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Abstract
This paper presents new empirical evidence on the Italian Lira — US §
exchange rate over the recent float. A univariate model as simple as the
monetary model of exchange rate (MMER) can outperform a benchmark
random walk with drift (RW) in out-of-sample forecasting up until the

~ early 90s. This superiority of the MMER with respect to the RW model

vanishes toward the end of 1992 (after the departure of the ltalian Lira from
the European Monetary System - EMS). These findings are most likely
dependent on the presence of market imperfections such as capital control
and high inflation in the Italian economy. These results are counterintuitive
with respect to the theory of MMER which says that these models can be
useful in explaining the behaviour of the. exchange rate in the presence of
perfectly competitive markets. Results are robust to changes in variables
and the sample period.
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1. Introduction _

One of the main themes of empirical international economics is the
role of macroeconomic models, based on fundamental variables, in
explaining the short-term and/or the long-term behaviour of the exchange
rate.

The main empirical results from existing literature demonstrate that
out-of-sample asset market models do not predict the exchange rate
SIgmﬁcantiy better than a naive RW model (Meese and Rogoff — MR,
1983a)' % In particular, MR (1983a) find that a simple RW model
outperforms all structural models in out-of -sample forecasting of the
exchange rate for four Western countries®. These results are confirmed in
Cushman (2000) and Meese (2001). These negative results lead to different
reactions among economists such as: a) the use of MMER with time-series
and panel-data (see the work of Mark, 1995; Blomberg and Hess, 1997,
Mark and Sul, 2001)%; b) the use of large macroeconometric models (see
Gandolfo et al,, 1990, 1992)°; ¢) the use of non-linear models {sce Balke
and Fomby, 1997; Kilian and Taylor, 2003). Since the literature on these
studies is so vast it is not our intention to provide here a summary of it (for
further details refer to Samo and Taylor (2002) and Franses and van Dijk
(2000)).

The theoretical justification for using data on macroeconomic
fundamentals to predict exchange rate movements is given by the MMER
with flexible (Frenkel-Bilson - FB) and sticky prices (Dornbusch-Franke] -
DF). .

This paper innovates by presenting new empirical evidence on the
Italian Lira - US $ exchange rate during the recent float, comparing the
forecasting ability of different exchange rate models (FB, DF and a simple
model based on the uncovered interest parity condition) with a benchmark
random walk modei using out-of-sample predictions. In other words, the

' The main reason for the relevance of macroeconomic fundamentals for forecasting exchange rate
movements is given by the asset market approach of exchange rate. Under this approach, demand for
currencnes is determined by purchases and sates of goods as well as assets,

*Fi itting exchange rates to confemporary observable variables, in sample, is one thing. Forecastlng out-of-
sample is quite another. A stronger test of the MMER’s validity is to determine how well they perform
out—of ~sample compared to an altemative, such as the naive RW with drift.

* Since the work of Meese and Rogoff (1983a) the focus of the attention of the literature on the
determmatmn of the exchange rate has changed from in-sample estimation to out-of-sample forecasting.

* Mark (1595) and Chinn and Meese (1995) proved the usefufness of monetary models in predicting the
nominal exchange rate in the long-term; Blomberg and Hess {1997) demonstrated that monetary models
augmented with political variables out-perform the random walk medel in the short-term forecasting
ability of the nominal exchange rate; Mark and Sul (2001} reported positive short-term results for a panel
of couniries.

Ga.nd_olfo, Padoan and Paladino (1990) abandon the idea of using traditionat single equation structural
models of exchange rate, favouring instead the use of economy-wide macro-econometric models, and
found positive results for the Italian lira versus the US dollar nominal exchange rate
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ability of each competing model to generate out-of-sample forecasts at one-
to twelve-month horizons for the Italian lira — US dollar exchange rate is
assessed. The parameters of each model are estimated for every forecast
period by the rolling regressions method using the most up-to-date
information available at the time of a given forecast.

Results indicate:

- (1) pre- 1992, the MMER is a good predictor of the Italian Lira - US
$ exchange rate in out-of-sample forecasting. In particular, in out-of-
sample forecasting, MMERs significantly outperform the benchmark RW
model up a to twelve-months horizon. We suggest that these findings can
be interpreted in light of the presence of controls on capital movements in
Ttaly until the early 90s°. _

(if) post- 1992, the MMER ceases to be a good predictor of the

exchange rate. This contradicts the MMER framework, which says that it
should perform better in perfectly competitive markets. The MR (1983a)
negative results hold for Italy (just after the departure of the Lira from the
EMS in 1992).
The robustness of these results is assessed by introducing forward-looking
variables (expected inflation and survey data on production expectation)
into these models and by changing the sample period. Results appear to be
robust to these changes’. A

This paper is organized as follows: section 2 describes the
methodology used to compare different models; section 3 describes the
competing exchange rate models that nead to be tested out-of-sample; the
sub-section 3.1 derives the benchmark RW with drift; section 4 of the paper
provides a preliminary data analysis; section 5 contains the out-of-sample
results; the issue of robustness is addressed in section 6 and the conclusion
follows in section 7.

2. Methodology

This section presents the methodology used below to assess the
forecasting ability of MMERSs against that of a benchmark model.

The out-of-sample forecasts are- obtained by using recursive
estimation methodology. The data is partitioned in such a way that the
proposed models are first estimated using data from January 1974 to
December 1984, The estimated coefficients are then used to construct the

% The controls on the capital movements in Italy and their implications are discussed extensively in _

Berardi, Dalmazzo e Marini (1996); Pozzolo (1999) and Ciocca (2000).

? Gandolfo et al. (1990) also found, using a different dataset and a multiple-equation modef “MARK V™,
that the benchmark RW model can be out-performed in out-of-sample forecasting by a wide-macro-
econometric model for the Italian lia — US dollar exchange rate. Gandolfo et al. (1990), however,
stressed that singie equation monetary models were not usefu! in predicting exchange rate movements.
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one-step-ahead forecast of the bilateral exchange rate for the country

-considered in this paper. The regressions are then re-estimated with one

more observation, using data from 1974:1 to 1985:1, to obtain the forecast
for 1985:1. The process is then continued in this recursive manner until the
last forecast (1988:12) is constructed. The process is then repeated for the

© 2-, 3-, 4+, 5-, 6- and 12-months-ahead prediction error. This recursive

methodology produces a vector of 48 forecast errors for the 1-month-ahead
prediction error, another of 47 for the 2-months-ahead prediction etror, and
so on until the 12 months-ahead prediction error is constructed. Each vector
is then used to calculate the Root Mean Squared Error (henceforth RMSE),
which is a standard measure for assessing competing models in out-of-
sample forecasts:

RMSE = {AE[F(r+s+k)—A(t+s+k) P2ink } (2.1)

s=0

wherek=1,2,3,4,5, 6, 12 denotes the forecast step, Ny the total number
of forecasts in the projection period for which the actual value A(t) is
known and F(t) the forecast value. Forecasting begins in period t (see MR,
1983a). .

3. The model

The aim of this paper is to report new empirical results on the Italian
lira - US dollar exchange rate over the recent float showing that a simple
univariate-linear modef, which includes macroeconomic fundamentals, is
able to outperform a benchmark RW with drift in predicting the exchange
rate. For this purpose, two versions of the monetary model were selected.
The first is the flexible-price monetary model, originally introduced by
Frenkel (1976) and Bilson (1978). The second is the Dornbusch-Frankel
monetary model with sticky prices. A third model, based on the uncovered
interest parity condition, is also considered. All models are assessed against
a benchmark RW with drift. Consider the following specification:

se= ag + ay(m-m* )+ ax(y-y* )+ a;(i-1*) + ay{n-n*), + u, (3.1)

All variabies are in log and to conform with the empirical literature
on exchange rates the dependent variable is considered in log first
difference. Jensen’s inequality problem is avoided by comparing predictors
on the basis of their ability to predict the logarithm of the exchange rate. In
other words, because of Jensen’s inequality, the best predictor of the level
of the Ttalian lira -- US dollar exchange rate might not be the best predictor
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of the S dollar — Italian lira exchange rate. s, is the difference of the spot
exchange rate defined as Ttalian lira per one US dollar, y;, is the output
level, i, is the short- term interest rate, m, is the consurner price index and u,
is a random error. An asterisk next to a variable indicates foreign values.
Equation {3.1) makes the assumption that domestic and foreign variables
affect the exchange rate with coefficients of equal but of opposite sign. The
flexible-price monetary model of exchange rates (henceforth Model 2) is
readily obtained from equation (3.1) by restricting a; to be unity, a,<0, a;>0
and 2,=0. The sticky-price monetary model (Model 1) is obtained by
imposing the following restrictions: a/=I1, a;<0, a;<0 and a,>0. The main
difference between the flexible- and sticky-price monetary models is that
the DF model allows for short-term deviation from purchasing power parity
in the goods market. Our proposed model, based on the uncovered interest
parity condition (henceforth Model 3), uses the following restrictions:
a,=a;~a,=0 and a;#0. Lastly, as a benchmark model, a RW model with drift
(this is explained below), based on the restrictions a;,=a,=a;=a,=0 is used
(Mode! 4). The reason for incorporating the interest rate differential in the
model (Model 3) is based on the idea that the adjustment of interest rates
influences the movements in the exchange rates. So, for instance, by raising
the domestic interest rate, the foreign exchange value of the domestic
currency unit could be strengthened. On the other hand, by reducing the
domestic interest rate the domestic currency could depreciate. From the
above equation it is possible to see that an increase in the domestic money
supply, relative to the foreign money supply, depreciates the domestic
currency. An increase in the domestic output increases the value of the
domestic currency (through PPP). All variables are dated as if they were
known ex-ante.

3.1 Derivation of the Random Walk with drift

Numerous empirical studies of international financial markets have
focused on market efficiency. In an efficient speculative market, prices
should fully reflect information available to market participants and it
should be impossible for a trader to earn excess returns on speculation.
Foreign exchange market participants show two elements: (i) rational
expectation; (ii} risk neutrality. The efficient market hypothesis in the
presence of risk neutrality implies that the gain from holding one currency
rather than another must be compensated for by the opportunity cost of
holding investments in this currency rather than the other. Black (1971)
defined a perfect market for a stock as one in which both people endowed
with publicly available information and those with private information are
unable to make profits from speculation (because prices adjust very quickly
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as the information becomes available, therefore, prices move randomly).

-To illustrate this more clearly, we should consider the concept of a Fair-

Game. A Fair-Game is a game which is neither in your favour nor in that of
your opponent. This is the essence of a martingale, a stochastic process [s,]
which satisfies the following condition:

Efsui-s¢ | sy, 8.0]=0 : (3.2)

Suppose that the variable s; can be written as the rational expectation of
some “fundamental value™ V*, conditional on all available information at
time t “I; *. Formally:

se=E[V*|[] =EV* (3.3)
It follows that:
Si1 5 E[VF{Li] = B V* (3.4}

Since L = 1,44, thus:
EJE[V*]] =E[V*] ' (3.5)

all the information in L is aiso in L., but L, is superior because it contains
extra information. By the Law of Iterated Expectation;

Elsu-s1] = B [Eeet [V*] - E{V*]]=0 (3-6)

In other words, realised price changes are unforecastable given the
information in the set [,. If s is the spot price of one country’s money in
terms of another at time t, then the martingale hypothesis states that the
change in the spot price exchange rate is zero when conditioned on the
exchange rate’s entire history. In a forecasting context, the martingale
hypothesis implies that the best (here best = ininimal mean-squared error)
forecast of tomorrow’s exchange rate is simply today’s exchange rate. Until
recently the martingale hypothesis was considered to be a necessary
condition for an efficient asset market. The more efficient the market, the
more random the sequence of price changes generated by the market.
Unfortunately the martingale hypotheses do not account for “risk” in any
way, which is indeed one of the most important concepts in modern
financial economics (trade-off risk-return). Specifically, if the change in the
spot exchange rate is positive, it may be the reward necessary to attract
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investors to hold that currency and its associated risk. Thus implying that
the martingale hypotheses is neither a necessary nor a sufficient condition
for rationally determined asset prices [see Lucas(1978)].

To overcome the aforementioned problem, tests on the efficiency
market hypothesis are carried out on a stronger version of the martingale
model; one which assumes identically and independently distributed
increments. This model, known also as “random walk with drift”, is given
by the following expression: s;= ¢ + s, + e, where ¢ is the expected change
in the exchange rate or drift.

4. Description of data _
' This section examines the sample moments of the variables
considered in the paper. The first and the second moment of all variables
used in the paper are reported. The raw data is monthly and is taken from
DataStream. The full sample covers the period from January 1974 to
November 1998. Variables are selected according to the asset market
approach of exchange rates. The spot exchange rate, presented in Italian
lira per one US dollar, is used as the exchange rate, the index of industrial
production as a measure of output, the monetary aggregate my as a measure
of money supply, the money market interest rate as a measure of the short-
term nominal interest rate and the consumer price index is used to calculate
a measure of inflation. In this paper Italy represents the domestic country
while the US represents the foreign country. Foreign variables are denoted
with an asterisk. Table 1 provides the mean and standard deviation of all
variables considered in this paper. Each column reports the variable name,
the mean and the standard deviation over the full sample.

TARLE 1

Sample moments: 1974(1)-{11}1998

3 y % m i v ol m* #*

mean 1285 85 ai 262 12.¢ 80 46 576 77
variance 387 11 4.8 124 39 15 2.7 304 a3

Notes: The variables in the table are defined as foliows: s is the Italian lira — US dollar nrominal exchange
rate; y is outpuit; n is the rate of inflation; m is the money supply and i is the short-term interest rate.

The main empirical regularity of this exchange rate is as follows:
First, the Italian interest rates and inflation rates were on average almost
twice those of the US rates. Second, the volafility of the Italian interest
rates and inflation rates was greater than that of the foreign rates.
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5. Empirical results: out-of-sample forecasts

_ The empirical analysis in this section focuses on the out-of sample
éstimation. The preliminary data analysis is started first by looking at the
cross-correlations between the series and then by choosing their optimal lag
length for the estimation according to the Akaike information criteria. Then
Model 1, Model 2 and Model 3 are assessed in an out-of-sample estimation
for the Italian lira — US dollar bilateral exchange rate against a RW with
drift. The main result of this section is that the MMER has a lower RMSE
than the RW up to twelve-months ahead. This result is robust across
different models and for ditferent sample periods.

The out-of-sample forecast results are displayed in Table 2 which is
organized in the following way: the forecasting horizon, which goes from 1
to 12 months, is contained in the first column of the table, the second
column reports the RMSE results of the DF model, the third column reports
the RMSE results of the FB model, the fourth column reports the RMSE
results of the model based on the interest rate differential and the fifth
column reports the RMSE results of the benchmark RW model. -

The issue of data mining is then addressed by repeating the
experiment over a different sample period (1986:7-1990:6) to account for
the fact that the above results could be dependent upon a particular sample
period used in the estimation. Results are shown in the bottom quadrant of
Table 2 The out-of-sample results for the bilateral exchange rates confirm
our hypothesis, for the Italian lira — US dollar nominal exchange rate, that
the simple MMERSs have a lower RMSE than the benchmark RW. As can
be seen from Table 2, during the period 1984:12 — 1988:12 all models
outperform the RW significantly for up to-a year. Repeating the experiment
over the period 1986:6 — 1990:6 it is found, however, that Models (1)-(3)
lose some of their advantage over the RW in predicting the exchange rate
movements, .

The out-of-sample forecasts based on the RMSE results confirm the
previous finding, for the Italian lira — US dollar nominal exchange rate
during the recent float, that the MMERs outperform the RW. These results
are consistent and robust across different sample periods.
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TABLE 2

RMSE from out-of-sample-forecast

Nominal exchange rate Lira /5 - Sample: 1584{12}-(12}1988
Model 1 Model2  Modeld AW :

Horizan
1 0.0251*  0.0250° Q.0285™  0.0297
2 00288 Q.C261™*  0.0302%  0.0311
3 ©.0293** .0287™  0.0207 0.0311
4 0.02g8"* 0.02607" 00311 0.0313
5 0.0289" 0.0283™" 0.0299"  0£.0302
] 00293 0.0285* 0.0303™  0.0305

i2 00283 0.0275* 0.0280™  (.0202

Nominal exchange rate Lira /$ - Sample: 1986(6)-(12)1990
Model! Model2 Modeid RW

Horizon
1 0.0224*  0.0226* 0.0232  0.0256
2 0.0242*  0.0244* 00255  0.0255
3 00238 007241 00248™  0.0248
5 00241 0.0244™ 00257 0.0251
5 00242 00246  0.0252 00252
8 00245 00248 0.0255  0.025§
12 00247 00251 00255 00253
Notes:

Mode! 1, beside the dependent variable, includes also a constant and lags of the differentials between
domestic and foreign short-term interest rate, domestic and foreign money supply, domestic and foreign
output and domestic and foreign inflation. Model 2 is simply defined as Model E less the inflation
differential. Modet 3 besides the dependent variable, includes also a constant and lags of the differential
between domestic and foreign short-term interest rates. The time horizon is reported in the first column,
columns 2, 3, and 4 report the RMSE results of Models (1) — {3} and compare their significance level with
the RMSE of the benchmark Random Walk Model. The asterisk beside the RMSE indicates the
significance levet of the Sign test, which is applied to the vector of each forecast error according to the
formuia 8= 5 - 0.5T/sqri{0.25T). S, which is asymptoticaldy distributed with a standard normal N(0,1),
represents the number of positive forecast errors and T the sample size (T=48 for the l-step-ahead
forecast and T=37 for the 12-step-ahead) [see Diebold and Mariano (1995)]. As pointed out by Diebold
and Mariano (1995), the use of the F-test to compare the forecast errors series would be of litte use here
because the conditions required {0 obtain its distribution are too restrictive.

*different from random walk at a 10% significance level.

**different from random walk at a 5% significance Jevel,

***different from random walk at a 1% significance level.

6. Robustness

The issue of robustness is explored along a number of dimensions.
Firstly, the Italian and US measures of inflation are replaced with those of
expected inflation. Secondly, to provide a more stringent robustness test,
the sample period for the out-of-sample estimation is c¢hanged and a
measure of expected output from survey data is used instead of the Italian
and US measures of output used earlier. : '

6.1. Expected inflation

Table 3 reports the out-of-sample results once the measure of
expected inflation is included in place of inflation. Expected inflation
introduces a forward-looking element in the analysis.

TABLE 3

RMSE from out-of-sample-forecast

Nominal exchange rate Lira /$ - Sample: 1984(12)-12)7988
Model1 Modelz RW

1 00264 00276 00267
2 0.0323 f.0322 0.031%
3 0.0335 0.0227 0.0311
4 0.0342 0.0331 0.0313
§ 0.0324 0.0200 0.0202
& 0.0328 0.03H1 0.0305
.12 0.0304 0.0291 0.0292

Nominal exchange rate Lira /$ -~ Sample: 1986(6)-{12)1930
Model 1 Modei2 Modeid RW

Harizon
1 0.0226™  0.0231~ 0.0255

2 00241™ 0.0248*  0.0255
3 0.0236 00238 0.0249
4 00238 00241 0.0251
5 D042 00244  0.0252
5 D024 00248  0.0255
12’ 00250 0.0248  0.6253
Notes:

To introduce a forward-looking eiement in the analysis, in Model | the Etalian — US expected inflation
differential repiaces the inflation differentiai, Model 1, besides the dependent variable, alse includes a
constant and lags of the differentials between domestic and foreign short-term interest rates, domestic and
foreign money supply, domestic and foreign output and domestic and foreign expected inflation. Model 2,
besides the dependent variable, includes a constant and lags of the differential between domestic and
foreign expected inflation. The time horizon is reporied in the first column, columns 2, 3, and 4 report the
RMSE results of Medel {1} — {2} and compare their significance level with the RMSE of the benchmark
Random Walk Model. The asterisk beside the RMSE indicates the significance level of the Sign test,
which is applied to the vecter of each forecast error according to the formula §= S - 0.5T/sqrt{0.25T). S,
which is asymptetically distributed with a standard normal N{0,1), represents the number of positive
forecast errors and T the sample size (T=48 for the [-step-ahead  forecast and T=37 for the 12-step-
ahead) [see Diebold and Mariano (1995)}. As pointed out by Diebold and Mariano (1995), the use of the
F-test to compare the forecast errors series would be of little use here because the conditions required to
obtain its distribution are too restrictive.

=different from random walk at a 10% significance level,

**different from random walk a¢ a 5% significance level.

+*xdifferent from random walk at a 1% sigpificance level.

As before, the out-sample-forecasting exercise is carried out on two
different sample periods (1984:12-1988:12; 1986:7-1990:6). The results
from the first sample period (1984:12-1988:12) show that Models  and 2
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both significantly cutperform the RW with drift at one-month-ahead. Those
from the second (1986:7-1990:6) report a striking superiority of
fundamentals based models over the RW (Model 1 and Model 2
outperform the RW up to six-months-ahead)®.

6.2 Expected output

A more stringent robustness test is: 1) to change the sample period
considered for the —out-of-sample forecasting exercise and 2) to introduce a
forward-looking element in the analysis the place of the output. This
forward-looking element is represented by .“production expectation for
Italy” and is taken from the European Commission Business Survey. The
European Community business survey is carried out in Italy by the [SAE
(Istituto Studi e Analisi Economica, previously ISCO) following national
institution on the basis of the Commission’s harmonized questionnaires.
The EU survey is not designed to yield exact quantitative forecasts but
takes the form of a trend survey in which respondents may choose from 3
categories of responses. During the last ten days of each month around
20,000 firms (all in the EU) are contacted by national institutions (such as
the ISCO) and asked to respond to a set of questions, including “Production
expectations for the month ahead: up, unchanged, down?”, The majority of
replies are received by the first week of the month to which the
questionnaires refer’. Results are then published during the first week of the
following month. The survey data may thus be interpreted as an assessment
of the movement of the respective national production. Despite the
existence of other income variables such as GNP, GDP and the Index of
Industrial Production, the advantage of this study is that the time required
for data collection and release is very short. In the foregoing robustness
analysis the variable representing production expectation for the month
ahead is converted from a qualitative to a quantitative measure in the
following way:

¢ measure 1 = (Up + Unchanged/2), ;;
* measure 2 = (Up - Down);
s measure 3 = (Up + Unchanged/2) .,

® MacDonatd and Marsh, {E997) present evidence to support the proposition that fundamentals based
models have clear ability to forecast at horizons as short as two months ahead; Mark and Soul (2001) find
that monetary fundamentals have a small but statistically significant level of predictability for the
exchange rate. : -

® The only exceptions are Ttaly and Germany, where the questionnaires are issued around the 15™ - 20™ of
the month preceding thet to which the result are attributed. In both cases, however, most of the completed
questionnaires are received during the first {0 days of the month to which the results are atteibuted.
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The results from the out-sample-forecasting exercise are reported in
Table 4. These results are based on the following sample period (1988:7-
1992:6). The first column indicates the forecasting horizon, the following
two columns report the RMSE results using the first measure of output
expectation {and are contrasted with those of the benchmark RW with drift)
and the remaining columns show the RMSE results obtained using the
other two measures of production expectation as explained above.

The results shows that Models 1 and 2 both significantly outperform
the RW with drift at two-months-ahead. Furthermore, these results are not
dependent on the measure of expected output used.

The robustness of the results confirms-our previous finding that for
the Italian lira — US dollar nominal exchange rate the MMERs outperform
the RW,

_ TABLE 4
RMSE from out-of-sampie-forecast

Nominal exchange rate Lira /5 - Sample: 1988(7)-(6)1992

Modeli  Model 2 RW Model1 Modelz - RW Model 1 Model 2 RW
{using measure 1) . {using measure 2) {using measure 3}
Horizon
1 0.02517* 0.02474 0.02721 0.02529™ 0.02484*~ 0.02721 0.02528"* 0.02492"™ 0.02721
2 0.02658* 0.02552*** - C.02685 0.02867* 002583 0.02685 C02672* 0020850  0.02885
3 002639 002500  6.02701 0.02851 0.02604" D0.02701 0.02656 0.0263%  0.02701
4 0.02698 0.02661 ©.02728 ) 0.02708 0.02675 0.02728 0.02712 0.02702  0.02728
5 002681 002671 00272 002704  (.02688  0.0272 0.02708 002715 0.0272
] 002632 002627 C.02852 0.02648 0.02648 0.02552 0.02668 002676  0.02652
12 0.02701  0.02708  0.02762 002712  0.02727 002762 0.02710  0.02741 Q0.02782
Notes:

To introduce a forward-looking element in the analysis, in Model 1 the Italian — US expected cutput
differential replaces the output differential. The three measures used in the table are the following:
measure 1 = (Up + Unchanged/2),,; measure 2 = (Up — Down},;; measure 3 = (Up + Unchanged/2) .
Model 1, besides the dependent variable, includes a constant and lags of the differentials between
domestic and foreign short term interest rate, domestic and foreigh money supply, domestic and foreign
inflation and domestic and foreign expected output, Model 2, besides the dependent variable, includes a
constant and lags of the differential between domestic and foreign expected output. The time horizon is
reported in the first column, columns 2, 3, and 4 report the RMSE results of Model (1) — (2) and compare
their significance level with the RMSE of the benchmark Random Walk Model. The asterisk beside the
RMSE indicates the significance level of the Sign test, which is applied to the vector of each forecast
etror according to the formula 5= S - 9.5T/sqri(0.25T). S, which is asymptotically distributed with a
standard normat N(0,1}, represents the number of positive forecast errors and T the sample size (T=48 for
the }-step-ahead forecast and T=37 for the 12-step-ahead) [see Diebold and Mariano (1995)]. As pointed
out by Diebold and Mariano (1993}, the use of the F-test to compare the forecast errors series would be of
little use here because the conditions required to obtain its distribution are too restrictive.

*different from random walk at a §0% significance level.

**different from random walk at a 5% significance level.

4% different from random walk at a % significance level.
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6.3 A further robustness check

The aim of this section is to assess whether our hypothesis is correct:
that monetary models, with both flexible and sticky prices, outperform the
random walk model in out-of-sample forecasts before, but not after, 1992 —
when the Italian lira departed from the EMS and most of the legal
restrictions to capital movements were eased.

In order to do this, the experiments carried out in-section 6.2 were
repeated using a sample of data that went beyond 1992.

Results from the out-sample-forecasting exercise are reported in
Table 5. The Table can be read as before (section 6.2), the only difference
being that the results are now carried out on the following sample period
(1992:1-1994:6). ' ' )

The results, in sharp contrast with all previous findings, show that
both Model 1 and Model 2 no longer outperform the benchmark RW, thus
implying that fundamentals are unable to predict exchange rate movements.

TABLE 5
RMSE from out-of-sample-forecast

Nominal exchange rate Lira /% - Sample: 1992(1)6)1994

Model 3 Model 2 RW Model 1 Modal 2 RwW Model 1 Model 2 RwW
(using measure 1) {using measira 2) (using measure 3)
Horizen
1 0.02¢29* 0.03035 0.03333 0.02839  0.03037 0.03332 0.02032" 0.03030 003333
2 Q.03373 0.03952 0.03366 G4.03374 0.03539 0.03366 0.03375 003927 0.03368
3 0.03383 0.04199  0.03285 003252 0041856 0.03385 003393 0.04168 0.03385
4 003244 004168  0.03294 0.03239 0.04185 003244 2.03241  0.04132 0.03244
5 0.03167 -0.04150  0.03204 0.03181 004138 003204 0.03183 004109 0.03204
[ 0.03212  0.04158  0.03235 0.03206 0.04142  0.03236 403208 004115  0.03238
12 0.03275 0.04320  0.03319 003285 0.04302 0.03319 0.03267 0.04258 0.0331%
Notes:

To introduce a forward-looking element in the analysis, in Model 1 the Itafian — US expected output
differential replaces the output differential. The three measures used in the table are the following:
measure 1= (Up + Unchanged/2)..; measure 2 =(Up -~ Down}, ;; measure 3 = (Up + Unchanged/2)
Model 1, besides the dependent variable, includes a constant and lags of the differentials between
domestic and foreign short term interest rate, domestic and foreign money supply, domestic and foreign
inflation and domestic and foreign expected output, Model 2, besides the dependent variable, includes a
constant and lags of the differential between domestic and foreign expected output, The time horizon is
reported in the first column, columns 2, 3, and 4 report the RMSE resuls of Models (1) - (2) and
compare their significance level with the RMSE of the benchmark Random Walk Model. The asterisk
beside the RMSE indicates the significance level of the Sign test, which is applied to the vector of cach
forecast error according to the formula 8= § - 0.5T/sqrt{0.25T). 8, which is asyrptotically distributed
with a standard normal N(0,1), represents the number of positive forecast errors and T the sample size
(T=48 for the i-step-ahead forecast and T=37 for the 12-step-ahead) [see Diebold and Mariano {1995)].
As pointed out by Diebold and Mariano (1995), the use of the Ftest to compare the forecast errors series
would be of fittle use here because the conditions required to obtain its distribution are too restrictive.
*different from random walk at a 10% significance [evel.

**different from random walk at a 5% significance level.

***different from random walk at a [% significance level.
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In particular we argue that, after the early 90s, fundamentals-based
macroeconomic models are unable to beat the naive RW in predicting the
Italian lira — US dollar exchange rate using out-of-sample forecasting. We
explain these findings in light of the departure of the Italian lira from the
European Monetary System (EMS) and the subsequent easing of controls
on capital movements in Italy.

7. Conclusion

The aim of this paper has been to report new empirical results on the
Italian lira - US dollar exchange rate during the recent float. A simple
MMER is able to outperform the benchmark RW model in out-of-sample
forecasts. To achieve the proposed goal, after a brief description of the
data, three alternative version of the monetary model are presented and
tested. The first is a simplified version of the sticky-price monetary model.
The second is a simplified version of the flexible-price monetary model.
The third is based on the interest rate differential. The performance of these
models has been assessed against a RW with drift. Results indicates that the
MMERs outperform the RW in predicting the Italian lira — US dollar rate
of exchange at one-to-twelve months® horizons until the early 90s. The
superiority of the MMER with respect to the RW model vanishes toward
the end of 1992 (after the departure of the Italian Lira from the European
Monetary System - EMS). These findings are most likely dependent on the
presence of market imperfections such as capital control and high inflation
in the Italian economy. These findings appear to be robust across models of
different specifications and over different sample periods.
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