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ABSTRACT

EMU in Reality: The Effect of a Common Monetary Policy on
Economies with Different Transmission Mechanisms*

The theory of optimal currency areas states that a single currency zone should
have symmetry of shocks and structures across regions.  Research on
monetary union in Europe has either assumed these conditions to hold close
enough not to cause problems, or has focussed on asymmetries in shocks.
But what if economic structures and/or market responses differ between
countries or regions?  This paper examines the consequences of a single
monetary policy when there are asymmetries in a) the monetary
transmissions; b) the wage/price transmissions; and c) private sector asset
holdings.  We find the first and last destabilise the business cycle, and put
countries out of phase with one another in a way that cannot be corrected by
deficit constrained fiscal policies.  The effect is to delay convergence.
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NON-TECHNICAL SUMMARY

According to the theory of optimal currency areas, a single currency zone
should have asymmetry of shocks, and of structures and market responses,
across regions. Traditionally research on monetary union in Europe has
assumed that either these conditions hold close enough or will do so shortly;
or has focused on the degree of asymmetry in the shocks. But what if the
economic structures and/or market responses differ between countries or
regions, so that the targets respond asymmetrically to a common (monetary)
policy irrespective of the symmetry, or otherwise, of external shocks?

This paper examines the likely consequences of imposing a single monetary
policy on a group of economies which have differing transmission
mechanisms, but have similar structures and market responses otherwise.
There are several ways in which this could be done. Small theoretical models,
rich enough to capture both the dynamics of the targets and instruments of
policy and the structural asymmetries that we are interested in, turn out to be
too complicated to yield closed forum solutions and clear, interpretable results.
On the other hand, empirical multicountry models have so many asymmetries
that it is effectively impossible to disentangle which of the asymmetries, and
which of the transmission mechanisms, are likely to cause unstable or
‘deviant’ behaviour as a result of a single Europe-wide monetary policy – and
which do not (the country-specific effects being numerically unimportant).
Moreover any such asymmetric effects would be model-specific, being
dependent on the particular structures chosen by the model builders and on
the assumption that the Lucas critique (i.e. that the introduction of a single
currency will alter behaviour and make the underlying market
responses/transmission mechanisms move towards mutual convergence) will
be absent. Reduced form or VAR models, while not dependent on specific
model structures, do not resolve these difficulties. They still do not allow it to
distinguish which transmission asymmetries matter, or whether convergence
Lucas-style would invalidate the results.

We have therefore adopted a different approach. We use an empirical
multicountry model – the IMF’s MULTIMOD – which has a common theoretical
structure and common (pooled) parameter estimates. We then compare the
same common monetary policy simulated through that model (with a fixed
information set covering ‘external’ shocks, policies and market developments),
and then through the same model altered in very specific but minor ways:
namely by changing one of the parameters which define the transmission
mechanisms in one (or possibly two) of the larger European economies. The
transmission mechanism asymmetries which are studied here are: i) in the
monetary transmissions (the interest and income elasticities of money
demand); ii) in the transmission of wage/price changes (market flexibility vs.



structural or nominal rigidities and contracting effects); and iii) in the impact of
different private sector asset holdings on investment and consumption
expenditures. Although not entirely free of the particular model structure, this
approach relies on a strong, tried and tested theoretical specification for each
country model and deals with the Lucas critique by assuming that the
European economies will have largely converged in structures and
transmission mechanisms – except in some quite specific places (by which we
mean in a particular country, or in a particular sector or transmission
mechanism). This then allows us to pick out exactly which of the asymmetric
transmission effects matter and which do not, and how much those
transmissions have to differ between countries before performance begins to
suffer, without being subject to the criticism that the results will be invalidated
by convergence between economies.

We find that the monetary transmission and asset effect asymmetries do
affect economic performance significantly. They both have the effect of
destabilizing the natural (European-wide) business cycle, and of putting the
country-specific cycles out of phase with one another. The latter has the effect
of driving the European economies apart, or more accurately stopping their
convergence. The effect of this is to drive a wedge between core and
periphery countries. Asymmetries in labour market behaviour (wage-price
transmissions) have significantly less impact, at least in the longer term, and
therefore cause fewer problems. But, as a consequence, the cyclical and
country-specific deviations from the common path cannot easily be corrected
by either country-specific wages and social market policies, or by deficit-
constrained fiscal policies. The result is that comparatively simple
asymmetries in transmission mechanisms are condemned to slow down, not
delay convergence.
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1. INTRODUCTION

Economists have long feared that convergence in the European economies might be

superficial or short-lived.  The worry is that the convergence criteria were defined in

nominal terms, and for one particular moment of time.  This implies nothing about

convergence in structures and policy responses, or the ability to remain converged.

If significant differences remain in structures, or in the responses to policy changes

or external shocks, then it is inevitable that common policies - and a common

monetary policy in particular - will have different impacts in different places.  That

will at least delay convergence, if not drive the union’s economies apart.

The goal of this paper is to assess whether these asymmetric impacts are an

important issue.  We also investigate whether national policies can offset any strong

national differences, without creating such large spillovers that some economies start

to diverge again.  Using a representative multicountry econometric model, we find

the answer to these two questions are "yes" and "no" respectively.  That must raise

the possibility that these internal differences will render the union’s policies

ineffective, or at least unable to deliver the improvements expected of them, and that

an "ever closer integration" may never be possible.

2. MOTIVATION

Evidence that asymmetric policy impacts could post serious problems for Europe

comes from two sources.  First Dornbusch et al (1998) have shown that the impact of

a common policy on output or inflation, as transmitted by the monetary mechanisms



of the models used by Europe’s Central Banks, differs in size by factors of 2 or more

across the EU.  This appears to be true under either fixed or floating exchange rates.

And it is also true when all the calculations are done using one multicountry model

(the Fed’s MCM model); or when estimated using a "model-free" VAR

representation.  The same authors compute, for example, that a 1% interest rate rise

would have the same impact on output as a 1.4% appreciation of the exchange rate

in Germany; but a 2.9% appreciation in Italy, or 2.1% in France, 1.5% in Spain, or

8.1% in Sweden etc.  But the figure for Europe as a whole is 2.2%, compared to 10%

for the US.  So the impact of changes in a common exchange rate would be very

different in different places;1 and Europe’s monetary stance will remain significantly

more sensitive to external shocks or domestic policy changes than other economies

with a similar degree of openness.  Yet no-one has examined whether these

differences are likely to lead to significant differences in performance that cannot be

corrected by other means (i.e. by national policy makers).  If not, then Europe’s

economies may diverge rather than converge.

The second piece of evidence comes from the Optimal Currency Area literature.  One

of the conditions necessary for a single currency area is that participating countries

should be subject to similar shocks and responses to shocks.  The latter is necessary

because even symmetric shocks will have asymmetric impacts if the structures are

very different; and a policy intervention is a shock like any other.  Yet the most

recent research has found very little symmetry in size, or strength of correlations, in

the disturbances affecting the European economies - even though they have been
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following rather similar policies for more than a decade (see for example Bayoumi

and Eichengreen 1993, or Demertzis et al 1998b).  That suggests that the policy

impacts vary considerably between economies.  Indeed the impulse response

functions estimated as part of the mechanism for calculating those disturbances

show distinct national differences, both in size and timing (see Demertzis et al,

1998a).  Some, it is true, have argued that these asymmetries are less among a subset

of "core" economies and will gradually diminish over time.2  However this does not

alter the fact that we are still talking of only some of Europe’s economies; that the

inter-country correlations remain pretty small (typically 0.2 to 0.3); and that,

statistically, the shocks are of different sizes; and the impulse response functions still

look very asymmetric, even if the shocks are similar across countries.  So these

qualifications do not remove the problem.

3. THE SIMULATION FRAMEWORK

(a) The Model

To explore the implications of imposing greater discipline on fiscal policy, we use

one of the standard econometric models - the IMF’s MULTIMOD - which contains

linked models for each of the G7 economies.  The Mark 3 version, which we use

here, has separate steady state and dynamic adjustment components (Laxton et al

(1998)).  It supplies explicit models for the four largest EU economies (Germany,

France, the UK and Italy).  They are linked with the US, Canada and Japan, and with

the rest of the world, through trade, capital flows; and a single currency in Europe



but flexible exchange rates elsewhere.  These four European countries represent

nearly 80% of the EU economy.

MULTIMOD is a widely used of the empirical multicountry model with a strong

theoretical structure.  The specification is designed to explain the main expenditure

categories and production flows in each country, from which employment,

investment, prices, interest rates and exchange rates are determined.  Financial

markets, trade flows, and capital movements (including loans and interest

payments) are included.  Trade is divided into three markets: oil, primary

commodities and manufactured goods.  The oil market contains an exogenous real

price, demand driven by activity levels in each country, and supplies that clear the

market.  Perfectly flexible prices clear the commodity markets, where demands are

driven by activity levels and supplies by prices and a predetermined capacity.

Manufactured goods are produced and traded everywhere.  Aggregate demand is

then built up from consumption (based on current and expected future earnings, and

asset values), investment (based on market evaluations of firms’ current and

expected future earnings), trade and the net fiscal position.  Both consumption and

investment therefore adjust positively to earnings, but negatively to rising prices or

interest rates.  This determines output in the short run.  Note that since assets

incorporate the stock of capital and government bonds, as well as net foreign assets,

human capital will be constrained to cover discounted future tax liabilities.  The

model therefore embodies strong Ricardian equivalence.  That said, potential output

is determined by a production function so that capacity utilisation (the ratio of actual
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to potential output) can vary.  Domestic output prices are subject to a Phillips curve.

So there is no absolute output constraint.  In fact prices change by an amount

depending on both the remaining spare capacity and the state of the labour markets.

Prices are therefore partly sticky and partly forward looking, depending on wage

contracts, international competitiveness and capacity utilisation.

In the monetary sector, non-EMU exchange rates are determined by open interest

parities and the expected depreciations consistent with a complete model solution.

Monetary policy in the EMU area is determined by a single interest rate which

moves to keep aggregate money demand in the four EU economies roughly in line

with a constant growth monetary target path, although it is possible to relax the

single interest rate restriction and have each country target a fixed exchange rate

parity vs. the DM (with zero bands around that).  But, unless otherwise stated, the

European Central Bank (ECB) sets interest rates to reduce the gap between actual

and targeted money growth in aggregate.

Similarly, tax rates are set to gradually eliminate the gap between actual and

targeted levels for the deficit to GNP ratio, subject to an intertemporal budget

constraint.  Fiscal expenditures are therefore also partly exogenous and partly

endogenised.  Both fiscal and monetary policy rules remain fixed in all simulations.

A full description of MULTIMOD’s properties and simulation characteristics is given

in Masson et al (1990) or Laxton et al (1998), and comparisons with other models in



Bryant et al (1993).  Hughes Hallett and Ma (1993) review a number of sensitivity

tests of the model’s simulation properties.

(b) Asymmetric Transmission Mechanisms

MULTIMOD Mark 3 has retained an identical specification and identical parameter

estimates for nearly all the relations in each country model.  This is certainly true of

the monetary transmission mechanisms; and of the asset/wealth effects in

consumption, and the market evaluation term in investment.  Strictly speaking it is

not true in the labour markets, where responses to excess demand and to

expectations of inflation may vary between countries.  However the Phillips curves

are all vertical in the long run; so the only differences that matter are the estimates of

the natural rates of unemployment, and they may be converging anyway.

Thus, as far as we are concerned, MULTIMOD offers a vision of what would happen

if there were no long run differences in transmission mechanisms between countries.

Rather than accept arbitrary estimates of how the transmission mechanisms may

differ between countries, we take MULTIMOD’s identical mechanisms as the

reference position and then examine how much (and how seriously) the outcomes

might differ between countries as the transmission parameters are varied from

equality.  This strategy allows us to pinpoint which asymmetries matter for the

transmission of common policies.  The disadvantage of using a more general model,

where parameters and equation specifications are all country specific, is that you

may discover that such asymmetries cause different policy impacts and call for



7

country specific remedies.  But you cannot distinguish which are the asymmetries

which cause the trouble, and hence which remedies would be appropriate.3

(c) Conditioning Information

The simulations which follow all work from a baseline composed of historical values

of the model’s variables, plus the IMF’s own projections forward to some terminal

period.  In this case the projections run forward 31 years from our start date of 1999,

and are identical to those used in the IMF’s annual report World Economic Outlook

for 1998.  Further the model is solved sufficiently far ahead so as to remove any

influence of the terminal conditions on our simulation results.  We in fact simulate

the period 1999 to 2100 inclusive.  In those simulations the forward looking

expectations are solved to be equal to the outcome projected for the relevant future

period. This baseline therefore defines our information set.

Finally, to incorporate EMU into the model, each EU country, except Germany, is

obliged to accept a fixed parity against the DM (standing in for the Euro which will

have a fixed value against the DM for 1 January 1999), and to maintain that parity

exactly for the duration of the simulation.  These parities - the central parities of the

old ERM, being the entry rates agreed as the entry rates at the York summit on 2

May 19984 - are set out in Table 1.  However, that does not in itself generate a single

monetary policy.  But fixing exchange rates with no risk premia, and with no

possibility of reneging on the parities chosen, does so.  Hence to create the ECB and

a single monetary policy, we replace the four country specific interest rates with a



European rate driven by a reaction function containing the same parameters as the

old German reaction function, but with European level variables for money supply

and target money supply.  The latter two are the sums of their national counterparts

as generated by the model; with the money supply target growing at the same rate

as the German target used to.  Thus the Euro interest rate is forced to gradually

reduce the gap between the actual European money supply and a preassigned

growth rate - just as the Bundesbank was assumed to do for the German money

supply variables.

TABLE 1: CONVERSION RATES ASSUMED ON ENTRY TO EMU,
NATIONAL CURRENCY VS. DM

FR 3.35 IT 990 UK 0.357

(d) Tax and Expenditure Policies

MULTIMOD (Mark 3) has an endogenous tax rate, showing that any fiscal

perturbation which pulls the debt burden away from its target value will be

counteracted by a rise in average tax rates:

Tax rate tax rate d dt t i t= + −+
−

+

+∑0 2
2

2

1. ( *)τ (1)

where d = the debt to GNP ratio, d* is its target value, and τ > 0.5  Thus tax rates rise

in response to excessive debt by an amount which is equal in every country and in

proportion to the amount that the debt to GNP ratio is expected to lie above its target

value of 60%, as in the Maastricht treaty, or any other value which might be set.
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The moving average component of (1) ensures that tax rates respond to both

excessive debt ratios built up in the past, and to any excessive debt ratios that may

be expected to appear in the future.  In fact the weight put on the failure to hold the

debt ratio to a prescribed level in the future is considerably larger than that put on

correcting past failures6.  That means the bulk of the changes in tax rates will come

from Ricardian equivalence - anything that will predictably increase debt beyond its

target will cause tax rates to rise; the more so, the nearer is the expected debt build

up to the current period.  Conversely anything that predictably lowers the debt ratio

will cause tax rates to fall.  But only a relatively small part of the changes will come

from correcting excessive (or otherwise) debt ratios in the past.  Moreover tax rates

will continue to rise so long as d>d*, even if the debt ratio is falling.

Finally government consumption expenditures are exogenous and may be altered at

will, either as a fixed change or as a percentage of GNP.  The rest of fiscal

expenditures vary with the cycle in the usual way.

(e) On Structural Convergence and the Lucas Critique

In the simulations that follow we consider the impact of a single monetary policy on

the group of European economies whose their transmission mechanisms differ in

specific ways.  We do that by simulating the same monetary policies, when the

transmission parameters are varied one-by-one away from the reference position of

equality.  The results can then be compared to the reference case where the

transmission mechanisms are all equal.



At this point, two questions arise:  a) would complete monetary integration not lead

to convergence between the participating economies, and therefore to the

elimination of the differences in transmissions?  And b) where would you expect the

differences between national transmission mechanisms to appear?

The Lucas critique certainly suggests that, with a regime shift as large as the start of

a monetary union, the parameters governing market behaviour would change.  But

would they all converge?  It could be equally well argued that many of these

adjustments may have already taken place under the pressure of the ERM regime

and the convergence needed for entry to EMU.  In that case, any changes remaining

would be fairly small.  Second, and more important, there is no guarantee that the

changes, when they come, will go in the direction of greater convergence.  They

could easily go the other way.  This goes back to the old argument whether

economic integration will lead to more diverse economies; the removal of trade and

investment barriers, and exchange rate uncertainty, will encourage more cross-

border activity and hence more similar industrial structures and market responses.

But the same developments might also lead to greater specialisation, and hence less

similar structures and responses, as producer attempt to capture the new

opportunities for comparative advantage and scale economies.  If that happens, the

structural parameters will diverge and the national transmission mechanisms

become more different.  One would have thought that the logic of a single market,

driven principally by the advantages of scale economies, comparative advantage and

greater price transparency, would inevitably lead to greater specialisation.  Indeed, if
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it doesn’t, the EU will lose the greater gains of specialisation and efficiency in the

single market, for the sake of the smaller gains of a single currency (Hughes Hallett,

1998).

In other words, we should perhaps expect that the Lucas critique would - if anything

- lead to more diversity in the transmission mechanisms.  And in fact that is what

history shows in earlier monetary unions such as Italy, Germany, the US: (see de

Grauwe and Vanhevebeke 1994, Krugman and Venables 1996).  Indeed, although

others have argued the opposite will happen in Europe (e.g. Frankel and Rose, 1998),

Horvath (1998) and Carlino and DeFina (1998) show that the US economy still shows

considerable structural differences and hence response asymmetries, across its

regions after more than a century as a successful single currency economy.  They put

these differences down to regional differences in industrial structures and financing

arrangements; and to the tendency to specialise, suggesting that the EU would

probably go the same way.  Nevertheless the striking observation in the Frankel-

Rose study is that their convergence results appear to be independent of the

exchange rate regime.  Thus there may have been convergence in trade and business

cycles but it is a secular trend, not a function of fixing exchange rates.  That provides

no reason for supposing that a single currency would induce any additional

structural convergence.

There is also evidence from both theoretical and empirical models, that we should

expect differences in the policy transmission mechanisms.  For example, Collard and



Dellas (1998) construct a business cycle model of two economies which are identical

apart from productivity or policy shocks.  They show asymmetric transmission

mechanisms then emerge automatically from monetary, fiscal or supply

disturbances; and that these asymmetries become amplified under a common

currency.  These differences are "deep" in that they have been purged of any other

financial or policy innovations, so there is no reason to expect further adjustments to

convergence.  As a result, output and price responses are different and more volatile

under a common currency.

The same thing emerges from the models studied by Taylor (1993) and Mitchell et al

(1998).  Here asymmetries stem from differences in money market behaviour, wage

setting, or from differences in market flexibility and in the impact of asset holdings

on consumption and investment.  Thus Mitchell et al (1998) report that differences in

wage rigidity have a big impact on employment and inflation in Germany, France

and the UK.  Similarly, interest rates have very different sensitivities for

consumption and investment due to the differing importance of financial wealth in

different countries.  Then the spillovers between countries have differing impacts in

different places depending on the relative importance and size of the trade and

capital flow links between partners.  In fact Germany and the UK show quite

different responses to common fiscal and monetary changes elsewhere, even in

MULTIMOD which has common parameters and structures for each economy and

imposes a tight ERM regime on them.
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This illustrates an important point: if trading partners are of differing importance to

different economies, then common changes in each of them will transmit quite

different effects between them even if the domestic impact of the domestic changes

are all the same.  MULTIMOD’s common structure preserves that asymmetry, but

obviates the Lucas critique by allowing us to study the impact of "residual"

asymmetries in transmissions when the European economies have converged except

in quite specific places (e.g. in one particular transmission mechanism or one

particular country).  This is what allows us to pick out which of the asymmetries

actually matter.

4. EMU: THE REFERENCE PATH

The simulations which follow are all constructed as variations around a baseline

path, which is the model’s projection of what EMU is likely to look like from the

vantage point of the information available at the start of 1998.  Given that baseline,

we can construct projections of how a common monetary policy could affect

economic performance when there are differences in the national transmission

mechanisms or the national labour market practices.  In each case we report the

differences in performance which appear when the single monetary policy is applied

to an economy with these national differences, as opposed to the idealised case of

identical transmission mechanisms.  These idealised baseline values are set out in the

appendix to this paper.



The baseline simulation shows Europe growing at an average of just over 2½% a

year in the period 1999-2020, but fractionally faster than that in the early years (1999-

2004).  There are only minor country-specific variations around this trend.  Germany

and the UK grow slightly slower, while France and Italy grow marginally faster.  But

these intercountry differences are negligible.  In other words, we start from a

common baseline.

Unemployment shows clearer differences.  French and Italian unemployment falls

extremely slowly; from 11½% of the workforces, to 9½% over 29 years.  German

unemployment falls slightly faster, from 11% to 8½%, while British unemployment

rises from 4½% to 6% over the same period.  On this criterion the national

experiences are quite different; and although there is some tendency towards

convergence in the early years, that comes to an end after 10 years – leaving the

unemployment rates 3% points apart.  Investment also shows small variations,

growing at 2.0% per annum in the UK, Italy and Germany, but 2.4% in France.

Similarly, the output gaps (capacity utilisation) are pretty small throughout, except

that French, German and Italian output is running below capacity for the first 3

years; and the UK above capacity for 1999/2000.  The interesting point here is that

the output gap cycles appear to be out of phase: France and Germany move together,

but the UK and Italy are mostly out of phase with France and Germany.  That is

bound to complicate the transmission of a single policy.
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That said, weak growth is matched by good inflation results.  Output inflation

remains at around 2½% or less everywhere, although that represents a rise from a

rate of just 2% at the start of EMU.  Given that the external exchange rate is expected

to depreciate only slightly against the US dollar, and that the internal rates are all

fixed, these output inflation figures will translate almost exactly into consumer price

inflation.  This means that the exercises which follow will take place against exactly

the same kind of slow growth, low inflation scenario that the ECB has been

forecasting for the early years of EMU.  Moreover, these low inflation outcomes have

been achieved with falling interest rates in the periphery (low credibility) countries,

but lower and rising interest rates in the core countries.  That means Europe as a

whole starts with short term interest rates of 5%, but tightening to 6% by 2005 and

7% from 2007 onwards.  On the other hand we have violations of the Stability Pact

for Germany, France and Italy in the next century; but not for the UK.

5. ASYMMETRIES IN THE MONETARY TRANSMISSIONS

MULTIMOD specifies identical monetary transmission mechanisms for each of the

EU economies.  Short term interest rates adjust to deviations of the European money

supply from its target level (which grows at 5% per annum in real terms).  The

money supply itself is the sum of the national money supplies, each of which is set

equal to the demand for money in that economy.  The money demand functions, in

their turn, are the same in each country:

1
d

s
d )p/M)(1(Arp/M −β−+β+α= (4)



where A = domestic absorption, rs is the short term interest rate, and p = the

domestic absorption price deflator.  MULTIMOD has α = -0.054 and β = 0.21 for

Germany, France, Italy and the UK; and all variables are in logs.

The Interest Elasticity of Money

Our first exercise involves changing the interest elasticity of the demand for money

(α) between countries.  In recognition of the widespread evidence that Britain is

more sensitive to interest rate movements [due to the greater degree of home

ownership, making the level of expenditures vary with the floating rate mortgage

payments, and due to the higher level of financial assets which may affect

consumption expenditures7] we have doubled the interest elasticity of the demand

for money in the UK: α = -0.108 instead of α = -0.0548 .  Of course, whether this will

lead to changes in output levels rather than changes in the level of interest rates also

depends on the slope of the IS curve.  But for a given IS curve, the steeper the slope

of the LM curve (the larger the value of -β/α), the more interest rates will vary

relative to output.  Conversely, since home ownership and the ownership of

financial assets is much more restricted in France and Italy, and since output

fluctuations have been relatively small in those economies, we halved their interest

elasticity of money demand from α = -.0.054 to α = -0.027.  The German elasticity

was left at its original value of α = -0.054.

The results of these changes are set out in table 2.  Evidently differing interest

elasticities in the monetary transmission mechanisms do produce some differences
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in performance under a common monetary policy, but those differences are

relatively small.  The UK, with its higher interest rate sensitivity, has an initial boom;

output rises 1¾% above base in 1999 and 1% in 2000, while prices rise 6% over 1999-

2001 (implying an increase in the inflation rate of 2½% points between 1999 and

2000).  Thereafter things return to base, with an output slowdown in 2002-4 and

prices running 1%-2% below base.  This happens because monetary policy, being

designed for average European conditions, is looser than would have been

appropriate in Britain with its larger interest elasticity and flatter LM curve.  Hence

the initial boom and increase in inflation in Britain.  The other EU countries get a

mild deflation; output falls by 1%-1½% below base in Germany and 0.8% below base

in France, while Italy sees output rising by 0.8% above base.  Prices also fall in

Germany and France (up to 2½% below base in Germany, and a little less in France)

which implies very small reductions in the corresponding inflation rates by contrast.

Italian prices are disturbed very little.

And all these changes are complete within a 5 year span.  Thereafter all four

countries revert to the baseline or a path parallel to it.  However monetary policy has

had to work harder to achieve these outcomes.  Compared to the baseline where

interest rates rise smoothly from 5% to 7% over a 20 year period, with differing

transmission mechanisms they have to rise 15% above baseline (i.e. from 5.1% to 6%)

in 2000-2, and then fall 6½% below it in 2006 (which takes it down from 6¾ to 6.1%),

before it starts to rise again.  These are not huge changes; but they do upset the

notion of Europe as a zone of financial stability.  They also show that the ECB will



have to follow a fairly active monetary policy even if European conditions appear

reasonably uniform.  That is the price of a common monetary policy in a world of

asymmetric structures.

The Income Elasticity of Money

We now turn to the effects of a common monetary policy on a system with different

income elasticities for the demand for money.  Equation (4) restricts the income

elasticity of the demand for money to be unity in the long run, whatever its short run

value.  As there are strong theoretical grounds and a certain amount of empirical

evidence for supporting a unit elasticity, we have confined ourselves to varying the

short term elasticity only.  That is, we vary the value of β up to increase that

elasticity; and down to decrease it.  Varying the short run elasticity in this way of

course means the speed as well as the size of the monetary adjustments will increase

or decrease; but differentiating between the two didn’t change the results.

We first considered the case where the UK had a larger income elasticity than the

other countries; and then a smaller one: β in the UK was increased by 0.1 or 0.2 from

0.21, and then decreased by 0.05 from 0.21.  The increase would give the UK a flatter

LM curve than the others, and hence larger variations in income levels for given

variations in money or interest rates.  That would produce a smaller transactions

demand for money per unit of national income than elsewhere – a stylised fact for

the UK.
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The results for the case where β in the UK moves from 0.21 to 0.31 are given in table

3.  It will be seen that this produces permanent changes to the price level in

Germany, France and Italy, and in the UK; and permanent changes in output to

Germany and Italy, but not the UK.  These changes are large.  Prices in all four

countries fall roughly 20% on the baseline after 7 to 10 years, and remain there.  That

is a significant deflation, and represents a drop of 3% points in the inflation rate over

the first 4 years (but no drop in the inflation rate after that).

The output responses to a common monetary policy are perhaps more worrying and

more differentiated between countries.  The UK suffers a very mild deflation (1% of

baseline output levels) in 1999-2001; and again in 2006-10.  But there is a small

compensating boom (1% above baseline) in 2002-4.  So not much change there.  But

Germany and Italy lose heavily with output falling by 8% or 9% below baseline in

1999-2002; that is an outright recession, with income declines of 5% or more.  And

France suffers the same fate but in milder form (output  is 5% or 6% below base); and

all three suffer further periods of deflation (although not recession) in 2004-6 and

2014-20.  There are also boom periods (Germany in 2007-2012; Italy in 2005-9), but

they do not compensate for the earlier losses and France does not share in them.

Ironically these deflations ease (but do not remove) the Stability Pact violations for

France, Germany and Italy; but worsen them for the UK.

The reason for the UK’s better performance here is that, with a flatter LM  curve and

a greater income elasticity, money fluctuates less than elsewhere for given changes



in output.  Consequently the monetary stance is looser than conditions demand for

the other EU economies – just as we found in the interest elasticity case; and just as

we will find with the asset effects on investment expenditures where we have a

flatter IS curve (section 7.1).  However adjusting income elasticities like this affects

the model's steady state solution, and hence its terminal conditions9.  This implies

that, in equilibrium, policies adjust endogenously with the new parameter values.  It

also explains why the price and output changes persist, and why the spillovers onto

France, Germany and Italy are so strong.

Destabilisation and Divergence

The results so far imply that a single monetary policy with different income

elasticities can lead to large short term losses in output for some; and a considerable

destabilisation of the business cycle, both between France and Germany (who retain

symmetry in their transmission mechanisms) and between those two and the UK

who does not.  The extent of this destabilisation can be seen from the fluctuations in

the short term interest rates: up in 2000-1 (from 5% to 5.5%), down in 2004-11 (from

7% to 5½%) and up again in 2014-2020 (from 6% to 8%).  Thus, whatever else a

common monetary policy may do, it does not create a zone of financial stability.

Increasing the UK's income elasticity further (to 0.41) exaggerates these results, Italy,

France and Germany now have larger initial output losses and an exaggerated

output cycle.  Prices also fall further.  These results are not reported separately,

therefore.  Reducing the UK's income elasticity of money (to β = .16), on the other
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hand, produces more benign outcomes.  The output losses vanish (except for

Germany and Italy for a brief period between 2006 and 2012, and in the UK between

2001 and 2005).  Prices now rise by around 8%-9% above baseline in France and Italy,

and by 11% to 15% in Germany and the UK.  This represents an addition of 5% on

the inflation rate over 1999-2001 in the UK; but only marginal increases elsewhere.

But the exaggerated cycle in the UK and Germany is still there, in contrast to France

where there is none.  So we do not get away from the tendency for cycles to diverge.

Similarly, increasing Italy’s income elasticity produces very similar results to table 3

for the UK, while increasing Germany’s elasticity from β = .21 to β= .31 produces

results similar to the larger increase in the UK elasticity (i.e. from β = .21 to β= .41).

The story in each case is essentially the same as for the UK, but the impact of these

asymmetries under a common monetary policy is rather larger.  Consequently, as a

last exercise, we tried increasing the income elasticity of money demand in France

and the UK together: from β = .21 to β= .31 in both economies.  The results of this

exercise appear in table 4 and are pretty severe.  There are savage output losses in

Germany, France and Italy; but not in the UK.  And these losses tend to persist.  The

price level deflation is equally strong – prices down 30% in the long term, equivalent

to a drop of 4% in the inflation rate of the EU.  The point is that a severe recession

has been caused by two small, short term asymmetries in the monetary transmission

mechanisms.  If that cannot easily be fixed with other (national) policies, the ECB

will have to intervene very actively in order to restore activity to reasonable levels

and to smooth an exaggerated cycle.



6. ASYMMETRIES IN THE LABOUR MARKETS: THE MARKET
FLEXIBILITY ISSUE

We now turn to the possibility of asymmetries in the labour markets, specifically in

the transmission of wage and price changes.  This is the second area where

asymmetries in the transmission of policy or shocks may matter.  MULTIMOD

specifies a nonlinear short run Phillips curve.
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where &p = the rate of inflation, u* = the natural rate of unemployment, and φ = the

irreducible rate of unemployment at which the Phillips curve goes vertical even in

the short run.  In the long run, of course, the curve goes vertical at the natural rate

u=u*.  So, once again, these asymmetries are effective only in the short run since,

even if different economies have different values of u*, the determination of prices

and the natural rates of output and employment will lie outside the labour markets.

Given that, we now have three different sorts of asymmetries to consider:

a) Lower values of δ, indicating greater nominal rigidity of prices as past prices come

to dominate the evolution of current prices.  Conversely larger values of δ imply a

greater nominal flexibility of prices.

b) Lower values of γ, indicating greater real rigidities in that prices do not respond to

the level of excess demand/supply in the markets; with the implication, according to

the model in Layard, Nickell and Jackman (1991), that prices cannot vary

independently of wages by much.  Conversely larger γ values imply greater market

flexibility in prices and wages.
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c) Lower values of λ, implying slower adjustment speeds and greater nominal and

real rigidities.  Conversely larger λ values imply faster adjustment of and greater

flexibility in real or nominal terms.

6.1 Nominal Flexibility vs. Indexation

MULTIMOD has δ = 0.53 for the UK and Germany, and δ = 1.0 for Italy and France.

We can therefore examine the impacts of increased nominal flexibility (less

indexation) by raising the British and German δ values to 1.0; and the consequences

of increased nominal rigidity/or indexation by lowering the French and Italian δ

values to 0.53 or less.  But to get an idea of the impact of stronger asymmetries in

nominal flexibility we might set the British and Italian δ values at 1.0 (full flexibility),

and the German and French values to 0.0 (very little flexibility).  Unfortunately

doing that prevented the model solving altogether.  Other variations, such as putting

all 5 values down 0.1 - which implies a general reduction in nominal flexibility and a

proportional increase in the degree of asymmetry in price transmissions (the UK and

Germany become more flexible relative to France and Italy) - produced only small

deviations from the common baseline.  A separate table of results is not reported

therefore.  However those results, once again, cause some differences in

performance: Germany and France suffer a slow down in output growth followed by

acceleration, while Italy and the UK accelerated and then slow down.  Similarly

prices rise in the UK and Italy, but fall in Germany and France.  But none of these

disturbances are very large, less than 1½% from base.  Hence the bottom line seems

to be that increasing nominal (contractual) rigidities may not be too much of a



problem in themselves; but increasing divergence in the degree of nominal rigidities

may well be.

6.2 Market Flexibility vs. Real Rigidities

MULTIMOD also specifies different degrees of market sensitivity and real wage

rigidities in different countries.  Britain and Italy are again said to have the most

flexible markets, with γ = 2.36 each.  And France and Germany have the least

flexibility with γ = 1.13 and 0.81 respectively.  These are all short term differences in

flexibility of course; in the long term behaviour returns to being the same in every

economy.

If we now increase market flexibility - but in the UK and Italy only, so that the

asymmetry in price transmissions is increased at the same time - we get the results in

table 510.  Under a single monetary policy this produces some divergence, but

nothing very dramatic - perhaps because, in the long term, the outcomes are tied

down to the same terminal conditions as before11.  Output in the UK has a brief

expansion, then falls 3% below the baseline (producing a brief recession in 2002), and

then expands again - although the effects are petering out by 2012.  Italian output,

with the same degree of asymmetry, shows quite a different pattern.  Boom

conditions, with output up 3% on base, hold for the first 8 years.  Prices likewise

move out of phase: sharply up for the UK, putting 5% on the inflation rate in the first

two years.  But then they stabilise and retreat.  But in Italy they start by falling

relative to baseline (by a small amount), then rise and stabilise.
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France and Germany, meanwhile, have output losses and then gains more similar to

the UK - but in rather milder form.  The maximum change is 1% below or above base

in Germany, and half that in France.  Similarly their prices are broadly unaffected;

down 1½% in Germany over 5 years, and one fifth of that in France.

Thus increased market flexibility is definitely good for helping to contain

inflationary pressures, and will help to boost output (see Italy).  The reason that we

initially get the opposite effect in Britain is a matter of the initial conditions.  The UK

has much lower unemployment to start with.  Consequently increasing market

sensitivity will give a boost to inflation if u lies below or close to its natural rate; as

(5) demonstrates.  The initial surge in output is therefore reversed.  That is sufficient

to throw the UK out of phase with Italy, France and Germany.  But as things stabilise

she comes back into phase.  Indeed because the long run Phillips curves are vertical

with inflation driven by output gaps, any asymmetric transmission effects through

wages and prices can only be transient.  In that sense they are less serious than

asymmetries in the monetary transmission mechanisms.

The reverse case of decreasing market flexibility, but with asymmetries in price

transmissions, is obtained by reducing the γ values for France and Germany.  We

halved them and the results are in table 6.  The disturbances are now considerably

larger than those in table 5, which confirms that market inflexibility is definitely

damaging for everybody.  These asymmetries introduce a certain amount of

divergence - although the cyclical elements have largely vanished.  Instead the



disturbances are larger and persist longer .  Output falls below base in Germany and

France, by up to 7% in Germany and 5% in France.  That is enough to produce

recessions for 5 years or more.  Prices likewise rise 6% or 7% above base over 10

years (implying an increase in the inflation rate of about 1% point) before they revert

to trend .  The UK and Italy, on the other hand, show few such disturbances.  Output

there is mildly depressed (down 1%) before bouncing back.  Similarly prices rise by

3% or 4% in the UK, and by a similar amount in Italy.  So there is little in common

between the core and the periphery outcomes.  Nevertheless the lack of market

flexibility has turned out to be more damaging than asymmetric price transmissions.

6.3 The Speed of Adjustment

The final exercise on price transmissions is to vary the speed of adjustment

parameter, λ.  We considered the stylised fact that the French and German markets

are slower to adjust to price signals: λ falls to 0.5 for them, while it stays at 1.0 and

0.91 for the UK and Italy.  Once again this produced relatively small but diverse

disturbances around the common baseline, with an early boom in the UK (output up

2%, prices up 3% a year) and a smaller one in  Italy.  Germany and France, by

contrast, suffer an initial slump of 1% in output and 2% in prices, followed by a

smaller but more persistent recovery in output and prices.

So the speed of adjustment story is much the same as the nominal rigidities one and

separate results are not reported.  However it is noticeable that, in all three price

transmission exercises, the UK is the most affected by the divergent tendencies
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induced.  This may help explain why the UK has viewed market flexibility as a much

more important factor in a successful EMU, than her partners.

7. ASYMMETRIC ASSET EFFECTS

The third area where asymmetric transmissions may matter is in the effect of

financial wealth on investment and consumption.  MULTIMOD uses a Tobin’s Q

form of investment, where investment is a function of the market evaluation of a

firms net worth - that is a value which is positive in the net present value of a firm’s

current and expected earnings, but negative in the cost of capital (including interest

rates).  MULTIMOD therefore specifies investment as:

I/K - δ -g = k1q + k2 q-1 (6)

Where q is defined by WK = qK, and WK is the market evaluation of the

representative firm’s capital stock: i.e.

WK+1 = WK [1 + r + δ + prem + K&  - (1 - t) βY + K-1 dA/dK]

In this r = short term interest rate, prem = risk premium, δ = rate of depreciation, g =

output growth rate, t = capital taxes, β = share of capital in GDP, K is the capital

stock, and A is some measure of adjustment costs.  In the exercise which follows, we

allow k1 to vary between countries to show the differential effect of a common

monetary policy on investment expenditures.  The baseline solution, of course,

reflects the effect of a common transmission of those monetary conditions.



Consumption likewise depends on wealth, financial and human:

C = (θ + p) (W + (1 - λ) H) + λ (Y - T) (7)

where W = K + B + F (B = bond holdings, F net foreign assets), θ = rate of time

preference, p = probability of death for any agent, and T = real tax revenues.  H =

human wealth is in fact computed as the wealth accumulated at three different

stages in the life cycle of the typical agent (young, middle and old):

Hi, +1 = Hi (αi + r + p + n) - (1 - βi) (Y-T)            i = 1,2,3 (8)

where n = the growth rate of the labour force, and αi = the "wedge" between public

and private discount rates.  Since that implies (1-λ) H = β1 (1 - λ1) H1 + β2 (1 - λ2) H2 +

(1 - β1 - β2) (1 - λ3) H3, we have

C = (θ + p) [W + (1 + λ) H] + [λ1 β1 + λ2 β2 + λ3 (1 - β1 - β2)] (Y - T) (9)

where (1 - λ) H is defined above (9).  In these exercises we varied the coefficient λ2

between countries - MULTIMOD has them set at a common value of 0.98 for

Germany, France, Italy and the UK - in order to show the effect of differing asset

evaluations on consumer expenditure.  Since MULTIMOD also specifies

λi = 1 - exp ((αi + b)/b) log (1 - λ)    and βi = ai b/(αi + b) (10)12

reducing λ2 alone is to increase the private accumulation rate, α2, of the middle

generation of agents and also to increase the weight of the wealth terms, (1-λ)H, at

the same time.  We therefore consider lowering λ2 in those economies where asset

effects are generally thought to play a larger role in private sector consumption

plans - principally the UK where there is considerable evidence of such asset effects

(MacLennan et al, 1998).
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On the other hand, if β2 is held constant, increasing α2 must also imply larger a2

values.  But whether that attributes a larger income share to the middle generation at

the same time is an open question since it depends on whether the increase in a2

(which increases that income share) is actually larger than the increase in α2 (which

decreases it).  Fortunately we do not have to resolve that issue since the

accumulation and the transmission of the asset effects on consumption will both be

increased if λ2 falls.  But to check on whether variations in the consumption and

development of incomes across countries also maters - as the results of Carruth et al

(1998) suggest they might - we have also varied β2 across countries while keeping λ2

constant.  That made very little difference to the results: prices and output vary as

they do for the λ2 case.  So we only quote the λ2 results here.

7.1 Investment and the Market Evaluation of Firms

Varying k1 in (6) across countries will show the differing impacts of a common

monetary policy on investment, because it will alter the market evaluation of the net

present value of a firms expected stream of revenues (relative to the existing capital

stock) in each market.  MULTIMOD sets a common value of k1 = 0.033 for each

country: we vary that by setting k1 = 0.066 for France, and k1 = 0.0165 for the UK and

Italy.  That makes investment in France more sensitive to overall monetary

conditions (as opposed to changes in underlying costs) than in Germany.  But

investment in Italy and the UK is less sensitive.  This seems broadly representative of

the experiences of the 1990s, when one strips out any variations in national

competitiveness.



The results appear in table 7.  Different evaluations of output performance,

consequent on the asymmetric monetary transmissions, do not appear to cause too

much trouble.  As always there is something of a core vs. periphery split reflected in

a destabilisation and divergence in the output cycle, in which France and Germany

get increasingly out of line with Italy and the UK.  Thus France and Germany start

with a depression of output (of 1%-2% relative to base) but then recover some of

those losses.  Italy and the UK start with a boom, but then move to depression after 3

or 4 years.  Prices move accordingly: down and then up in Germany, but up and

then down in the UK and Italy.  However, none of these effects are very strong,

except in the UK where the initial output gains are around 2% on the growth rate

and 2%-3% on the inflation rate.  Finally, as in other cases, interest rates have to rise

sharply (up 17%, equivalent to 90 basis points on rate of 5.1%) to start with, but then

to fall back again 6% (40 basis points) later.  These oscillations continue.

7.2 Consumption and the Transmission of Assets Evaluation Effects

For λ2, we tried reducing its value, one country at a time, first from the common

value of 0.98 to 0.85 for the UK and then to 0.90 for France, Germany or Italy.  The

results showed a similar pattern in each case, so we quote only those for the UK case:

table 8.  But in each example, strengthening the asset effects temporarily depressed

output and prices in the country concerned, but boosts them elsewhere.  However

that output depression is fairly quickly reversed, and in the long term produces

higher output at lower prices.  Some of these changes are pretty large, and last in

some form for up to 20 years.  For example, the UK losses 15% of her output initially,
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a severe recession, although those losses are halted with 2 years and then reversed 2

years after that.  Such an output collapse causes prices to fall 10% a year, relative to

base, each year for the first 3 years (implying an overall inflation rate of -7% p.a.)

before they creep back up to the baseline path over the next 17 years.  Thus the

sudden increase in UK competitiveness, and its very slow erosion thereafter, is

responsible for the expansion in British output from 2002 onwards.

A little of this behaviour rubs off elsewhere; the other countries also expand their

output and enjoy price deflations, although to a lesser extent.  The origin of all these

changes is the sudden increase in savings which the larger asset effects makes

necessary; if you consume faster out of assets, then you have to have a larger stock of

assets to start with and in the long term13.  Or, to put the same point another way, to

consume more out of assets under the same monetary conditions implies a higher

rate of (private) discount and hence a larger forward looking evaluation of the stock

of wealth needed: see (8).  Hence the initial slump and subsequent boom in the UK.

And we get exactly the same story when we vary the λ2 coefficients of other

countries: a destabilisation and divergence of the domestic cycle, leading to

increased output and lower prices, compared to the rest of Europe.  Curiously the

UK appears to be unusually vulnerable to the adverse effects of this when other

countries have stronger asset effects; and to be more out of cycle when she has the

stronger asset effects.  This may be true of Germany as well.



9. CAN NATIONAL POLICIES COMPENSATE FOR THE
ASYMMETRIC TRANSMISSIONS?

9.1 Fiscal Stabilisation vs. Wage Policies

Each of the exercises above has generated a  set of divergent cycles, around a

common smooth baseline path for prices and output in France, Germany, Italy and

the UK.  In most cases, the cycles put the core (France and Germany) out of phase

with the periphery (Italy and the UK); and the core countries show a greater

tendency to deflation or recession than the periphery.  If these are the asymmetric

effects of a common monetary policy, one is bound to ask if they could be corrected

by suitable changes in the underlying national policies?  For example: can we

smooth those idiosynchratic cycles, by fiscal means?

It would also be possible to consider interventions to create differential wage costs in

the national labour markets, in order to make relative prices counteract each

country’s idiosyncratic cycle.  However that would go against the policy makers’

clear preference for greater harmonisation of the labour markets ("no fiscal or social

dumping").  And we have already found, in any case, that such labour market

interventions have no long run permanent effects: see tables 5 and 6.  So we are

unable to pursue this option.  This is the same conclusion as we reached in a

completely different exercise on a different multicountry model (Hughes Hallett et al

1999), so it is hardly a model specific result.
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9.2 Fiscal Stabilisation

We first consider what different fiscal policies could do to stabilise and harmonise

output and prices in table 3.  Table 9 reports the result of increasing French, German

and Italian fiscal expenditures permanently by 10%, and reducing those in the UK by

2% for one year.  We also tried temporary increases in French, German and Italian

expenditures (by 10% for 3 years, by 50% for 3 years etc.), but they produced even

smaller corrections than those reported in table 9.  However table 9’s fiscal changes

may not be as large as they appear.  They represent increases of 3% of GNP at most,

given that any increases in the debt ratio will be compensated automatically by the

tax rate increases implied by (1).  But whether that implies the deficit ratios will stay

within their 3% limit is another question.

Table 9 in fact shows that changes in fiscal policy can indeed reduce the output

disturbances in table 3 - but only by a small amount, and for only limited periods of

time because of the perceived need to raise taxes again.  Thus the initial German,

French and Italian output losses in table 3 are reduced - but only from 6% down on

base, to 4% down.  The cyclical elements are still there as strong as ever, and by 2007

the corrective effect of these fiscal changes has all but vanished.  Similarly the initial

rises in the price level are somewhat smaller, implying slightly smaller falls in the

inflation rate compared to table 3.  But this effect too has vanished within a few

years.  The UK, meanwhile, is pushed further out of phase, and with some extra

deflation to prices.



Hence country specific changes in fiscal policy seem quite unable to smooth out the

asymmetric impacts of a common monetary policy, or to restrain the tendency for

countries to diverge.  Moreover, interest rates have had to move more vigorously,

especially on the upside.  And even the weak correction of the country specific cycles

in table 9 require all 4 countries to violate the Stability Pact at various times: even

Germany breaches the 3% deficit ratio in 2014; France from 2017, and the UK and

Italy from 2015 and 2005 respectively.  That worsens the UK’s overall fiscal position

but improves the other three.

9.3 Regional Monetary Controls

What is the key restriction which prevents the elimination of these cyclical and

divergent disturbances?  If we revert to the same fiscal policies as in table 3, but

simply remove the restriction that all four national interest rates must be the same,

we got the results in table 10.  Here everything else is as in table 3, including the

same fixed exchange rates so there can be no loss of credibility.  The most obvious

feature of table 10 is that simply releasing the restriction of a single monetary policy

completely removes the cycles and pattern of divergence in the disturbances of table

3 - something which fiscal policy with a single monetary policy was clearly unable to

do.  The fact that we can virtually get back to the baseline14 simply by removing the

restriction that all interest rates must be equal, and can do so with the new interest

rates departing from each other by less than 50 basis points at most (even when

exchange rates remain fixed and the strongest asymmetric transmissions remain in

place), shows that our earlier results are not simply a product of the model used.
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Indeed they are not model dependent at all; they are simply the result of imposing a

single monetary policy on a set of economies with differing monetary transmissions.

The only thing that changes between tables 3 and 10 is that single monetary policy

restriction.

This last conclusion is reinforced by the fact that we got exactly the same result using

quite a different model in quite different circumstances (Hughes Hallett et al 1999).

The explanation lies in the behaviour of the interest rates.  In table 3, the single

interest rate shows a strong cyclical pattern - first rising, then falling and rising again

in increasing fluctuations around a mildly upward sloping trend.  Table 10, by

contrast, shows no such cycle in any country; just an upward shift in the level of

interest rates of between ½% and 2% points.  And at no point is the inter-country

deviation more than 50 basis points (and then only in the years 2000-3, and only for

the UK or Italy).  That means the difficulties are being caused by an inappropriate

interest rate restriction.  Table 3 has just one instrument, the single monetary policy,

to chase 4 targets (the deviations of prices, or output, from base) which are out of

phase and often diverging.  The instrument therefore has to chase first one target,

and then another.  As soon as it gets one back on track, another starts to diverge.

Consequently the interest rate shows increasing fluctuations as it struggles to

contain these conflicting deviations.  That is the standard result when there is

insufficient coordination (Cooper, 1969) - oscillations and overshooting because a

single instrument cannot reach cyclically conflicting targets.  But given that prices

and output are also out of phase within countries as well as between them, simply



adding 4 national fiscal policies won’t be enough to resolve the problem.  The only

way to do so is to introduce separate interest rates to counteract what caused the

disturbances in the first place.  In this sense, we can see that the crucial element is the

quality of the new monetary policy; not the fixing of exchange rates15.

9. CONCLUSIONS

Simulations through a multicountry model show that asymmetries in the

transmission of the single monetary policy would, destabilise the cycle in each of the

four main European economies.  Moreover, in most cases those cycles are divergent,

putting the EU economies further out of phase with each other.  In addition:

a) there is a weak core vs. periphery split; with French and German output and price

cycles showing some coherence, but differing from their counterparts in Britain and

Italy.

b) the UK appears to be more sensitive to these cyclical developments, and hence to

any asymmetries in behaviour, than her partners.

c) the main difficulties appear to be caused by differences in income and expenditure

elasticities for money demand; and hence by differences in the effect of asset

evaluations on aggregate expenditure.

d) nominal rigidities (contracting schemes) do not matter too much if they are

broadly similar everywhere; but they may matter if their incidence differs widely

across countries or industries.

e) structural rigidities matter a great deal, but only in the short term if Phillips curves

really are vertical in the long run and supply side reforms are not effective.
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f) market flexibility likewise matters a lot for short to medium term stability, and

more than simply a faster speed of adjustment.

g) differing sensitivities to asset evaluations matter more for the consumption than

investment - i.e. more for short run stabilisation than long run capacity.

h) Finally the key to better performance when transmission mechanisms differ, lies

in the quality of monetary policy - not in the ability to fix exchange rates for ever.
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Part I: ASYMMETRIES IN THE MONETARY TRANSMISSIONS

Table 2: The Effect of variations in the Interest Elasticity of the Demand for Money: α, in

(4), doubled in the UK, halved in France and Italy. The quoted results are % deviations

from the EMU baseline

Germany France UK Italy

prices output prices output prices output prices output

Short

Interest

Rates (RS)

1999 -0.16 -1.11 -0.21 -0.62 2.50 1.72 0.13 0.86 5.82

2000 -0.50 -1.59 -0.48 -0.83 5.39 0.94 0.26 0.77 12.17

2001 -0.99 -1.55 -0.73 -0.78 6.63 -0.51 0.34 0.58 15.95

2002 -1.56 -1.16 -0.91 -0.53 5.67 -1.36 0.36 0.39 14.68

2003 -2.08 -0.58 -1.01 -0.21 3.31 -1.45 0.26 0.27 8.64

2004 -2.46 0.03 -1.05 0.06 0.56 -0.92 0.09 0.13 1.61

2005 -2.66 0.53 -1.06 0.23 -1.67 -0.14 -0.16 -0.03 -3.89

2006 -2.62 0.81 -1.09 0.25 -2.88 0.50 -0.46 -0.25 -6.60

2007 -2.40 0.85 -1.14 0.15 -3.04 0.78 -0.80 -0.47 -6.58

2008 -2.07 0.71 -1.24 -0.00 -2.46 0.68 -1.15 -0.62 -4.93

2009 -1.67 0.45 -1.37 -0.15 -1.68 0.31 -1.46 -0.67 -2.25

2010 -1.30 0.15 -1.50 -0.25 -1.14 -0.12 -1.72 -0.61 0.33

2011 -1.00 -0.10 -1.61 -0.28 -1.02 -0.41 -1.89 -0.45 2.08

2012 -0.83 -0.30 -1.69 -0.24 -1.26 -0.46 -1.97 -0.22 2.76

2013 -0.78 -0.42 -1.71 -0.17 -1.67 -0.32 -1.97 0.00 2.56

2014 -0.83 -0.47 -1.69 -0.09 -1.99 -0.08 -1.89 0.19 1.88

2015 -0.99 -0.47 -1.64 -0.02 -2.09 0.14 -1.78 0.30 1.10

2016 -1.30 -0.41 -1.57 0.02 -1.94 0.25 -1.65 0.33 0.47

2017 -1.46 -0.31 -1.51 0.04 -1.63 0.23 -1.53 0.29 0.04

2018 -1.70 -0.19 -1.46 0.05 -1.30 0.11 -1.44 0.21 -0.25

2019 -1.89 -0.05 -1.43 0.04 -1.09 -0.04 -1.39 0.12 -0.49

2020 -2.02 0.08 -1.42 0.03 -1.08 -0.15 -1.38 0.02 -0.73
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Table 3: The Effect of Variations in the Income Elasticity of Demand for Money in the UK

only: β in (4) increases by 0.1, to 0.31.Results quoted as % deviations form the EMU

baseline.

Germany France UK Italy

prices output prices output prices output prices output

Short

Interest

Rates (RS)

1999 -0.78 -6.29 -2.40 -5.92 -2.84 -1.55 -3.70 -8.34 4.40

2000 -2.44 -8.88 -5.38 -7.30 -6.85 -1.64 -7.44 -10.00 9.23

2001 -4.96 -9.29 -8.28 -6.92 -10.42 -0.49 -10.74 -8.93 8.44

2002 -8.16 -8.64 -10.82 -5.70 -12.56 0.72 -13.42 -6.24 3.43

2003 -11.73 -7.32 -12.85 -4.26 -13.21 1.23 -15.32 -3.41 -2.16

2004 -15.38 -5.61 -14.43 -2.99 -13.00 0.96 -16.63 -0.71 -5.53

2005 -18.76 -3.58 -15.63 -1.93 -12.85 0.18 -17.44 1.33 -7.82

2006 -21.55 -1.41 -16.53 -1.12 -13.40 -0.61 -17.86 2.54 -10.62

2007 -23.44 0.67 -17.20 -0.57 -14.76 -1.06 -18.01 2.90 -14.12

2008 -24.25 2.32 -17.74 -0.32 -16.64 -1.03 -18.05 2.51 -17.72

2009 -23.95 3.24 -18.22 -0.33 -18.57 -0.71 -18.12 1.59 -18.98

2010 -22.76 3.30 -18.69 -0.56 -20.15 -0.29 -18.31 0.40 -16.89

2011 -21.03 2.59 -19.15 -0.88 -21.15 0.05 -18.64 -0.74 -11.72

2012 -19.15 1.36 -19.57 -1.19 -21.50 0.24 -19.04 -1.58 -4.73

2013 -17.47 -0.07 -19.91 -1.37 -21.30 0.26 -19.44 -1.98 2.41

2014 -16.20 -1.41 -20.11 -1.39 -20.73 0.15 -19.75 -1.93 8.24

2015 -15.49 -2.48 -20.15 -1.24 -20.00 0.00 -19.90 -1.49 11.84

2016 -15.36 -3.15 -20.03 -0.97 -19.29 -0.13 -19.87 -0.82 12.92

2017 -15.77 -3.40 -19.76 -0.62 -18.70 -0.21 -19.66 -0.08 11.78

2018 -16.60 -3.25 -19.39 -0.29 -18.29 -0.23 -19.32 0.55 9.06

2019 -17.69 -2.77 -18.98 -0.02 -18.04 -0.21 -18.90 0.97 5.52

2020 -18.87 -2.04 -18.59 0.15 -17.96 -0.19 -18.49 1.10 1.84



Germany France UK Italy

Deficit Ratios (deficit to GDP ratio in

levels)

1999 0.014 0.018 -0.002 -0.021

2000 0.010 0.014 -0.003 -0.021

2001 0.003 0.007 -0.005 -0.024

2002 -0.000 0.002 -0.004 -0.020

2003 0.004 0.008 0.020 0.022

2004 0.006 0.011 0.021 0.032

2005 0.009 0.015 0.021 0.042

2006 0.011 0.018 0.021 0.048

2007 0.015 0.020 0.020 0.052

2008 0.018 0.021 0.018 0.052

2009 0.021 0.022 0.017 0.050

2010 0.024 0.022 0.017 0.049

2011 0.027 0.023 0.018 0.048

2012 0.029 0.024 0.020 0.049

2013 0.030 0.025 0.023 0.052

2014 0.030 0.027 0.026 0.056

2015 0.029 0.028 0.028 0.061

2016 0.028 0.030 0.030 0.067

2017 0.027 0.031 0.031 0.071

2018 0.025 0.033 0.032 0.074

2019 0.024 0.034 0.032 0.076

2020 0.024 0.034 0.032 0.077
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Table 4: Variations in the income elasticity of Money Demand in both the UK and France:

β in (4) rises by 0.1 (to 0.31) in both countries. Results quoted  as % deviations from the

EMU baseline.

Germany France UK Italy

prices output prices output prices output prices output

Short

Interest

Rates (RS)

1999 -1.12 -11.02 -3.77 -9.19 -7.20 -6.14 -6.40 -16.74 6.41

2000 -3.48 -15.42 -8.42 -11.4 -16.57 -6.14 -12.69 -19.87 10.34

2001 -7.05 -16.37 -12.91 -10.83 -24.43 -2.51 -18.11 -18.25 2.47

2002 -11.63 -15.85 -16.89 -9.17 -28.75 1.73 -22.51 -13.78 -11.27

2003 -16.85 -14.44 -20.19 -7.28 -28.99 4.09 -25.77 -8.98 -18.57

2004 -22.34 -12.57 -22.89 -5.77 -26.16 3.64 -28.15 -4.13 -15.07

2005 -27.69 -10.09 -25.06 -4.49 -22.93 1.17 -29.76 -0.1 -7.38

2006 -32.47 -6.95 -26.78 -3.33 -21.74 -1.44 -30.70 2.86 -4.24

2007 -36.27 -3.30 -28.12 -2.27 -23.12 -2.95 -31.11 4.61 -8.66

2008 -38.68 0.32 -29.16 -1.43 -26.22 -3.08 -31.15 5.07 -18.16

2009 -39.40 3.18 -30.00 -0.97 -29.84 -2.21 -31.03 4.3 -27.07

2010 -38.40 4.57 -30.74 -0.96 -32.95 -0.92 -30.96 2.59 -30.40

2011 -36.16 4.28 -31.43 -1.32 -34.97 0.24 -31.08 0.48 -26.31

2012 -33.38 2.68 -32.07 -1.84 -35.70 0.90 -31.421 -1.46 -16.34

2013 -30.66 0.37 -32.63 -2.3 -35.35 0.95 -31.89 -2.81 -3.80

2014 -28.39 -2.05 -33.03 -2.52 -34.34 0.53 -32.35 -3.37 7.88

2015 -26.83 -4.17 -33.25 -2.44 -33.16 -0.06 -32.70 -3.16 16.14

2016 -26.11 -5.72 -33.24 -2.08 -32.19 -0.53 -32.85 -2.35 19.84

2017 -26.24 -6.60 -33.03 -1.55 -31.56 -0.75 -32.79 -1.21 19.28

2018 -27.13 -6.82 -32.65 -0.97 -31.25 -0.71 -32.52 -0.05 15.66

2019 -28.60 -6.43 -32.17 -0.47 -31.14 -0.51 -32.09 0.86 10.52

2020 -30.42 -5.53 -31.66 -0.12 -31.10 -0.29 -31.60 1.36 5.13



Part II: ASYMMETRIES IN LABOUR MARKET BEHAVIOUR

Table 5: Variations in the Responsiveness to Excess Supply or Demand: Market Flexibility

Differences, γ doubles in Italy and the UK in (5) to 4.7. Results quoted as % deviations

from the EMU baseline.

Germany France UK Italy

prices output prices output prices output prices output

1999 -0.11 -0.77 -0.09 -0.35 5.44 1.32 -1.79 1.55

2000 -0.34 -1.11 -0.20 -0.51 10.22 -0.50 -2.41 2.63

2001 -0.67 -1.09 -0.30 -0.50 10.74 -2.47 -1.95 3.18

2002 -1.03 -0.76 -0.35 -0.32 7.40 -3.00 -0.94 3.13

2003 -1.33 -0.28 -0.35 -0.07 2.59 -2.15 -0.32 2.81

2004 -1.51 0.20 -0.31 0.13 -1.33 -0.65 0.22 2.19

2005 -1.53 0.52 -0.27 0.20 -3.07 0.62 0.55 1.38

2006 -1.40 0.64 -0.24 0.15 -2.60 1.04 0.62 0.55

2007 -1.14 0.60 -0.23 0.02 -0.91 0.62 0.48 -0.12

2008 -0.79 0.47 -0.25 -0.09 0.63 -0.13 0.23 -0.49

2009 -0.40 0.32 -0.27 -0.15 1.14 -0.71 0.00 -0.58

2010 -0.02 0.17 -0.29 -0.14 0.59 -0.84 -0.17 -0.46

2011 0.32 0.02 -0.28 -0.10 -0.43 -0.54 -0.23 -0.26

2012 0.56 -0.13 -0.25 -0.06 -1.24 -0.06 -0.20 -0.07

2013 0.70 -0.28 -0.20 -0.03 -1.37 0.31 -0.16 0.07

2014 0.71 -0.40 -0.14 -0.02 -0.85 0.39 -0.10 0.15

2015 0.62 -0.47 -0.08 -0.02 -0.05 0.21 -0.03 0.18

2016 0.44 -0.46 0.00 0.00 0.59 -0.07 0.05 0.20

2017 0.21 -0.36 0.06 0.02 0.80 -0.28 0.13 0.22

2018 -0.02 -0.21 0.12 0.06 0.63 -0.32 0.19 0.22

2019 -0.21 -0.05 0.16 0.09 0.25 -0.22 0.22 0.21

2020 -0.34 0.09 0.19 0.09 -0.08 -0.07 0.22 0.18
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Table 6: Variations in the Speed of Adjustment of Wages/Prices to disequilibria: λ in (5) is

halved in France and Germany to 0.5. Results quoted  as % deviations from the EMU

baseline.

Germany France UK Italy

prices output prices output prices output prices output

1999 0.57 -1.50 1.68 -1.19 1.60 1.26 -0.18 -0.44

2000 1.52 -2.52 3.41 -2.31 3.33 0.62 -0.38 -0.96

2001 2.68 -3.40 4.71 -3.33 3.94 -0.49 -0.54 -1.24

2002 3.91 -4.13 5.51 -4.05 3.16 -1.08 -0.62 -1.20

2003 5.15 -4.68 5.97 -4.39 1.62 -1.11 -0.55 -0.98

2004 6.29 -5.24 6.08 -4.66 0.09 -0.68 -0.35 -0.69

2005 7.23 -5.74 5.88 -4.74 -0.81 -0.07 -0.02 -0.37

2006 7.86 -6.18 5.46 -4.64 -0.74 0.41 0.43 -0.08

2007 8.13 -6.49 4.90 -4.38 0.24 0.58 0.97 0.17

2008 7.96 -6.62 4.29 -3.96 1.78 0.47 1.58 0.38

2009 7.36 -6.5 3.69 -3.41 3.36 0.14 2.21 0.54

2010 6.33 -6.11 3.15 -2.76 4.55 -0.22 2.81 0.66

2011 4.95 -5.44 2.71 -2.06 5.13 -0.48 3.33 0.72

2012 3.32 -4.53 2.40 -1.39 5.13 -0.54 3.73 0.72

2013 1.62 -3.44 2.22 -0.81 4.71 -0.44 3.94 0.63

2014 0.00 -2.27 2.13 -0.39 4.10 -0.27 3.96 0.46

2015 -1.41 -1.13 2.05 -0.14 3.45 -0.11 3.76 0.21

2016 -2.48 -0.09 1.95 -0.06 2.84 -0.03 3.37 -0.08

2017 -3.13 0.74 1.78 -0.12 2.26 -0.05 2.83 -0.39

2018 -3.34 1.31 1.54 -0.28 1.66 -0.13 2.18 -0.67

2019 -3.13 1.59 1.23 -0.5 1.00 -0.22 1.49 -0.89

2020 -2.57 1.58 0.87 -0.73 0.32 -0.28 0.82 -1.02



Part III: ASYMMETRIC ASSET EFFECTS, DIFFERING SENSITIVITIES TO
FINANCIAL MARKET BEHAVIOUR

Table 7: Variations in the Sensitivity of Investment Expenditures to the Market’s

Evaluation of Firms: k1 in (6) is doubled for France, but halved for the UK and Italy.

Results quoted as % deviations from the EMU baseline.

Germany France UK Italy

prices output prices output prices output prices output

1999 -0.12 -0.89 -0.09 -0.66 2.90 1.81 0.26 0.77

2000 -0.36 -1.24 -0.19 -0.74 6.42 1.10 0.54 0.80

2001 -0.70 -1.17 -0.27 -0.61 8.13 -0.51 0.77 0.55

2002 -1.06 -0.79 -0.29 -0.29 7.28 -1.55 0.93 0.29

2003 -1.34 -0.26 -0.24 0.00 4.73 -1.72 0.98 0.16

2004 -1.46 0.29 -0.17 0.26 1.67 -1.19 0.95 0.03

2005 -1.40 0.70 -0.09 0.39 -0.84 -0.31 0.85 -0.13

2006 -1.14 0.86 -0.04 0.37 -2.18 0.47 0.68 -0.35

2007 -0.75 0.79 -0.04 0.24 -2.22 0.86 0.47 -0.57

2008 -0.29 0.55 -0.10 0.05 -1.35 0.79 0.24 -0.73

2009 0.14 0.23 -0.18 -0.11 -0.17 0.37 0.03 -0.79

2010 0.50 -0.07 -0.26 -0.20 0.72 -0.15 -0.12 -0.72

2011 0.73 -0.3 -0.32 -0.19 1.04 -0.53 -0.21 -0.54

2012 0.84 -0.43 -0.32 -0.12 0.82 -0.64 -0.22 -0.30

2013 0.81 -0.47 -0.27 0.00 0.32 -0.51 -0.16 -0.07

2014 0.69 -0.45 -0.19 0.09 -0.18 -0.24 -0.04 0.11

2015 0.50 -0.40 -0.09 0.16 -0.44 0.04 0.09 0.20

2016 0.26 -0.30 0.00 0.18 -0.38 0.22 0.22 0.19

2017 0.02 -0.20 0.07 0.17 -0.08 0.23 0.33 0.12

2018 -0.18 -0.08 0.11 0.14 0.29 0.12 0.38 0.01

2019 -0.34 0.03 0.12 0.10 0.56 -0.05 0.40 -0.10

2020 -0.42 0.14 0.11 0.08 0.62 -0.20 0.37 -0.19
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Table 8: Variations in the Sensitivity of Consumption Expenditures to Asset Values held in

the private sector: λ2 in (9) is reduced from 0.98 to 0.95 for the UK only. Results quoted  as

% deviations from the EMU baseline.

Germany France UK Italy

prices output prices output prices output prices output

1999 0.02 -0.75 -0.21 -1.28 -9.03 -15.88 0.94 1.95

2000 0.11 0.71 -0.46 0.03 -20.59 -9.27 1.93 4.17

2001 0.29 1.23 -0.70 0.64 -29.61 -1.23 2.76 4.16

2002 0.50 1.24 -0.93 0.85 -33.95 5.57 3.22 2.86

2003 0.62 0.82 -1.20 0.67 -33.02 6.96 3.03 1.18

2004 0.59 0.29 -1.48 0.43 -27.53 6.65 2.43 -0.39

2005 0.35 -0.12 -1.76 0.24 -20.21 4.06 1.60 -1.36

2006 -0.06 -0.19 -1.99 0.30 -14.35 1.47 0.70 -1.52

2007 -0.58 0.11 -2.14 0.60 -11.36 0.06 -0.12 -0.96

2008 -1.12 0.66 -2.22 1.06 -10.98 0.01 -0.78 0.04

2009 -1.58 1.25 -2.21 1.48 -12.10 0.85 -1.25 1.09

2010 -1.93 1.71 -2.21 1.74 -13.54 2.05 -1.54 1.90

2011 -2.16 1.96 -2.25 1.81 -14.47 3.11 -1.71 2.32

2012 -2.29 2.01 -2.36 1.75 -14.51 3.74 -1.83 2.37

2013 -2.38 1.95 -2.55 1.63 -13.72 3.81 -1.94 2.20

2014 -2.46 1.86 -2.79 1.54 -12.46 3.54 -2.08 1.96

2015 -2.56 1.80 -3.05 1.52 -11.17 3.14 -2.27 1.77

2016 -2.68 1.81 -3.27 1.59 -10.17 2.84 -2.47 1.71

2017 -2.83 1.88 -3.46 1.72 -9.56 2.73 -2.68 1.76

2018 -2.98 1.98 -3.60 1.87 -9.29 2.79 -2.87 1.91

2019 -3.14 2.09 -3.70 2.01 -9.19 2.97 -3.05 2.09

2020 -3.30 2.19 -3.78 2.13 -9.10 3.18 -3.20 2.25



Part IV: TRYING TO SMOOTH OUT THE ASYMMETRIC TRANSMISSION EFFECTS
USING NATIONAL (FISCAL) POLICIES

Table 9: Variations in the Income Elasticity of the Demand for Money, in the UK only, as

in table 3: compensated by a permanent rise in government expenditures (of 10%) in

France, Germany and Italy, and a 1 year fall (of 2%) in the UK. Results quoted as %

deviations from the EMU baseline.

Germany France UK Italy

prices output prices output prices output prices output

Short

Interest

Rates (RS)

1999 -0.71 -4.50 -2.27 -4.08 -3.27 -1.84 -3.64 -7.01 6.53

2000 -2.25 -7.67 -5.12 -6.13 -7.83 -2.00 -7.35 -9.43 12.84

2001 -4.63 -8.63 -7.91 -6.37 -11.85 -0.59 -10.64 -8.94 11.94

2002 -7.7 -8.31 -10.39 -5.51 -14.22 0.47 -13.34 -6.57 5.18

2003 -11.17 -7.19 -12.37 -4.24 -14.67 1.68 -15.27 -3.89 -1.73

2004 -14.74 -5.64 -13.93 -3.06 -13.94 1.34 -16.62 -1.23 -4.91

2005 -18.09 -3.74 -15.11 -2.04 -13.23 0.31 -17.46 0.87 -6.08

2006 -20.89 -1.65 -15.99 -1.21 -13.43 -0.76 -17.89 2.21 -7.95

2007 -22.84 0.41 -16.64 -0.63 -14.74 -1.36 -18.03 2.74 -11.33

2008 -23.73 2.09 -17.15 -0.32 -16.76 -1.36 -18.04 2.53 -15.42

2009 -23.53 3.08 -17.60 -0.29 -18.90 -0.94 -18.06 1.72 -17.61

2010 -22.41 3.22 -18.05 -0.50 -20.66 -0.39 -18.19 0.57 -16.41

2011 -20.73 2.56 -18.51 -0.84 -21.72 0.06 -18.46 -0.60 -11.72

2012 -18.88 1.36 -18.94 -1.18 -22.04 0.29 -18.83 -1.53 -4.70

2013 -17.20 -0.06 -19.30 -1.42 -21.73 0.29 -19.22 -2.04 2.87

2014 -15.93 -1.41 -19.54 -1.48 -21.04 0.11 -19.53 -2.09 9.24

2015 -15.20 -2.48 -19.62 -1.37 -20.22 -0.12 -19.70 -1.71 13.25

2016 -15.04 -3.17 -19.53 -1.11 -19.48 -0.30 -19.70 -1.06 14.47

2017 -15.42 -3.44 -19.29 -0.76 -18.91 -0.39 -19.51 -0.31 13.21

2018 -16.22 -3.31 -18.94 -0.41 -18.54 -0.39 -19.18 0.36 10.24

2019 -17.30 -2.85 -18.54 -0.13 -18.33 -0.35 -18.77 0.82 6.44

2020 -18.46 -2.15 -18.16 0.04 -18.26 -0.30 -18.35 0.99 2.62
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Germany France UK Italy

Deficit Ratios (deficit to GDP ratio in

levels)

1999 0.022 0.026 -0.004 -0.015

2000 0.015 0.019 -0.004 -0.018

2001 0.005 0.008 -0.005 -0.023

2002 -0.001 0.002 -0.007 -0.021

2003 0.003 0.006 0.020 0.020

2004 0.004 0.009 0.021 0.030

2005 0.007 0.013 0.022 0.040

2006 0.010 0.016 0.022 0.047

2007 0.014 0.019 0.021 0.051

2008 0.017 0.021 0.019 0.053

2009 0.020 0.022 0.017 0.052

2010 0.023 0.022 0.017 0.050

2011 0.026 0.023 0.017 0.048

2012 0.029 0.024 0.020 0.049

2013 0.030 0.025 0.023 0.052

2014 0.031 0.027 0.026 0.056

2015 0.030 0.028 0.028 0.061

2016 0.029 0.030 0.030 0.066

2017 0.027 0.031 0.032 0.071

2018 0.026 0.033 0.032 0.074

2019 0.025 0.033 0.032 0.076

2020 0.024 0.034 0.032 0.077



Table 10: Variations in the Income Elasticity of the Demand for Money in the UK,

compensated now by local variations in national interest rates (exchange rates remaining

fixed). Results quoted  as % deviations from the EMU baseline.

Germany France UK Italy

prices output prices output prices output prices output

1999 0.01 0.11 0.04 0.16 1.34 0.99 0.04 0.13

2000 0.03 0.06 0.09 0.11 2.96 0.46 0.07 0.06

2001 0.06 0.03 0.14 0.07 3.80 -0.24 0.11 0.02

2002 0.09 0.00 0.18 0.03 3.45 -0.83 0.13 -0.01

2003 0.13 -0.01 0.20 0.00 2.26 -0.97 0.14 -0.03

2004 0.17 -0.02 0.22 -0.02 0.79 -0.73 0.15 -0.05

2005 0.20 -0.03 0.23 -0.03 -0.39 -0.28 0.16 -0.07

2006 0.23 -0.05 0.23 -0.04 -0.94 0.14 0.15 -0.09

2007 0.26 -0.07 0.23 -0.05 -0.80 0.37 0.15 -0.11

2008 0.27 -0.10 0.23 -0.07 -0.21 0.33 0.15 -0.11

2009 0.26 -0.12 0.23 -0.07 0.48 0.09 0.15 -0.10

2010 0.25 -0.12 0.23 -0.07 0.96 -0.21 0.16 -0.08

2011 0.23 -0.11 0.23 -0.07 1.07 -0.43 0.17 -0.05

2012 0.21 -0.09 0.24 -0.06 0.83 -0.52 0.19 -0.03

2013 0.20 -0.08 0.25 -0.05 0.41 -0.45 0.21 -0.02

2014 0.19 -0.07 0.25 -0.05 0.00 -0.29 0.22 -0.03

2015 0.18 -0.06 0.25 -0.06 -0.24 -0.11 0.22 -0.06

2016 0.18 -0.07 0.24 -0.07 -0.27 0.00 0.22 -0.09

2017 0.18 -0.08 0.24 -0.08 -0.12 0.02 0.21 -0.11

2018 0.18 -0.09 0.23 -0.09 0.11 -0.04 0.20 -0.12

2019 0.18 -0.09 0.21 -0.10 0.30 -0.15 0.19 -0.13

2020 0.18 -0.10 0.21 -0.10 0.37 -0.25 0.18 -0.12
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Germany France UK Italy Germany France UK Italy

Interest rates Deficit Ratios (deficit to GDP ratio in

levels)

1999 0.5 0.49 0.33 0.42 0.026 0.031 0.010 0.029

2000 1.13 1.09 0.83 1.02 0.022 0.028 0.009 0.023

2001 1.72 1.66 1.36 1.55 0.019 0.024 0.009 0.020

2002 1.97 1.90 1.56 1.77 0.017 0.019 0.008 0.016

2003 1.75 1.70 1.45 1.61 0.023 0.025 0.034 0.055

2004 1.36 1.33 1.18 1.28 0.023 0.026 0.031 0.057

2005 1.04 1.02 0.94 0.99 0.024 0.026 0.029 0.058

2006 0.88 0.87 0.84 0.86 0.024 0.027 0.028 0.060

2007 0.88 0.88 0.88 0.88 0.025 0.027 0.029 0.061

2008 1.00 1.00 1.00 1.00 0.026 0.028 0.028 0.063

2009 1.07 1.07 1.07 1.07 0.027 0.029 0.029 0.065

2010 1.03 1.03 1.03 1.03 0.027 0.030 0.030 0.067

2011 0.88 0.88 0.88 0.88 0.028 0.031 0.030 0.069

2012 0.66 0.66 0.66 0.66 0.029 0.032 0.030 0.070

2013 0.45 0.45 0.45 0.45 0.029 0.032 0.030 0.072

2014 0.31 0.31 0.31 0.31 0.030 0.033 0.031 0.074

2015 0.28 0.28 0.28 0.28 0.031 0.034 0.032 0.076

2016 0.33 0.33 0.33 0.33 0.032 0.035 0.033 0.078

2017 0.43 0.43 0.43 0.43 0.033 0.036 0.034 0.080

2018 0.54 0.54 0.54 0.54 0.034 0.037 0.035 0.082

2019 0.61 0.61 0.61 0.61 0.035 0.038 0.036 0.084

2020 0.63 0.63 0.63 0.63 0.036 0.040 0.037 0.087



APPENDIX: the full EMU baseline values.

Germany France UK Italy

prices output prices output prices output prices output

Short

Interest

Rates (RS)

1999 1.04 3835.70 1.04 8511.32 1.08 805.69 1.07 1990.95 4.7

2000 1.06 3954.6 1.05 8772.69 1.11 824.93 1.09 2049.49 5.1

2001 1.08 4063.75 1.07 9043.59 1.14 844.36 1.11 2106.05 5.1

2002 1.10 4165.34 1.09 9324.97 1.17 864.14 1.14 2162.07 5.1

2003 1.13 4256.98 1.12 9530.12 1.20 883.15 1.17 2209.64 5.43

2004 1.16 4350.64 1.15 9739.78 1.23 902.58 1.20 2258.25 5.79

2005 1.19 4446.35 1.18 9954.06 1.26 922.44 1.23 2307.93 6.17

2006 1.22 4544.17 1.21 10173.05 1.30 942.73 1.26 2358.71 6.58

2007 1.25 4644.14 1.25 10396.85 1.33 963.47 1.30 2410.60 7.01

2008 1.29 4746.31 1.28 10625.58 1.37 984.67 1.33 2463.63 7.01

2009 1.32 4850.73 1.32 10859.35 1.41 1006.33 1.37 2517.83 7.01

2010 1.36 4957.44 1.35 11098.25 1.44 1028.47 1.41 2573.22 7.01

2011 1.40 5066.51 1.39 11342.41 1.48 1051.10 1.44 2629.83 7.01

2012 1.43 5177.97 1.43 11591.95 1.52 1074.22 1.48 2687.69 7.01

2013 1.47 5291.89 1.46 11846.97 1.56 1097.85 1.52 2746.82 7.01

2014 1.51 5408.31 1.50 12107.60 1.61 1122.00 1.56 2807.25 7.01

2015 1.55 5527.29 1.54 12373.97 1.65 1146.69 1.61 2869.01 7.01

2016 1.60 5648.89 1.59 12646.20 1.69 1171.92 1.65 2932.13 7.01

2017 1.64 5773.17 1.63 12924.41 1.74 1197.70 1.69 2996.63 7.01

2018 1.68 5900.18 1.67 13208.75 1.79 1224.05 1.74 3062.56 7.01

2019 1.73 6029.98 1.72 13499.34 1.83 1250.98 1.79 3129.94 7.01

2020 1.77 6162.64 1.76 13796.33 1.88 1278.50 1.83 3198.79 7.01

Germany France UK Italy Germany France UK Italy

Unemployment rate Investment

DM/$

Exchange

Rate

1999 10.84 11.73 4.36 11.55 464.42 864.25 96.44 215.28 0.56

2000 10.41 11.12 4.24 10.89 476.65 896.48 99.77 225.97 0.56

2001 9.88 10.43 4.69 10.26 496.00 940.60 96.99 234.65 0.56
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2002 9.24 9.65 5.30 9.53 516.26 991.42 97.48 245.69 0.56

2003 9.24 10.17 6.39 10.13 530.16 1017.53 99.99 248.83 0.55

2004 8.96 9.95 6.54 10.09 544.01 1043.22 104.32 252.20 0.55

2005 8.72 9.75 6.36 10.05 555.84 1065.94 109.22 255.19 0.55

2006 8.58 9.60 6.03 10.04 564.36 1084.37 113.28 257.49 0.55

2007 8.53 9.52 5.73 10.03 569.61 1099.34 115.76 259.30 0.55

2008 8.55 9.47 5.60 10.02 572.61 1113.03 116.78 261.13 0.56

2009 8.61 9.43 5.67 10.00 574.84 1127.68 117.02 263.36 0.56

2010 8.67 9.38 5.91 9.96 577.71 1144.77 117.25 266.09 0.56

2011 8.69 9.29 6.19 9.89 582.11 1165.00 118.28 269.39 0.56

2012 8.68 9.18 6.43 9.80 588.22 1187.82 120.34 273.07 0.56

2013 8.71 9.15 6.48 9.75 601.47 1217.25 123.80 280.13 0.55

2014 8.70 9.11 6.43 9.71 615.91 1247.03 127.61 287.04 0.55

2015 8.68 9.08 6.31 9.66 631.13 1276.34 131.30 293.64 0.55

2016 8.64 9.06 6.19 9.63 646.91 1305.00 134.55 299.94 0.55

2017 8.59 9.05 6.12 9.61 663.08 1333.28 137.30 306.07 0.55

2018 8.54 9.06 6.12 9.61 679.46 1361.69 139.74 312.23 0.55

2019 8.49 9.06 6.17 9.61 696.11 1390.70 142.20 318.61 0.55

2020 8.45 9.08 6.24 9.63 712.77 1420.56 144.93 325.30 0.55

Germany France UK Italy Germany France UK Italy

Capacity Utilisation Current balances

1999 97.33 97.52 101.88 98.71 28.34 41.49 -18.56 38.73

2000 97.86 98.00 100.99 99.55 30.23 41.69 -18.46 37.20

2001 98.49 98.70 99.39 100.06 30.32 40.54 -17.99 31.79

2002 99.18 99.61 98.47 100.45 30.54 38.29 -21.40 30.67

2003 99.76 99.91 98.43 100.29 16.43 14.62 20.85 12.27

2004 100.31 100.17 99.06 100.12 15.49 15.03 18.83 13.70

2005 100.71 100.31 99.95 99.93 15.64 15.67 17.77 14.88

2006 100.87 100.31 100.65 99.70 16.94 16.54 18.63 15.76

2007 100.80 100.19 100.93 99.48 19.27 17.55 21.35 16.34

2008 100.54 100.02 100.77 99.35 22.34 18.64 25.02 16.64

2009 100.22 99.87 100.33 99.33 25.60 19.72 28.81 16.92

2010 99.91 99.88 99.85 99.44 28.63 20.75 31.62 17.25



2011 99.69 99.80 99.54 99.65 31.11 21.71 32.97 17.68

2012 99.57 99.87 99.50 99.92 32.90 22.61 33.15 18.28

2013 99.53 99.96 99.67 100.16 33.99 23.50 32.93 19.10

2014 99.56 100.04 99.94 100.34 34.55 24.46 33.14 20.15

2015 99.63 100.09 100.18 100.42 34.78 25.53 34.34 21.44

2016 99.73 100.11 100.29 100.39 34.90 26.77 36.62 22.90

2017 99.84 100.11 100.26 100.30 35.12 28.19 39.65 24.47

2018 99.97 100.08 100.13 100.18 35.63 29.77 42.87 26.09

2019 100.09 100.06 99.97 100.05 36.59 31.49 45.73 27.69

2020 100.19 100.03 99.85 99.95 38.15 33.30 47.94 29.24

Germany France UK Italy

Deficit Ratios

1999 0.024 0.029 0.001 0.024

2000 0.021 0.027 -0.002 0.026

2001 0.018 0.027 -0.003 0.026

2002 0.016 0.019 -0.005 0.021

2003 0.022 0.025 0.022 0.059

2004 0.023 0.026 0.019 0.058

2005 0.024 0.026 0.017 0.056

2006 0.024 0.026 0.016 0.055

2007 0.025 0.027 0.018 0.056

2008 0.027 0.028 0.020 0.058

2009 0.028 0.029 0.023 0.061

2010 0.029 0.030 0.024 0.065

2011 0.029 0.031 0.026 0.068

2012 0.030 0.032 0.026 0.072

2013 0.030 0.033 0.026 0.074

2014 0.030 0.034 0.026 0.076

2015 0.030 0.034 0.027 0.078

2016 0.031 0.035 0.027 0.080

2017 0.032 0.036 0.028 0.081

2018 0.033 0.037 0.029 0.083

2019 0.034 0.038 0.030 0.084

2020 0.035 0.039 0.031 0.086
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ENDNOTES

                                                

1 See also Smets (1997).

2 Frankel and Rose (1998).

3 Similarly a reduced form or VAR type model would not allow to point which part of the economy
generates the important asymmetric transmissions.

4 Britain of course was not in the ERM on this date, and will not be a founding member of EMU.
Nevertheless, for the purposes of this exercise she is included in a hypothetical EMU of the future, at a
parity of £1=2.80DM being the model's estimate of the £/DM equilibrium exchange rate.

5 We use the model's values of τ = 0.2, d* = 0.42,0.33,1.05 and 0.35 for France, Germany, Italy and the UK
respectively.  There are also endogenously generated capital and labour taxes, but for the purposes of
illustration we concentrate on the average tax rate here.

6 To see this, note that we can rewrite (1) as tax ratet = τL-1 (d-d*)/a(L), where L is the lag operator and
a(L) = .8-.2 (L-1+L-2) -.2 (L+L2) is a polynominal in L with 2 roots in the unit circle.  Consequently we can
write tax ratet = 1.25 τL-1[1 + .25(a+b) + .252(a+b)2 + .....](d-d*) were a = L+L2 and b=L-1 + L-2.  The term in
square brackets provides leads and lags symmetrically distributed about the current period; but with
expotentially declining weights (in the sequence roughly 0.5, 0.37, 0.18 etc.) for each displacement from
the current period.  The term L-1 before the square brackets shifts this symmetric distribution one period
forward.  The bulk of the weight determining current tax rates (69%) therefore comes from trying to
correct failures which occurred in the past.

7 See Borio (1995), CEPR (1997) and MacLennan et al (1998) for evidence on these points.

8 Unfortunately standard errors for these parameters are not given for MUTIMOD, so that we cannot tell
with what probability a change of this size would occur.  The same holds for all the exercises which
follow.

9 The same is true when we change the transmission of asset effects in section 7; but not when we alter the
flexibility of the labour markets in section 6.

10 In this case the British and Italian γ values have been doubled, but the French and German values are
left at their original values.

11 Boone and Mojon (1998) find the same thing using an independent empirical approach; the asymmetries
of transmission through the labour markets are small, except in periods of slow growth or deflation.

12 See Laxton et al (1998) Chapter 5; b = the population birth rate in each economy.

13 The steady state terminal conditions adjust as a function of λ2 and H2.

14 The first 5 years of the UK's price and output path excepted; but even there the disturbances are reduced
by factors of 2 to 3 or more.  The only real loss is mildly weaker fiscal positions all round.

15 Hughes Hallett and Vines (1993) reach a similar conclusion.


