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INTRODUCTION 

Since its inception the Exchange Rate Mechanism (ERM) of the European Mone- 
tary System has evolved beyond its initial role of reducing nominal exchange rate 
variability to symbolise the commitment to stable and low inflation rates. In this second 
role, it is sometimes conjectured that the exchange rate constraint serves to lower 
inflation by directly influencing inflation expectations in the private sector, thereby 
accelerating and reducing the output cost of disinflation, as well as by limiting the scope 
for inflationary monetary and fiscal policies. This paper tries to assess the extent to 
which inflation expectations have been affected by the increasing commitment to the 
ERM. 

The initial members of the ERM experienced sharp declines in inflation during the 
1980s that were especially pronounced in those countries which entered the ERM with 
high inflation rates (Table 1, Chart 1). At the same time, however, significant increases 
in unemployment also occurred that were only partially reversed during the upturn from 
1987 to 1990. The simultaneous rise in unemployment and decline in inflation makes it 
difficult to assess whether the benefits of ERM membership came primarily in the form 
of enforcing disinflationary policies via an exchange rate constraint, or whether such a 
constraint itself contributed to improving the credibility of the commitment to lowering 
inflation rates and served to directly reduce inflation expectations. 

The distinction is important because policies that directly lower inflation expecta- 
tions will also reduce the costs of disinflation to the extent that actual inflation rates fall 
with expectations. Thus, the remaining high-inflation countries of the ERM, as well as 
countries currently outside the ERM, would be able to significantly lower their costs of 
disinflation if the private sector viewed their commitment to disinflation as being su#- 
ciently credible. In the context of the ERM, the main candidate policy is adherence to a 
fixed (and preferably, narrow) band of allowable exchange rate fluctuation. In a more 
general context, a variety of candidate policy rules have been proposed. 

This article both examines the analytical foundations of the credibility hypothesis 
and reviews the econometric evidence on whether or not credibility contributed to low- 
cost disinflation in ERM countries. The article goes on to provide some independent 
estimates of possible credibility effects since 1987, when nominal exchange rates 
became largely fixed among ERM countries. The greater stability of nominal exchange 
rates within the ERM since 1987 allows a relatively clear-cut test of the proposition that 
adherence to a verifiable policy rule based on a nominal anchor will produce a rapid 
shift in inflation expectations, although the precise degree to which policies are credible 
is always difficult to access. 

After considering both the analytical underpinnings of the credibility model and the 
empirical evidence, this article concludes that policy credibility in ERM countries has 

46 



Table 1. Comparison of inflation rates in ERM and non-ERM countries 
Percentage changes in private consumption deflators at annual rates 

Original ERM countries 
Germany 
France 
Italy 
Netherlands 
Belgium 
Denmark 
Ireland 
Weighted average, excl. Germany 
Unweighted average, excl. Germany 

P New ERM countries 
United Kingdom 
Spain 

Non-ERM countries 
United States 
Japan 
Canada 
Australia 
Austria 
Finland 
New Zealand 
Norway 
Sweden 
Switzerland 
Weighted average 
Unweighted average 

-4 

Weights 197880 1981-83 1984-86 1987-89 1990 - "911 

4.3 5.0 1.4 1.7 2.5 3.8 
42.0 11.0 11.4 5.4 3.1 2.9 2.8 
35.5 16.0 16.7 8.8 5.5 6.2 6.1 
10.1 5.3 4.8 1.6 0.9 2.5 2.7 
6.5 4.8 7.9 4.2 2.2 3.5 3.2 
4.7 10.1 9.7 4.5 4.8 2.5 2.7 
1.2 13.7 14.5 5.5 3.2 3.2 3.0 

11.8 12.3 6.1 3.7 4.1 4.0 
10.2 10.8 5.0 3.3 3.5 3.4 

12.9 8.2 4.9 5.0 5.0 6.0 
17.4 13.7 9.3 5.7 6.7 2.4 

54.9 9.1 6.3 3.2 4.3 5.0 3.4 
29.5 5.2 3.1 1.7 0.6 2.4 2.4 
5.0 8.7 9.2 3.8 4.2 4.2 5.3 
2.4 9.5 9.6 7.4 7.2 6.1 2.8 
1.4 5.0 5.7 3.6 1.8 3.1 3.1 
1.1 9.2 10.0 5.4 4.5 5.8 3.9 
0.5 14.7 12.3 11.7 9.3 6.1 2.3 
1.1 7.8 10.9 6.6 6.1 3.2 3.1 
2.0 11.3 11.4 6.4 6.1 9.3 9.3 
2.1 3.2 4.9 2.4 2.5 5.4 5.5 

7.8 5.8 3.0 3.3 4.3 3.3 
8.4 8.4 5.2 4.7 5.1 4.1 

Rank 
(Lowest inflation country = 1) I i 197880 1987-89 1990 

2 3 2 
13 7 5 
18 14 17 
6 2 2 
3 5 9 

12 12 2 
16 8 7 

11 8 7 

15 13 11 
19 15 18 

9 10 11 
5 1 1 
8 9 10 

11 18 15 
4 4 6 

10 11 14 
17 19 15 
7 16 7 

14 16 19 
1 6 13 

1 9  11 11 
I 

Note: The table excludes four OECD economies; Iceland, Greece, Portugal and Turkey. These countries experienced the highest rates of price increases among the OECD economies in all the periods reported. The 
recent ranking is based on 1990 inflation rates in order to abstract from the effects of German unification. 



Chart 1. Labour market conditions and inflation reduction 
in ERM countries 
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Chart 1. (cont.) Labour market conditions and inflation reductlon 
in ERM countries 
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Chart 1.  (cont.) Labour market conditions and inflation reduction 
in ERM countries 

14 

13 

12 

11 

10 

9 -  

8 -  

4 

3 -  

7 

%' %' 

20 Belgium 0.074 30 lreland 8.5 

- Belgium 60 - 
A I \  

- l i ;  \\ 59 

- i i' 
,'i \ 

: i 
i , I  I '\ 

Labour share 4 - i /I( 
6 - i  I 

5 - j  I \ - 5 3  

- 
\ 
\ - 58 

\ i"j I \ 
\ - 5 7  

i ; i  - 56 

\ I  
\ I  

- 

- i 

- 55 

- 54 
(fight scale) '\ I 

I 

\, 
\, - 

* 1- 
I Unemployment rate 

I (left scare) 52 
I 
I 

~ 1 : I t  I 1 ,  I 1 8  I *  I S I S  1 ,  1 8  1 ,  1 ,  I * I 1 ,  .? 8 21 

0.072 28 

0.070 26 

0.068 24 

0.066 22 
20 

0.064 
18 

0.062 
16 

0.060 
14 

0.058 
12 

10 
0.056 

0.054 

0.052 

0.050 4 

0.048 2 

1. :I Wageinfiation rate 

2 i i J  
:: - 

s : : (fenscale) 

8 : :  

(fight scale) 

8.0 

7.5 

7.0 

6.5 

6.0 

5.5 

5.0 

4.5 

4.0 

3.5 

3.0 .--.. . I 
2.5 

72 74 76 78 80 82 84 86 88 90 
0 I ' I ' I ' I ' I ' I ' I ' I I ' I ' I ' I ' I '  I ' I ''I ' I ' I 'l'T' I -2 3 0.046 

% I  

72 74 76 78 80 82 84 86 88 90 

18 

17 

16 

15 

14 

13 

12 

- - -  
72 74 76 78 80 82 84 86 88 90 72 74 16 78 80 82 84 86 88 90 

1. Chanw from two semesters earlier. 
Source: OECD Secretariat 

50 



not significantly reduced the costs of disinflation. The paper finds some policy credibility 
effects in financial markets in the second half of the 198Os, but there is little evidence of 
a downward shift in inflation expectations in labour or product markets after 1987. This 
conclusion is similar to the generally negative results found in the literature for the 
pre-1987 period. In particular the evidence presented below, as well as the review of 
earlier work, finds little basis for concluding that adhering to the ERM bands alters the 
trade-off between inflation and unemployment. Hence, either inflation expectations 
have not responded to the greater credibility of inflation policy, or labour market institu- 
tions and rigidities have prevented lowered expectations from translating into lower 
inflation. 

A second contribution of this paper has methodological as well as policy interest. A 
common view is that increases in the NAIRU (non-accelerating inflation rate of unem- 
ployment) account for much of the unemployment increases in ERM countries during 
the 1980s, casting doubt on traditional tests for improved credibility which rely on 
detecting structural changes in standard expectations augmented Phillips curves that 
incorporate constant NAIRUs. To avoid such problems, this paper uses several differ- 
ent methods to decompose the unemployment rate into cyclical and trend, i.e. NAIRU, 
components. If such decompositions could successfully distinguish the cyclical compo- 
nent of unemployment from its NAIRU component, the cyclical unemployment rate term 
should bear a stable relationship to wages, and the NAIRU would be found to be 
irrelevant for wage formation. Thus, controlling for changes in the NAIRU would allow 
credibility effects to be detected even in periods of rising NAIRUs. However, the use of 
such a decomposition does not reverse the conclusions based on Phillips curves that 
there is little evidence of a downward shift in inflation expectations due to credibility in 
the late 1980s. Second, the constructed trend components often have more effect on 
wage behaviour than do the constructed cyclical components, contradicting the notion 
that the upward drift in the average level of unemployment rates in the 1980s had little 
effect on inflation. Hence, these results both justify the traditional tests for detecting 
credibility, and suggest that less of the 1980s unemployment increase may have been 
related to a rising NAIRU than is generally perceived. As a general procedure, it seems 
useful to test whether estimates of the NAIRU, obtained either from structural modelling 
or through time series methods, are in fact uncorrelated with wage increases. 

Section I below reviews the analytical underpinnings of the credibility literature, 
arguing that some of the underlying foundations have modest empirical backing at best. 
Moreover the academic literature appears to focus too heavily on commitment and 
credibility in monetary policy alone, largely ignoring the potential for structural and fiscal 
policies to undermine the credibility of even a determined monetary policy. Section II 
reviews the empirical literature on credibility in the ERM. Section I l l  presents additional 
empirical evidence, based on the more recent period of stable exchange rates, that 
largely confirms the earlier results, concluding that there is little evidence that credibility 
effects have played a role in labour market behaviour. 
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I. CREDIBILITY AND INFLATION EXPECTATIONS 

A. Analytical underpinnings 

A review of the linkages between credibility, inflation expectations and inflation 
may make it easier to assess the extent to which a credible commitment to exchange- 
rate stability has lowered the costs of disinflation in the ERM’. These costs of disinfla- 
tion can be reduced either by increasing the responsiveness of wages and prices to 
excess supply or by shifting inflation expectations downwards. Where labour and 
product market prices do not respond quickly to excess supply (as is the case in many 
ERM countries), a fast adjustment of inflation expectations may be an attractive disin- 
flation option as compared with structural measures to increase labour market flexibility 
that may be more difficult to implement. The rigidities that characterise inflexible labour 
markets may, however, themselves prevent lowered inflation expectations from affect- 
ing the actual path of inflation. The possibility of a downward shift in inflation expecta- 
tions requires that expectations be at least somewhat forward-looking, as well as 
responsive to policy commitments that are viewed as credible. As compared to situa- 
tions in which inflation expectations reflect only past wage and price developments, a 
credible disinflation would be faster and require less unemployment and output loss. 

Much of the credibility literature is motivated by the observation that most, if not all, 
OECD countries experienced higher than desired levels of inflation in the post-war 
period, especially after around 1970, without any apparent offsetting benefit from the 
inflation in terms of higher levels or growth rates of output. The persistence of inflation 
has led analysts to attempt to model it as an equilibrium phenomenon that can result 
from private and public sector optimisation, despite the lack of benefits from anticipated 
inflation. The basic credibility model is well-described in Barro and Gordon (1 983), 
Barro (1 985) and Blanchard and Fischer (1 989). 

In the credibility model, inflation expectations are high because wage and price 
setters recognise that policy-makers have conflicting, and irreconcilable, objectives 
- low and stable inflation and output levels that exceed the natural rate. Given these 
objectives, the authorities are assumed willing to exploit a short-run inflation output 
trade-off, even when they recognise that no long-run trade-off exists. Private sector 
agents understand these incentives and, accordingly, adjust their inflation expectations 
upwards. Beyond a certain point, however, the additional inflation required to maintain 
higher output is no longer acceptable to policy-makers and inflation stabilises, but 
output is no higher than it would have been at zero inflation. With expectations of 
inflation quickly ratcheting up to the threshold, policy-makers are left with little room to 
actually implement further expansionary policy without raising inflation to beyond the 
acceptable level. Any subsequent disinflation will entail a loss of output, unless policy- 
makers can convince the public that they will not re-inflate in the future. If they can not 
credibly make such a commitment, policy-makers may choose to allow inflation and 
inflation expectations to permanently remain at the threshold level. 
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B. Policies to achieve credibility 

At its simplest, credibility means that policy-makers can convince the public to 
accept and act upon the commitments that they make. Because policy-makers may 
have incentives to renege on such policy commitments, the public may believe them 
only when adherence is verifiable or a sufficiently large penalty is attached to reneging. 
The need to back up commitments argues for rules for policy-making rather than 
discretion, which may be abused. Various methods have been proposed to make low 
inflation commitments credible, such as removing the discretion to inflate from policy- 
makers, legislating commitment to disinflation, and ensuring policy is placed in the 
hands of individuals or institutions that are known to be unwilling to inflate 
opportunisticall y. 

In practice, programmes to obtain credibility often contain elements of all three 
approaches. For example, analysts who view the ERM as a vehicle by which less- 
credible policy-makers have obtained credibility often emphasise the direct disinflation- 
ary aspects of tying the exchange rates to a “hard” currency, such as the Deutsche- 
mark, the implicit insulation of monetary policy-making from short-term political consid- 
erations by shifting to the exchange rate as the primary short-term target of monetary 
policy and the confidence of the public and investors in the Bundesbank‘s commitment 
to low inflation. Much of the discussion surrounding the nature, independence, targets 
and even the location of the central bank of the future European monetary union aims 
at endowing that institution with features that will enhance its credibility from the start. 

Removing discretion 

Tying policy to a rule may prove helpful in allaying the fears that policy-making 
discretion will lead to inflation. As long as policy-makers adhere to the rule, the public 
would recognise that commitments were being met and inflation expectations would 
remain consistent with the long-run goal. Policy-makers would recognise that violating 
the rule in order to take advantage of lower inflation expectations would quickly ratchet 
inflation expectations back up, permitting neither lower inflation nor additional output. 

Given that there is often a long lag between policy actions and their effects on final 
goals, such as the inflation rate, the public’s need to verify adherence to the rule on a 
timely basis suggests a role for intermediate policy targets. In the past various mone- 
tary aggregates have been proposed. An extensive review of monetary aggregates and 
other intermediate targets is presented in Federal Reserve Bank of New York (1990). 
The limited fluctuation of currencies adhering to the exchange rate mechanism (ERM) 
of the European monetary system has been cited as an example of a credible interme- 
diate target that should work to lower inflation expectations. The evidence on this 
proposition is the main object of this article. 

Legislating comrnifmenf 

By mandating a specific inflation goal or intermediate target, legislation has the 
appearance of eliminating discretion and substituting prescribed behaviour. In practice, 
the legislation may take the form of guaranteeing the independence of the central bank 
and specifying low inflation as the pre-eminent goal of monetary policy. This has been 
the long-standing mandate of the German Bundesbank, and a number of other coun- 
tries, including Canada and New Zealand, have adopted similar approaches in recent 
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years. To the extent that the legislation is viewed as imposing a binding constraint on 
monetary policy, inflation expectations may adjust downward to reflect the targets 
embedded in the legislation. 

Selecting non-inflationary policy-makers 

The essence of the credibility problem is that the policy-maker is viewed as sus- 
ceptible to the temptation of inflating opportunistically. Choosing an individual or institu- 
tion well known for anti-inflationary views is another way of reassuring the public that a 
non-inflationary course will be followed. Detailed analyses of the implications of select- 
ing policy-makers with high aversion to inflation are presented in Rogoff (1985, 1987). 

C. Limitations of the credibility model 

The view that credible disinflationary policies will succeed in lowering inflation 
expectations requires that the economy have a specific underlying structure. In particu- 
lar, the assumptions that wage and price setters are forward-looking in their behaviour 
and that changes in inflation expectations will necessarily translate into lower inflation 
may limit the applicability of the credibility model. Also, as a practical matter, many of 
the intermediate targets that are suggested as means of demonstrating commitment 
may not themselves be linked tightly enough to final objectives or may conflict with 
other policy goals. Even if strictly adhered to, such intermediate targets may therefore 
not greatly improve credibility. 

Forward-looking expectations and labour market rigidities 

In order for credibility to matter, households and businesses must formulate expec- 
tations that incorporate future policies, and act upon these expectations in setting 
wages and prices. However, inflation expectations in both labour and product markets 
often appear more backward-looking than forward-looking, and inflation "surprises" 
appear to last for a long time. Even where wage and price setters are forward-looking in 
principle, a wide variety of circumstances may make it optimal for expectations to be 
decided on the basis of realised past performance. For example, uncertainty as to the 
structure of the economy, the relationship of the policy rule to the final targets, or about 
the underlying goals of the policy-maker may generally make past inflation the best 
guide to future inflation. Since such uncertainties generally exist, any downward shift in 
inflation expectations may be very gradual. Under these circumstances credibility may 
help reduce the costs of keeping inflation low, without greatly altering the cost of 
disinflating. In general, it may be risky to count on economic agents acting in anticipa- 
tion of lower inflation as a component of a disinflation programme. 

Labour market rigidities may also reduce the extent to which credible policies can 
translate directly into lower inflation. For example, insider-outsider problems, downward 
rigidity in real and nominal wages or a focus by workers on relative wage levels may 
prevent the ratcheting down of wages that is needed to initiate a disinflationary cycle. 
Hence, credibility may be secondary to such factors in determining the costs of 
disinflation. 
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Credibility of intermediate targets 

Credibility in inflation reduction is often linked to adherence to a short-term inter- 
mediate target, such as the exchange rate or a monetary aggregate. By focusing the 
public’s attention on such a target, which is regarded as a timely indicator of the stance 
of monetary policy, it is hoped that inflation expectations can be reduced faster than by 
an emphasis on the actual inflation rate, which may respond to policy only with a lag. 

An intermediate targeting strategy carries two risks which may greatly diminish its 
effectiveness. First, intermediate targets are often very imperfectly linked to final 
targets. Instability in the relationship of many potential intermediate targets - monetary 
aggregates, credit and debt aggregates, commodity prices, and exchange rates - to 
final targets is well documented. “Goodhart‘s law”, that the link between an indicator 
variable and a final target is weakened after the indicator is designated as an intennedi- 
ate target, is widely accepted, and the weakness of links between exchange rates and 
purchasing power parities is also well documented. Both output and inflation control will 
be lost to the extent that the intermediate target is imperfectly linked to the final targets. 
Moreover, the unreliability of such a link may itself prevent the intermediate target from 
being viewed as credible, since the public is likely to be aware that rigid adherence to it 
is inconsistent with achieving final goals. 

The ERM has demonstrated both the advantages and disadvantages of an inter- 
mediate targeting strategy. As discussed in Section II below, monetary discipline has 
clearly led to a decline in inflation in previously high inflation countries. However, the 
persistence of relatively high inflation rates in some countries that have adhered to the 
ERM bands suggests that exchange rate stability does not guarantee convergence of 
inflation, let alone price-levels, over the short to medium term. 

Under the best of circumstances there appears to be a balance between the loss 
of control over final targets and the gains to credibility from an intermediate target. One 
generalisation is that the benefits from an intermediate targeting strategy are likely to 
be greatest when the desired disinflation is large compared to the shocks in the 
relationship between intermediate and final targets. Thus, countries disinflating from 
very high levels of inflation may find the signalling value of an intermediate target to be 
higher than countries starting from moderate inflation levels. 

Moreover, adherence to an intermediate target is not by itself sufficient to engen- 
der credibility, if other policies are not consistent with the low inflation outcome. For 
example, the presence of a large budget deficit may imply either an ultimate monetisa- 
tion of government debt or high real interest rates that may impose an unacceptably 
steep cost on real activity. Thus, adherence to a nominal intermediate target over the 
short-run may not provide credibility if there is doubt as to its long-run sustainability. 
Similarly, if the domestic economy is rigid in its structures either because of labour 
market institutions or government policies, the public may be uncertain how to weigh 
the commitments of policy-makers against the potential high costs of disinflation, 
should these commitments not succeed in lowering inflation expectations. Where the 
costs of a non-credible disinflation are high, the public may perceive a higher risk that 
the authorities will ultimately back off from their commitments. 
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II. CREDIBILITY GAINS FROM ERM MEMBERSHIP: 
A REVIEW OF THE LITERATURE 

A. Introduction 

Although not envisaged at its creation, the prospect of acquiring credibility for a 
disinflation has come to be seen as a major incentive for high-inflation countries to 
participate in the ERM2. Such credibility, it is argued, arises because membership is a 
powerful external discipline on domestic economic policies. Thus, if the ERM forces 
monetary authorities to adopt a policy that will reduce inflation (the discipline effect), it 
could as a consequence also directly lower the inflation expectations of wage and 
price-setters (the credibility effect). It is commonly considered that policy discipline has 
been enforced by the asymmetry of the ERM, with Germany in a leading role managing 
its monetary policy to ensure low domestic inflation, and other ERM countries gearing 
monetary policy to the exchange-rate objective. Such discipline would indeed cause 
disinflation outside Germany, but need not lower its costs. However, if the monetary 
authorities in countries with less good inflation records come to be viewed as firmly 
anchoring their policies to the low inflation objective of monetary policy in Germany, 
they may “borrow” the anti-inflationary reputation of the German Bundesbank and 
thereby gain credibility. By directly lowering inflation expectations, ERM membership 
would then reduce the costs of disinflation. 

It is often argued that a commitment to ERM should be viewed as more credible 
than a domestic money target or interest rate rule because the ERM is an international 
agreement and is therefore seen as more constraining than purely national targets. In 
particular, as noted by Giavazzi and Giovannini (1988a), the ERM is part of a broader 
agreement that includes the common market and other Community institutions. Under 
these circumstances, the contractionary consequences of maintaining a fixed parity 
may be more palatable than when domestic considerations alone are involved. Also, 
there is often thought to be a prestige value to having a “hard” currency. The validity of 
such explanations is very difficult to test, although they are widely accepted. 

The inflation performance of ERM countries during the 1980s lends support to the 
view that, at least, the monetary policies of countries were disciplined. While the 
inflation rate has come down throughout the OECD area, the fall has been more 
pronounced among ERM countries; from more than 10 per cent in 1978-80 to 3% per 
cent in 1990 in the six original ERM members excluding Germany, as compared with a 
fall from 8% per cent to 5 per cent in non-ERM OECD countries (Table 1). Moreover, 
France, Denmark and Ireland, which ranked among the high-inflation countries in 
1978-80, are now among those where inflation is lowest. Italy has reduced its inflation 
rate by some 10 percentage points, but is still one of the OECD economies where 
inflation is high, whereas Germany and the Netherlands were consistently in the group 
of low-inflation countries until the post-unification boom in Germany. The only ERM 
country which has slipped in terms of inflation performance is Belgium, although infla- 
tion there remains just 1 percentage point above the lowest inflation rates in ERM 
countries. In sum, there has been a noticeable convergence of inflation among the 
original ERM members at an average inflation rate which fell by some 3 percentage 
points more during the 1980s than it did in non-ERM countries. 
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The improvement in the inflation performance of ERM countries does not necessa- 
rily reflect the working of credibility effects, however, as ERM membership might have 
enforced disinflation without reducing its costs. This could be the case if the discipline 
of tight economic policies pushed unemployment to heights at which wage growth 
would have started to fall in any event. This issue is discussed in the following sections. 
First, the role played by Germany in the ERM is analysed together with evidence of 
credibility effects from financial-market data. Second, the available evidence of ERM- 
related credibility effects in labour markets is presented in the context of analysing 
whether ERM membership has reduced the costs of disinflation. 

B. German dominance and credibility gains in financial markets 

German dominance implies that Germany managed to maintain its monetary policy 
independence after entering the ERM, whereas other members, in attempting to hold 
their exchange rates vis-a-vis the Deutschemark, were forced to gear their monetary 
policies to the German standard. The role of Germany in providing a nominal anchor to 
the system is widely seen as a prerequisite for credibility effects, but is not a sufficient 
condition for such effects to occur. 

Initially, the central operating mechanisms of the EMS, such as the indicator of 
divergence and the Very Short Term Financing facility, were explicitly designed to 
render the system symmetric. But evidence of its short-run management and behaviour 
around realignments suggests that, in fact, it developed asymmetrically, with Germany 
in a leading position. First, Giavaui and Giovannini (1986 and 1989), Mastropasqua 
et a/. (1988) and Bini Smaghi and Micossi (1989) note that the bulk of intra-ERM 
currency interventions have been carried out by other central banks than the 
Bundesbank, especially in the earlier years. Furthermore, when it has intervened, the 
Bundesbank has most often done so in U.S. dollars, whereas other central banks have 
tended to intervene in ERM currencies and increasingly in Deutschemarks. This sug- 
gests that the Bundesbank's preoccupation was with the exchange rate of ERM curren- 
cies vis-84s the U.S. dollar, whereas other central banks focused on stabilising the 
position of their currencies vis-a-vis the Deutschemark. Mastropasqua et a/. (1 988) and 
Russo and Tullio (1988) find that the Bundesbank has persistently sterilised changes in 
the foreign component of the money stock arising from its own and others' interven- 
tions. Likewise, Giovannini (1988) shows that lagged values of reserve flows are 
uncorrelated with deviations from domestic interest-rate targets in the case of 
Germany, but not for France and Italy. Lastly, Deutschemark interest rates have 
remained relatively stable in periods of speculative pressure, whereas Euromarket 
interest rates of other ERM currencies fluctuated widely in the period of capital controls 
and relatively frequent exchange-rate adjustment (Giavazzi and Giovannini, 1989, 
Giovannini, 1988, and DeGrauwe, 1989a). These findings indicate that German mone- 
tary policy was largely unaffected by events in exchange markets and that other 
members took most of the adjustment pressure. 

Causality tests based on interest-rate and money reaction functions show that 
Germany has been able to maintain more monetary independence than other ERM 
members. It has not been completely autonomous, however, and innovations in Ger- 
man monetary variables appear to have been affected by innovations in monetary 
variables in other ERM countries. The extent to which other ERM countries are found to 
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Chart 2. Inflation and financial markets: comparison with Germany 

8.0 I I 8.0 

7.5 

7.0 

6.5 

6.0 

5.5 

5.0 

4.5 

4.0 

3.5 

3.0 

2.5 

2.0 

1.5 

1.0 

0.5 

0 

7.5 

7.0 

6.5 

6.0 

5.5 

5.0 

4.5 

4.0 

3.5 

3.0 

2.5 

2.0 

1.5 

1.0 

0.5 

0 

-0.5 

-1.0 

13 

' ~ ' 1 ' " ' ' 1 ' 1 ' 1 ' 1 ' 1  

78 79 80 81 82 83 84 85 86 87 88 89 90 91 

o ~ ' " " " " " " " " " " " " " '  0 
78 79 80 81 82 83 84 85 86 87 88 89 90 91 

1. As measured by the private consumption deflator 

16 i 16 

Italy - 15 

- 14 

- 13 

- 12 Short-term 

3 -  

78 79 80 81 82 83 84 85 86 87 88 89 90 91 

20 I I 20 

58 



Chart 2. (cont.) Inflation and financial 
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have surrendered monetary policy autonomy to German leadership also varies. Two- 
way or inverse links between money supply in Germany and other ERM countries are 
reported by Cohen and Wyplosz (1989), Fratianni and von Hagen (1990a,b), Mas- 
tropasqua et a/. (1988), von Hagen and Fratianni (1990) and DeGrauwe (1989a). 
MacDonald and Taylor (1990), on the other hand, find that German money Granger- 
causes French and Italian money, whereas no inverse link is present. Weber (1990). 
using interest-rates, also finds causality running only from German variables. 

Whereas occasional realignments and exchange controls can account for the 
observed degree of policy leeway in the early and mid-I 980s. some of the results found 
in the literature might be biased against the German dominance hypothesis. First, 
instability of money demand equations and difficulties in detecting causality when 
interest rates move more or less simultaneously may explain counter-intuitive findings, 
such as money in small countries Granger-causing German money. Second, if sterilisa- 
tion of foreign exchange reserve flows by the Bundesbank is spread over time, this 
might show up as reversed causality links between money supply in Germany and 
elsewhere. Finally, during the period of disinflation, the main task for high-inflation 
members was to converge to German monetary standards, not to reproduce every 
move in German monetary policy settings. 

The record of ERM countries, based on financial markets data, suggests that the 
anti-inflationary reputation of monetary authorities has improved, but only gradually as 
policy consistently remained tight. The gaps between short-term interest rates in 
Germany and those in other ERM countries, acting as proxies for financial markets’ 
evaluations of the probabilities of near-term exchange rate realignments, have closed 
gradually in line with actual inflation performance (Chart 2). There is little indication that 
rate differentials came down in anticipation of reduced inflation differentials, however. 
Until around 1983, interest rate differentials actually diverged, except for the 
Netherlands, where they have been low since 1980. In the cases of France, Italy and 
Belgium, interest rate differentials have come down gradually since 1983, whereas, for 
Denmark and Ireland, they remained at high levels until 1987, when they started to 
narrow rapidly. Furthermore, following the stronger commitment to the exchange-rate 
objective after 1983 and, especially, 1987 (Table 2), bouts of speculative capital flows 
became less frequent. Thus, the role of exchange controls (as evidenced by shrinking 
gaps between interest rates in domestic and Euromarkets) gradually vanished as 
controls were relaxed and eventually abolished (Chart 3). Liberalisations of capital 
movements, by being seen as raising the pressure to align policies, may also have 
contributed to increased confidence that central banks were pursuing low inflation. 
Even during the early period of the ERM, which was marked by numerous realign- 
ments, the disinflationary bias introduced by not allowing parity changes to entirely 
offset the real appreciation of some of the high-inflation currencies (the Italian Lira and 
the Irish Punt) (Chart 4) may have contributed to the strengthening of authorities’ anti- 
inflation reputations. 

Evidence from econometric estimates of financial markets behaviour, although 
somewhat inconclusive, also tends to support the impression that the reputations of 
monetary authorities have improved, if only gradually. A first set of studies examine the 
stability of interest rate equations over the ERM period. With few exceptions, these 
equations seem to be stable. Christensen (1987b) finds evidence of a structural break 
around late 1982 in an interest rate equation for Denmark. His result is supported by 
Andersen and Risager (1 988) analysing the interest rate differential vis-a-vis Germany. 
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Chart 3. Interest rates in domestic markets and Euro-markets 
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Chart 4. Exchange rates and inflation: comparison with Germany 
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Table 2. Changes in ERM central rates 
Per cent change in central rates 

Dales of realignments 

24/9 31/11 2!3 5/10 2212 1416 2113 2111 7/4 418 12/1 111 
1979 1979 1981 1981 1982 1982 1983 1985 1986 1986 1987 1990 

Belgian franc -8.5 t1.5 t2.0 t1.0 t2.0 

Danish krone -2.9 -4.8 -3.0 t2.5 t2.0 t1.0 

Dutch guilder t5.5 t4.25 +3.5 +2.0 t3.0 t3.0 

French fianc 3.0 -5.75 -2.5 +2.0 3.0 

German mark t2.0 t5.5 t4.25 t5.5 i2.0 t3.0 t3.0 

Irish punt 3.5 i2.0 -8.0 
Italian lira -6.0 3.0 -2.75 -2.5 -6.0 -3.7 

But Giavazzi and Giovannini (1988a), looking at data for France, Italy and Denmark, 
conclude that interest rate differentials do not provide evidence of improved reputation. 
Likewise, Meen (1 991) estimates short-term interest rate equations for France, Italy, 
Spain, the Netherlands and Belgium that are stable over the ERM period. Cohen and 
Wyplosz (1989) find, however, that whereas the interest premium of French rates 
above German rates fell only marginally between France’s entry into the ERM and the 
mid-l980s, it became related to fiscal policy innovations whereas earlier it was related 
to inflation innovations. This is taken as evidence of improved reputation of French 
monetary authorities. 

A second set of studies estimates the credibility of exchange rate targets directly 
using Bayesian filtering techniques. These show that targets may have become more 
credible during the latter half of the 1980s. Thus, Weber (1991b) finds that since 1983 
to 1987, depending on the country considered, the probability of realignments and 
interventions (at the margin) has declined to almost zero, indicating that the ERM has 
become a credible target zone. Weber (1989 and 1990) also estimates reputation from 
price data. He finds that Belgium, Denmark and Ireland have gained reputation during 
the ERM period, whereas France and Italy have lost some. Germany and the 
Netherlands have had high reputation throughout. However, Weber (1 991 a) finds that 
targets have become more credible, but only for Ireland since June 1986 and France 
since September 1987. 

C. Credibility gains in labour markets 

Econometric studies provide only weak evidence for ERM-related credibility effects 
in labour markets. Most studies examine whether econometrically estimated equations 
overpredict wage or price growth in the ERM period. With some exceptions, clear 
evidence of structural breaks that can be related to ERM membership is hard to find. 
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Thus, as concerns wage equations, Christensen (1 987a) finds no evidence of structural 
breaks for Denmark. Barrell et al. (1990) and Barrell (1991) find stability for France, but 
increased sensitivity to changes in unemployment for Italy, which they relate to the 
dismantling of “scala mobile”. Poret (1 990) reaches the opposite conclusion that credi- 
bility effects may have been present for France but not for Italy. Dhar (1991) finds an 
almost significant ERM dummy in a pooled European wage equation. In price equa- 
tions, Giavazzi and Giovannini (1 988a,b) for France, Italy, Denmark and Ireland (only in 
the first study) and Meen ( I  991) for France, Italy and the Netherlands find no evidence 
of structural shifts. Giavazzi and Giovannini note, however, that equations tend to 
overpredict inflation starting some time after ERM entry. Collins (1988) fails to estimate 
a significant ERM dummy in pooled OECD inflation equations. Kremers (1990), on the 
other hand, finds evidence of credibility effects in the case of Ireland. 

German inflation is found in some studies (e.g. Artis and Nachane, 1990, Artis and 
Ormerod, 1991 and Kremers, 1990) to be a good predictor of partner countries’ inflation 
rates in the ERM period, suggesting the presence of credibility effects. However, the 
German inflation variable may also proxy the anti-inflation policies that these countries 
were following: in the case of the Netherlands, German inflation is generally found to be 
significant even before ERM entry. 

Ill. HAS ERM MEMBERSHIP REDUCED THE COSTS OF DISINFLATION? 

Exchange rates within the ERM have been very stable since 1987, as Chart 1 
shows. This provides a ready opportunity to examine the data for evidence of credibility 
effects. Two approaches are followed. First, crude sacrifice ratios are calculated to see 
whether there is a prima facie case for reduced costs of disinflation in the 1980s. 
Second, Phillips curves are used to test whether there is any break in wage behaviour 
after 1987, reflecting the increased stability of exchange rates. Third, vector auto 
regressions (VARs) are used to test in an atheoretic fashion whether labour and 
product markets have extracted signals of future inflation trends from financial markets 
or from wagelprice differentials with Germany. 

A. Sacrifice ratios 

The apparent costs of disinflation can be assessed in a crude way by means of 
sacrifice ratios. These attempt to measure the costs of reducing inflation over a given 
period in terms of foregone output or employment over that same period. Such ratios 
show that disinflation in ERM countries has not been achieved at less cost in the 1980s 
than in earlier periods. In fact, the disinflation that ERM countries underwent from 1981, 
when inflation peaked, to 1989, seems to have been rather more costly than the 1974 
to 1978 disinflation, except in Denmark where the trade-off worsened only slightly 
(Chart 5). This is notably the case for Germany, Belgium and the Netherlands who 
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Chart 5. Sacrifice ratios In two periods of disinflation 
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entered the ERM in 1979 with relatively low inflation rates, and experienced the small- 
est subsequent disinflation. But even for high-inflation ERM countries, the substantial 
rise in unemployment rates during the 1981 to 1989 disinflation tends to outweigh the 
more pronounced improvement in inflation performance. A clear worsening of the 
sacrifice ratio between the two disinflations is observed in only about half the non-ERM 
OECD countries (Chart 5). (The comparison group includes 12 countries but excludes 
high-inflation Portugal, Greece, Iceland and Turkey.) In the United States and Finland, 
it actually improved, whereas it remained roughly unchanged in Canada, Sweden and 
Norway. For Spain and New Zealand it is difficult to calculate disinflation costs, as 
these two countries experienced simultaneously rising inflation and unemployment 
from 1974 to 19783. 

The sacrifice ratios suggest that ERM-related credibility effects may not have been 
felt in labour markets to any great extent. However, unemployment has been affected 
by both cyclical and structural disturbances, and it is difficult to disentangle the two 
influences. Moreover, in the 198Os, unemployment rates did not return to earlier levels 
although the process of disinflation came to a halt as early as 1984 in non-ERM 
countries and 1986 in ERM countries. This indicates that the natural rate of unemploy- 
ment may have increased in both groups of countries. Thus, the true sacrifice ratios in 
ERM countries may be smaller than Chart 5 suggests if other factors were pushing up 
the natural rate during the ERM period. An attempt is made below to correct for this 
possible source of bias by allowing for shifts in the natural rate. 

B. Phillips curves 

Specifications 

Wage equations were estimated for France, Italy, Netherlands, Belgium, Denmark 
and Ireland, the core ERM countries that could be viewed as having borrowed credibil- 
ity from the Bundesbank. With modest variations, the equation specifications were 
similar across countries. The wage variable was the growth in business-sector wages 
and salaries per worker, except in the case of Ireland and the Netherlands, where data 
instability or lack of availability led to the use of compensation per business-sector 
worker. (In other countries substitution of one wage variable for the other did not 
change the basic results.) 

Homogeneity in the response of wage to price inflation was imposed by defining 
the dependent variable as the growth in real wages (the ratio of nominal business- 
sector wages and salaries to the consumption deflator, DRW in Table 3). Contempora- 
neous and lagged changes in consumer price inflation (DPCPI) were entered as 
independent variables, allowing lags in the response of wage to price inflation to 
emerge, while insuring homogeneity. Lagged effects proved significant in all countries, 
except France and Italy. Insofar as lagged price inflation terms were insignificant in 
these latter countries, the estimated real wage equations can be viewed as nominal 
wage equations with coefficients of unity on contemporaneous price inflation. No signifi- 
cant effect resulted from adding terms related to the business sector output deflator. 

Error-correction terms (EC), derived from the first-order conditions for cost 
minimisation, were entered into the wage equations for the Netherlands and Denmark, 
the only countries for which they were found to be significanv. Their derivation from 
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Table 3. Post4987 performance of estimated structural wage equations 
Dependent variable: Change in real wage (except for the Netherlands and Ireland where dependent variable is change in real Compensation) 

France Italy’ Italy? Netherlands Belgium Denmark Ireland 

Regression coefficients 

UNR 
LOG (UNR) 
DUNR 
DPCPl 
DPCPl (-1) 
DPCPl (-2) 
DRW (-1) 
DRW (-2) 
EC (-1) 

Standard error 

F tests for: 
Q) Serial correlation -J 

Functional form 

-0.33 -0.54 

-0.45 
-0.243 
-0.52 
0.29 

-0.43 

1.32 

-0.82 

-1.183 
-0.36 
-0.77 

1.75 

-0.27 -0.1 8 
-6.67 -5.38 

-1.13 
-0.24 -0.60 

-0.13 

0.65 

-0.91 

-0.31 -0.30 

0.50 
0.64 

-0.18 
-0.16 

0.95 

-0.51 

0.69 1.35 1.36 1.14 

0.02 
(2,191 

0.01 
(120) 

Heteroscelasticity 

Predictive failure 

0.21 
(1,281 

1.18 
(10,21) 

1.23 

1.69 

Mean prediction error 

Root-mean squared prediction error 

19871-1991 II 

0.63 3.59 3.01 0.64 0.62 2.23 

1. Overall unemployment rate. 
2. Composite rate based on northern Italian unemployment rates after 1978. 
3. Not significant at 10 per cent 
Nde: The equations are estimated on semesbial data over the period 19721 to 198611. The variables included are discussed in the text and in Annex 1. For Ireland, the growth of U.K. real wages was also significant 

reRecting the linkages in the two labour market and was included in the equation shown. All coefficients are significant at the 5 per cent level, except where otherwise indicated. The degrees of freedom for the 
diagnostic tests are presented below the F-values. Among the diagnostic tests, only the predictive failure test for the Netherlands and Ireland are significant. 



cost-minimising behaviour by producers suggested that the error-correction term be 
defined as the ratio of total compensation per worker to the output deflator. For Ireland, 
the growth of U.K. real wages was included as an additional explanatory variable to 
capture the tight linkages between the two labour markets. In all countries, except 
Denmark, additional variables were needed to eliminate problems indicated by diag- 
nostic tests, primarily relating to outlying observations. These dummy variables and 
their estimated coefficients are listed in Annex I. Although these dummy variables 
improved the properties of the residuals with respect to normality, heteroscedasticity, 
and functional form as well as in-sample fit, they did not have a great effect on the 
coefficients of economic interest, nor on out-of-sample projections. 

Results 

Coefficient estimates and equation diagnostics are reported in Table 3. The wage 
relationships estimated over 1972-86 either fit the post-I 986 data reasonably well or 
underpredict actual real wage increases. The underpredictions were largest in Italy and 
smaller in France, the Netherlands, Belgium, Denmark and Ireland. In some countries, 
variants on the reported specifications produced smaller average underpredictions, but 
efforts to alter or augment the specifications did not change the basic contours of the 
post-I 987 performance. 

Standard F-tests for serial correlation, heteroscedasticity and functional form are 
reported and were never significant. Predictive-failure tests were significant for Ireland 
and the Netherlands, but the failures reflect large offsetting errors, as the mean out-of- 
sample projection errors are relatively small in both countries. Out-of-sample projec- 
tions are presented in Table 4. 

The Italian out-of-sample projection errors were very large, despite the insignificant 
F-statistic on the prediction error test. One possible reason for the large underpredic- 
tion is that the average unemployment rate in the 1980s overstated the pressures on 
wages. One piece of evidence supporting this hypothesis is the greatly widened gap 
between unemployment in the north of Italy and the overall average rate. This gap had 

Table 4. Out-of-sample projections errors of basic equations’ 

France ltalv NeUlerlands 

87-1 
87-11 
8ai 
8811 
89-1 
8911 
901 
9011 
91-1 
91-11 

-0.60 
0.87 
0.86 

-0.23 
-0.28 
-0.20 
0.64 

-0.20 
1.02 
0.61 

3.31 
2.10 
5.68 
3.69 
2.77 
3.21 
3.33 
2.90 
3.20 
4.45 

0.56 
0.02 
2.97 

-0.55 
-2.07 
-1.71 

5.05 
-5.79 
4.05 
-1.12 

Belgium 

-0.39 
0.69 
0.12 

-0.49 
0.53 
0.51 

-0.28 
0.42 
0.84 
1.31 

Denmark 

0.96 
-0.10 
-0.22 
-0.34 
-0.49 
-0.02 
-0.78 

0.73 
1.05 
0.34 

Ireland2 

2.51 (1.59) 
1.78 (0.61) 
1.90 (0.66) 

-3.52 (4.84) 
1.03 (-0.62) 
1.36 (-0.23) 

-4.10 (-5.95) 

1.01 (0.28) 

0.38 (-1.27) 
1.76 (0.71) 

1. Actual wage increase less projected in per cent, annualised. 
2. For Ireland out-of-sample projection erroB based on cyclical unemployment (as estimated by a Hodrick-Preswt filler) are presented in parentheses. 
Note: The basic equations are those presented in Table 3. 
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been stable at about 2 percentage points in the late 1970s and expanded to 6 or 
7 percentage points in the mid- to late 1980s. To test the possibility that wage growth 
mainly reflected labour-market conditions in the North, a composite rate was con- 
structed based on the northern Italian unemployment rate. This rate does not show the 
same persistent upward trend that the overall unemployment rate does, but its use did 
not eliminate the underprediction. 

In France, Italy and Ireland, wage growth was weaker than could be explained by 
unemployment around 1982-84, as reflected by the negative coefficients on dummy 
variables entered for this period. One possible interpretation is that the slow wage 
growth reflects credibility effects from the initial period during which the ERM may have 
begun to constrain domestic policies. The arguments against such an interpretation are 
that the much tighter subsequent adherence had little apparent effect and that other 
analysts have generally focused on domestic reforms as accounting for slower wage 
growth in this period. 

Alternative cyclical indicators 

Three indicators of cyclical unemployment were constructed to allow for the possi- 
bility that the apparent stability of wage behaviour reflects the offsetting effects of 
increasing NAlRUs and greater credibility. The cyclical unemployment variables were 
constructed as the deviations of current unemployment from a six semester lagged 
moving average of unemployment, a quadratic trend estimate fitted to actual unemploy- 
ment, and trend unemployment estimated by a Hodrick-Prescott (HP) filter. 

Each cyclical measure was added to the specification discussed above. However, 
they contributed little added explanatory power in general and the out-of-sample results 
were unaffected in most countries (Table 5). These results were fairly consistent across 
countries. Only in Denmark did such a filter add to the explanatory power of the wage 
equation, although the conventionally measured unemployment rate retained its signifi- 
cance, and the out-of-sample projections for Danish wages were hardly changed. In 
Ireland, the HP-based cyclical unemployment indicator was significant at the 10 per 
cent level and the conventional unemployment rate lost its significance when both were 
entered simultaneously. Moreover, the out-of-sample projections were very different 
-when only the conventional unemployment rate was entered, the Irish wage equation 
underpredicted wage growth over 1987-91, when the HP-based measure was included, 
an overprediction emerged. Taken by itself, this might lend support to the view that the 
recent evolution of Irish wages and unemployment reflected both a rising NAIRU and 
greater credibility. However, as discussed below, estimated over the entire sample 
(1 972-91), the conventional measure was more significant than the HP-based 
measure. 

In France and Belgium, the inclusion of a detrended unemployment variable 
changed the sign of the out-of-sample projection error from a modest underprediction 
to a modest, but insignificant, overprediction. The standard unemployment rate 
remained significant, however, with the detrended unemployment rate variable picking 
up some of the explanatory power of the change in unemployment rate term. In both 
countries the in-sample and out-of-sample fits were worse when these variables were 
included as the only unemployment terms or in conjunction only with levels of the 
unemployment rate (dropping the change in the unemployment rate). Hence, there 
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France Italy 

111 [21 [31 [41 FI 121 [31 141 

UNR -0.33 -0.32 -0.34 -0.28 .. .. 
DUNR -1.13 -1.11 -1.12 -0.69' .. 
LUNR .. -6.67 -6.51 -5.94 -4.71 

UNRCYCM .. -0.59' .. .. -0.83' 

UNRCYCTT .. 0.06' .. .. -0.69' .. 
UNRCYCHP .. -0.06' .. .. -0.37' .. 

Netherlands 

[11 121 [31 [41 

-0.54 -0.53 -0.56 -0.65 

8.39 .. 
.. .. 0.25' 

.. 0.03' .. 
.. -0.03' .. 

70 

Average forecast 
error 871-9111 0.25 .. .. -0.54 3.47 .. .. 0.14 .. 



cyclical unemployment measures 

dl 121 [31 [41 

-0.82 -0.70 -0.76 -0.82 

-1.18 -1.03' -1.22' -1.23' 

0.04' 

.. -0.34' 

-0.78' 

0.33 

Belgium I Denmark I Ireland 

111 PI [31 [41 FI PI [31 [41 

-0.24 -0.18 -0.17 -0.30 -0.18 -0.19 -0.162 -0.07' 

-0.18' -0.362 

.. -0.402 -0.02' 

.. -0.392 .. -0.04' 

0.10 -0.22 -0.21 0.41 -0.90 

unemployment rate fmm the Hodrick-Prescott (smoothness parameter = 1 000) filtered unemployment rate. Its coefficient is entered in column [2] for each 
country. In column [3] is entered the coefficient of the deviation of actual unemployment from its quadratic trend (UNRCYClT). In column [4] is entered the 
coefficient of the deviation of actual unemployment from its six-semester lagged moving average (UNRCYCM). Where the coefficients of the cyclical 
unemployment rates are wrrectly signed and significant at the 10 per cent level, the mean outof-sample projection errors are calculated. Unless otherwise 
indicated all coefficients are significant at the 5 per cent level. 
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seems little basis for viewing their effect on the out-of-sample prediction forecast as 
economically important. 

To examine further the possibility that there may have been an upward shift in the 
natural rate, the wage equations were extended to 1991, including both the cyclical and 
trend unemployment rate terms, in order to allow for the upward natural rate drift, and 
an intercept dummy variable for the 1987-91 period to capture the effects of increased 
credibility. As compared to the predictive-failure tests, the dummy variable approach 
can capture relatively small improvements in credibility if their effects shift real wage 
demands down, given all the other explanatory variables (as might be expected if 
credibility was an omitted variable from the regression). 

In addition to the three cyclical unemployment measures discussed earlier, an 
additional measure of cyclical unemployment was constructed, based on Layard, Nick- 
ell and Jackman’s (henceforth LNJ 1991) structural modelling of the natural rate. The 
LNJ natural rate series and derived cyclical unemployment measures are based on 
annual data and for some countries reflect different unemployment rate concepts5. 
Moreover, their series of natural rates ends at the end of 1988; to allow comparisons 
over a longer sample period, the 1988 natural rate was extrapolated to 1991, allowing 
the cyclical unemployment measure to be extended as well. 

In no case did the post-1987 dummy variable emerge negative and significant 
even at the 20 per cent level of significance (Table 6). The absolute value was in most 
cases small, Italy being the exception and in any case wrongly signed. The cyclical 
unemployment terms that were constructed by various detrending methods were uni- 
formly insignificant at the 20 per cent level, except for Denmark. In most cases the 
significance of the overall unemployment rate was unaffected. The cyclical unemploy- 
ment series based on LNJ was correctly signed in the case of France and Italy. 

These results reject the hypothesis that the increase in the credibility of fixed 
exchange rates in the late 1980s led to more moderate wage increases over that 
period. The results also suggest that detrending the time series on unemployment 
using time-series, as opposed to structural methods, may produce a misleading indica- 
tion of the degree of pressure on wages from unemployment. The results were also 
somewhat negative for the cyclical measures based on LNJ, but the heroic assump- 
tions made in extrapolating the series into the 1990s make this conclusion very 
tentative. 

Although these wage equations were not designed to explain the changes in the 
natural rate in the 198Os, the relative stability of the unemployment rate coefficients 
suggests that more of the increase in unemployment can be viewed as cyclical than is 
conventionally thought. However, in most countries, either the change in the unemploy- 
ment rate or an error-correction term proved significant in addition to the level of 
unemployment, suggesting that the impact of higher unemployment is largely, although 
not entirely, transitory. The view that these equations imply a more stable natural rate 
must itself be qualified in two other respects as well. First, factors that affect the 
determination of prices, apart from the direct effect of wages, will also affect the natural 
rate, and these were not modelled. Second, the dummy variables that imply some 
unexplained weakness in real wages, particularly those for the early 1980s, imply some 
temporary decline in the natural rate. Nevertheless, in forming a judgement on the 
relative importance of the increase in cyclical and structural unemployment, it is inform- 
ative to look back at the evolution of real wages and the labour share in Chart 1 .  The 
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Table 6. Results over the entire sample 

Post-1987 dummy Unemployment Measures 
Unemployment rate wefficients 

Total Cyclical 
Equation standard error 

-0.34 
-0.32 
-0.30 
-0.34 
-0.23l 

-6.5Z5 
I -0.79 

-0.95 
-0.76 
1.18 
0.1 32 

-0.66 
-0.73 
-0.86 

France -total only 
UNCYCHP 
UNCYCM3 
UNCYCll 
LN J 

Italy - total only 
UNCYCHP 
UNCYCM3 
UNCYCTT 
LNJ -total onlp 
LNJ‘ 

Netherlands -total only 
UNCYCHP 
UNCYCM3 
UNCYCTT 
LNJ -total only 
LNJ 

Belgium - total only 
UNCYCHP 
UNCYCM3 
UNCYCTT 
LNJ -total onlp 
LNJ4 

Denmark - total only 
UNCYCHP 
UNCYCM3 
UNCYCll 
LNJ 

Ireland -total only 
UNCYCHP 
UNCYCM3 
UNCYCTT 
LNJ 

0.31’ 
0.211 
-0.19’ 
0.281 
-0.011 

3.40 
3.71 
4.24 
3.64 
3.20 
3.45 

0.142 
0.382 
0.792 
0.612 

-0.112 
0.372 

0.392 
-0.022 
0.452 
0.162 
-0.432 
1.142 

0.062 
-0.202 
0.042 
-0.142 
0.202 

0.262 
1.122 
0.4Z2 
0.902 
0.452 

-0.77 
-0.71 
-1.17 

-0.82 
-1.29 
-0.82 
-0.77 
-0.83 
-2.52 

-0.24 
-0.17 
-0.26 
-0.18 
4.22 

-0.17 
-0.28 
-0.17 
-0.25 
-0.35‘ 

-0.112 
-0.372 
-0.022 
-0.302 

-0.052 
0.362 
-0.162 

1.W 

0.212 
0.362 
0.212 

0.7Z2 

0.572 
0.052 
-0.272 

2.33 

-0.30’ 
-0.1 42 
-0.222 
-0.062 

0.4Z2 
0.05’ 
0.232 
0.302 

~~ 

0.66 
0.67 
0.68 
0.67 
0.67 

1.24 
1.26 
1.17 
1.25 
1.25 
1.25 

1.96 
1.98 
1 .86 
1.98 
2.02 
2.03 

1.51 
1.49 
1.54 
1.51 
1.76 
1.66 

0.87 
0.86 
0.85 
0.87 
0.88 

1.57 
1.54 
1.64 
1.57 
1.58 

1. Not significant at 10 per cent level. 
2. Not significant at 20 per cent level. 
3. Sample begins 19731. 
4. Sample ends 199011. 
5. CoeRiaent on log of unemployment rate. 
Nob: The basicspedfimficm presented in Table 3 is augmented by a dummy variable that has a value of0 before 1987 and a value of 1 over 1987-91 and 

by the constructed cydical unemployment rates presented in Table 5. In addition the same specification is used with a decomposition of 
unemployment into cydical and structural mmponents based on LNJ’s NAlRU estimates. The first line for each country presents the coefficients on 
the 1987-91 dummy variable and the total unemployment rate. The next three lines present the coeffiaents on these variables and on the three 
cydical unemployment rate measures. Where LNJ use the Same unemployment rate measure that is used in this paper (i.e. for France, Denmark 
and Ireland). cydical unemployment based on the LNJ NAlRU is added to the basic specification. and the coefficient estimates are reported on the 
fourth line. Where the LNJ unemployment rate differs, the fourth line substitutes into the basic specification the LNJ unemployment rate for the 
unemployment rate used elsewhere in this paper, and the Mth line augments this specification with the LNJ cyclical unemployment rate. 
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change in the labour share is a good indicator of cyclical pressures in the labour 
market, indicating periods when real wages rose or fell relative to average labour 
productivity. In most countries, periods of low unemployment were associated with high 
real wage growth and an increasing labour share and periods of high unemployment 
rates with the reverse. The sharp decline in labour shares through the 1980s, reversed 
only partially in the cyclical upturn towards the end, suggests an extended period of 
downward cyclical pressure on wages. 

C. Vector auto regressions (VARs) 

Although the basic conclusions from the wage equations reported above were 
robust to changes in specification, structural wage equations are generally subject to 
the criticism that they embody a priori identification restrictions that may not be well 
founded. In this section, the robustness of the above results are confirmed through 
VARs which impose fewer theoretical restrictions on specifications or dynamics, albeit 
at the cost of estimating many more parameters. 

VARs are used because they provide a less restrictive, but nevertheless formal- 
ised, approach to assessing the degree to which various markets are forward-looking in 
their behaviour. Conventional adaptive expectations models would model wages as 
determined by past inflation, as an indicator of expected inflation or inflation catch-up, 
the unemployment rate, as a measure of labour market tightness, and possibly other 
variables reflecting structural factors. Similarly, prices would be determined by past 
increases in unit labour costs, a cyclical mark-up and other factors. Interest rates would 
not affect either, except to the extent that they captured cyclical effects of monetary 
policy. If financial markets were backward-looking in their expectations formation, then 
interest rates would be predicted by past inflation as well. 

Credibility in financial markets would require that interest rates move in anticipation 
of future inflation. This is a necessary condition for credibility effects to lower inflation 
expectations. The absence of credibility effects in competitive, flexi-price asset markets 
would make it unlikely that such effects manifest themralves in more sluggishly adjust- 
ing markets. Moreover, it seems plausible that financial markets might be more for- 
ward-looking than labour and product markets, so that a decline in inflation expecta- 
tions would be registered first in financial markets and only subsequently in labour and 
product markets. This will be used as a maintained hypothesis below. With financial 
markets more forward-looking than labour and product markets, interest rates should 
contribute to predicting future inflation. 

Five credibility indicators were entered into the VARs to test whether credibility 
effects have lowered inflation expectation in labour and product markets. First, dummy 
variables were included in the wage-price system to see whether there was any sys- 
tematic underprediction of wages and prices in the period of exchange rate stability. To 
the extent that pricing and wage behaviour had deviated from past practices, there 
should be a systematic tendency in either wage or pricing behaviour to overpredict 
inflation that the dummy variables should capture. Four dummy variables were con- 
structed for the period from 1985 to 1991 taking values of 1, respectively, in 1985-86, 
1987, 1988-89 and 1990-91 and 0 outside these periods. The first variable would 
potentially capture the initial hardening of exchange rate parities in the mid-I 980s; the 
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second, the first year of unchanged parities; the last two, the periods of sustained, fixed 
parities. 

ERM countries’ inflation differentials with Germany were also tested as explanatory 
variables in the VAR equations, on the argument that wage and price behaviour may 
have been affected by the knowledge that fixed exchange rates ultimately implied 
convergence of inflation rates. Cumulative differences in inflation, adjusted for 
exchange rate changes, were also tested as a credibility indicator, on the argument that 
private sector agents would expect that fixed exchange rates would put downward 
pressure on the inflation rates of the countries whose relative price levels had moved 
out of line with their neighbours. 

Two financial market indicators, the differential in long-term interest rates between 
Germany and other ERM countries, and individual countries’ own interest rate term 
structure, were also entered in the wage-price system. Such financial market variables 
may represent proxies for the expectations in labour and product markets. To the 
extent that actual wage and pricing behaviour could be shown to be affected by such 
variables in the presence of other proximate determinants of inflation (such as lagged 
values of wages, prices and unemployment), the argument could be made that financial 
market expectations represented additional information that wage- and price-setters 
were acting on. 

The general question asked was whether forward-looking indicators of inflation 
provided any information on the future evolution of wage or price inflation in the 
presence of lagged values of wage inflation, price inflation and unemployment. The 
lagged variables represent the conventional factors whose past history might be 
thought of as influencing wage and price formation. Hence, the significance of the 
forward-looking indicators would suggest that labour and product markets were not 
basing their decisions solely on past history. 

The forward-looking indicators were entered as three separate variables covering, 
respectively, the pre-ERM period, the initial phase of the ERM and the period of 
exchange rate stability beginning in 1987. By allowing for separate coefficients over the 
three time periods, the possibility that forward-looking expectations became more 
important in the ERM period, notably in the period when credibility was being given 
greater weight in the statements of policy-makers, could be tested. This would be 
particularly true of indicators relating the German inflation rate or price level to those of 
other ERM countries. Intercept shift dummies were also included along with the indica- 
tors to assure that the coefficients on the indicators reflected the covariation of wage 
and price behaviour with the indicators, rather than a level shift in the pattern of errors. 

The results for wage growth are reported in Table 7. The equations were run both 
with and without the imposition of homogeneity on lagged wages and prices. The top 
entry for each countrykredibility indicator combination represents the joint significance 
levels of the coefficients on the post-1987 credibility indicators entered in each equa- 
tion; dummy variables in columns l and 6, and continuous credibility indicators in the 
other columns. A value of 0.99 indicates significance at the 1 per cent level. The 
coefficients on the four forward-looking indicators (as opposed to the accompanying 
intercept shift dummies) are recorded below in parentheses. 

For France, there is little indication that any significant change occurred after 1987. 
Only the post-1987 0,l dummies show some sign of credibility effects, but are far from 
being significant. For Italy and the Netherlands, little evidence of post-I 987 credibility 
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A Nohomogeneity B. Homogeneily imposed 

Cumulated 

Germany Germany 

Interest 
post-1987 ‘3’ differential with diirential with di&’J;iTwith D o m ~ ~ f ~ l d  dummies 

Cumulated Interest 

Germany Germany Germany 

inflation . Domestic yield 
p ~ ~ ~ ~ ~ l  differential with differential with differential culve 

FRANCE 0.53 0.07 0.55 0.18 0.17 
After Q187 (-0.22)’ (-0.02) (0.14) (-0.02) (0.04) 
Q279Q486 (0.00) (-0.37) (0.10) (-0.41) 
Before Q279 (-0.20) (-0.21) (0.02) (-0.14) 
ITALY 0.15 0.05 0.05 0.44 0.27 
After Q187 (1.17)l (0.32) (-0.01) (-0.09) (0.26) 
Q279-Q486 (0.26) (0.26) (0.01) (0.10) 
Before Q279 (0.14) (0.20) (-0.01) (0.04) 

NETHERLANDS 0.09 0.31 0.10 0.37 0.33 
After Q187 (0.41)’ (0.33) (-0.05) (0.10) (0.19) 

-4 Q279-Q486 (-0.73) (0.41) (-0.07) (0.29) 
0) Before Q279 (-1.70) (-0.67) (0.37) (-0.30) 

BELGIUM 0.67 0.75 0.37 0.99 0.84 
After Q187 (-0.84)‘ (1.31) (0.27) (-0.52) (0.76) 
Q274Q486 (-0.19) (-0.02) (0.23) (0.63) 
Before Q279 (-0.73) (-0.15) (-0.50) (-0.02) 
DENMARK 0.60 0.88 0.54 0.70 0.23 
After Q187 (-0.46)’ (0.35) (0.12) (-0.20) (-0.08) 
a2799486 (-0.02) (-1.26) (0.05) (0.40) 
Before Q279 (-0.59) (-0.70) (-0.20) (n.a.) 
IRELAND 0.43 0.96 0.82 0.71 0.58 

(-0.32) (0.38) 
After Q187 (-0.43)’ (0.64) 
Q279-Q486 (-0.91) 
Before Q279 (0.84) (0.47) (-0.13) (0.24) 
1. Average value of dummy variables for 1989-90 and 1990-91. Other dummy variables inconectly signed. 

(-0.50) (0.36) f0.W 
(-0.24) 

0.54 0.10 0.30 0.56 0.25 
(-0.20)‘ (-0.02) (0.07) (-0.17) (0.05) 

(-0.48) 
(-0.12) 

(0.08) (0.00) (0.04) 
(-0.15) (-0.07) (-0.10) 

0.93 0.07 0.26 0.12 0.28 
(0.34) (-0.01) (0.27) 
(-0.23) (-0.06) (0.02) 

(3.46)’ (0.04) 
(0.01) 
(-0.14) (0.01) (-0.10) (0.17) 

0.08 0.57 0.01 0.56 0.49 
(0.47)’ (-0.81) (-0.01) (-0.08) (0.27) 

(-0.95) (0.49) (-0.73) (0.31) 
(-1.18) (-0.47) (-0.05) (-0.30) 

0.59 0.69 0.41 0.48 0.81 
(-0.69)’ (1.18) (0.29) (-0.12) (0.78) 

(-0.1 1) (-0.06) (0.08) (0.48) 
(-0.47) (-0.17) (-0.22) (0.11) 

0.95 0.89 0.80 0.09 0.25 
(0.85)’ (0.35) (0.21) (-0.01) (4.09) 

(-0.01) (-0.77) (0.02) (0.42) 
(-0.59) (-0.43) (-0.07) (n.a.) 

0.45 0.67 0.66 0.39 0.34 

(-1 .I 1) (-0.81) (0.01) (0.40) 
(-0.04) (-0.06) (-0.15) (-0.16) 

(1.47)‘ (0.32) (0.46) (-0.18) (0.20) 



A. No homogeneity B. Homogeneity imposed 
Cumulated 

Germany Germany 

interest Post1987 0-1 with with diffkfl;i;;m Domestic yield 
dummies curve 

Cumulated 

Germany 

Interest 
Post-1987 0,l differential with with diffkfl;;;;b Domestic yield dummies Germany WNB 

FRANCE 0.13 0.54 0.28 0.19 0.64 
After Q187 (-0.46)’ 0.15 (-0.02) (0.04) (0.14) 
Q279-Q486 (-0.09) (0.16) (0.09) (0.07) 

ITALY 0.13 0.20 0.37 0.44 0.25 
Aft er Ql87 (-0.64)’ (0.14) (0.31) (4.09) (-0.14) 
Q279-Q486 (-0.14) (-0.1 9) (0.04) (0.45) 
Before Q279 (4.10) (-0.25) (0.09) (0.05) 

NETHERLANDS 0.40 0.77 0.89 0.63 0.76 
After Q187 (-0.34)’ (0.66) (-0.29) (0.18) (-0.24) 

Before Q279 (0.15) (0.00) (0.03) (-0.09) 

-4 Q279-Q486 (-0.80) (-0.65) (-0.10) (-0.07) 
Before Q279 (-0.1 5) (-0.20) (-0.35) (-0.1 1) 

After Q187 (-0.82)’ (0.22) (-0.17) (-0.54) (0.60) 
Q279-Q486 (0.08) (-0.21) (0.26) (-0.34) 

-4 

BELGIUM 0.87 0.30 0.46 0.99 0.36 

Before Q279 (-0.17) (-0.28) (-0.46) (0.25) 

DENMARK (0.99) 0.23 0.02 0.68 0.63 
After Q187 (-278)’ (-0.07) (-0.01) (-0.19) 0.27 

Before Q279 (0.44) (-0.20) (-0.25) (n.a.) 

IRELAND 0.02 0.25 0.29 0.06 0.09 
After Q187 (0.02) (0.08) (-0.13) (-0.04) (0.03) 
Q279-Q486 (-0.19) (-0.62) (-0.24) (0.15) 

1. Average value of dummy variables. 

Q2794486 (0.36) (0.23) (0.10) (0.20) 

Before Q279 (4.28) (-0.26) (0.07) (-0.60) 

0.01 0.37 0.12 0.35 0.66 
(-0.04)’ (0.11) (-0.03) (-0.12) (0.15) 

(-0.1 8) (0.05) (0.00) (0.16) 

0.06 0.27 0.24 0.01 0.24 
(-0.16)’ (0.18) (0.20) (-0.00) (-0.14) 

(-0.1 1) (0.06) (-0.1 1) (0.38) 
(-0.07) (-0.06) (0.01) (0.15) 

0.46 0.46 0.89 0.21 0.22 
(-0.05)’ (0.34) (-0.28) (-0.03) (-0.05) 

(-0.89) (-0.65) (-0.75) (-0.02) 
(0.05) (-0.27) (-0.03) (-0.10) 

(-0.74)‘ (0.16) (-0.25) (-0.07) (0.19) 
(0.1 1) (-0.05) (0.10) (0.02) 

(0.07) (-0.07) (-0.06) (-0.08) 

0.90 0.21 0.65 0.46 0.25 

(-0.01) (-0.15) (-0.20) (-0.06) 

0.78 0.62 0.28 0.06 0.59 
(-0.73)’ (-0.20) (-0.07) (-0.06) (0.25) 

(0.19) (-0.38) (-0.09) (n.a.) 

0.05 0.30 0.30 0.17 0.02 
(0.81)’ (-0.09) (-0.13) (0.08) (0.04) 

(-0.30) (-0.26) (0.W (0.16) 
(-0.09) (-0.09) (-0.03) (-0.78) 

(0.04) (-0.14) (0.05) (0.22) 



appears from the wage equations. For Belgium and Denmark, some evidence in favour 
of credibility emerges from dummy variables, interest rate differentials and cumulative 
inflation differentials; however, the significance levels are low by conventional stan- 
dards and fall when homogeneity is imposed. For Ireland, the wage equations that 
incorporate interest rate differentials support credibility, but only when homogeneity is 
not imposed. On the whole, when homogeneity was imposed, the domestic yield curve 
and cumulative inflation differential coefficients are correctly signed, but of low signifi- 
cance and low absolute value. 

A similar exercise was attempted with equations for price inflation (Table 8). For 
the Netherlands, the inflation differential vis-a-vis Germany enters in both ERM sub- 
periods, but it also does so for the pre-ERM period. For Belgium and Denmark, the 
dummy variable and cumulated inflation differentials vis-a-vis Germany indicated some 
shift after 1987 in pricing behaviour, but this shift was not confirmed by the other 
credibility indicators and again tended to disappear when homogeneity was imposed. 
Overall, the results do not suggest any marked tendency for credibility effects to be 
manifested. 

IV. CONCLUSION 

The success of ERM countries in reducing inflation has led to much analysis of 
whether the ERM as an institutional device has given rise to credibility effects in 
Member countries’ disinflation processes. After considering both the analytical under- 
pinnings of the credibility hypotheses and the empirical evidence, this article found little 
evidence that policy credibility in ERM countries reduced the costs of disinflation sub- 
stantially. Some credibility effects have appeared in financial markets after exchange 
rate parities became more firmly adhered to in the second half of the 1980s. But there 
is only very weak evidence of a downward shift in inflation expectations that affected 
labour and product market behaviour. In particular, little basis is found from which to 
conclude that adhering to the ERM bands has altered the trade-off between inflation 
and unemployment. 

Absence of credibility effects does not imply, however, that anti-inflationary reputa- 
tion is unimportant, or that ERM countries have failed to improve the reputation of their 
central banks. On the contrary, convergence to the German standard has improved the 
reputation of monetary authorities, as is evident from the narrowing of interest rate 
differentials vis-a-vis Germany. But improved reputation appears to have come about 
gradually due to the policy discipline imposed by ERM membership. Although hard to 
gain, such anti-inflationary reputation may help to lock in low inflation. ERM members, 
in general, were able to maintain earlier disinflationary achievements better, during 
1990 and 1991, than non-ERM countries. 

Although it is difficult to assess whether the gradual occurrence of anti-inflationary 
reputation reflects the gradual evolution of the ERM itself, the slowness with which such 
reputation is established suggests that potential high-inflation newcomers to the ERM 
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should not base a decision to enter on expected short-term credibility effects, but on 
long-term gains. Countries seeking credibility must be prepared, and must prepare the 
public, to earn it by demonstrating success. 

The lack of clear evidence of credibility effects and the poor trade-off between 
inflation and unemployment in ERM countries in the 1980s also points to the need for 
countries seeking to reduce inflation and sustain price stability to pursue policies aimed 
at increasing labour market flexibility. Whereas financial asset prices adjust rapidly to 
changes in the expectations of forward-looking financial market participants, labour 
markets seem more often to be characterised by imperfections, sluggish adjustment, 
and generally more backward-looking behaviour. Such sluggishness implies that mone- 
tary regime changes impact on labour market behaviour with a considerable lag and 
only after unemployment has increased. If labour market imperfections and rigidities 
are important, then policy may become effective in lowering inflation only if unemploy- 
ment is pushed to a level where workers begin to feel that their jobs are at risk, implying 
high unemployment even with a credible monetary policy. By contrast, greater flexibility 
in labour markets will reduce the direct unemployment cost of disinflationary policies 
and, by increasing the chances that the policies will be sustained over the medium 
term, may provide an additional credibility bonus that would otherwise be lacking. 
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NOTES 

I. This section draws in part on a more detailed survey of the credibility literature in Englander (1991). 
Other non-technical discussions can be found in Barro (1985), Blinder (1987) and Fischer (1987). 
Somewhat more technical are the surveys in Blackburn and Christensen (1989), Persson (1988), 
McCallurn (1984), and Rogoff (1987). Of these discussions, Barro and McCallum are most sympathetic 
to the policy thrust of the literature, and Blinder the least. 

2. Credibility in an ERM context is discussed in, among others, European Economy (1990). Giavazzi and 
Giovannini (1988a), Giavazzi and Pagano (1988), Goodhart (1990), Vinals (1990) and by several of the 
authors in Giavaui et al. (1988). 

3. Tradeoffs between disinflation and unemployment in the 1980s are discussed by Giavazzi and Giovan- 
nini (1988b), DeGrauwe (1989b,c), Fratianni and von Hagen (1990b), Dhar (1991) and Robertson and 
Symons (1991). Whereas the earlier studies conclude that tradeoffs have been less favourable in ERM 
countries than in other countries, the last two studies find contrary evidence. The results appear 
sensitive to the sample of non-ERM countries used. 

4. Error-correction terms were constructed by taking the residual of a regression of the logarithm of real 
compensation per worker on the logarithms of labour productivity, total factor productivity (adjusted for 
the share of labour) and a constant term. The equations were estimated over 1971-1 to 1991-11. No 
restrictions were placed on the coefficients except that they be correctly signed. 

5. See Layard et a/. (1991). The data were kindly provided by Stephen Nickell. 
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Annex 1. Dummy variables included in the wage equations 

Coefficient Variable D e s ai p ti on 

Belgium 

Ireland 

France 07377 
D7981 
D8284 

Italy2 DDD 
D73H1 
D74H2 
D7778 
D8183 

D76H1 
07778 
D84H1 

D73 
D76H1 
D8081 
D8386 

Netherlands 07273 
D75 

Value of 1 in 19731 and 197511, -1 in 19741 and 19771 0 otherwise 
Value of 1 from 19791 to 19811,O otherwise 
Value of 1 from 198211 to 19841, 0 otherwise 

Value of 1 in 197911, 19721, 197311, 19751, 197611, 197911 and -0.5 in each of the two following semesters, 0 otherwise 
Value of 1 in 19731, 0 otherwise 
Value of 1 in 197411, 0 otherwise 
Value of 1 in 197711, -1 in 1978, 0 otherwise 
Value of 1 from 198211 to 198311, 0 otherwise 

Value of 1 in 19761, 0 otherwise 
Value of 1 from 19771 to 197811, 0 otherwise 
Value of 1 in 19841, 0 otherwi'se 

Value of 1 in 19731, -1 in 197311, 0 otherwise 
Value of 1 in 19761, 0 otherwise 
Value of 1 from 19801 to 198111, 0 otherwise 
Value of -0.4 from 19831 to 19851, 1 from 198511 to 19861, 0 otherwise 

Value of 1 in 19731, -1 in 19721, 197211, 197311, 0 otherwise 
Value of 1 in 19751, -1 in 197511, 0 otherwise 

2.39 
-1.44 
-2.21 

7.18 
7.44 
-3.70 
4.70 

-3.92 

-4.64 
-1.60' 
-3.98 

2.59 
-7.57 
-2.85 
-2.33 

4.12 
4.17 

1. Not significant at 10 per cent. 
2. Coefficients are from equation with overall unemployment rate. 
Note: All coefficients are significant at 5 per cent level except where Otherwise indicated. 
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