAR model in a standard form can be written as follow:
Xi= AotA X1+ U [8]
or a multivariate generalisation of [8]:

X=AotA X1+ Ao X o+ . .. .+ A XeptU [9]

where
Xi = an (nx1) vector containing each of n variables included in the VAR
Ay=an (nx1) vector of intercept terms
Ai= an (nxn) matrices of coefficients

u= an (nx1) vector of error terms’

“A VAR model is a better technique than any structural equation model, since
macroeconometric models are not usually based on sound economic theories and loose
models, such as the VAR model, should be employed, which do not impose rigid a priori
restrictions on the data generation process (Lutkepohl, 1993). In other words, the user of

a VAR model imposes few restrictions and usually employs OLS estimation. A VAR

" Nicholas Apergis and Sophia Eleftheriou, op. cit.

® Nicholas Apergis and Sophia Eleftheriou, op. cit. pag 112.

° For more information about VAR model see Walter Enders, Applied Econometric Time Series, John
Wiley & Sons, Inc., 1995
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model is largely free of the spurious specification assumptions and errors associated with
traditional macroeconometric procedures, so it can capture certain dynamic relationships
among any economic variables better than the standard macroeconometric models.
Nevertheless, considerable controversy has dealt with certain limitations of the VAR
approach (Cooley and Leroy, 1985; Leamer, 1985). This controversy has mainly focused
on the specific causal ordering of the variables involved in the VAR model. It is generally
believed that, for results to be considered conclusive, they must be robust to ordering™°.

In order to obtain a relationship between interest rate differential ‘news’ and exchange
rate surprises, it is useful to decompose the general model presented in eq. [9] into a more
specific one. We use a simple VAR model with X; vector containing three variables: s;
(spot exchange rate), Ai; (interest rate differential) and F; (forward exchange rate). We
focus our attention on a number of different regression relationship that are closely linked

to eq. [9]:

vl v2 v3
s, =al+ DbLAi+ cLF+ dls_ +&L
i=1 i=1 i=1 [10]
v4 v5 V6
Ai, =a2+ Db2Ai_+ c2,F+ d2s_ +&2,
i=1 i=1 i=1 [11]
v7 v8 v9
F =a3+ b3Ai_+ c3F_;+ d3s._ +&3
i=1 i=1 i=1 [12]

Following Frenkel (1981), we focus on surprises in interest rate differentials as the most
important source of unexpected exchange rate movements.
It seems crucial to test the efficiency and ‘news’ hypothesis using eq. [13], first, in all the

period 1999-2000, where the euro market took place; and second in the period from

19 Nicholas Apergis and Sophia Eleftheriou, op. cit. pag. 112.
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January to August 2000, where the euro exchange rate had to face very strong

movements apart from its long run equilibrium according to the fundamentals

(St+i=St) = O + B(Fi=St) +YNEWStsi + Hexi [13]

The "news’ model therefore seems capable of capturing any revealed information out of

the information set process.

5. ECONOMETRIC ANALYSIS

The choice of the sample from January 4™ 1999 to August 11 2000 using daily
observations was based on the need to analyse the behaviour of the British pound
exchange rate against the Euro. Using this exchange rate we assume that the exchange
rate value is not strongly influenced by monetary authorities intervention. For the
estimation of the equation used in this work, the variables considered were'":

1) the closing spot rate sterling/euro (lukeu);

2) one month forward rate sterling/euro (lukeulf)

3) UK interest rate (ukint);

4) Euro-11 interest rate (euint).

A first step in testing the efficiency hypothesis and ‘news’ in the exchange rate market is
related to the long-run relationship between spot and forward exchange rates, that is, to
test if the variables involved in the analysis are cointegrated in the long-run. But,
cointegration refers to a stationary relationship between integrated time series. This
concept has played an important role in the theories of stochastic process and time series
analysis. In fact, nonstationarity in a time series may be due to either a deterministic time
trend or to a unit root. As pointed out by Hamilton (1994), for any unit root (i.e.
difference -stationary) process there exists a stationary process that will be impossible to

distinguish from the unit root representation for any given sample size T. The converse is

1 In order to avoid Siegel’s paradox (which arises because the expectation on an inverse does not, in
general, equal over the expectation of the original variable), spot and forward exchange rate are in
logarithms, thereby ensuring that results are independent of whether exchange rates are expressed in unit of
home or foreign currency.

12



also true. Interestingly, however, we can arrive at a testable hypothesis if we are willing
to restrict further the class of processes to be considered. For example, if we use a first

order autoregressive process, i.e. AR(1):

Xt = th_]_"'l.lt [14]

where “B” is a real number and p; is a sequence of independent normal-zero mean
random variable with variance ¢? so that p~In(0,0%), then the restriction Ho: B=1 is
testable.

To test for stationarity, the unit root test is implemented, the Augmented Dickey-Fuller
tests (Dickey and Fuller, 1979). This test is applied to all data we use in this work.

The Augmented Dickey-Fuller test is parametric, and consists of estimating the eq. [14].
To test for stationarity we suppose that the null hypothesis is B=1. The results are shown
in Table 2.

Table 2 ADF Test

Ty Crit.value | Crit.value

5% 1%

lukeu 1.1849 | -1.94 -2.57
lukeulf | 1.2719 |-1.94 -2.57
ukint 1.4821 |-1.94 -2.57
euint 1.3579 | -1.94 -2.57
First
diff.
dlukeu |-21.77 |-1.94 -2.57
dlukeu |-19.01 |-1.94 -2.57
1f
dukint |-18.29 |-1.94 -2.57
deuint |-18.29 |-1.94 -2.57

13



In table 2 the null hypothesis of non-stationarity is rejected only when the corresponding
statistic is below the critical value. According to the Augmented Dickey-Fuller test'?, the
results strongly suggest that all the variables are integrated of order one I(1); that is, we
cannot reject the null hypothesis of non stationarity. Since we cannot reject the null
hypothesis, then we have to consider the first difference process (DSP). A process is said
to be DSP if it is not covariance stationary, but can be transformed into a covariance
stationary process by differencing. If the model became stationary after the first
difference, we say that it is integrated of order one, X;~I(1). Table 2 shows the ADF test
for the first difference of the variables. The results of the ADF test compared with the
critical value allow us to reject the null hypothesis. In other words, all the variables are
integrated to the same order, that is, they are integrated to order one.

Cointegration analysis

The previous paragraph showed that all the variables relevant to the exchange rate
determination can be better described as being non stationary, implying that random
shocks to these series will have persistent effects in the distant future. Now, assuming
that all the variables are ~I(1), the next step concerns the concept of cointegration. This
refers to a stationary relationship between integrated time series. To simplify the
discussion, we assume that the long-run relationship between spot, forward and interest

rate differential is represented by the following equation:

St= 0 + BFiq +yAieg + [15]

In order for s;, Frand A; to be cointegrated, then two condition must be satisfied:

1) the three series have to be cointegrated to the same order;

2) a linear combination of the three series has to exist and it should be integrated to a
lower order than the single series. That is, if cointegration is present, then these

variables will move together in the long run.

2D, A. Dickey and W.A. Fuller, Distribution of the Estimators for Autoregressive Time Series with a Unit
Root, Journal of the American Statistical association, vol.74, 1979, pp. 427-431.
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In eq. [15], if Y is a white noise consequently  is integrated of order zero p ~1(0).
Perman (1991) affirms that “ an equilibrium relationship between two variables implies
that, whereas...(they) may have trends, or cyclical or seasonal variations, the movements

13 then, if the variables are integrated

in one are matched by the movements in the other
of order one, the equilibrium error will be integrated of order zero. Engle and Granger
(1987)* in their work, proposed seven tests for cointegration and they recommended in
particular the augmented Dickey Fuller test.

The results of cointegration are reported in Table 3.

TABLE 3 Cointegration Test

Equation s; = a + BFy +yAler + [

a B Yy R2 ADF 5% Wald test
Coefficient -0.1067 0.778 0.044 0.77 -15.32 1375.2**
t-stat (-9.78) (31.48) | (1.901) crit. val. (-2.57)

No. obs 399
Sample: 01/02/99 to 11/08/00

The results recommend the presence of a cointegrated relationship among the variables
concerned in the full sample. Under the null hypothesis of no cointegration, the ADF
result from eq. [15] is greater, in absolute value, than the ADF critical value at 5%of
significance and we can reject the null hypothesis. Hence, the variables are cointegrated.
The implication of the cointegration tests is that the VAR model is estimated in its levels.
Once the VAR model was estimated, the residuals from each equation were extracted and
they have been used as news proxies for testing the efficiency hypothesis.

The efficiency ‘news’ model was estimated over the all sample and for two sub-periods:
1) from 01/02/1999 to 31/12/1999;

2) from 03/01/2000 to 11/08/2000.

The results of the estimations of eq. [13] are reported in following tables. They provide

mixed support for the efficiency hypothesis using ‘news’ residuals from a VAR model as

B3 R. Perman, Cointegration: an introduction to the literature, Journal of Economic Studies, vol. 18, 1991.
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proxies. “The residuals from the VAR model are considered to be the unanticipated parts
of certain macroeconomic variables that seem to play a substantial role in the British
pound/euro exchange market”*®. The results of the estimation of eq. [13] along with the

associated restriction, i.e. Ho: a =0, 3 =1 and y=0, are reported in tables 4, 5 and 6.

Table 4 Efficiency test with a ‘news’ proxy (St+i-St) = o + B(Ft-St) +YNeWSti + i+

a B y R RSS F-test
newsAi 0.09 0.016 18.667
coefficient | -0.0060** 0.0521* 0.32** [0.00]
t-stat. (-5.615) (2.359) (5.634)
newss 0.06 0.17 2.724
coefficient | -0.0061** -0.0556* 0.0508 [0.07]
t-stat. (-5.402) (-2.333) (0.545)
newsf 0.02 0.16 2.948
coefficient -0.006** -0.052 0.356 [0.05]
t-stat. (-5.408) (-2.272) (0.860)

Sample: 15/02/99 to 11/08/00

No. observations: 374

The variables ‘newss’, ‘newsAi’ and ‘newsf” are the residual of the equations [10], [11]
and [12] respectively. The first represents unanticipated changes in exchange rate; the
second depicts unanticipated changes in interest rates; the third, represents unanticipated
changes in forward exchange market.

Table 4 shows the econometric results from estimating equation [13]. As we have
assumed, the ‘news’ on the interest rate differential is a very important variable in
determining exchange rate movement from its expected path. In fact, it is generally
believed that interest rates are now fully affected by expectations concerning inflation
and the currency parity, as well as by changes in interest rates in foreign money and
capital markets. This force us to investigate the efficiency hypothesis with ‘news’

generated by eq. [11] in two sub-samples. Hence, we tested the model in the period from

Y R.F. Engle and C. W. J. Granger, Co-integration and error correction: representation, estimation and
testing, Econometrica, vol. 55, 1987.
> Nicholas Apergis and Sophia Eleftheriou, op. cit. pag. 114.
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January to December 1999, where the euro market took place and from January to
August 2000 when the euro exchange rate had to face very strong movements apart from
its long run equilibrium according to the fundamentals. Tables 5 and 6 show the results

of the estimations of eq. [13].

Table5 Efficiency test with a ‘news’ proxy (St+i-St) = O + B(Ft-St) +YNeWSti + i+

a B y R® RSS F-test
newsAi 0.06 0.039 7.63
coefficient | -0.0080** -0.035 0.4870** [0.00]
t-stat. (-8.457) (-2.106) (3.314)

Sample: 15/02/99 to 31/12/99

No. observations: 215

Table 6 Efficiency test with a ‘news’ proxy (Swi-St) = O + B(F-St) +YNeWSi + M+

a B y R’ RSS F-test
newsAi 0.11 0.022 9.29
coefficient -0.0031 0.559 0.861** [0.00]
t-stat. (-1.284) (0.865) (4.311)

Sample: 03/01/00 to 11/08/00

No. observations: 159

The empirical does not support the efficient foreign market hypothesis (tables 4,5 and 6)
for all the period 1999-2000, and also for the two sub-sample. In fact, since the
coefficient y is significant, the exchange rate fluctuations react to new information so
that, the euro exchange rate market is not efficient. In other words, the new information
hasn’t been incorporated in the exchange rate movements. In particular, the value of the

coefficient y is higher in the second sub-sample (table 6) where the euro was facing with
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strong movements apart from its long-run equilibrium. This could confirm, according to
Fama (1970) definition™®, that the euro market is not efficient and point out the important

role of ‘news’ in determining short-run movements of the exchange rates.

6. CONCLUSI ONS

In this paper the efficiency for the pound sterling against the euro foreign exchange
market has been tested with a "news’ exchange rate model using daily data. In the model
we use, as proxies of ‘news’, variables generated by the residuals from a VAR model.
Unlike previous researchers, we examined the efficiency and the ‘news’ hypothesis in the
exchange rate market over different horizons. Our results are consistent with the
hypothesis that the forward exchange rate is not an unbiased predictor of the future spot
rate. That is, we reject the hypothesis of efficiency and we show the importance of the
‘news’ in determining short-run movements in the exchange rate markets. One
interpretation of this systematic expectation failure could be that the unexpected change
in the future spot rate is triggered by ‘news’ which, for expectations between “t” and
“t+1”, become known only after time “t”.  These ‘news’ could take the form of
unexpected policy changes, new statistical information or other unknown events which

have some exchange rate implication.

16 E. Fama, Efficient Capital Market: a Review of Theory and Empirical Work, Journal of Finance, 1970,
pp. 383-417.

18



REFERENCES

Apergis N. and Eleftheriou S., The efficient hypothesis and deregulation: the Greek case,
Applied Economics, no. 29, 1997, pp. 111-17.

Bailey, R. W., Baillie, R. T. and McMahon, P. C. (1984) Interpreting econometric
evidence of efficiency in the foreign exchange market, Oxford Economic Papers, 36, 67-
85.

Baillie, R. T. (1987) Inference in dynamic models containing “surprise’ variables, Journal
of Econometrics, 35, 101-17.

Baillie, R. T. (1989) "Econometric tests of rationality and market efficiency, Econometric
Reviews, 8, 151-86.

Baillie, R. T. and McMahon, P. C. (1989), The foreign exchange market. Theory and
econometric evidence, Cambridge University press, 1989.

Baillie, R. T. and Bollerslev, T. (1989) Common stochastic trends in a system of
exchange rates, Journal of Finance, 44, 167-81.

Baillie, R. T., Lippens, R. E. and McMahon, P. C. (1983) Testing rational expectations
and efficiency in the foreign exchange market, Econometrica, 51, 553-63.

Bilson, J. F. O. (1981) The speculative efficiency hypothesis, Journal of Business, 54,
435-51.

Cooley, T. F. and Leroy, S. F. (1985) A theoretical macroeconomics: a critique, Journal
of Monetary Economics, 16, 283-308.

Corbae, D., Lim, K. G. and Quliaris, S. (1992) On cointegration and tests of forward
market unbiasedness, Review of Economics and Statistics, 728-32.

Cornell, B. (1977) Spot rates, forward rates, and exchange market efficiency, Journal of
Financial Economics, 5, 56-65.

De Grauwe P., International Money, Oxford University Press, second edition, 1996.
Dickey, D. A. and Fuller, W. A. (1981) Likelihood ratio statistics for autoregressive time
series with a unit root, Econometrica, 49, 1057-72.

Domowitz, 1. and Hakkio, C. S. (1984) Conditional variance and the risk premium in the

foreign exchange market, Journal of International Economics, 19, 47-66.

19



Dornbush, R. (1980) Exchange rate economics: where do we stand?, Brooking papers on
Economic Activity, vol. 1, 143-85.

Dornbush, R. (1988), Exchange rate and inflation, The MIT press, 1988.

Edwards, S. (1983) Floating exchange rates, expectations and new information, Journal
of Monetary Economics, 11, 321-36.

Walter Enders, Applied Econometric Time Series, John Wiley & Sons, Inc., 1995

Fama E., Efficient Capital Market: a Review of Theory and Empirical Work, Journal of
Finance, 1970, pp. 383-417

Fama, E. F. (1984) Forward and spot exchange rates, Journal of Monetary Economics,
14, 319-38.

Frenkel, J. A. (1980) Exchange rates, prices and money: lessons from the 1920s
American Economic Review, 70, 235-42.

Frenkel, J. A. (1981) Flexible exchange rates, prices, and the role of "news’: lessons from
the 1970s, Journal of Political Economy, 89, 665-705.

Hakkio, C. S. (1981) Expectations and the forward exchange rate, International
Economic Review, 22, 663-78.

Hakkio, C. S. and Rush, M. (1989) Market efficiency and cointegration: an application to
the Sterling and Deutschemark exchange markets, Journal of International Money and
Finance, 9, 75-88.

Hodrick, R. J. and Srivastava, S. (1984) An investigation of risk and return in forward
foreign exchange, Journal of International Money and Finance, 3, 5-29.

Hsieh, D. A. (1984) Tests of rational expectations and no risk premium in forward
exchange markets, Journal of International Economics, 17, 174-84.

Lai, K. S. and Lai, M. (1991) A cointegration test for market efficiency, Journal of
Futures Markets, 11, 567-75.

Lewis, K. K. (1989) Changing beliefs and systematic rational forecast errors with
evidence from foreign exchange, American Economic Review, 79, 621-36.

Lutkepohl, H. (1993) Introduction to Multiple Time Series Analysis, 2nd edn, Springer-
Verlag, Berlin.

Maddala, G. S., Introduction to econometrics, Maxwell Macmillan edition, second
edition, 1992.

20



Masih, A. M. M. and Masih, R. (1995) Investigating the robustness of tests of the market
efficiency hypothesis: contributions from cointegration techniques on the Canadian
floating dollar, Applied Financial Economics, 5, 139-50.

McCurdy, T. H. and Morgan, I. (1991) Evidence of risk premia in foreign currency
futures Markets, Review of Financial Studies, 5, 65-83.

Napolitano O. (1998) The exchange rate market efficiency and the risk premium: an
empirical analysis on three exchange rates, ESRC working paper no. 98-7.

Pentecost E.J., Exchange rate Dynamics. A modern analysis of exchange rate theory and
evidence, Edward Elgar Publishing, 1993.

Perman R., Cointegration: an introduction to the literature, Journal of Economic Studies,
vol. 18, 1991.

Phillips, P. C. B. (1987) Time series regression with a unit root, Econometrica, 55, 277-
301.

Pilbeam K. (1998), International Finance, Macmillan press, second edition 1998.
Sephton, P. S. and Larsen, H. K. (1991) Tests of exchange market efficiency: fragile
evidence from cointegration tests, Journal of International Money and Finance, 10, 561-
70.

Sims, C. A. (1980), Macroeconomics and reality, Econometrica, 48, 1-48.

Spencer, D. E. (1989), Does money matter? The robustness of evidence from vector
autoregressions, Journal of Money, Credit, and Banking, 21, 442-54.

Tronzano, M. (1992) Efficiency in German and Japanese foreign exchange markets:
evidence from cointegration techniques, W eltwirtschaftliches Archiv, 128, 1-19.

Taylor, M. P. (1987) Expectations, risk and uncertainty in the foreign exchange markets:
some results based on survey data, Bank of England Discussion Paper 29, Journal of
Manchester School of Economics, 57, 142-53.

21



APPENDIX

22



23



Lukeus=

b oL

Tk
Aa
) : I1|""'J
YWiTA
et W
ql

24



M‘M | \’ n‘i‘ '\ M .;[F | ’, i " ! ~"’ \W “ \ m \f| N\



L fm ” f ~‘| it W Yl kil

’i]” M w m .u‘




i., |I' o |‘ “'f!? ||||||||

||'f||l

27



Fitted ds Crx

Sample iz 4
+
+

Coyrre logram
Residual=_____ ds=

LT B I O - R B R

28



Spectrunm
ds=

.20 -

Cumul ative Density
d=s= Horma

Freqguency
ds=

= oW k= W

Frowre: 14 Blesulls o, [T3] Jan 88 Dec:, 88

29

ds Cross-plot
iz 4 (6> to 3B (1)

-.84 -.

Correlogram
ds=




Epectrum Freguency
ds=___ ds=

.25

Cumulative Density
ds=___ === Hormal=

Fitted ds Cross—plot
Sample is 38 (2 to &8 (&>

Correlogram
Residual= ds=

30



Epec trum
ds=

.25

Cumulative
d=s=

31

Freguency
ds=




