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Abstract 

This paper makes uses the methodology of intertemporal asset pricing in order to assess the determi-

nats of three currencies, the Greek drachma, the Deutsche mark and the Feench franc. The explanatory 

power of the model is assessed in terms of its forecasting capacity against certain competitive models. The 

results seem to support the superiority of a random walk model only in markets that have not developed a 

deep foreign exchange market, e.g., Greece. In addition, structural Vector Autoregressive (SVAR) tech­

niques —in conjunction, with the model show that consumption shocks seem to dominate price and 

monetary shocks in Greece. By contrast, in the cases of Germany and France, monetary and price shocks 

play the leading role in explaining exchange rate movements. (JEL Classification: F31; F47; C61) 

1. Introduction 

This study attempts to determine empirically the determinants of three 
currencies, via an intertemporal general equilibrium model, as in Finn et al. 
(1990). 

In the literature of exchange rates the strong desire of the researchers is to 
fing an acceptable model that explains exchange rate movements in terms of 
other macroeconomic variables. Therefore, monetary models, Purchasing Power 
Parity (PPP) models, currency, substitution models, balance of payments mod­
els, portfolio models, and 'news' models attempted to explain such movements 

* I would like to thank an anonymous referee from the Journal for helpful comments and 

suggestions. 
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(Frenkel, 1976; Dornbusch, 1976; Branson, 1976; Kouri, 1983; Baillie and Sel-
over, 1987; Taylor and McMahon, 1988; Hardouvelis, 1988). However, estima­
tion of exchange rate determination models has been unsatisfactory. The prob­
lem seems to be related to the evidence that exchange rate movements depend 
very much upon expectations as well as to the future path of the exchange rate, 
which in turn depend upon expectations about relative inflation rates, relative 
growth rates and the stances of monetary and fiscal policies. Such expectations, 
however, are very volatile, making them inherently difficult to model. Therefore, 
these models adopted simple expectations schemes, which contributed to their 
poor empirical performance (MacDonald, 1988; Pentecost, 1991). 

A number of models have attempted to interpret the qualitative as well as 
the quantitative features of exchange rates in a general equilibrium framework 
that is actually a part of the New Classical School. Models, within the general 
equilibrium framework, have generated estimates of the exchange rate determi­
nation not supportive to the data. In particular, monetary exchange rate models 
as well as models within the portfolio-balance approach have had a hard time 
explaining exchange rate movements in terms of economic fundamentals such as 
the trade balance, output, money supply or international interest rate differen­
tials and have generated estimates with mixed results (Bacjus, 1984; Stockman, 
1988). The empirical findings have demonstrated that the random walk model 
seems to offer the best explanation for the behavior of the exchange rate (Meese 
and Rogoff, 1983). Certain —a few though— empirical attempts have been 
made by Hercowitz (1986) who attempted to explain the behavior of the Israeli 
capital account. By contrast, many theoretical explanations have been offered to 
introduce exchange-rate determination within an intertemporal asset pricing 
framework (Helpman, 1981; Liviatan, 1981; Helpman and Razin, 1982; Stock­
man, 1980, 1983, among others). 

It is believed, however, that the estimation of the determinants of the 
exchange rate must take place through an intertemporal asset pricing model, 
because such models take explicitly into consideration the preferences of eco­
nomic agents as well as the characteristics of such forces that seem to drive 
individual's behavior, e.g., the behavior of the central bank, (Stockman, 1988). 
In addition, by adopting and modeling the behavior of the government sector as 
well as the role of expectations with respect to certain macroeconomic variables, 
general equilibrium optimizing models e.g., the model employed for the 
puproses of this paper, seem to perform a satisfactory job (Flood, 1988). By 
contrast, the employment of a structural model does not seem to be the approp­
riate approach any longer, since the estimates of its parameters do not remain 
stable over time, i.e., they are subject to "Lucas' critique". 
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The methodology followed in this paper is close to Finn's (1989) modeling 
approach; in addition, a SVAR model is employed in order to assess the robust­
ness of the intertemporal model findings. The formal model is presented and 
analyzed in section 2. Section 3 contains data definition, the empirical analysis 
and reports the empirical results. Finally, section 4 provides some concluding 
remarks. 

2. The model 

The model economy deals within an intertemporal framework with rational 
expectations and uncertainty. The model describes the behavior of a representa­
tive individual who maximizes an expected discounted flow of utilities, where the 
temporal utility level depends upon real consumption and real money balances. 
Thus, the individual maximizes: 

According to (2), the intertemporal budget constraint, aggregate liquidity at 
the beginning of period t is determined by money carried over from the last 
period (t - 1), production activities, monetary transfers from the central bank, 
and by bond holdings. At the beginning of period t this liquidity is split into 
consumption, money holdings, and bond holdings. 

The budget constraint of the central bank is described by: 
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Therefore, in the empirical analysis (section 3) first, a random walk model, 
an ARIMA model, and the model described by (13) will be compared in terms of 
their forecasting performance, and second, a four -variable SVAR model - based 
on the intertemporal asset pricing model - will be constructed to determaine 
whether nominal, monetary, consumption or none of the above factors seem to 
affect exchange rates. 

3. Data and the Empirical Analysis 

The focus is on three European economies, namely Greece, Germany and 
France. The two latter countries have been constantly members of the Euro­
pean Exchange Rate Mechanism (ERM) of the European Monetary System 
(EMS) since its establishment in 1979. 

3.1. Data 

The variables involved in the model are the exchange rate (E) defined as 
drachmae against one dollar, the U.S. consumer price index (PUS), aggregate 
consumption expenses (C), the interest rate measured by the 3-month T-bill yield 
(R), and money supply measured as Ml (M). The data are on a quarterly basis 
over the period 1975:1 to 1993:4. The sources for the E, PUS and Μ variables 
were various issues of OECD Main Economic Indicators, for the C variable in 
the case of Greece various publications of the Monthly Bulletin of the Greek 
Statistical Service, while for the cases of Germany and France, various issues of 
the OECD National Accounts; for the R variable in the case of Greece the 
author acknowledges the assistance of the Research Department at the Bank of 
Greece, while for the same variable in the cases of Germany and France, data 
were obtained from various issues of the OECD Main Economic Indicators. 
Finally, lower case letters denote variables expressed in logarithms. 

3.2. The forecasting performance 

In this part of the paper, the model described by equation (13), an ARIMA 
model, and a random walk model are assessed in terms of their forecasting per­
formance. In particular, once the model exchange rate equation (13) is gener­
ated, its forecasting performance must be evaluated compared to alternative 
types of economic models, i.e., an ARIMA model and the random walk model 
(with a drift). Identification tests resulted in an ARIMA (1, 1,0) model for the 
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drachma /U.S. dollar series, an ARIMA (1,1,0) model for the DM /U.S. dollar 
exchange rate series, and an ARIMA (0, 1, 1) model for the case of the French 
Frame /U.S. dollar exchange rate series. 

Then, out-of-sample forecasting was attempted and, via the ARIMA model, 
the model equation (13), and the random walk model, the results were evaluated 
by the U-Theil statistic and the Root Mean Square Error statistic, the average 
quartetly forecast error, and the standard deviation of the quarterly forecast 
errors (as in Fama and Gibbons, 1984)2. The results are reported in Table 1. 
They demonstrate that for the case of Greece the model proxied by equation (13) 
exhibits inferior forecasting performance, a fact that is in accordance with the 
empirical reality (Meese and Rogoff, 1983; MacDonald and Taylor, 1992) 
regarding the forecasting superiority of a naive model, such as the random walk 
model to forecast exchange rates. In other words, despite the adequate informa­
tion provided by an intertemporal asset pricing model, the random walk seems 
to retain its power in explaining exchange rate movements in the Greek case. 

By contrast, for the cases of Germany and France the model describied by 
(13) seems to behave better in terms of its forecasting performance. It seems that 
deeper foreign exchange rate markets in these economies allow the exchange 
rate to reflect in a stronger way all information available from macrofundamen-
tal variables. In Greece, decisions taken ad hoc about the future trend of the 
exchange rate seems to have deprived equation (13) from its power to explain 
exchange rate movements. 

3.3. Estimation of the (deep) parameters 

To estimate the deep parameters (β, σ, δ) of the model, the Euler or first-
order conditions are used. The Generalized-Method-of Moments (GMM) tech­
nique and associated tests -chi-squared tests - proposed by Hansen and Sin­
gleton (1982) are employed. The main advantage of the GMM methodology is 
not only its computational simplicity but also that other estimators - via Maxi­
mum Likelihood techniques - sometimes fail to be consistent if the distribution 
of the utilized variables has been misspecified. The results made use of the 
following starting guesses for the model parameters: 
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The results are presented in Table 2. They reveal that the model performs 
relatively well. Not only the standard errors are satisfactorily low but also the 
values of the chi-squared statistics demonstrate an adequate performance of the 
model concerned. Furthermore, in terms of the β parameter, relevant studies -
within a close economy framework (Kankiw et al., 1985, Huh, 1989, Finn et al., 
1990) - have generated estimates very close to one, i.e., 0.999. The estimates of 
this study are also very close to unity. In particular, for Greece, Germany and 
France the value of the parameter turns out to be 0.996, 0.996 and 0.998, 
respectively. In terms now of the σ parameter, other studies in this area (Hansen 
and Singleton, 1982, 1983 and 1984) generated values for the parameter ranking 
from zero to two, while the study of Finn et al. (1988) found values ranking 
between 0.02 and 4.8. This study has generated parameter values ranging from 
0.343 to 0.539. Finally, in terms of the parameter δ, other relevant studies have 
estimated values - in the U.S. case - (Apergis, 1992) - ranking from 0.27 to 0,49, 
while in this study parameter values are ranking from 0.650 to 0.790. 
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3.4.2. Integration and cointegration analysis 

It is crucial that the series involved in the VAR model specification are 
differenced the correct number of times to obtain stationarity. Augmented 
Dickey-Fuller (ADF) tests - developed by Fuller (1976) - and Phillips-Perron 
(PP) tests - developed by Phillips (1987), Perron (1988) and Phillips and Perron 
(1988) - were performed to test for unit roots. The results are reported in Table 3. 
The results point out the rejection of a unit root in the first differences of the 
variables concerned. Next, Likelihood Ratio (LR) tests corrected for the degree 
of freedom, developed by Sims, were employed to identify the optimal number 
of lags in the VAR model. The LR test results are shown in Table 4 along with 
the cointegration tests, developed by Johansen and Juselius (1990). The cointe­
gration findings revealed that in all three cases the null hypothesis of no cointe­
gration is rejected. In the cases of Greece and Germany more than one cointe-
grating vectors were found; however, visual inspections of the residuals from the 
cointegrating vector suggested the selection of only one cointegrating vector. 
The implication of the reported results is that the estimated VAR model should 
be in levels, otherwise, it could be over-differenced (Lutkepohl, 1993). 
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According to these figures, monetary shocks are expected to play a substan­
tial role in explaining exchange rate movements in the cases of Germany and 
France, while in the case of Greece it is consumption disturbances that should be 
more important in explaining exchange rate movements. 

3.4.3. Causality Tests 

The Granger causality approach will examine whether lagged values of 
prices, consumption, and money help to explain the exchange rate over and 
above the explanation provided by lagged values of inflation itself. For the 
purposes of the Granger-causality tests, the Error Correction (EC) approach 
was used, i.e., the VAR model in which the residuals from the cointegrating 
vectors have explicitly been introduced as an additional deterministic variable. 
The results, reported in Table 5, suggest that for the cases of Germany and 
France money supply does cause the behavior of the exchange rate. The esti­
mated F-statistics are significant at the 5 percent level. By contrast, for the cases 
of Greece it is consumption that seems to cause the exchange rate. The corres­
ponding F-statistic is significant at the 5 percent level. Finally, in all three cases a 
feedback from the exchange rate to either money or consumption does not exist 
(the results are not reported, but they are available upon request from the 
author). 

3.4.4. Variance decompositions 

The variance decompositions are reported in Table 6. Each row presents the 
percentage of the variance of the k-quarter ahead forecast error of the levels of 
the variables that is attributable to each of the shocks for k= 1, 4, 8, 20. Accord­
ing to the decomposition tests, consumption innovations seem to affect substan­
tially exchange-rate behavior in Greece. In particular, in the short-run consump­
tion shocks account for 16% of the exchange-rate forecasting variance, while the 
figure amounts to 46.1% in the long-run. By contrast, in the cases of Germany 
and France are primarily monetary shocks that determine the exchange-rate 
forecasting variance (36.6% in the short-run and 42.8% in the long-run, and 
32.46% in the short-run and 33.34% in the long-run, respectively) and to a lesser 
extent demand shocks (10.29% in the short-run and 24.71% in the long-run, and 
13.91% in the short-run and 17.97% in the long-run, respectively). 

In other words, the variance decompositions for Germany and France seem 
to support the empirical findings of section 2, i.e., that exchange rates respond to 
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macrofundamental changes, i.e., monetary disturbances. These economies have 
oriented their monetary policy to the control of the exchange rate under the 
guidelines of the ERM. In the case of Greece, exchange rate movements seem to 
be affected by changes in consumption (consumer's preferences). In the Greek 
economy changes in consumption seem to require an exchange rate change in 
order to resolve trade balance deficit problems. 

Concluding Remarks 

This study first, attempted to assess - in terms of forecasting performance 
-the capability of an intertemporal asset pricing model to explain exchange rate 
movements in the case of the Greek drachma, the Deutche mark, and the French 
franc. The results indicated, that such a model could beat the random walk 
model, in terms of forecasting superiority, only in markets that are deep enough 
to ensure appropriate exchanges rate responses to macrofundamentals, which 
occurs in the cases of the DM and the FFR. In the second part of the paper and 
via the methodology of a structural VAR model, variance decompositions 
demonstrated that real (consumption) shocks seem to dominate exchange rate 
movements in the Greek case. By contrast, in the cases of Germany and France 
monetary disturbances seem to be the primary source of exchange rate changes. 
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