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Abstract: This paper attempts to provide some answers to a number of related questions: Has the EMS 
reduced (real or nominal, bilateral or effective) exchange rate volatil i ty? I f so, has this been at the 
expense of increased interest rate volatility? How important have capital controls been for the operation 
of the EMS? Has the exchange rate mechanism reduced the volati l i ty of unanticipated exchange rate 
changes? Has the EMS been effective in making Exchange Rate Mechanism (ERM) currencies close 
substitutes? What have been the implications of the EMS for the longer-run stabilisation of real exchange 
rates? Because of the uncertainty surrounding the statistical distributions of changes in asset prices in 
general and exchange rates in particular, an innovative theme of the paper is the use of non-parametric 
or semi-non-parametric econometric and statistical procedures wherever possible. Briefly, we conclude 
that the EMS has reduced the volati l i ty of both exchange rates and interest rates', that capital controls 
probably have been important i n its operation and that i t has reduced the conditional volati l i ty of 
exchange rates. We attribute many of these findings to the enhanced credibility of the exchange rate 
policies of ERM member countries. Some of our findings, however, namely that ERM member currencies 
do not appear to be perfect substitutes and that there is evidence of long-run misalignment wi th in the 
EMS, do indicate that the EMS may indeed still be in its early days in terms of some of its longer-term 
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of the EMS? Has the EMS been effective i n making member currencies close 
substitutes? What have been the implications of the EMS for the longer-run 
stabilisation of real exchange rates? 

To at tempt to answer these questions meaningfully, however, requires clari
f ication of the perceived aims and objectives of the EMS. The formal objective 
of the Exchange Rate Mechanism (ERM) of the European Monetary System 
(EMS) is the stabilisation, w i t h i n generally narrow pre-agreed bounds, o f 
member countr ies 'nominal exchange rates. Since the EMS is an exchange rate 
mechanism of a customs union, however, i t must be expected, i f i t is to sur
vive in the long run , to ensure that member countries' competitiveness is 
protected; otherwise, the protection-reducing achievements of the customs 
un ion must be called in to question as countries seek to restore their terms o f 
trade. This is to suggest that, at the same time as the immediate and formal 
objective of the system is to stabilise nominal rates of exchange, its inner 
long-run rationale involves a requirement on real rates of exchange. This fun
damental ambiguity accounts for what Goodhart (1986) has pointed out is 
an "unholy alliance" among those advocating British part icipat ion in the E R M , 
between those who seek to consolidate the counter-inflation gains of recent 
years and those who wish to protect the competitiveness o f sterling from any 
repeti t ion of the devastating over-appreciation of the 1980/1981 period. The 
two objectives are clearly not compatible w i thou t a convergence of inf la t ion, 
at equi l ibr ium levels of activity and external balance, between the member 
countries. I n the period of the system's functioning so far, progress towards 
this objective has been provided in the historical context of the second OPEC 
oi l shock which induced among countries generally, and members of the 
EMS in particular, a strong desire to reduce inf la t ion. Given Germany's l ow 
inf la t ion rate and (recent) historical reputation for counter-inflationary pol icy, 
this has impl ied to a degree convergence on the German standard. , 

Given the number of realignments which have taken place w i t h i n the 
Exchange Rate Mechanism of the EMS since its inception in 1979 and the 
fact that variations are permi t ted w i t h i n the par i ty grid margins, i t remains 
in principle questionable whether the provisions o f the system have actually 
induced a greater degree o f stabili ty i n either the real or the nominal exchange 
rate. Thus, one aim of this paper is to present the results of a number of statis
tically rigorous tests for shifts i n vola t i l i ty and predictabil i ty o f participating 
countries' exchange rates since March 1979, using data on a wide range of 
real and nominal , bilateral and effective exchange rates. 

I n the second place, however, we also examine the question of whether any 
reductions in exchange rate vola t i l i ty that may have occurred as a result of 
the operation of the E R M have been bought at the expense of increased interest 
rate vola t i l i ty . Moreover, we also examine the issue concerning the impor
tance of capital controls i n maintaining the E R M . This is clearly an impor tant 



issue, given the prospect of liberalisation of capital controls i n France and 
I ta ly and the possibility of fu l l par t ic ipat ion i n the E R M by the U K , w i t h its 
liberal payments regime. 

Final ly, we tu rn to two issues relevant to the longer-run credibi l i ty of the 
system. First, to what extent has the E R M increased the substi tutabili ty o f 
member currencies? I f the permanence o f the exchange rate un ion is credible, 
one member currency should be as good as another's so that capital f l ight 
in to , say, the mark, should no t create undue pressure on the cross rates. 
Secondly, to what extent has the EMS tended to reduce the extent to which 
real exchange rates between members become misaligned? 

Starting from a posi t ion of high and divergent rates of inf la t ion, the survival 
of the EMS to date has required that fu l l advantage be made of the provision 
for f l ex ib i l i ty contained i n the system (see, e.g., Taylor and Ar t i s , 1988, for 
a discussion of the provisions of the EMS). I t is impor tant to note, however, 
that the in t roduc t ion of the system did not require the abol i t ion o f exchange 
controls; and the use or otherwise of such controls to foster stabili ty i n the 
system is an issue we address below. 

I I E X C H A N G E R A T E V O L A T I L I T Y A N D T H E EMS 

I n this section, we present some new evidence on the effect o f the E R M 
on exchange rate vo la t i l i ty by an examination of a number of nominal and 
real, bilateral and effective exchange rate changes. 

2.1 Previous Volatility Studies 
There have been 11 realignments of the currencies participating in the EMS 

(see Table 1); this, together w i t h the fact that quite wide variations are allowed 
by the par i ty grid margins, leaves i t an open question i n principle whether the 
provisions of the System actually do induce a greater degree of stability i n 
either the nominal or the real exchange rate. 

Table 1: Changes in EMS Central Rates 

Dates of Realignments 

24/9 
1979 

30/11 
1979 

22/3 
1981 

5/10 
1981 

22/2 
1982 

14/6 
1982 

21/3 
1983 

21/7 
1985 

7/4 4/8 12/1 
1986 1986 1987 

Belgian franc 0.0 0.0 0.0 0.0 - 8 . 5 0.0 + 1.5 +2.0 +1.0 0.0 +2.0 
Danish kroner - 2 . 9 - 4 . 8 0.0 0.0 - 3 . 0 0.0 +2.5 +2.0 +1.0 0.0 0.0 
G e r m a n mark +2.0 0.0 0.0 +5.5 0.0 +4.25 +5.5 +2.0 +3.0 0.0 +3.0 
F r e n c h franc 0.0 0.0 0.0 - 3 . 0 0.0 - 5 . 7 5 - 2 . 5 +2.0 - 3 . 0 0.0 0.0 
Ir ish punt 0.0 0.0 0.0 0.0 0.0 0.0 - 3 . 5 +2.0 0.0 - 8 . 0 0.0 
Ital ian l ira 0.0 0.0 - 6 . 0 - 3 . 0 0.0 - 2 . 7 5 - 2 . 5 - 6 . 0 0.0 0.0 0.0 
D u t c h guilder 0.0 0.0 0.0 +5.5 0.0 +4.25 +3.5 +2.0 +3.0 0.0 +3.0 



The difference, stressed by John Williamson (1985), between the concepts 
of exchange rate volatility and misalignment, is impor tant here. Vola t i l i ty is 
a "high frequency" concept referring to movements i n the exchange rate over 
comparatively short periods of t ime. Misalignment, on the other hand, refers 
to the capacity for an exchange rate to depart f rom its fundamental equili
br ium value over aprotracted period of t ime. For the reasons given by William
son i t seems fair to argue that the greater welfare significance attaches to the 
d iminu t ion of misalignment than to the reduction of vola t i l i ty where there is 
(perhaps surprisingly) l i t t l e evidence to support the view that vola t i l i ty is 
welfare-reducing. To be more precise, what has been tested is whether exchange 
rate vo la t i l i ty appears to be trade-reducing. While a study by Akhta r and 
H i l t o n (1984) found that i t was so for US-German trade, comparable studies 
by the Bank o f England (1984) and the International Monetary Fund (1983) 
failed to conf i rm this f inding for alternative trade flows, t ime period and 
vola t i l i ty measures. Recent w o r k by Cushman (1986) has, however, discovered 
evidence of vo la t i l i ty effects on trade when " t h i r d c o u n t r y " effects are con
trol led for (e.g., dollar-mark vola t i l i ty may affect US-UK trade). 

Nevertheless, a number o f studies have concentrated on the evidence that 
the EMS has reduced exchange rate vola t i l i ty , most notably those by Ungerer 
et al. (1983), the European Commission (1982), Padoa-Schioppa (1983), 
Rogoff (1985) and, most recently, Ungerer et al. (1987). Wi thout exception 
the EMS in these studies has been judged as having contr ibuted to improving 
the stabili ty of intra-EMS bilateral exchange rates; the improvement is less 
marked for effective rates, and i t has been argued in qualification that, w i t h 
the lengthier data period over which i t is now possible to run these tests, i t is 
possible to show, i n certain cases, that the earlier claims to stability of the 
EMS have weakened w i t h the passage of t ime (c.f., House of Commons Select 
Committee, 1985, p . x i i i ) . 

2.2 Some New Exchange Rate Volatility Tests 
A l l of the studies cited above, which have tested for a downward shift in 

exchange rate vo la t i l i ty for members of the EMS post-March 1979, have 
generally relied on purely descriptive statistics. As such, they can be at most 
suggestive, and i t is perhaps di f f icul t to assess scientifically the performance 
of the EMS in this respect in the l ight of this evidence. The most straightfor
ward approach to the problem, namely estimating a specific parameterisation 
of the vo la t i l i ty and testing for a structural shift after March 1979, is fraught 
w i t h pitfalls. This is because economists are far from certain concerning the 
correct statistical dis t r ibut ion of exchange rate changes. I t is by now a stylised 
fact that percentage exchange rate changes tend to fo l low leptokurt ic (fat 
tailed, highly peaked) distributions. Westerfield (1977), for example, finds 
that the stable paretian dis t r ibut ion w i t h characteristic exponent less than 



two provides a superior f i t to the change in the logarithm of spot exchange 
rates than the normal dis t r ibut ion. I n a similar vein, Rogalski and Vinso (1978) 
suggest Student's t -dis t r ibut ion as a good approximation. 

We wish to stress the importance of at tempting to capture the correct distri
but ional properties of exchange rate changes in any vola t i l i ty study. By relying 
on simple variance measures, the studies cited above are impl ic i t ly invoking 
a normal i ty assumption, the legitimacy o f which a growing number of studies 
are, at the very least, bringing in to question (see Boothe and Glassman, 1987, 
for additional references). For example, i t might conceivably be the case that 
exchange rate changes at a certain frequency have a Cauchy dis t r ibut ion, for 
which no finite moments of any order exist. 

I n order to t ry and circumvent some of these problems, we decided to 
apply non-parametric tests for vo la t i l i ty shifts which do not require actual 
estimation of the distr ibutional parameters. Instead, exchange rate changes 
are ranked in order of size and inferences are drawn w i t h respect to the shape 
of the ranking. In tu i t ive ly , i f a significant number of lower-ranked percentage 
changes were recorded in the latter half o f the sample, a reduction in vola t i l i ty 
wou ld be indicated. 

Let A e t be the change in the (logarithm o f the) exchange rate at t ime t, 
then the maintained hypothesis is: 

Ae t = ^ + a t e t (1) 

a t = exp (a + j3z j 

where ju, a and|3 are unknown , constant scalars, e t is independently and iden
tically distributed w i t h dis t r ibut ion function F and density funct ion f, and 
z { is a binary variable reflecting the hypothesised change in vola t i l i ty , i.e.: 

1, t < March 1979 

0, otherwise 

Given (1), the nu l l hypothesis of no shift i n vo la t i l i ty is then: 

H o : 0 = O (2) 

Hajek and Sidak (1967) (HS) develop a non-parametric rank test for deal
ing w i t h problems involving this k i n d of framework, which, under appropriate 
regularity conditions, is locally most powerful (HS, pp. 70-71). 

Note, however, that although the test procedure is non-parametric in the 
sense that no vola t i l i ty measures are actually estimated, i n implementing the 
procedure we cannot avoid choosing an appropriate dis t r ibut ion for changes 



in the exchange rate. I n order to t ry and minimise the damage due to choosing 
an inappropriate dis t r ibut ion we selected four wel l -known ones — hopefully, 
the true dis t r ibut ion of exchange rate changes is close to one of them. The 
densities used correspond to the normal , logistic, double exponential and 
Cauchy distributions. A l l o f the chosen distributions are symmetric and bo th 
the double exponential and Cauchy distributions have fat tails. 

2.3 Exchange Rate Volatility Tests: Empirical Results 
Month ly (end month) data on bilateral US dollar exchange rates were taken 

from the IFS data tape for the period January 1973 to December 1986. Bi
lateral rates against the German mark and U K sterling were also constructed 
by assuming a triangular arbitrage condi t ion . Real exchange rates were con
structed by deflating by the wholesale price index (also from the IFS tape). 
The currencies used included 7 E R M members — German mark, Danish kroner, 
Belgian franc, French franc, I tal ian l i ra , Irish punt and Dutch guilder — and 
4 non-ERM members — US dollar, U K sterling, Japanese yen and Canadian 
dollar. A l l results reported are for shifts i n the vola t i l i ty of mon th ly exchange 
rate changes. I n each case, the test statistics were converted to standard nor
mal variates under the nu l l hypothesis by dividing through by the standard 
deviation. Significantly positive statistics indicate a reduction i n vola t i l i ty 
post-EMS, significantly negative statistics an increase (see Taylor and Art is , 
1988, for further details). 

As wou ld be expected, the results of applying these tests to nominal bilateral 
rates (not reported) indicated a significant reduction in vola t i l i ty for E R M 
currencies against the mark, whilst dollar rates generally showed a significant 
rise i n vola t i l i ty post-19 79. Perhaps a l i t t l e more interesting is that these results 
are largely echoed by those in Table 2a, which gives results of the tests applied 
to real mark bilateral exchange rates. There is strong evidence of a significant 
reduction in vola t i l i ty i n the real mark exchange rate against most of the E R M 
currencies, which is i n marked contrast for all the real mark exchange rates 
against the non-ERM currencies. Wi th the exception of the dollar-lira real 
rate, there are no significant shifts i n vola t i l i ty recorded for either the dollar 
or the sterling real rates (not reported). 

Table 2b reports results o f the tests applied to nominal effective rates, using 
the standard I M F (multi lateral exchange rate model or M E R M ) effective 
indices. This appears to weaken the vola t i l i ty reduction effect for the EMS 
currencies — only the I tal ian l ira and, to a lesser extent, the German mark, show 
a significant post-March 1979 vola t i l i ty reduction. For the non-ERM curren
cies, bo th the US dollar and U K sterling effective indices show a significant 
post-ERM rise i n vo la t i l i ty , while the Canadian dollar shows a significant reduc
tion in vola t i l i ty . The results reported i n Table 2c for the real effective M E R M 
rates (deflated by a basket of wholesale price indices, using the standardised 



M E R M weights for the top 10 currencies) are much more clear cut. These show 
a fairly marked reduct ion in real exchange rate vola t i l i ty for all the EMS 
countries, a slightly less marked increase in vola t i l i ty of the real US dollar 
rate, w i t h no significant shift for the other currencies. 

Table 2: Test Statistics for a Shift in Exchange Rate Volatility After March 1979* 

Table 2a: German Mark Real Rates 

Exchange Rate Normal Logistic 
Double 

Exponential 
Cauchy 

D M K - D K R 3.21 2.72 2.71 2.88 
(0.65 E - 3 ) (0.32 E - 2 ) (0.34 E - 2 ) (0.20 E - 2 ) 

D M K - B F R 1.39 1.14 1.17 1.08 
(0.08) (0 .12) (0.12) (0 .14) 

D M K - F F R 4.53 3.75 3.68 3.67 
(0.30 E - 5 ) (0.90 E - 4 ) (0.12 E - 3 ) (0.12 E - 3 ) 

D M K - I T L 6.03 5.08 5.04 5.52 
(0.80 E - 9 ) (0.18 E - 6 ) (0 .24 E - 6 ) (0.17 E - 7 ) 

D M K - N G L 3.45 2.86 2.98 3.28 
(0.23 E - 3 - (0.20 E - 2 ) (0.14 E - 2 ) (0.50 E - 3 ) 

D M K - I R P 6.37 5.34 5.24 5.39 
(0.19 E - 9 ) (0.93 E - 7 ) (0.16 E - 6 ) (0.70 E - 7 ) 

D M K - U S f 0.17 - 0 . 0 5 - 0 . 1 0 - 0 . 8 8 

(0.43) (0.48) (0.46) (0.19) 

D M K - C N S 1.01 0.55 0.58 - 0 . 5 0 
(0.15) (0.29) (0.28) (0.31) 

D M K - J P Y 0.96 0.55 0.47 - 0 . 6 3 
(0.17) (0.29) (0.32) (0.26) 

D M K - U K J E - 0 . 1 6 - 0 . 3 3 - 0 . 2 5 - 1 . 0 0 
(0.43) (0.37) (0.40) (0.16) 

Notes: a A l l statistics are standard normal variates under the null hypothesis of no shift 
in volatil ity. 
Figures in parentheses are marginal (two-sided) significance levels. 
Significantly positive statistics indicate a reduction in volatility post-March 1979; 
significantly negative statistics indicate an increase in volatil ity. 



Table 2b: Nominal Effective Rates 

Currency Normal Logistic 
Double 

Exponential 
Cauchy 

D anish kroner - 0 . 5 9 - 0 . 4 8 - 0 . 6 0 - 0 . 9 5 
(0.28) (0.31) (0.27) (0.17) 

Belgian franc 1.59 1.28 1.26 1.01 
(0.06) (0.10) (0.10) (0.16) 

F r e n c h franc 1.33 0.99 0.88 0.23 
(0.09) (0.16) (0.19) (0.41) 

I ta l ian l ira 3.35 2.51 2.45 1.32 
(0.4 E - 3 ) (0.60 E - 2 ) (0.71 E - 2 ) (0.09) 

D u t c h guilder 0.66 0.39 0.33 - 0 . 4 0 
(0.25) (0.34) (0.37) (0.34) 

Irish punt 0.82 0.54 0.48 - 0 . 3 0 
(0.41) (0.54) (0.63) (0.77) 

G e r m a n mark 2.09 1.55 1.46 0.57 
(0.02) (0.06) (0.07) (0.28) 

U S dollar - 2 . 6 2 - 2 . 2 5 - 2 . 3 1 - 2 . 9 2 
(0.43 E - 2 ) (0.01 (0.01) (0 .17 E - 2 ) 

Canadian dollar 2.03 1.74 1.76 2.05 
(0.02) (0.04) (0.04 (0.02) 

Japanese yen - 0 . 9 4 - 0 . 6 2 - 0 . 6 6 - 0 . 1 2 
(0.17) (0.27) (0.25) (0.49) 

U K sterling - 1 . 8 4 - 1 . 6 2 - 1 . 6 6 -2 .06 . 
(0.03) (0.05) (0.05) (0.02) 

Let us summarise the results so far. There is strong evidence of reduced 
in t ra-ERM exchange rate vola t i l i ty post-March 1979, and signs o f increased 
vola t i l i ty i n dollar and (to a slightly lesser extent) sterling rates. These results 
hold , moreover, for bo th real and nominal exchange rates. 1 

1. I n Taylor and Artis (1988), we report tests for shifts in the conditional volati l i ty of exchange 
rates (i.e., a shift in predictability). These results are qualitatively identical to the results reported above 
for a shift in the unconditional volat i l i ty . 



THE ACHIEVEMENTS O F THE EMS 

Table 2c: Real Effective Rates 

Currency Normal Logistic 
Double 

Exponential 
Cauchy 

Danish kroner 4.36 3.61 3.57 3.45 
(0.65 E - 5 ) (0.15 E - 3 ) (0.18 E - 3 ) (0.27 E - 3 ) 

Belgian franc 1.92 1.61 1.62 1.95 
(0.03) (0.05) (0.05) (0.03) 

F r e n c h franc 2.17 1.78 1.81 1.72 
(0.01) (0.03) (0.03) (0.04) 

Ital ian l ira 3.14 2.45 2.49 2.09 
(0.85 E - 3 ) (0.71 E - 2 ) (0.63 E - 2 ) (0.02) 

D u t c h guilder 1.78 1.45 1.41 1.81 
(0.03) (0.07) (0.08) (0.12) 

Irish punt 5.24 4.41 4.38 4.72 
(0.16 E - 6 ) (0.10 E - 4 ) (0.12 E - 4 ) (0.24 E - 5 ) 

G e r m a n mark 3.35 2.54 2.49 1.32 
(0.41 E - 3 ) (0.50 E - 2 ) (0.63 E - 2 ) (0.09) 

U S dollar - 1 . 3 - 0 . 3 2 - 1 . 3 6 - 2 . 4 8 
(0.09) (0.09) (0.08) (0.65 E - 2 ) 

Canadian dollar 1.39 1.17 1.11 1.11 

(0.08) (0.12) (0.13) (0.13) 

Japanese y e n 0.10 0.11 0.11 0.22 
(0.46) (0.45) (0.45) (0.41) 

U K Sterling - 1 . 4 4 - 1 . 1 2 - 1 . 1 0 - 0 . 9 1 
(0.07) (0.13) (0.13) (0.18) 

I I I I N T E R E S T R A T E V O L A T I L I T Y A N D T H E EMS 

3.1 Volatility Transfer 
One ant i -ERM argument which is sometimes advanced rests on the no t ion 

that advanced macroeconomic systems naturally generate a " lump of uncer
t a i n t y " which can be pushed f rom one po in t in the economy but which w i l l 
inevitably reappear elsewhere (see e.g., Batchelor, 1983; 1985). For example, 
i t might be argued that removing or reducing exchange rate vola t i l i ty w i l l 
inevitably induce a rise i n interest rate vola t i l i ty . Such a conclusion might 
fo l low from inverting a standard exchange rate equation and not ing that the 
interest rate is the only other major " jump variable" in the system. Such a 
phenomenon might be termed "vola t i l i ty transfer". I n so far as the burden 



of increased interest rate vola t i l i ty falls more widely on the general public 
than that of exchange rate vola i l i ty (which presumably falls mainly on the 
company or more part icularly the tradable goods sector), then the welfare 
argument must hinge on which sector wou ld f ind i t easier to hedge the induced 
risk. Given that there already exist well-developed forward foreign exchange 
markets, i t is probable that such an argument w o u l d come down against 
membership of the E R M . 

However, i t is no t at all clear that E R M membership is i n fact equivalent 
to "invert ing the exchange rate equation". I n so far as membership enhances 
the credibi l i ty of pol icy , there may be a significant reduction in speculative 
attacks on the exchange rate and hence a reduction i n the vola t i l i ty of short-
term interest rates ( i f the authorities use interest rates as at least a short-term 
measure for "leaning in to the w i n d " ) . Alternatively viewed, there may be a 
shift i n the economic structure according to the Lucas (1976) cri t ique. 

I n an at tempt to shed some light on these arguments we carried out the 
non-parametric vo la t i l i ty shift tests outl ined above, for mon th ly changes in 
onshore short-term interest rates; the results are reported in Table 3. From 
our discussion in the previous sub-section, the effective operation o f French 
and Ital ian exchange controls for much of the post-ERM period wou ld be 
expected to achieve a reduction in onshore interest rate vola t i l i ty and this is 
borne out , at least for the I tal ian case. There is also, however, strong evidence 
of a reduction in Dutch onshore interest rate vola t i l i ty whilst the converse is 
true for US and Canadian onshore rates. Interestingly, there is also evidence 
of a reduction i n the vola t i l i ty i n U K onshore interest rates. 

3.2 Capital Controls and the EMS 
I t has been argued that exchange controls over capital flows have been a 

particularly impor tant feature of the functioning o f the EMS. The two major 
member countries outside Germany — France and I ta ly — have deployed 
substantial measures of capital cont ro l . Belgium, w i t h its two-tier market 
arrangements, has discriminated between commercial, or current account, and 
capital transactions. 

The significance of these controls was first effectively highlighted by Rogoff 
(1985), who noted the substantial violations of (covered) interest par i ty ex
h ib i ted by France and I t a ly . Subsequently, Giavazzi and Giovannini (1986) 
and Giavazzi and Pagano (1985) have analysed and documented further the 
impact of these controls. Despite anecdotal suggestions that the measures 
have been ineffective, a contrary impression of effectiveness is indicated by 
the wedge between "off-shore" (Euro) interest rates and "on-shore" (domestic) 
interest rates for the countries concerned. Accordingly, we employed the 
non-parametric tests out l ined above to test for a shift i n the vola t i l i ty of the 
offshore-onshore (short term) interest differential post-March 1979, for most 



of the countries considered above. The results are reported in Table 4; they 
do indeed indicate a sharp rise i n the offshore-onshore interest differential 
for the franc and lira, while there is some evidence of a reduction in vola t i l i ty 
of the differential for the mark, guilder and punt . Given that the relaxation 
of U K and Japanese exchange cont ro l was almost contemporaneous w i t h the 
format ion of the EMS, i t is hardly surprising that Table 4 reveals strong evi
dence o f a reduction i n the U K and Japanese offshore-onshore differentials. 

Table 3: Test Statistics for a Shift in Interest Rate Volatility After March 1979: 
Onshore-Offshore Differential* 

Rates Normal Logistic 
Double 

Exponential 
Cauchy 

F r e n c h franc - 2 . 7 0 - 2 . 7 1 - 1 . 9 8 - 2 . 0 1 
(0.49) (0.47) (0.54) (0.36) 

Ital ian l ira - 2 . 5 5 - 2 . 4 6 - 2 . 4 3 - 2 . 2 0 
(0.12) (0.14) (0.14) (0.03) 

D u t c h guilder 2.73 2.26 2.15 1.86 
(0 .64x 10 2 ) (0.02) (0.03) (0 .06) 

G e r m a n mark 2.41 1.89 1.84 1.30 
(0.02) (0.06) (0.06) (0.19) 

Ir ish punt 2.18 1.98 1.93 1.21 
(0.03) (0.05) (0.05) (0.23) 

U S dollar - 1 . 5 6 - 1 . 1 8 - 1 . 1 3 - 0 . 7 9 
(0 .12) (0.24) (0.26) (0.43) 

Canadian dollar - 1 . 4 3 - 1 . 1 0 - 1 . 0 7 - 0 . 5 9 
(0 .15) (0.27) (0 .29) (0.56) 

Japanese y e n 3.67 3.27 3.38 4.71 
(0 .24 E - 3 ) (0.10 E - 2 ) (0.72 E - 3 ) (0.25 E - 5 ) 

U K sterling 5.71 4.74 4.75 4.93 
(0.11 E - 7 ) (0.22 E - 5 ) (0.20 E - 5 ) (0 .84 E - 6 ) 

a S e e note to Table 2. 



Table 4: Test Statistics for a Shift in Interest Rate Volatility After March 1979: 
Onshore Short Rates3 

Rates Normal Logistic 
Double 

Exponential 
Cauchy 

F r e n c h franc 1.05 0.81 0.75 0.51 
(0.29) (0.42) (0.46) (0.61 

Ital ian l ira 4.56 3.69 3.51 2.87 
(0.51 E - 5 ) (0.22 E - 3 ) (0.45 E - 3 ) (0.41 E - 2 ) 

D u t c h guilder 2.91 2.37 2.25 1.85 
(0.36 +-2) (0.02) (0.02) (0.06) 

G e r m a n mark 0.81 0.41 0.38 - 0 . 8 4 
(0 .42) (0 .68) (0 .71) (0.40) 

Ir ish punt 0.93 1.04 0.81 1.31 
(0.35) (0.30) (0 .42) (0.19) 

U S dollar - 3 . 2 9 - 2 . 6 0 - 2 . 5 3 - 2 . 0 1 
(0.10 E - 2 ) (0.92 E - 2 ) (0.01) (0 .04) 

Canadian dollar - 2 . 7 7 - 2 . 1 7 - 2 . 1 1 - 1 . 4 2 
(0.56 E - 2 ) (0.03) (0.03) (0.15) 

Japanese y e n 1.15 0.92 0.96 0.88 
(0.25) (0.36) (0.34) (0.38) 

U K sterling 6.10 5.10 5.10 5.49 
(0.11 E - 8 ) (0 .34 E - 6 ) (0.35 E - 6 ) (0.41 E - 7 ) 

a S e e note to Table 2 . 

I V C U R R E N C Y S U B S T I T U T A B I L I T Y A N D RISK PREMIA 

Fol lowing Canzoneri (1982), we can say that the creation o f an exchange 
rate un ion converts external shocks affecting member countries asymmetri
cally in to symmetric ones; i f the permanence of the un ion is credible, one 
member currency is as good as another's and an external shock inducing a 
fl ight of capital in to , say, the mark, should affect the franc and lira i n the 
same way, relieving pressure on the cross rates. Indeed, a d imuni t ion of the 
exposure of German competitiveness to sentiment against the dollar was 
apparently a major mot iva t ion of German interest i n the founding of the EMS 
(Ludlow, 1982). I t therefore seemed of some interest to examine for the sub-
st i tu tabi l i ty of EMS currencies during the period of operation of the EMS. 



4.1 Testing for Risk Premia in the EMS 
A number o f authors have examined the issue o f foreign exchange risk 

premia — see for example Domowi tz and Hakkio (1985) and Taylor (1988). 
Testing for non-zero risk premia between currencies is an indirect and imper
fect way o f testing for perfect substi tutabil i ty. The configuration o f asset 
demand and supply may be such that the risk premium may be contingently 
zero between currencies whose assets are less than perfect substitutes i n agents' 
portfol ios . A non-zero risk premium is a necessary but not a sufficient con
d i t ion for assets denominated i n those currencies to perfect substitutes. 

A non-zero risk premium should be detected as deviations f rom the non-
risk adjusted uncovered interest par i ty (UIP) condi t ion . The UIP theorem 
states that the interest differential between t w o financial assets, identical i n 
every relevant respect except currency of denomination, should be exactly 
offset by the expected rate o f change of the exchange rate between the relevant 
currencies over the period to matur i ty . Under the maintained hypothesis o f 
rational expectations, the risk-adjusted UIP condi t ion may be wr i t t en : 

" t ^ f V n l J t ) - ^ it ( 3 ) 

where e t is the (logarithm o f the) domestic price of foreign currency, i { is 
the exchange rate on the domestic security w i t h n periods to matur i ty , an 
asterisk denotes a foreign variable and p t denotes the (possibly time-varying) 
risk premium. I f , for example, p { is positive, agents require a premium for hold
ing the domestic security over and above the expected depreciation adjusted 
interest differential. 

Because of the d i f f icul ty i n obtaining observed expectations o f the future 
spot rate, empirical tests o f UIP (i.e. that (3) holds w i t h p t identically zero) 
have generally relied on indirect evidence by assuming covered interest par i ty 
(the forward exchange premium is equal to the interest differential — see 
Taylor 1987a) which together w i t h UIP and rational expectations then implies 
the opt imal i ty of the forward rate as a spot rate predictor. I n contrast to 
early work by Frenkel (1981), a number o f studies have rejected the simple 
UIP condi t ion using this indirect method (Hansen and Hodrick, 1980;Hakkio , 
1981, amongst others). We propose, however, to test currency substi tutabil i ty 
directly by inferring the opt imal condit ional forecast of the future spot rate 
f rom the time series properties of the data, using a method originally developed 
by Sargent (1979) to test the rational expectations model o f the term struc
ture of interest rates. Since this methodology is by now well known, we shall 
give only a brief discussion. For further details see Taylor (1987b). 



Setting the risk premium i n (3) identically equal to zero the UIP condi t ion 
becomes: 

E ( e t + n H t ) - e t = i t - i (4) 

I f the one-period rate o f depreciation, A e t , and the interest differential to
gether fo rm a linearly indeterministic, j o i n t l y covariance stationary process, 
then the multivariate form of a statistical theorem, k n o w n as Wold's decom
posi t ion (Hannan, 1980) implies that the process has a unique, infinite-order 
moving average representation. For a suitably chosen value of n , this can be 
approximated in finite samples by an n-th order bivariate vector autoregres-
sion. This can be w r i t t e n : 2 - 3 

fAe. n / a ; \ n / p \ 
- S 

k l t - i * / i=l XT;, 
( i - i * ) t - i 1 1 (5) 

where the innovations process w t = (etVt)' is vector white noise: 

A e t - i + S 

i=i \ 6 . / y? 

E ( w t W ; _ i ) 

In companion form the model is: 

= j @ , i = 0 
/ o, 0 

Z t - * Z t _ 1 + y t . (6) 

where 

<p = 

ttl tt2 < V l 

? 1 ? 2 T n - l 

0 

0 

S l 5 2 6 n - l 

"XT 
2. Note that the vector autoregressive representation (10) implici t ly assumes that the moving average 

representation has zero deterministic part. I n all the empirical work, the data were transformed to mean 
deviation form, which is equivalent to including constants in the vector autoregressions. 

3. Note that this formulation does not directly contradict our earlier reasoning that the exchange 
rate approximates a random walk — the coefficient matrix may be sparse. Also, although we do not 
allow for heteroscedastic disturbances in this section, results obtained using the heteroscedastic-
robust vector autoregressive tests developed in Taylor 1987c yielded qualitatively identical results to 
those reported below. 



Z t = ( A e t , . . . A e t _ n + 1 , ( i - i * ) t , . . . , ( i - i * ) t _ n + 1 ) ' 

p t = ( e t 0 . . . 0 T ? t 0 . . . 0 ) ' 

Using the first-order formulat ion, (6), i t is then easily shown that: 

= ( h ' | = i $ k + 1 - g ' * ) z t _ 1 ( 7 ) 

where A t - 1 is an informat ion set consisting of only lagged values of the rate 
of depreciation and the interest differential and h and g are 2n-dimensional 
selection vectors w i t h u n i t y i n the first and ( n + l ) t h element respectively, 
and zeros elsewhere. However, taking expectations o f the uncovered interest 
par i ty condi t ion under perfect substi tutabil i ty, (3) , w i t h respect to A t - 1 

implies that (7) should be ident ica l ly equal to zero. Hence, the zero risk pre
m i u m restrictions are: 

h ' is $ k + 1 - g ' $ = 0 (8) 

One way of testing these restrictions is to estimate the unrestricted system 
by ordinary least squares and construct a Wald test statistic. Since this is an 
asymptotic test, however, we also computed l ike l ihood ratio and lagrange 
mul t ip l ier statistics for the restrictions as a cross-check (see Taylor , 1987b, 
for details on the construction of these statistics). 

4.2 Empirical Results 
M o n t h l y (end-month) data on six-month Eurodeposit interest rates were . 

taken from the Financial Times. I n order to ensure compatabi l i ty , the exchange 
rate data used i n this section were also taken from this source. The E R M cur
rencies considered were the German mark, French franc, I tal ian l ira, Dutch 
guilder and Irish pun t ; the non-ERM currencies were the US dollar, U K ster
l ing and Japanese yen. 

The order of the vector autoregressions was chosen using the method out
l ined in Taylor (1987b). Basically, this involves balancing criteria such as 
whiteness o f residuals, l ike l ihood ratio tests on lag restrictions and minimisa
t ion of the Akaike Informat ion Cri terion (Akaika, 1973). 

Table 5 gives the results of testing for zero risk premia between the mark 
and the other currencies examined during the period of operation of the 
EMS. Whatever test statistic is used, the results are qualitatively identical. As 
one might have expected, the simple UIP condi t ion (zero risk premium) can
n o t be rejected for dollar-mark. On the other hand, there are massive rejections 



of simple UIP between the mark and both the yen and sterling. Perhaps the 
most str iking finding, however, is the strong evidence of non-zero risk premia 
between the mark and the other E R M currencies. I n particular, the simple UIP 
condi t ion is rejected for the Dutch guilder-mark exchange rate, which is per
haps slightly surprising since the dollar-mark and the dollar-guilder exchange 
rates are often seen as moving in tandem. 

Given that the assumption of rational expectations formed part of the main
tained hypothesis i n the tests outl ined and applied above, one possible inter
pretat ion of these findings is that market participants do not i n fact efficiently 
process and act upon all available informat ion . However, since typical partici
pants in foreign exchange and asset markets are highly motivated professionals 
w i t h access to potent ial ly vast informat ion sets l i terally at the touch of a 
bu t ton , this might appear a rather unattractive opt ion . Indeed, many eco
nomists who wou ld demur at the rational expectations hypothesis in general 
wou ld accept i t as a useful work ing hypothesis when applied to foreign 
exchange or asset markets — such a view forms the basis, for example, of the 
"par t ly r a t iona l" models of Dornbusch (1976) or Blanchard (1981). 

Given that a non-zero risk premium is a necessary but not a sufficient con
d i t ion for the assets o f t w o currencies to be perfect substitutes, our findings 
can at most be taken as circumstantial evidence of perfect substitutabili ty 
between the mark and the US dollar. By denying this necessary condi t ion for 
all other currencies against the mark, our results do, however, imply that the 
EMS has not been successful i n rendering all member currencies perfect sub
stitutes. Thus, the results of this section suggest that the EMS has not been 
successful i n el iminating the vulnerabil i ty of the cross rates o f its members 
vis-a-vis the mark to swings in sentiment against the dol lar . 4 

V R E A L E X C H A N G E RATES A N D T H E EMS: R A N D O M W A L K 
O R D R A G G I N G ANCHOR? 

As we noted i n the in t roductory section, arguments for jo in ing the E R M 
may hinge on the targeting of either the real or the nominal exchange rate. 
Al though EMS realignments have probably made less than fu l l adjustment for 
price level differences, one w o u l d expect the longer-run consequences of E R M 

4. Radaelli (1987) provides corroborating evidence of a non-zero risk premium between the franc 
and the mark over this period by estimating a particular parameterisation of the risk premium suggested 
by Frankel (1982). From an examination of movements in the onshore-offshore differential, Radaelli 
also suggests that market participants may have been reasonably accurate in forecasting the timing of 
realignments. This is quite important in the present context since otherwise our results may suffer 
from the "peso problem" (Krasker, 1980). I n order to be absolutely sure that our results are not 
dominated on the peso problem, we are currently engaged in research which separates the data into 
" turbulent" and "non-turbulent" periods. 



Table 5: Wald, Likelihood Ratio and Lagrange Multiplier Tests for the Zero Risk Premium Restrictions: Six Months Maturity* 

Likelihood Lagrange 

Exchange Rate 
Chosen 
of n * 1 R2 Q 2 

L(n-l) L(n+1) 
Wald 

Statistic 
Ratio 

Statistic 
Multiplier 

Statistic 

Franc-Mark 1 0.10 0.71 26 .16 22.77 5.48 13.96 12 .94 11 .03 
(0.45) (0.65) (0 .24) (0 .001) (0 .0015) (0 .004) 

L ire -Mark 1 0.01 0.66 34.87 28.65 6.91 88.15 60 .13 52.31 
(0 .11) (0 .33) (0 .14) (0 .00) (0 .00) (0 .00) 

Gui lder-Mark 3 0.36 0.64 5.25 30.47 8.49 6.97 268 .70 135 .83 116.68 
(0.99) (0 .17) (0.07) (0 .14) (0 .00) (0.00) (0 .00) 

Dol lar-Mark 2 0.09 0.66 19.21 26 .10 18.26 3.55 5.99 5.84 5 .64 
(0.79) (0 .40) (0 .001) (0 .47) (0.20) (0 .21) (0 .23) 

Sterling-Mark 1 0.16 0.80 20.79 19.43 — 1.61 595 .85 249 .85 138.71 
(0.75) (0 .82) (0 .00) (0 .00) (0.00) (0 .00) 

Y e n - M a r k 2 0.08 0.87 12.53 33 .63 14.51 5.67 506 .54 427 .03 310 .16 
(0.98) (0.12) (6 .006) (0.22) (0.00) (0.00) (0 .00) 

Punt-Mark 2 0.09 0.83 11.55 18 .64 12.22 4.71 388.21 306 .95 281 .22 
(0.99) (0.81) (0 .01) (0.32) (0 .00) (0.00) (0 .00) 
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a P e r i o d of estimation is J u l y 1979 to December 1986, truncated as necessary because of lags. R i and R 2 denote the coefficients 
of determination for the rate of depreciation and interest differential regressions respectively, Q j and Q 2 are the corresponding 
L j u n g - B o x statistics, evaluated at 27 autocorrelations and are asymptotical ly central chi-square variates under the null of white 
noise residuals, wi th (27-n) degrees of freedom; L ( n ~ l ) i n a l ikel ihood ratio statistic for a vector autoregression of order ( n ~ l ) 
( V A R ( n - ) ) against the alternative V A R ( n ) , whilst L ( n + 1 ) tests V A R ( n ) against V A R ( n + l ) : each is asymptotical ly central chi-
square variate wi th four degrees of freedom, and was constructed wi th a finite sample correct ion for degrees of freedom as sug
gested in S ims , 1980; the Wald, l ikel ihood ratio and Lagrange multiplier statistics for the zero risk premium restrictions are each 
asymptotical ly central chi-square under the null wi th 2n degrees of freedom; figures i n parentheses denote marginal significance 
levels in all cases. 



membership to entail convergence on some form of purchasing power par i ty 
(PPP), at least against other E R M currencies; indeed this can be viewed as a 
measure of pol icy convergence. As we noted i n our in t roductory section, the 
long-run survival of the system w o u l d seem to depend upon long-run preser
vation of competitiveness, so that member countries are no t continual ly 
tempted to t ry and restore their terms o f trade. 

I n fact, however, there exists a whole literature which suggests that devi
ations f rom PPP, as measured by the real exchange rate, can generally be 
characterised as martingale or, more particularly, random walk behaviour. 
Seminal papers in this context are those o f Rol l (1979), who proposed a 
martingale PPP hypothesis based on efficient international goods arbitrage, 
and Adler and Lehmann (1983), who derive similar conclusions based on 
considerations of efficient cross-border bond arbitrage. Indeed, i f the expected 
exchange rate depreciation over a given period is just equal to the expected 
inf la t ion differential, the real exchange rate must fo l low a random walk. 

This returns us to the dist inct ion we made earlier (and which has been 
stressed by Williamson (1985) between volatility and misalignment. We 
believe that the results reported above constitute quite unequivocal evidence 
that the E R M has reduced exchange rate vola t i l i ty , bo th real and nominal . I n 
this section we want to investigate whether this vo la t i l i ty reduction has been 
coincident w i t h a reduction in longer-term misalignment. 

We propose to examine the long-run implications o f the EMS by testing 
for un i t roots i n real exchange rates. Since the real exchange rate can be viewed 
as a deviation from PPP, i f some form o f (relative or absolute) PPP is to 
h o l d i n the long run , the real exchange rate must be characterised by a station
ary process. I f the real exchange rate is non-stationary, there is no tendency 
for i t to settle down at any particular level, even i n the long run. Thus, PPP 
deviations — the degree of misalignment — w i l l tend to get larger and larger 
over t ime. 

5.1 Testing for Unit Roots in Real Exchange Rates 
The specific hypothesis under examination is that the real exchange rate is 

characterised by a stochastic process w i t h a uni t root . Denote the real exchange 
rate c, and suppose i t is generated i n discrete t ime according to : 

c t = c t - i + u t ( 9 ) 

where the error sequence ( u t ) may be weakly dependent and heterogeneously 
distributed but satisfies certain weak regularity conditions (see Phillips, 
1987, or Taylor , 1987d). This assumption concerning the error process is 
quite impor tant for t w o reasons. Much previous empirical work on this topic 
may be confounded because of impl ic i t assumptions made concerning the 



error process i n the random walk specification — i.e., that i t is independently 
and identically distributed ( i id) . As noted above, a number of authors, particu
larly Cumby and Obstfeld (1984), and Domowi tz and Hakkio (1985), have 
observed the presence o f condit ional heteroscedasticity (more particularly 
autoregressive condit ional heteroscedasticity) i n exchange rate innovations. 
I n addi t ion, the "peso p r o b l e m " (Krasker, 1980), suggests that a perceived 
small probabi l i ty of a large, discrete change i n the exchange rate (such as an 
expected realignment), which does not materialise in-sample, w i l l induce 
serial dependence in to the forecast errors. I n the present paper we therefore 
apply un i t roo t tests which are non-parametric w i t h respect to nuisance par
ameters and which therefore al low for weakly dependent and heterogeneously 
distributed forecast errors. Secondly, i t may wel l be that the real exchange 
rate follows some general A R M A process w i t h a un i t root , rather than a pure 
random walk: 

( 1 - L ) A ( L ) c t = B ( L ) v t 

(where A ( . ) and B(.) are scalar polynomials i n the lag operator, L ) which can 
be wr i t t en i n the form (9) w i t h 

u ^ A " 1 (L) B ( L ) v t . 

Thus, although we apparently test for a pure random walk, the results may 
in fact detect non-stationarity in higher-order processes. 

I n order to test the un i t roo t hypothesis w i t h independent and identically 
distributed ( i id) errors, Dickey and Fuller (1981) and Fuller (1976) propose 
tests based on the ordinary least squares (OLS) regression: 

c t = | x + 0 ( t - T ^ + a c ^ + u t (10) 

where T is the sample size and the nu l l hypothesis is 

H o : ( / i , / J , a ) = ( 0 , 0 , l ) . (11) 

Under the maintained hypothesis that the error sequence is i i d , Fuller (1976) 
and Dickey and Fuller (1981) derive the l im i t i ng distributions o f the standard 
"t-statistics" for the individual nu l l hypotheses a = 1, ju = 0, 0 = 0 (these 
statistics w i l l no t be distr ibuted as t under the nu l l because of the presence 
of a uni t roo t ) and use Monte Carlo methods to construct estimates of their 
finite sample empirical distributions. We denote these Dickey-Fuller statistics 
as t a , t ^ and t^ respectively. Phillips and Perron (1986) propose amending 
these statistics to allow for weakly dependent and heterogeneously distributed 



errors (see Phillips and Perron, 1986 or Taylor, 1987d, for details). We denote 
these amended statistics t * t * and t J respectively. 

5.2 Empirical Results 
Using the same exchange rate and price series data as i n our vo la t i l i ty tests, 

we tested for un i t roots i n real exchange rates against the mark, pre- and post-
EMS. 5 The results are given i n Table 6. Interestingly, i n no case, either pre-
or post-EMS, can the nu l l hypothesis o f a pure random walk w i t h zero dr i f t 
be rejected as standard levels o f significance. 

Table 6: Testing for Unit Root in Real Exchange Rates3 

c t = M + |3 ( t - T / 2 ) + a c t _ j + u t 

Exchange Rate Period t*H t*a t*P 

D M K - D K R P r e - E M S 2.55 - 0 . 8 1 - 2 . 7 0 
P o s t - E M S 1.01 - 0 . 2 3 - 0 . 2 6 

D M K - B F R P r e - E M S 2.64 - 0 . 7 8 - 2 . 7 2 
P o s t - E M S 0.98 - 0 . 2 4 - 0 . 3 0 

D M K - F F R P r e - E M S 2.75 - 0 . 8 6 - 2 . 6 8 
P o s t - E M S 0.97 - 0 . 2 1 - 0 . 2 5 

D M K - I T L P r e - E M S 2.66 - 0 . 8 4 - 2 . 6 9 
Pos t -EMS 0.98 - 0 . 2 5 - 0 . 2 6 

D M K - N G L P r e - E M S 2.61 - 0 . 8 3 - 2 . 7 1 
P o s t - E M S 0.98 - 0 . 2 2 - 0 . 2 6 

D M K - I R P P r e - E M S 2.42 - 0 . 8 8 - 2 . 4 4 
Pos t -EMS 1.08 - 0 . 2 6 - 0 . 3 1 

D M K - U S I P r e - E M S 2.81 - 0 . 7 7 - 2 . 1 1 
Pos t -EMS 1.04 - 0 . 2 7 - 0 . 3 1 

D M K - C N S P r e - E M S 2.59 - 0 . 8 4 - 2 . 6 5 
Pos t -EMS 0.97 - 0 . 2 6 "0 .25 

D M K - J P Y P r e - E M S 2.63 "0.83 "2 .70 
P o s t - E M S 0.99 "0.24 - 0 . 2 6 

DMK-UK£ P r e - E M S 2.65 - 0 . 8 2 - 2 . 7 2 
P o s t - E M S 1.08 - 0 . 2 9 - 0 . 3 0 

a t*, t*, t* are the Phill ips-Perron test statistics for the null hypothesis Ha: a = 1, 
H b : M = 0, H c : j 3 = 0. 

Approximate rejection regions at the 5% level 
are (t* | t* < - 3 . 4 5 ) , (t* | | t* | < S.42JL 

and (tj!| | | t£ | < 3.14) respectively. 

5. I n each case, the logarithms of the real rate was normalised to zero at the beginning of each test 
period. 



Recall, however, that the results reported in Section I I show a very definite 
reduction in in t ra -ERM exchange rate vola t i l i ty post-March 1979. I n terms 
of the present section, this can be interpreted as a reduction in the (average) 
variance of the disturbance term, u ( , i n (9). Thus, one interpretat ion o f the 
present results is that although the E R M has no t been able to pu t a halt to 
the tendency for exchange rates to become misaligned, i t has been successful 
in reducing the rate at which the degree o f misalignment grows. Put another 
way, the E R M appears to have increased exchange rate predictabi l i ty . 

V I CONCLUSIONS 

6.1 The Case of Ireland 
The case of Ireland is a special one i n that i t involves a country leaving a 

monetary union w i t h sterling for an EMS which does no t — i n its principal 
respect — include sterling. Since sterling remains an important currency for 
Ireland (along w i t h the dollar) , i t is by no means a foregone conclusion that 
this choice w i l l have produced a stabilising effect on Ireland's exchanges. 

Our results for the Irish pun t have been included in the tables reported 
above. As must be expected, o f course, vo la t i l i ty against sterling has increased 
over the per iod o f operation of the EMS; our results show that i t has also 
increased against the dollar i n the same period, bu t has fallen significantly 
against the mark. As a result, the vola t i l i ty o f the nominal effective Irish 
exchange rate has shown no significant change, whilst vola t i l i ty i n the real 
effective rate has in fact undergone a significant decline. 

The results for Ireland i n respect o f the vola t i l i ty o f interest rates do not 
show any significant change for either offshore or onshore rates, although the 
vola t i l i ty of the differential does appear to have fallen somewhat. As w i t h 
other E R M currencies, we cannot reject for the real Irish exchange rate against 
the D M a un i t roo t hypothesis; nor can the punt be regarded as a perfect 
substitute for D M . 

The overall impression is that the regime change impl ied in breaking w i t h 
monetary un ion w i t h the U K has been by no means bad for the stability o f 
the Irish currency, or for the vola t i l i ty o f Ireland's real rate of exchange. The 
record in these respects wou ld no doubt have been improved by a successful 
adherence on the part of the U K to the E R M and no t only Ireland might have 
benefited from this. However, this is another story. 

6.2 General Conclusion 
The EMS has defied predictions of its imminent demise and thereby bu i l t 

up a stock of credibi l i ty w i t h the market — as also w i t h governments. Thus, 
we found unequivocal evidence that the E R M has brought about a reduct ion 
in bo th the condit ional and uncondit ional variance of exchange rate changes 



and, far f rom having purchased this reduction at the cost o f increased rate 
vo la t i l i ty , there is also some evidence of a reduction i n the vola t i l i ty o f interest 
rates for E R M members. We attr ibute this to be enhanced credibi l i ty of the 
exchange rate policies of these countries. 

I n detail, however, the operation o f the EMS has clearly owed something, 
at times, to the controls over capital flows by France and I ta ly . The present 
phase o f liberalisation i n these countries has highlighted the need for changes. 
Indeed, i t is now recognised by E R M member countries that there is a need 
for constant moni to r ing of the system and changes i n its mode of operation 
from time to t ime. I n addit ion, i t has also become more accepted that more 
explici t co-ordination of monetary, particularly interest rate, pol icy may be 
necessary. 

T w o other findings are of interest. The E R M has not , apparently, been 
successful i n rendering member countries' currencies perfect substitutes or i n 
establishing long-run convergence on some form of purchasing power pari ty. 
These findings are probably as much indicative of the system's comparative 
infancy as of any intrinsic weakness, but they do suggest that the longer-term 
properties of the system might reward further research. 
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