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This note presents an empirical test of fluctuations in the spread between the lira-Swiss franc
exchange rate for bank notes and cable transfers in Zurich, This spread is trendless, and since
the market for Italian bank notes in Zurich is relatively small, it is virtually free from reverse
causation in relation to relative monetary expansion. The tests show that relative monetary
expansion is the main determinant of fluctuations in the spread.

1. Introduction

Reformulations of the classical theory of exchange rate changes, in the _

spirit of the monetary approach, tend to consider the exchange rate as the
relative price of two monies [Frenkel (1976)]. They imply that, if equilibrium
in the domestic money and financial market is disturbed by, say, an increase
in the money supply, or a change in the expected rate of domestic inflation,
the public forces a depreciation of the exchange rate by shifting domestic
assets toward assets denominated in foreign currencies, until a new equilib-
rium is reached. Central to the analysis of this adjustment to the new
equilibrium is the relationship between stocks and flows.

The purpose of the present study is to present some empirical tests of this
theory for the lira—Swiss franc exchange rate, using monthly data from
February 1973 to December 1976, February 1973 marks the beginning of the
floating of the lira; however, the Bank of Italy often heavily intervened in the
foreign exchange market after that date, so that the price of Italian bank
notes in Zurich tended to fluctuate far more than the rate for cable

*| owe thanks lo G. Basevi, l.LA. Frenkel, C. d’Adda, G. De Cindio, J. Laker, P. Savona, and
F. Papadia for helpful suggestions. I am also particularly indebted to an ancnymous referee of
this journal. The views expressed in the paper are my own and do not involve the institution to
which I belong. My present address is IMF, Washington, DC.
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transfers.! Indeed, in some months, the spread between the two rates reached
levels of 15 to 20 percent (fig. 2). In this note, the spread is used as the
dependent variable in an empirical test of the monetary theory of exchange
rate changes.

The spread was chosen as a dependent variable because it is virtually
trendless. In addition, since the market for Italian bank notes is small
relative to that for cable transfers, even large monthly changes in the spread
should have very little effect on either the relative inflation rate or relative
monetary expansion in the same month. Thus, no reverse causation problem
arises in using relative monetary expansion as the main explanatory variable.

The year 1976 saw the most turbulent changes in both exchange rates, and
the general fit of the model is somewhat reduced if this year is included in
the sample period. Nevertheless the tests presented here do include the year
1976.

Section 2 presents the monetary approach to flexible exchange rates in
brief form, and specifies the key assumptions. Section 3 contains the
empirical tests.

2. The monetary approach to flexible exchange rates

As noted above, the monetary approach to flexible exchange rates
considers the exchange rate as the relative price of two moneys. When the
money stocks in the two monetary areas are willingly held, there is no
tendency for the exchange rate to change.

The approach assumes that a stable demand for money, which is a
function of a few key variables, exists in both areas, and that arbitrage tends
to equate the prices of goods (allowance being made for the different
monetary units in the two countries) and the real interest rate on securities.
The approach implies that the explanation of the exchange rate is the same
whether or not financial markets exist or are integrated with each other. The
existence of highly integrated capital markets is, however, assumed to affect
the speed of adjustment of the exchange rate to a disturbance.

Some proponents of the theory can be criticized for neglecting equilibrium
in financial markets in their formal analyses. Following the classical tradi-
tion, developed at a time when financial markets were presumably only
rudimentary and could safely be neglected, simple versions of the monetary
approach to flexible rates have failed to state explicitly that a stable demand
for financial assets in both areas is also assumed and that, because of Walras’
law, financial markets and the market for goods can be neglected in the
formal presentation of the model.

Nevertheless, for our limited purposes it is sufficient to stick to the simple

'I am grateflul 1o Giovanni De Cindio for first drawing my attention to this exchange rate and
its higher variability relative to the official rate.
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version of the monetary theory of exchange rate changes, which does not
include the demand for financial assets in the formal model.?

Eq. (1) is a standard text-bock demand for cash balances, which is
homogeneous of degree one in prices and is a stable function of real income
and the expected price level,

MP=K,P,Y*PE; " =M;, i=1,CH, 1))
where subscripts i=I,CH refer to Italy and Switzerland, respectively. Y; is
real GNP, a proxy for the volume of transactions in the country (or for
wealth); P; the price level and PE; the expected price level; and K; is a
constant. Greek letters are elasticities which, for simplicity, are assumed to be
equal in the two countries.

The equality M{=MP implies equilibrium in the money market. ‘

Eq. (2) states that purchasing power parity is assumed to hold in the long
run,

P1=exPCH, ) (2)

where ex is the exchange rate, expressed as the number of lira per Swiss
franc. This equation reflects the second basic assumption of the monetary
approach, namely that arbitrage tends to equate prices across countries.
Taking natural logarithms of egs. (1), solving for P, and Pg.q, substituting
into (2) and solving for ex gives

nl n2
Inex= 3 sy(In My—~1InMcy),—: + 3, S2;(In PE; —In PEcy),—;
i=0 i=0
n3
= 2 sylln ¥—In Yep),s, (3}

i=0

where the possibility of time lags has been explicitly taken into account. Eq.
(3) says that the exchange rate tends to depreciate faster, the greater is the
rate of relative monetary expansion, the smaller the relative rate of real
growth, and the greater the difference in expected price level changes.

Using eo to indicate the lira—Swiss franc exchange rate for cable transfers
in Zurich and e the market rate for banknotes (also in Zurich), an equation

similar to eq. (3) can be written for both exchange rates. Assuming that the

rate e reacts significantly faster to changes in its explanatory variables than
the rate eo, Ineo can be subtracted from Ine; making use of the well-known

2For models which also formally include financial asset markets, see Dornbusch (1976), Basevi
and De Grauwe (1977); for the monetary theory of the balance ol payments, see Dornbusch
(1975) and Rodriguez (1976) [in Frenkel and Johnson (1976)].
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property of logarithms that In{l +x)=x, for x sufficiently ciose to zero, one
obtains

=K+ Y W(inM,—InMcy),_,+62,. )
=0

Here, the explanatory variables other than money stocks have for simplicity
been summarized in the vector Z,, and a constant term K has been added.
Note that it follows from the model that 7., W,=0. Testing eq. (4) has an
advantage over the test of an equation for Ine, such as (3): it represehts a
test of the importance of relative monetary expansion for the more relevant
cable transfers rate {eo) while at the same time the dependent variable is
trendless and free from reverse causation.®

The hypothesis H, to test is that the sum Yi-o W, is not significantly
diiferent from zero, and that the weights W first assume positive values and
then negative ones, with significant z-statistics.

The hypothesis H, implies that the exchange rate e is less sticky, and more
sensitive to changes in (In M;—In M(y), than the rate for cabie transfers,
which is affected more by official intervention. Furthermore, the hypothesis
Hy is suggested by the fact that, while the market for e is presumably
dominated by capital movements of an illegal nature, the bulk of the market
for eo is commercial transactions which, according to the monetary ap-
proach, react with longer lags to relative monetary expansions,*

3. Elhpirical tests

For Italy the money stock chosen was M,, because in the period in
question the (post-tax) rate of return on demand deposits relative to saving
deposits has changed, and because studies of the Italian balance of payments
have shown that developments in the market for M, are more highly
correlated with the balance of payments.®* For Switzerland M, was preferred;
changes in M, might be more sensitive to capital inflows from abroad and
hence might be partly endogenous (even under flexible exchange rates). '

Table 1 contains regressions of (¢—eo)/eo on the current and lagged values
of (In M;—In Mgy); on a seasonal dummy variable (T} for the summer flow
of foreign tourists to Italy, which leads to an appreciation of the lira in the
market for bank notes relative to that in the market for cable transfers; on

*Tests of eq. (3) for the rate e are not shown in this note; they are, however, available from
the author upon request.

4See Swoboda (1973) and Tullio (1977b).

5See Tullio (1977a).
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official interventions of the Bank of Italy in the foreign exchange rate market
(I) and on the value of (InP,—InPqy) lagged one month.® The other
variables are dummies reflecting periods of intense speculation on exchange
rate changes for the lira.” Relative real income was approximated using
indices of industrial production, but was never significantly different from
zero. The two regressions differ only in the degree of the Almon polynomial
used for the variable (In M;—1n M), The sum of the coefficients of current
and lagged {InM;—InMcy) is not significantly different from zero, as
expected, whatever the degree of the Almon polynomial. The time profile of
the coefficients of (In M;--In My} in regression 2 is shown in fig. 1. Their
t-values are shown at the bottom of table 1. The regressions of table 1 show
that the eflect of relative monetary expansion on the spread (e—eo)feo is
only climinated, on average, after about 18 months. Such a long tag is
consistent with the finding that under flexible exchange rates, the lag in the
response,of the Italian current account balance, to Italian excess demand for
money is longer than a year.® The hypothesis H, is thus confirmed by the
data.

The dummy variable T has a negative and significant coefficient, suggest-
ing that the summer influx of tourists does indeed reduce the spread between
e and eo. On the other hand, intervention by the Bank of Italy tends to
significantly increase the spread by about 4 percent for every billion dollars
sold in the foreign exchange market. Finally, the proxy for the relative
expected price levels (In Py—In Py} suggests that an inflation differential

5The variable (In P;—In Pg,),-, 'is supposed (o measure not only the relative expected price
level [see eq. (1)] but also the expected depreciation of the lira, Both an increase in the relative
expected price Ievel and in the expected depreciation of the lira tend to reduce the demand for
money in Italy and increase it in Switzerland. Furthermore, they tend to have a more immediate
impact on the rate e than on eo, because the former is more flexible. Relative interest rate
changes were also tried as a proxy for relative inflationary expectations but without success.
Italian rates do not show sulficient variability from month to menth, because they have been
pegged throughout most of the period.

"Monetary policy became very restrictive and interest rates were sharply increased only in
April 1974, after a long period of pegging. Since most of the large industrialized countries had
already started to tighten monetary policy in the middle of 1973, the outbreak of the oil crisis
generated expectations of a sharp depreciation of the fira. D, therelore assimes the value of
+1 from August 1973 to March 1974, The very restrictive monetary policy started in April
1974, had by the end of the same year led to a marked improvement in the current account and
this produced expectations of a smaller depreciation or a higher appreciation of the lira. Do
therefore assumes a vaiue of +1 from November 1974 to March 1975. Since 1973, the period of
strongest depreciation of the lira started in February 1976, after a sharp acceleration of
monetary expansion in Italy at the end of 1975, At the end of January the official foreign
exchange market was closed and the official rate could fluctuate almost freely. It followed that in
March and April the rate ee was in a position to depreciate more quickly than predicted by the
model. Finally, at the beginning of May the depreciation of both exchange rates was ended by the
introduction of a deposit scheme on all imports. The dummy D4 therefore assumes a value of
+1 in March and April, and zero otherwise. Also see the appendix which contains symbols and
sources of data used.

8See Tullio (1977h).
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Fig. 2. Actual and estimated values of the spread between the lira-swiss franc exchange rates for
banknotes and cable transfers (regression 2 of table 1, 1973-02/1976-12).

coefficients of current and lagged (In M;—In M) is insignificantly different
from zero. The empirical tests, besides showing a good fit, confirm the
hypothesis. The tests presented, however, have a number of shortcomings:
the equation tested is a reduced form equation and the impact of real
magnitudes and demand management policies other than monetary pollcy
have been neglected. Furthermore the number of dummy variables used is
relatively large, although they have been included only when the actual
circumstances of the period justified this.

Appendix: Symbols and sources of data used

e=lira-Swiss franc exchange rate (banknotes) expressed as number of lire
per Swiss franc, average of daily figures. Source: Schweizerische
Nationalbank, Monatsbericht, various issues.

eo=lira—Swiss franc exchange rate (cable transfers), number of lire per
Swiss franc, average of daily figures. Sowurce: Schweizerische
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Nationaibank, Monatsbericht, various igsues,

I'=gross sales of dollars in the foreign exchange market by the Bank of
Italy (billions of dollars). Source: Unpublished series, Bank of Italy,
Rome.

In = natural logarithm,

My =S8wiss M. Source: Schweizerische Nationalbank, Monatsbericht, va-
rious issues.

M,;=TItalian M,, defined as overall deposits of commercial banks plus
currency in circulation. Source: Banca d’Italia, Bollettino.

Poy=Swiss consumer price index. Source: International Monetary Fund,
International Financial Statistics, line 64.

P,=Italian consumer price index. Source: International Monetary Fund,
International Financial Statistics, line 64.

T=dummy variable for tourism in summer months, assuming the value of.
+1 in June, July, August and September of 1974 and 1976, of +1 in
April, May, June, July, August and September of 1975 {1975 was a
holy year, and tourism started earlier than usual), and zero’ otherwise.
In June and July 1973, there was no incentive to buy Italian
banknotes abroad and a very small spread appeared in August and .
September. It was therefore decided to leave the value T equal to zero
for all months of 1973.

D, =dummy variable for negative expectations about the future of the lira,
because of the outbreak of the oil crisis. Assumes the value of +1 in
the period August 1973-March 1974 and zero otherwise.

D,s=dummy variable for positive expectations about the future of the lira
due to marked improvement of the current account balance at the end
of 1974 and the beginning of 1975, Assumes the value of +1 from
November 1974 to March 1975.

D,s=dummy used for change in the reaction pattern of eo due to the
almost free float of the lira in the foreign exchange crisis of the first
half of 1976. Assumes the value of +1 in March and April 1976 and
zero otherwise.
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