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Convergence and Common Cycles
in the European Union

Hong Bai, Stephen Hall and David Shepherdl

Absbact
An impoltaht q estion facing the European
Union is whether the degree of economic
convergence dmong lhe member states is
sufrcient lo ensure the smooth operation of a
unifed monetary system. Ik this paper ule use

the common features test to identifu the
degree of short run (cyclical) convergence
among the larger EU counlries. Our resuhs
suggest that GDP growlh, exchange rales and
nominal inlercst rales exhibit common cyclical
features (represented by common serial
correlationfeatures). In contrast, we frnd thal
there are generally no common featurcs in
real interest rate movemenls.

1. Infiohtction
As the prospect of full monetary integration in
the European Union (EU) draws closer to
reality, attention has focused on the
diffrculties that individual memb€r states fie
likely to fac€ after the adoption of a single
currency and a common monetary policy. The
implications of economic and monetary union
in Europe have been discussed at lenglh by
numerous authors (see for example Shepherd
1990, Eichengreen 1993, and Goodhart 1995).
As far as macroeconomic policy is concerned,
one of the key questions is whether the
various economies have achieved, or can
achieve, a degree of oonvergence srrlficient to
ensure the smooth operation of a unified
mon€tary system. The answer to this question

hinges on the nature of th€ shocks that affect
each country and how they would be absorbed
in the absence of exchange rate changes and
independ€nt monetary policy adjustnnents.

If wages and prices were perfecdy flexible
across all member states, and if labour and
capital were highly mobile, the adoption of a
single ourrency would in itself pose few
problems for macroeconomic policy. Under
these conditions, it would in principle be
possible to achieve the appropriate adjustned
to any demand or supply shocks via domestic
wage and price mov€ments, and labour and
capital flows, ratler dran exchange rate
realignments and independentmonetary policy
changes. In practice, it seems implausible to
suppose that labour and product markets in
the EU exhibit the above degree of flexibility
and the important question which then has to
be considered is whether recurring
macroeconomic shocks are broadly
slmmetrical or aslmmehical across the
member slates.

Generally speaking, the preszures that lead
to conllicts about the design and
implementation of macroeconomic policy in a
common crurency area are greatly reduced if
the participating countries face shocks that
are broadly slmmetrical, in the sense that they
share a comrnon rime profile. Even in this
case, it is important to recognise that the
relative magnitudes of the shocks may differ
across countries and that there are always
likely to be disagreenents about the required
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strength of any policy response - the extent to
which monetary poliry should be tightened in
response to rising inllation for example.
Nevertheless, the presence of synmetry does

at least imply an opporhrnity to secure general

agreement about the appropriate direction of
policy. In contrast, if the underlying shocks
are asym.metrical (affecting different groups
of countries at different times) it becomes
extremely dilficult to design policies that are

uniformly appropriate to the needs of all and
the potential for conflict is that much great€r.

An obvious exanple is the conllict over
monetary policy that could arise if some

couatries entered a recession while others
entered a boom.

When we consider the shocks that affect
any group of economies, we are concerned
not so much with the precise nature of the
shocks themselves, but rather how they
manifest in the form of time-movements in
the key macroeconomic variables, such as

output, employnent, interest rates and the
price level. The degree of convergence
between the economies in question can then
be identifred by examining the degree of co-
mov€ment across the relevant time series.

This problem can be approached fiom a long-
run perspective, by considering the
relationship between trend movements in the
relevant variables. The degree of convergenco
over the long run can then be examined with
the aid of cointegration lests or, more
flexibly, wift time-varying parameter
techniqtes that allow for underlying changes
in struchrre. For example, Hall, Robedson and
Wckens (1997) use the time-varying
paxam€ter fomulation, and estimation by
Kalnan filter methods, to examine the degree
of long-run convergence exhibited by nominal
exchange rates, nominal interest rates and
inllation rates across the EU countries. An
altemative approach is to consider how trend
deviations in the variables are correlated

across countries (Backus, Kehoe and Kydland,
1995). The conelation coefficients then give
some indication of the degree of co-movement
in the series over the short run, but they do
not say much about the underlying dynamics.

In this paper we concentrate on the short-
run dimension of the convergence issue, by
examining the extent to which the larger
economies of the EU exhibit a common
cyclical response to macroeconomic shocks.
Our anallsis is based on the work of Engle
and Kozicki (1990) and Vahid and Engle
(1993a). Starting with the idea that many
economic time series exhibit features such as

serial correlation, heteroscedasticity and
seasonality, they develop a test to deGrmin€
whether the identihed features are comnon
across any particular series. Although this
'common features test' was initially used to
examine the synchronisation of output growth
over the cycle for the G7 countries, it can also
be applied io different sectors within an
economy. For example, Vahid and Engle
(1993b) and Lippi and Reichlin (1994)
examine the existence of common trends and
cycles to deternine whether pernanent and
transitory components of income and
consumption are positively related to the rate
of output growth.

Retuming to our own contribution, we
begin by describing the nature of the comnon
features test and we then use it to in€stigate
whelher some of the key macroeconomic
variables across the larger EU countries
exhibit oommon cyclical features, even in the
absence of full convelgence- We concentrate
on the larger couatries because it is their
performance that is most likely to dictate the
future direction and success of any monetary
union in Europe. The variables we consider
are also those which are nostly direcfly
related to the operation of monetary policy.
Ow results suggest that a comrnon cycle can
be identifred for real GDP gro*th, nominal
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exchange rales, nominal interest rates, and
real exchange rates- In contrast, real interest
rates do not appear io share common cyclical
features. The paper ends with a brief
discussion of the implications of our results.

2. The Cotmnon Features Test
The common foatut€s lest provides a means
of determining the degree of co-movement
betwe€n a set of variables that may or may
not exhibit cointegration. If a set of I(l)
variables are related in a stochastic
macrceconomic model, it is well known that
the hend component can be written as the
sum of an I(l) trend and an I(0) cycle in an
infinite number of ways- These non-
stationary variables are said to be cointegrated
when a linear combination of then generates
a stationary (white noise) eror term. In this
case, the cointegrating vector effectively
represents the common feature that €xplains
the co-movement in the variables that renders
the combined series stationary. The strength
of the common features test is that it can also
be applied to vector autoregressive systems
that ar€ not cointegated. The test then gives
an indication of the degree of co-movement
over the short run, even in the absence of full
cointegntion. For example, the variables in
question may not be cointegrated, but they
may each €xhibit a feature such as serial
conelation. The common features test can
then be used to determine whether dle patem
of serial correlation is sinilar, indicating a

degree of short run co-novenent in the
variables. Vahid and Engle (1993b) suggest
that 'a serial correlation common feahrre
exisb whetr a linear combination of the series
is unpredictable relative io the past history of
the variables'. Note, however, that while
serial correlation is used as the example, the
test is quite general and the common feature
could be one of the other statistical properties
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of the series or a common exogenous factor.
The important point is that the common
features test provides a measure of the co-
movement of sets of time series which is less

stringent than cointegration.
To see the rationale behind the common

feahrres iest, let us suppose that we hav€ two
time series y,, and yr, and that a rime-varying
feature f, is present in both series:

We assume that the error t€rms are
independent and that F, represents some form
of serial correlation.

The fust step in the cotnmon f€ahues test is
to establish whether or not a particular feature
is present in both sets of data (if the feature is
present in only one of the series there is
clearly no point in testing for commonality).
Having established the existence of a
particular feature, the next step is to d€termine
whether it is common. The obvious way !o do
this is to see whether there exists some
combination of the original series that
removes the ident'rfred feature. In our
example, Z, represents a form of serial
correlation and the test for a common feahrre
is essentially a test of whether it is present in
some linear conbination of the original series,
u,= lu - |,!2, In other words, if the pattem of
serial correlation is the same in both series (if
it is a common feature) it should be cancelled
out in the linear combinatiorq leaving the
combined series z, serially uncorrelat€d. On
the other hand, if the pattern is significantly
different (if the feature is not common) the
combined series u, is likely to exhibit serial
correlation-

A simple test procedure is to inplement a
version of the standard LM test usins an

[;:J 
=(N".[:;:) .,
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auxiliary regression. We can test for the
presence of a feature Z in a given vadable y
by estinating a model of the form
y.c+-ywle, where c is a constant and I/,
may include the lag of y, or some other
variables which captures the featlre of
interesl If the series /, does not exhibit the
feahrre we would expect T to be
insignificandy different from zero. The null
hypothesis is then:
tL: f:0 + No Feahre
Hr: 1*0 + Feahre Exists
If s(y) is the LM test statistic for the presence
of a feature in a data series {y,}, the null
hypothosis of no feature is rejected when P,,o

[s(y)>c]<s%. In other words, we accept that
the feature exists if s$,)>c in the critioal
region for c at th€ 5% level. Note that the LM
test statistio for this auxiliary regression can
be calculated as LM=TR'? (where T is the
sample size and R? is the conventional
coefficient of deternination).

The above procedure can be used to
determine whether the feahle is present in
both y, and Jr'2 . We can then test whether
tlere is some combination of the series that
eliminates the feahre. The test proceeds by
constructing a variable u, where u1r-Eyo and
6 is chosen so as to minimise the test statistic
s(z). The distribution of s(a) over 6 satisfies
a simple inequality:

s(n)=s(y, -6J,r)=Mr"s(vr -6yr)ss(y, -ty l
o!'Q)

=S(e, -1,e,)

Pr"[s(d)>cl <Pls(e 
r -lrJ>clss% (3)

The statistic s(0) is asyrnptotically distibuted
as Chi Square and 6 is approximated by \
which can be estimated via limited-
information maxinum likelihood (LIML), two
stage least squares (2SLS) or direct
minimisation of s(u). The significance (or

insignificance) of the estimate of I then
indicates the presence (or absence) of the
common feature. Of the three methods for
estimating the significance of X,, the most
accurate is the direct ninimisation of s(z).
The 2SLS approach involves the regression of
yr on y2 or y2 on y, and we would expect the
resulting estirnates to differ sliglrtly from
those obtained via LIML because of the
different normalisations imposed in the 2SLS
regressions (according to whether y, or y, is
on the left-hand side). Although Engle and
Vahid (1993a) suggest that 2SLS and LIML
in practice give similar results, and that they
have the advantage of computational eas€,
both of these approaches provide only an
approximation to the true minimum obtained
via direct minimisation. To get some idea of
how tho €stimates from these different
methods compare, we have used all tluee in
our test procedures.

3. Testkg for a corrrrrutn cycle in GDP
We begin by examining the behaviour of
output relative to trend for the six largest EU
counties, which are Germany, France, Italy,
Spain, Austria and the UK. Our objective is to
determine whether common business cycle
features can be identified for these countries.
The analysis uses quarterly real output data
(seasonally adjusted) arrd we measure the
fend d€viations in terms of the first
differences of tho series. There are of course
other filtering nethods available and it is
wordr noting that the results of this kind of
exercise may be sensitive !o the precise
method employed (King and Rebelo, 1993).
For the t€sts on the GDP data, we have
truncated the sample period at the end of the
1980s in order to avoid any potential
distortion arising from the impact of German
re-unifrcation.

Table I shows the ouput-growth
correlation between these six larsest countries.
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Table l. Output Growth Correlation Coefficients: 1980Q1-1989Q4

Country Germany France Italy Spain UK

France

Itu1y

Spain

UK

Austria

0.64

0.68

0.37

0.61

0.67

0.60

0,66

0.49

0,80

0.47

0.27 0.49

0.53 0.28

Table 2. Unit Root Tests for Quaderly GDP with Respect t! Germany

County France
(67-8e)

Italy
(70-8e)

Spain
(70-8e)

UK
(65-8e)

Austria
(72-8e)

ADF(l) -3.35 -1.63 -1.33 -3.t7

Critical Value for ADF(I) : -3.40

Although the corrolation coeffrcients are
positive, on their own they do not provide
suflicient information to determine whether
the cycles in growth are common or
uns5mckonised.

Before we consider whether a set of
variables share a common featr.re, it is
important to know something about the long-
run structure of the data, and in particular
whether the variables are cointegrated
(whether they move togelher in the long run).
In the present context, a sinple procedure is
to calculate the difference in real GDP
between each country and Germany and then
test for the presence of a unit root in the
residual. Table 2 repods the relevant ADF
statistics. For this exercise it is desirable to
have as long a sample period as possible, but
the choice of periods is constrained to some

extent by the availability of suitable data. The
results suggest that there are no cointegrating

relationships with respect to Germany,
although France is close to the test bordedine.

The presence of a unit root in the residuals
suggests that we can estimate a bivariate
VAR(I) model in frst difference forn.
Common serial correlation features then
indicate the degree of persistence and co-
movem€nt in the system and can be
interpreted as evidence of common business
cycle features. The Gst for serial correlation is
essentially a iest of whether the past growth
rates of GDP are significant. In other words,
if y,, and y, represent the log of GDP for two
countries, the presence of serial correlation is
indicated by a significant LM test statistic,
calculated as TR2 in the regression
Ay,,=c+aAyr,(-l)+pAyu(-l)+e" The joint LM
tests for a set of Bivariate VAR(I ) rnodels are
presented in Table 3.

Table 3 shows that. from the 30 least
square regressions, 25 suggest evidence of a
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Table 3. Bivariate VAR(I) for GDP: 1980Q1-1989Q4

Country Germany France Iialy Spuitt Austria

Germany

France

Italy

Spnio

UK

Austna

21.60

20.78

65.52

v.Jo

3.70

9.18

24.25

77.35

9.44

3.62

8.58

15.04

10.20

7.06

4.84

17.48

24.84

10.40

6.81

4.35

30.08

77.35

<.rA

6.65

8.63

24.07

69.72

9.60

5% critioal value with 2df = 5.99. Dependent variables are in the first column.

Table 4. The Common Feahres Test for GDP Growdt: 1980Q1-1989Q4

County Germany Austia Spain

AU

s()
1,

s(a)
1"

s(r)
T

s(ri)
l,

s(?)
)\

0
-0.46

0
-0.14

0
-0.59

0
-3.04

0
-1.69

0
-1.33

J.l )
-0.99

0.02
-3.82

0.01
-2.84

0
-1.73

0
-2.28

0
-3.96

0
-1.30

u
-1.28

0.14
-U.OJ

5% critical value = 3.84

cycle by rejecting the hypothesis that both
coeffrcients together are insignifrcantly
different from zero at the 5olo lovel. Ten of
the possible 15 pain show the presence of
serial correlation in both countries. Gven
that there appears to be some sort of cycle in
each country, the next step is to exanine
whether the cycles are a common feature.

Following the procedure described by
equation (2), we derive a new variable (z)
given from the function 4=Ayr,*Myr, where
l, is chosen so as to minimise the statistic s(a)

derived as TR2 from the auxiliary regression
z, = c*Er4-,. The presence of a common serial
correlation f€ature is then indicated when l, is
insignificandy different from zero (i.e. when
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Table 5: 2SLS Common Features Test for GDP Gowth: 1980Q1-1989Q4

Country Germany Austia Spain France Italy

GE s(z)
T

UK s(u)
)"

AU s(a)
T

SP s(z)
T

FR s(z)
i,

IT s(r)
x.

0.05
-0.24

0.04
-0.05

t.7l
-0.07

0.10
-0.58

0,91

-0.29

0.20
-0.71

0.05
-4.42

0.13
-0.49

0.02
-0.21

2.01
-0.12

0.09
-0.02

2.39
-0.03

0.13
-0.03

0.14
-0.52

2..09

-0.11

0.01
-0.04

2.sl
-0.01

0.04
-0.09

r.67
-0.03

0.02
-0.06

?.66
-0.007

0.31
-0.06

0.22
-0.09

0.19
-0.24

l.l8
-0.11

0.003
-0.02

0.25
-0.28

1.86
-0.05

0.02
-0.0

0.lz
-0.03

5% critical Value = 3.84

Table 6: LIML Common Features Test for GDP Growth: 1980Q1-1989Q4

Country Germany UK Austria Spai" Franse

UK s(u)
i,

AU s(u)
1"

SP s(r)
)r

FR s(il)
1\

IT r(L)
?,,

1.90
-0.23

0.99
-0.19

2.17
0.50

0.027
-2.87

0.53
.J.JJ

3.38
-0.46

L86
-0.82

l.l8
-0.33

0.80
-1.76

4,18
-0.56

0.61

-0.07

l.4l
-66.57

0.57
-0.42

0.18
-0.50

0.42
-0.82

5% critical value =3.84

s(n)<3.84, which is the 5% critioal value of
the chlsquare distribution for ldf). Table 4
presents the oommon feature estimations
where X, is obtained by ninimisation of s(a).

The insignilicance of the l, coeffrcient in
the first column of table 4 indicates the
presence of a common business cycle feature
for each country with respect to Germany (in
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Table 7. Unit Root Tests for Nominal and Real Exchanqe Rates

Country Noninal Exchange Rate
DF ADF

Real Exchange RaG
DF ADF

FR:

IT:
SP:

UK

AU

1972Q1-1994Q3

l980Ql-1993Q4

l972Ql-1993Q3

: l972Ql-1994Q3

: l972Ql-1994Q3

-l,88

-1.82

-1.61

-l.84

-2.23

-1.89

-1.98

-2.17

-2.46

-2.63

-2.35

-1.79

-1.63

-2.89

-2.43

-1.96

-2.06

Critical Value for ADF(I) : -3,40

Table 8. LM Tests for Bivariate VAR(I) Features in Nominal Exchange Rates

Country GE AUSP

GE

FR

IT

SP

UK

AU

7.92

7.23

7.22

O.LJ

6.96

14.82

t4.82

13.85

14.88

13.50

10.58

10.78

9.74

10.69

8.68

11.05

11.66

11.23

I1.73

11.20

4.29

4.68

4.99

3.71

J.J O

7.03

7.31

6.10

7.14

6.l l

5% critical value=S .99 (10% =4.61). Dependent variables are in the fust column.

the sense that there are common serial
correlation features). In addition, th€ negative
sign atlached to the l, coelfrcient suggests that
real GDP growth for these countries moves in
a pro-cyclical mamer with r€spect to
Germany. The significance levels reported for
the other cross-country pairs also suggest the
presence of common serial correlation
(business cycle) features, of a pro-cyclical
fonq.

Tie results shown in table 4 are obtained
via direct minimisation of the s(a) function.

By way of comparison, tables 5 and 6 show
the results of the common featwes test using
the LIML and 2SLS approximations, where
the insauments are the constant and lags of
CDP growth in the two counties.

Although the results shown in tables 5 and
6 point in the same direction as those

obtainedvia direct minimisatioq the 2SLS and
LIML approximations give much larger test
values for s(z) ard genorally lower
significance levels for 1,. It also appears that
the different normalisations do have a
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signifloant impact on the 2SLS estimates. The
implication is that the results from the LIML
ald 2SLS approximations are far less robust
than those obtained via direct minimisation.
Comparisons of the three methods for the
interest rate and exchange rate variables
yielded similar conclusions and in the
remaining sections we report only the results
obtained via the direct numerical minimisation
procedure.

4. The Comnun Features Tesl for exchange
raEs and b ercst rutes

In this section we consider whether common
cyclical feahres in exchange rates and interest
raies can be identified for the larger EU
counties. Starting witfr exchange rates, we
examine the behaviour of the real and
nominal exchange rate for each country, using
the rate against the US dollar as the common
unit of measurernent. Following the same
procedure as before, table 7 shows the
stationarity tests for each country with respect
to Germany, for as long a sample as data
availability permits. The relevant ADF
statistics suggest that nominal and real
exchanges exhibit no cointegrating
relationship with respect to Germany,

The next step is to examine whether
VAR(I) featres are present in the bivariate
models for nominal and real exchange rates.
The releriant LM test statistics are r€ported in
tables 8 and 9.

Although there are some marginal cases,
particularly with respect to the UK, the LM
lest statistics reported in tables 8 and 9
suggest that serial correlation features are
geflerally present in both nominal and real
exchange rates. To see whether these features
ar€ common, we apply the common features
test to the logarithmic frnt differences of the
nominal and real exchange rate series. The
results obtained via the direct minimisation
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approach are shown in tables 10 and I I .

In general there appear to be conmon
cyclical features in dre nominal exchange rate
relationships, with the exception of ltaly in
relation to France. For real exchange rates,
five of the test statistics reject the presence of
a common cycle. all involving a pairwise
comparison with ltaly. These results suggest
that both the nominal and real exchange rale
in Italy appear to be subject !o cyclical
patterns that are signifrcantly different to
those of the other main European countries.

Tuming next to lhe behaviour of interest
rates, we first repeat the test procedures for
the case of long-term nominal interest rates
over the same sample period. Th€ LM test
results for the bivariate VAR(I) relationships
shown on tzble 12 suggest that sedal
correlation features are present in most of the
series, but not all. The results shown in table
13 indicate that, in those cases where the
feature is present, it appears to be a common
feature.

Finally, we complete our investigation of
common features by considering the
behaviour of long-term real interest rates ov€r
the period. As usual, table l4 shows the LM
test statistics for the preliminary VAR(I)
model.

The results from the VAR(1) estimates
sugg€st that real interest rates in most cases
do not exhibit the required serial correlation
features and hence the comnon feature test is
not generally appropriate. The LM test
statistics indicate that a serial correlation
feature is present on both sides of the
relationship only for the UK and Germany.
Although we don't report the results, the
comr:ron fealures test for the UK and
Germany indicates a common pro-cyclical
relationship between long-term real interest
rates for those two counfies,
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Table 9. LM Tests for Bivariate VAR(I) Features in Real Exchange Rat€s

Cormtry GE FR UKSP AU

GE

FR

IT
SP

I,JK

AU

8.73

8.01

7.83

5.65

6.29

12.51

t2.78

6.61

12.O4

6.11

7 .28

8,82

5.25

r2.60

12.69

t2.20

13.18

6.86

2.61

3.34

2.43

2.39

5.38

t0.44

4.51

9.13

2.18

5% critical value = 5.99 (10%:4.61). Dependent variables are in the first colum.

Table 10. The Common Features Test for Nominal Exchange Rat€s

Comtry SPAUGE UK FR

UK s(a)
t"

AU s(r)
l,

SP s(a)
x

FR s(a)
1"

IT s(r)
t

1.80
-0.63

o.23
-1.03

1.88
-t.29

0.16
-1.25

3.42
4.79

LJI
-0.69

2.Zl
-o.42

0.69
-0.61

1.33
4.62

1.67
-1.3 I
0.46

-1.27

0.l2
-0.39

4.62
-1.40

5% critical value =3.84

Table 11. The Common Features T€st for Real Exchange Rates

Cormtry GE TIK SPAU FR

UK s(z)
I

AU s(r)
t

SP s(z)
T

FR s(n)
x"

IT s(a)
I

2.16
-0.39

0
4.79

0.19
4.11

0.28
-l_18

4.20
-3.28

0.87
-0.59

0.95
-1.64

0.22
-o.67

0.62
-1.53

2.26
-1.01

0.33
-0.95

5.55
-0.68

1.07
-0.91

5.54
-0.21

5.39
4.77

5% critical value = 3.84
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Table 12. LM Tests for Bivariate VAR(l)Features in Nominal Interest Rates

Country GE UK SP FR IT

GE 11.64 t4.34 26.35 11.64

uK 3.01 9,16 21.35 t0.57

sP 1.95 2.39 8.55 3.92

FR 2.30 5.61 13.05 16.15

IT 1.99 7.08 11.70 21.17

5% oritical value =5.99. Dependent variables are in the first column.

Table 13. The Common Featrres Test for Noninal Irtterest Rates

Country GE UK FRSP

UK s(u) 0
t" -v.5 |

SP s(u) 0 0
l. -0.96 -0.46

FR s(il) 0.28 0.21 0.97
1, -0.56 -0.57 -0.78

IT s(a) 0.54 0 0.33 0.38
I -1.99 -0.79 -0.7t -0.95

5% critical value = 3.84

Table 14. LM Tests for Bivariate VAR(I) Features in Real Interest Rates

Country GE UK SP FR IT

GE

UK

SP

FR

IT

12.11 2.14 3.91 1.86

8.46 0.27 3.06 1.12

1.30 11.04 21.42 Z3.ll

1.62 17.22 0.r2 2.21

5.77 20.24 0.058 2.21

5% critioal value : 5.99. Deoendent variables are in the first column.
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5. Smnmary anil Conclusians
The extent to which the EU is likely to face
conflicts in the design and implementation of
monetary policy after the adoption of a single
currency depends in part on the degree of
economic convergence achieved by the
member states. In this paper, we have used
oointegration and common featues tests to
exanrine the degtee of long-run (trend) and
short-run (cyclical) convergence exhibited by
GDP, exchange rates and real and nominal
long-term interest rates across lhe larger
countries of the EU. Our brief corsideration
of the cointegration propedies of the data
suggests the absence of any long-run
convergence with respect to Germany-
Although the absence of common trends
points to potential difFrculties in the design of
long-run policy co-ordination, the optimisliq
result from our applications of the common
features test is that most of the key monet4ry
policy variables appear to exhibit a degree of
short-run (cyclical) convergence. The exact
nafirre of this cyclical convorgence needs

further investigation, but our preliminary
results indicate the presence of common
cyclical features (represented by common
serial correlation features) in all of the key
monetary policy variables, with the exception
of long-term real interest rates. Taken
iogether, our converg€nce results suggests that
monetary policy co-ordination among dre
member states of the EU may have been
achieved witJr respect to the economic cycles
in each counfy. We do not find long run
convergence over the past, but this may be
due either to one of shocks or the process of
convergence itself. We would argue that the
convergence of the cyclical behaviour of the
economies may be more important and more
indicative of the future stabilif of EMU than
the simple long rul cointegrztion analysis.
Finally, as a matter of technical interest, we
have also considered the efficiencv of the

different methods available for constructing
the common features test. The results su€gest
drat the approximations based on 2SLS and
LIML can be misleading and that they are far
less robust than those obtained via direct
nrinimisation.
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