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Evaluating Alternative Exchange Rate Regimes: Time Consistency, Inertia and the

Identification of Shocks in a New Keynesian Model

The choice of exchange rate regime will largely depend on perceptions of the type of shocks

an economy will face and whether these shocks will be idiosyncratic. Drawing the wrong inferences,

either about the degree of similarity between economies, or the relative merits of different regimes

will have important economic consequences. In general, fixed exchange rate regimes are thought to

be better at containing nominal shocks, while flexible regimes reduce the harmful impact of real

shocks. Although there are no real examples of fixed real exchange rate regimes, the policy proposal

set out in Williamson and Miller, 1987, was designed to enhance stability and to minimise harmful

redistributional effects arising from misalignments. Much of the work to establish the relative merits

of different regimes has been undertaken within the context of the European policy environment.

Therefore the emphasis has been on European Monetary Union (EMU) and whether or not Europe

is an optimum currency area (OCA), although obviously OCAs can be used to analyze a far wider

class of exchange rate regimes.

In the European context, much of the OCA literature has built upon the work of Blanchard

and Quah, 1989, looking at the decomposition of shocks.1,2 One of the most prominent examples of

this approach in the European context is the body of work due to Bayoumi and Eichengreen, see for

example Bayoumi and Eichengreen, 1992. This is based on a VAR approach in output and prices.

Again aggregate demand disturbances only have a temporary impact on output, while aggregate

supply shocks have a permanent effect. Both types of shock have a permanent impact on prices. In

general, the empirical results in Bayoumi and Eichengreen, 1992, confirm that positive demand

shocks are associated with an increase in prices, while the reverse is true for positive supply shocks.

Bayoumi and Eichengreen, 1992, then use evidence on the correlation, size and speed of adjustment

of the shocks across countries to draw their policy conclusions. Another example of using VARs to

examine the compatibility of European economies is Demertzis, et al, 1996. Demertzis, et al, 1996,

use a tri-variate VAR in output, relative prices and inflation, categorising the shocks as supply,

                                                
     1Blanchard and Quah, 1989, assess shocks within a bivariate VAR in output and employment.
The disturbances are decomposed into two types of shock: a demand shock, which has only
temporary effects on output and a supply shock which has permanent effects. In both cases the
effects on unemployment are temporary.

     2Alternative approaches used to determine the existence of OCAs include analysis of trade
flows, see for example Frankel and Wei, 1993, and Artis, et al, 1998.
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demand and monetary. Of these, demand shocks are constrained to have no long run impact on

output, while monetary shocks cannot have a permanent impact on either output or relative prices.

However, while it may cast light on the suitability of economies to participate in different

exchange rate regimes, this type of procedure cannot be used to assess the relative performance of

the regimes themselves. The emphasis here is therefore slightly different. No attempt is made to

decompose historical shocks or use that information to make judgements about the suitability of

different countries to participate in a fixed exchange rate regime. Instead the approach is to use a

calibrated model with two symmetric economies. In each experiment a single shock is experienced.

The impact of this shock under the different regimes is then considered. As the two economies are

symmetric apart from the shocks they face, this set up purely captures the effects of choosing a

different regime under asymmetric shocks. This is an important first step, as it can be used to assess

the relative strengths of different regimes, as opposed to the compatibility of asymmetric economies.

In addition the costs associated with each regime are assessed for their robustness to differing

parameterizations.

The approach also highlights one important drawback of the VAR decomposition

methodology. If the long run impact of a shock depends on the choice of exchange rate regime, then

attempting to draw policy conclusions on the basis of identifying shocks from a given response may

not be valid if the economies concerned have been operating under different regimes. The results

considered here suggest that while the long run implications of demand shocks are similar across

regimes, the impact of supply shocks are not. In addition, the short run implications of both types of

shock can be quite different. This suggests that conclusions about the existence of OCAs based on

the VAR approach should be treated with caution in cases where exchange rate regimes have

differed.

Although the approach used in this paper cannot be completely immune to the Lucas

critique, the use of both a forward looking model and symmetric economies does limit its

implications for this set up. In particular, as wage and price setters are identical in both economies,

the choice of an alternative exchange rate regime will not place different constraints on their

behaviour, as would be found in asymmetric economies. Such behavioural adjustments are at the

heart of arguments about the impact on monetary policy credibility of different regimes.

This paper therefore aims to examine the costs and benefits of different regimes for

managing the exchange rate and to assess what factors are likely to exacerbate any potential costs.

The comparison is conducted using a small theoretical macromodel of two symmetric "European"

economies (labelled France and Germany for convenience). These economies choose their policies
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cooperatively in an optimal, time consistent fashion in the face of shocks and react with a passive

rest of the world. This paper adds to the existing literature in part because a wider class of exchange

rate regime is considered. Given the "European" context, and the current debate within Europe

about the merits of European Monetary Union (EMU), the obvious comparison to make is that of

EMU to a free float. Another obvious comparison is a regime which limits exchange rate fluctuations

within Europe, similar to the existing European Exchange Rate Mechanism (ERM). However, a

series of other forms of exchange rate management are also considered. These alternatives take the

form of a world-wide fixed nominal exchange rate regime and regimes that aim to fix the real

exchange rate to its fundamental equilibrium level, either in a world-wide or a European context. As

such, this paper is an extension to Driver and Wren-Lewis, 1999, which compares the costs and

benefits of EMU to those of a free float.

Two issues will determine the applicability of a given regime: the degree of symmetry in the

structure of the economies involved and the type of shocks they face. It is important to consider

these aspects both separately and collectively. This paper contributes to this process by considering

the implications of shocks. The structure of the paper is as follows. Section II contains an

description of the model used for the analysis, and includes a discussion of the impact of inertia

within the system. Section III outlines the policy regimes that are considered and the shocks to

which the economies are subjected. Section IV compares the economies' experience in the face of

these shocks, when the governments pursue optimal time consistent policies, within the confines of

the different exchange rate regimes. Section V discusses the welfare implications in greater detail, as

well as the results of a sensitivity analysis of the impact of differences in specification. Finally, Section

VI concludes.

II. The Model

The aim of this paper is to capture how effective optimal time consistent government policies

can be at limiting the costs associated with shocks under different exchange rate regimes. This could

be done within a multicountry macroeconometric model. However, such a model would have an

asymmetric structure and the question of whether the countries concerned were in fact part of an

OCA would also have to be addressed. Therefore a small theoretical model is used, which is

calibrated using parameter values drawn from empirical work.3 The two economies are identical

except for the shocks that may occur. The model is then simulated, with the response to shocks

                                                
     3The chosen parameters for the baseline simulations are given in Appendix A.
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assessed using the DYNGAME algorithm, which is also used in Driver and Wren-Lewis, 1999, and

Hughes Hallett and Vines, 1993 and 1991, and was originally developed for use in Oudiz and

Sachs, 1985, see McKibbin, 1992. The results of these simulations are all in terms of deviations

from the steady state equilibrium. The advantages of this set up include the fact that it is easier to

focus directly on the impact of the choice of exchange rate regime and the impact of the shocks.

The model used is the same as that contained in Driver and Wren-Lewis, 1999, and extends

earlier work by Hughes Hallett and Vines, 1993 and 1991, Oudiz and Sachs, 1985, and McKibbin

and Sachs, 1991. The most important change is the introduction of a forward looking price

mechanism, so that inflation depends on expected inflation and the deviation in the mark-up from its

desired level. To fully explore the implications of a forward looking price mechanism, the issue of

inflation inertia is ignored. A more realistic model might incorporate such inertia along the lines of

Fuhrer and Moore, 1995. When such equations are estimated in isolation the coefficients on the

forward looking terms tend to be both small and insignificant. However, the inclusion of forward

looking behaviour can significantly improve model simulation properties, see for example Fuhrer,

1997. To move to such a model would imply that the results would be some form of average of

those highlighted in this paper and the earlier results of Hughes Hallett and Vines, 1991 and 1993,

where a backward looking price mechanism was used.

It is assumed that the desired level of the mark-up is constant, and together with all steady

state values, is set to zero for convenience so that:

where p is the price of domestic output and w is the nominal wage, E[..] is the expectations operator

and It denotes the information available at time t. (All variables, except interest rates, are in logs.)

Equation 1 can be derived in a number of ways, the most straightforward of which is to assume

quadratic adjustment costs in changing prices as in Rotemberg, 1982.

Within a quadratic adjustment cost framework, Equation 1 can be re-written as:

where � is the stable root of the equation:

The parameter 1/�1 measures the relative cost of price adjustment and therefore the degree of
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nominal inertia in price setting. Therefore, if �1 falls, it will become more costly to adjust prices and

once shocked the system will remain longer away from equilibrium. From this it can be seen that �,

which is a natural measure for inertia, is increasing in the ratio 1/�1, so that higher relative adjustment

costs imply more price inertia. Equation 1a has the property that the higher the degree of nominal

inertia, the more important future levels of wages become. In the case where �=0, so adjustment

costs are negligible, pt=wt.

Equation 2 is the wage equation, which relates real wages to the deviation of output,

denoted by y, from its steady state.

Here the parameter �2 measures the responsiveness of the real wage to real disequilibrium, which is

inversely related to real inertia in the labour market. It is assumed that wages respond to output

prices rather than consumer prices, which will not be equivalent when the real exchange rate

changes. Although there are no clear cut arguments for using output rather than consumer prices,

Layard et al, 1991, suggest that output prices are likely to be more relevant, particularly in the

longer run.

The values chosen for �1 and �2 are going to be critical for evaluation of the costs of

different exchange rate regimes. Equations of the form (1) have proved relatively successful in

empirical work such as Price, 1992. In Martin, 1995, estimates for nominal inertia, or �, for a wide

range of OECD countries, based on an equation similar to Equation 1a are in the region of 0.3 to

0.7. To ensure that the degree of nominal inertia is not overstated a value of 0.3 is used as the

central estimate for �, and this implies a value of �1 of 1.67. A wide range of studies attempt to

estimate the responsiveness of the real wage to labour market conditions: from these, a value of 0.1

for �2 does not seem unreasonable. However, one of the simulations considered below explores the

effects of doubling �2.

Equations 1 and 2 can be combined to give the familiar reduced form equation for inflation

which combines nominal rigidities in the goods market with real rigidities in the labour market. This is

given by Equation 3:4

                                                
     4Equations of this form can in fact be derived using several alternative models, see Roberts,
1995, on this point. For example, this type of forward looking Phillips curve can be derived from a
model of Taylor contracting, with prices determined as a mark up over wage costs, see Taylor,
1979. Similarly, it can be obtained from a discrete time version of the model of contracts given in
Calvo, 1983, see for example Chadha et al, 1992.

t t 2 tw  =  p  +  yα (2)

∆ ∆t t+1 t 1 2 tp  =  E [ p  |  I ] +   yα α (3)
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Within this set up, if rational expectations hold, periods of falling inflation will be associated with

output above its steady state value (see Ireland and Wren-Lewis, 1994, on this point). This

apparently paradoxical result stems from the fact that inflation here is a jump variable within a

forward looking model. As a result any unexpected positive shock to output will lead to a jump in

inflation. If the shock is expected to continue for more than one period, inflation will subsequently

decline.

The exchange rate is also a jump variable, and the exchange rate equation assumes perfect

capital mobility and is cast in real terms. The current period exchange rate therefore depends on the

expected exchange rate and the interest rate differential against the rest of the world.

where e is the real exchange rate (measured against the rest of the world currency), and r is the

nominal interest rate. The rest of the world is passive and therefore its real interest rate does not

change from base, so that it can be ignored as an influence on the interest rate differential.

Equation 5 is a reduced form aggregate demand curve, where demand depends on real

interest rates, the effective real exchange rate, overseas demand, fiscal policy (g) and wealth:

where a starred variable indicates that the variable belongs to the other EU country. Given the way

real exchange rates are measured, both European real exchange rates appear in each European

country's demand curve. The aggregate demand set up is consistent in steady state with either a

traditional Keynesian set-up, or a model based on intertemporal optimisation by consumers. The

latter would, however, imply a richer dynamic relationship than the one presented here, because

consumption would become a jump variable.

As the focus of this paper is not fiscal policy, only balanced budget fiscal actions are

considered. Taxes are assumed to adjust to keep the stock of nominal government debt fixed. A

traditional Keynesian consumption function would imply ß4>0. Within an intertemporal model, the

theoretical impact of a balanced budget fiscal expansion on aggregate demand in the long run is

ambiguous (Giovannini, 1988), but is likely to be positive in practice (Wren-Lewis et al, 1996).

To preserve linearity there are two terms representing wealth effects in the aggregate

demand set up. The first term, W, cumulates net investment and changes in overseas assets, so that:

Investment is simply a function of real interest rates, while changes in overseas assets are equal to

t t+1 t t t+1 te  =  E [ e  | I ] -  (r  -  E [ p  | I ])∆ (4)

t 1 t t+1 t 2 t 3 t
*
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the current account. These two variables do not sum to wealth, however, as they ignore revaluation

effects. The effect of revaluations of overseas assets are subsumed in the parameters on the real

exchange rates. The price level also enters into Equation 5, to capture changes in the value of real

government debt, the nominal value of which is held constant.
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III. Policy Design and The Types of Shocks

The main focus of this paper is to assess the impact of imposing different exchange rate

regimes on two identical economies in the face of an asymmetric shock. The aim is to provide a

fuller assessment of the strengths and weaknesses of different exchange rate regimes than has been

undertaken so far in the literature. The regimes can be differentiated according to the extent of the

constraint placed upon movements in nominal and real exchange rates.5 As such, six potential

regimes are examined, which in ascending order of restrictiveness are: a free float, a regime that is

similar to the ERM, EMU within Europe, European-wide fixed real exchange rates, world-wide

fixed nominal exchange rates, and finally  world-wide fixed real exchange rates.

The first of these regimes, a free float, needs little explanation, with governments imposing no

constraint on the amount that exchange rates (either nominal or real) vary. The framework, however,

is cooperative (see below) and this does rule out situations where governments attempt competitive

devaluations. All the other options considered examine regimes where governments pursue active

exchange rate policies.

Two of the regimes place restrictions on bilateral nominal European exchange rate

movements. One of these is European Monetary Union, which involves setting the bilateral

European exchange rate to a fixed parity, and by implication therefore also fixing relative interest

rates. The other is similar to the ERM, where exchange rates are allowed to fluctuate within given

bands. Unfortunately, the use of the DYNGAME program rules out a complete model of the ERM,

as it works by penalising deviations from equilibrium, not deviations outside a particular band.

However, simulations are reported where changes in bilateral European nominal exchange rates are

penalised, but not completely prevented. This in some important senses captures the ERM

framework.

Another option that restricts movements in nominal exchange rates is that of world-wide

fixed nominal exchange rates. Here governments set policy to prevent any change in the nominal

bilateral and effective exchange rates, as well as attempting to attain their other policy objectives.

This in a sense mirrors the Bretton Woods system, as well as other periods when there have been

global fixed exchange rate regimes. It should be recognised though that, within the confines of

DYNGAME, the costs associated with this regime are exaggerated. This is both because the link is

                                                
     5Artis and Taylor, 1989, point out that the long run credibility and sustainability of regimes that
restrict movements in nominal exchange rates will also implicitly place restrictions on movements in
real exchange rates.
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more rigid than under an exchange rate peg and because the rest of the world is passive, with the

two European economies bearing the full burden of maintaining the system at the status quo.

An alternative would be for governments only to react to changes in real exchange rates. At

a global level such a regime would contain some of the key characteristics of proposals by

Williamson to manage exchange rates, (see Williamson, 1983, and Williamson and Miller, 1987, for

example). One option considered is therefore a system of world-wide fixed real exchange rates,

where the governments aim to fix the real effective exchange rate at its equilibrium level. The aim of

such policies would be to avoid real misalignments by targeting the fundamental equilibrium exchange

rate, or FEER, where the FEER is the exchange rate at which the economy is in internal and external

balance. Within this context, internal and external equilibrium correspond to the state of the economy

before the impact of any shock is felt. The effect of shocks is to move the economy away from

equilibrium, not to alter the equilibrium itself. Therefore, in this type of model, fixing the real effective

exchange rate is essentially the same as ensuring that the real exchange rate remains at its

fundamental equilibrium level. Obviously this regime is a lot stricter than the regime that Williamson

proposed, as he envisaged a system where the real exchange rate is allowed to fluctuate within 10%

bands around the calculated FEER. However, one of the main reasons Williamson gave for such

wide fluctuation bands is the uncertainty attached to FEER calculations. As within this model the

FEER is not uncertain, it therefore seems plausible that fixing the real exchange rate should capture

some of the key elements of Williamson's plan. The last option considered here for an exchange rate

regime is a system of European-wide fixed real exchange rates. This is essentially similar to the

previous option, but pursued only at a European level.

For the purposes of comparison, policy is chosen cooperatively at the European level within

all the regimes considered. This ignores one potential benefit of fixed exchange rate regimes,

suggested for example in Oudiz and Sachs, 1984, that they enhance cooperation. In practice

Hughes Hallett, 1992, and Hughes Hallett et al, 1989, find that targeting an exchange rate rule

within a non-cooperative framework only produces a small proportion of the gains of moving from a

non-cooperative to a cooperative framework. Researchers have also found that the gains of moving

from a non-cooperative to a cooperative regime (without any institutional changes) are quite small,

see for example Oudiz and Sachs, 1984, Hughes Hallett, 1986a, 1986b. Gains compared to

historical experience can, however, be quite large, see Hughes Hallett, 1992, and Currie and Wren-

Lewis, 1989a and 1989b. The fact that the economies are symmetric also ignores another potential

benefit of fixed exchange rate regimes, that they might boost the credibility of inflation prone

countries (see for example Giavazzi, 1988, and Giavazzi and Pagano, 1988).
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The number of independent instruments available to minimise any welfare loss depends on

the exchange rate regime being considered. The most restrictive regime in this sense is the one where

nominal exchange rates are fixed on a world-wide basis. Under such a regime world interest rates

are set, and therefore the only policy instrument available to each of the two European economies is

fiscal policy. The move to EMU provides the two economies with a combined total of three

instruments, the two fiscal policies and a European interest rate. Under all the remaining regimes the

two governments combined have four instruments at their disposal, in the form of the two countries'

interest rates and fiscal stance. However, unlike the free float where these instruments are

completely independent, in the ERM and the two fixed real exchange rate regimes, although the

nominal interest rates can be moved separately, such movements are constrained by the exchange

rate targets.

Once a shock hits the economies, the instruments are set optimally to minimise an objective

function given that only time consistent policies are allowed. This implies that neither country has

sufficient reputation to commit itself to a time inconsistent policy, so that policy trajectories are ruled

out where it would be optimal to reoptimisation again after the initial period. Policies are also closed

loop in the sense that a rule is chosen for the control variables which depends on future realisations

of state and exogenous variables. See for example McKibbin, 1992, and Oudiz and Sachs, 1985,

for a fuller discussion of the distinction between closed loop and open loop policies (where the

government chooses the entire path of the policy setting).

The social loss function penalises squared deviations from base in each country's output level

and inflation rate (measured by consumer prices), where consumer prices are given by:

In addition to these targets, deviations in fiscal policy are also penalised to prevent any excessive

movements in fiscal policy. This also serves to capture the concept that it is cumbersome, as well as

potentially undesirable, for governments to adjust frequently fiscal policy. In contrast changes in

interest rates (within the confines imposed by the choice of exchange rate regime) are not penalised.

Each country's preferences, as embodied in the welfare loss function, are assumed to be identical.

Following Oudiz and Sachs, 1985, amongst others, the social loss function for each country can

therefore be represented as:

where � is the discount rate (set to 5% per annum), �i is the weight in the objective function

t
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attached to variable i and Xit measures the deviation from equilibrium in variable i at time t. Such

deviations are penalised irrespective of their sign, so that an increase in output or reduction in

inflation is seen as harmful as a fall in output or increase in inflation. As countries are initially in

equilibrium any movement away from that can be thought of as bad.

Within this context two asymmetric shocks are considered: a demand shock and a supply

shock. The demand shock consists of a 10% increase in aggregate demand in Germany in the first

period. The supply shock consists of a 2% increase in German wages in the first period. As the

model is linear the scale of the shock does not matter and therefore a large shock is used for clarity.

The welfare losses reported in Section V are evaluated after five years, but the results over the full

simulation period of 100 years are almost identical.6 The scale of the objective function is such that a

value of -0.5 would be equivalent to a change in inflation of 1 point, or a 1% change in output, in the

first year. Its quadratic form implies that, for example, a value of -2.0 would be equivalent to a 2%

change in output in the first year.

                                                
     6Where appropriate, the welfare losses do not include the costs of movements in exchange rates,
as this can be viewed as purely an intermediate target.
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IV. The Impact of Asymmetric Shocks Under Time Consistent Policies

IV.i. Demand Shock

For the baseline scenario, the effects of the demand shock on German and French output

can be seen in Figures 1 and 2 respectively, while the effects on German and French consumer price

inflation can be seen in Figures 3 and 4. More detailed results of the impact of the shock under

different regimes can be found in Appendix B, Table B1.01 to B1.06.7 The graphs clearly show that

for all the regimes considered the short run impact of the demand shock on output is positive in

Germany, but negative in France. In both cases, however, after the first year the effects for output

are negligible. Overall, the exchange rate regimes which target real exchange rates are better at

stabilizing output than their nominal counterparts. European wide regimes spread output costs more

evenly. The effect of the demand shock on inflation depends on which regime is being considered,

although the long run effects are again negligible. In the case of all European wide regimes, both

France and Germany experience falling consumer price inflation in the first year, followed by a rise in

inflation in the second year. The inflationary experiences of France and Germany differ in the other

regimes over the first two years.

                                                
     7Space considerations mean that these variables are only presented for the base simulations.
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Figure 1. Demand Shock: German Output
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Figure 2. Demand Shock: French Output
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Figure 3. Demand Shock: German Inflation
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Figure 4. Demand Shock: French Inflation
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Free Float

Under a free float, (see Table B1.01) Germany is able to eliminate almost all the increase in

output in the first year following the demand shock, by a combination of a slight tightening of the

fiscal stance and a sharp increase in interest rates. This leaves output inflation almost unaffected.

However, the increase in interest rates produces an appreciation in both the real and nominal

exchange rate, which in turn leads to a fall in consumer price inflation as foreign products are now

cheaper. This disequilibrium in consumer price inflation is costly, as it is consumer not producer

prices that enter into the government's objective function. In the second year, the German policy

stance is reversed, with some relaxation in fiscal stance taking place and the amount by which

interest rates are raised being cut substantially. The cut in interest rates allows the nominal effective

exchange rate to depreciate slightly, which causes consumer price inflation to rise at the same time as

output falls. This is mainly because the sharp decline in wealth is no longer being counterbalanced by

the positive demand shock. The decline in wealth, caused by the impact of higher real interest rates

on investment and a current account deficit in the first year is only gradually eliminated in subsequent

years. The negative impact of this decline in wealth on output has to be offset by a persistent

depreciation in the real effective exchange rate, brought about by real interest rates remaining below

their equilibrium levels. By the third year, both consumer price inflation and output in Germany have

almost returned to base, finally doing so in year 4.

In France under a free float (see Table B1.01), the government relaxes its fiscal stance in the

first year of the demand shock in order to counteract the negative impact on demand of the increase

in interest rates. Higher interest rates cause the French franc to appreciate against the dollar, but this

is not sufficient to counteract the impact of the depreciation of the French franc/D-Mark rate,

causing the nominal effective rate to depreciate. This in turn causes consumer price inflation to rise.

In the second year the French government reverses its policy position, tightening its fiscal stance and

cutting nominal interest rates. France also suffers from a decline in wealth, although this is much less

severe than the one experienced in Germany. After the first period, the impact of this on demand is

also tackled by real interest rates remaining slightly below their equilibrium levels, producing an

increase in investment. In addition it serves to counteract the effect of lower German interest rates,

so that the resulting persistence in the depreciation of the bilateral French franc/dollar rate allows the

French real effective rate to return almost to equilibrium. By the fourth year, both consumer price

inflation and output have returned to base.



16

European Wide Regimes

The reaction to the demand shock under the two European wide nominal exchange rate

regimes are roughly similar. However, the relative flexibility possible under the ERM (see Table

B1.02) does help to reduce the impact of the shock on most variables except German consumer

price inflation. There EMU is better at forcing France to bear a higher proportion of the adjustment

costs (see Table B1.03). Under these two regimes, European nominal interest rates are increased

sharply in the first period, in the case of EMU to roughly their average in the free float case. To

compensate for the lack of flexibility in interest rates, the fiscal stance is tightened (relaxed) by more

in Germany (France) than would have been the case under freely floating exchange rates. In

Germany, compared to the free float case, output remains further above its equilibrium, and German

output inflation is therefore more strongly positive. However, as the German real exchange rate

appreciates, this causes German consumer price inflation to fall in the first period. The fall in wealth,

although smaller than the one experienced with freely floating exchange rates, causes German output

to fall below equilibrium in subsequent periods, returning to base only slowly. As a result, output

inflation drops below base, returning only gradually to equilibrium. Consumer price inflation becomes

positive in the second period, reflecting the behaviour of the real exchange rate. However, in

subsequent periods, negative output inflation becomes the decisive factor, forcing German consumer

price inflation to dip slightly, but persistently, below base. In the case of France, output falls much

further in the first year, as higher nominal interest rates cause investment to fall. This, combined with

a real appreciation in the French exchange rate only slightly less than that experienced in Germany,

causes both output and consumer price inflation to fall below equilibrium in France. In subsequent

years these trends are reversed and, mainly as a result of a real depreciation in the French franc,

output and consumer price inflation as well as output itself rise above their base values, declining

only slowly.

The results for a European system of fixed real exchange rates can be seen in Table B1.04,

with the paths of output and consumer price inflation in both countries being roughly similar to the

EMU case. However, as Williamson's framework suggests, greater stabilisation of output is

achieved, with the output of both countries returning more rapidly to base. In this scenario in the first

period, the adjustment to nominal interest rates are, on average, roughly similar to those experienced

under EMU. However, in order to maintain the real exchange rate link and therefore to eliminate any

real interest rate differential within Europe, nominal interest rates in France are forced to rise above
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their German counterparts. This implies a greater appreciation of the real exchange rate in France

than under EMU and therefore a larger decline in consumer price inflation. A slightly more relaxed

fiscal stance, compared to EMU helps to overcome the impact of a greater decline in wealth

(triggered by higher interest rates), so that French output in the first period does not decline as much

as under EMU. In Germany in the first period, interest rates are below their EMU levels, so the real

appreciation experienced in the first period is smaller. This in turn means the fall in consumer price

inflation is less than the one experienced under EMU. The rise in output is also slightly below that for

EMU as the tightening in the fiscal stance is greater.

Global Regimes

In the same simulation under fixed nominal exchange rates (see Table B1.05) the

governments are unable to adjust their nominal interest rates. In the first year therefore both

governments implement a sharp contraction in fiscal stance, although this contraction is more severe

in Germany. However, without the increase in interest rates, output in Germany falls by much less

than in the free float case, which has the effect of increasing German output price inflation through

the impact of demand on wages. This increase in output inflation causes the real exchange rate to

appreciate, both in effective terms, and bilaterally against the dollar. This reduces the demand for

German goods but means that consumer price inflation increases by less than output inflation. The

appreciation of the German real exchange rate declines only slowly over time, causing a persistent, if

declining, fall in German output and inflation compared to equilibrium which is partly

counterbalanced by a slight relaxation in fiscal stance. Output in France falls by more than in the free

float case, triggering a slightly larger fall in output inflation in the first year, through the wage

mechanism. This in turn helps to counterbalance the effects of the slight depreciation in the real

exchange rate on French consumer price inflation, which therefore barely rises above its equilibrium

level. By the second year the impact of the increase in wealth caused by lower real interest rates

starts to dominate, so that output rises above its equilibrium level. The impact of this is only gradually

controlled by a persistently tight fiscal stance.

In the case where real exchange rates are fixed, the changes in nominal interest rates are

dictated by the need to keep real interest rates at their equilibrium level, meaning that the fiscal

stance is the only really free instrument in each country. Again in the first period each country

employs a sharply contractionary fiscal stance (see Table B1.06). However, the necessary

contraction is slightly less in France and slightly greater in Germany than when nominal exchange
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rates are fixed. Output therefore is constrained to be closer to its equilibrium level in Germany than

under the fixed nominal link. The resulting increase in output inflation, however, is roughly similar,

and without the counterbalancing impact of a real exchange rate appreciation, this is passed on in its

entirety into an increase in consumer price inflation. A decline in wealth causes output in subsequent

periods to remain persistently (if only slightly) below base, which means that output (and therefore

consumer price) inflation also falls below its equilibrium level, returning only slowly to base. In

France output falls by slightly more than under the fixed nominal link and the resulting fall in output

inflation is also not offset by any change in the real exchange rate and therefore feeds through fully

into consumer price inflation. However, this result is achieved by a smaller tightening in the fiscal

stance and also produces less of an increase in wealth as the fixed real effective exchange rate limits

the increase in the current account. This in turn allows output to return more quickly to its equilibrium

level which helps to offset the increase in inflation relative to the fixed nominal exchange rate case.

As such, the regime delivers improvements in the governments' ability to stabilise output in both

countries, relative to its nominal counterpart.
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IV.ii. Supply Shock

For the baseline scenario, the effects of the supply shock on German and French output can

be seen in Figures 5 and 6 respectively. Similarly, the effects of the supply shock on German and

French consumer price inflation can be seen in Figures 7 and 8. More detailed results of the impact

of the shock under different regimes can be found in Appendix B, Table B2.01 to B2.06.8

The picture which emerges from the graphs is slightly different to the one suggested by the

demand shock. The effects of the supply shock on both German and French output are significantly

reduced under both real exchange rate regimes. In addition, the long run impact on output is

insignificant when exchange rate policy is set either to pursue a free float or some form of real

exchange rate link. Only when nominal exchange rates are targeted do the effects of the supply

shock on output persist. This contrasts with the modelling assumption used in the VAR

decomposition approach discussed earlier. The supply shock causes consumer price inflation to rise

above base in the first year in both France and Germany. The only exception is for France under

world fixed real exchange rate, when consumer price inflation remains at its equilibrium level in the

first period. In the second year the disequilibrium in consumer price inflation falls significantly, but

declines only slowly thereafter.

Whereas a combination of monetary and fiscal policy can largely eliminate the harmful

effects of a demand shock under a free float, this cannot be the case for a supply shock, as either

inflation must rise or output must fall. Instead policy will attempt to achieve the best balance between

these two in the short term, whilst eliminating any persistence after the shock has disappeared. With

forward looking inflation, eliminating persistence essentially involves ensuring output is close to base

after the first period, after an initial deflation designed to reduce inflation following the shock.

                                                
     8Again space considerations mean that these variables are only presented for the base
simulations.
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Figure 5. Supply Shock: German Output
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Figure 6. Supply Shock: French Output
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Figure 7. Supply Shock: German Inflation
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Figure 8. Supply Shock: French Inflation
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Free Float

The shock to the wage level in Germany under the free float leads to an immediate increase

in output price inflation and an appreciation in the real exchange rate. Both these factors will cause

output to fall, which will act to moderate, but not eliminate the rise in output price inflation. At the

same time, the real appreciation acts to reduce consumer price inflation. This mechanism is enhanced

by the optimal policy response, which is to raise interest rates and therefore to further appreciate the

real exchange rate. The deterioration in output is partially counterbalanced by relaxing the fiscal

stance. The real D-Mark appreciation raises French output and inflation slightly in the first year. As

policies are chosen cooperatively, France cuts interest rates slightly, adding to the appreciation of

the D-Mark, but counterbalances this by tightening the fiscal stance. Overall the impact of the

German supply shock on France is minimal under free floating exchange rates.

Nominal Exchange Rate Regimes

Again the experiences of the two European nominal exchange rate regimes are similar

following the shock. A fixed nominal exchange rate regime automatically deflates the economy when

inflation increases, so Germany raises nominal interest rates by less than under free floating, but

output falls by more. This means that there is a smaller increase in consumer price inflation in

Germany, partly because the real exchange rate has appreciated by more. To counteract the large

fall in output, German fiscal policy is required to be looser. Similarly, French fiscal policy is tighter to

bring down French output in the first year. In the longer run, French and German price levels must

converge under nominal exchange rate regimes. Germany must therefore continue to deflate after the

first year, while France is required to reflate. These effects are achieved through a combination of

fiscal policy and competitiveness effects, with almost no use being made of monetary policy after the

first year. It is the price level constraint which generates the persistent deviations from equilibrium in

both output and to a lesser extent consumer price inflation in both countries under the ERM and

EMU.

A similar constraint operates under world wide fixed nominal exchange rates, except the

European price level has to converge to the unchanged world level. The inflationary impact of the

supply shock in the initial period raises both French and German price levels above that of the rest

of the world. Therefore negative inflation is required in both France and Germany to return the price

levels to their baseline values. This implies that although the profile and persistence of output is
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similar in both countries to that experienced under European nominal exchange rate regimes,

deviations in output are greater in Germany and smaller in France. An active monetary policy is not

possible under world wide fixed nominal exchange rates and therefore these effects are achieved

through a combination of competitiveness effects and fiscal stance.

Real Exchange Rate Regimes

As mentioned earlier, the experience of the two countries following a supply shock are

remarkably similar under both European wide and world wide fixed real exchange rates.

Competitiveness effects, at least at a European level, are absent under these regimes, with limited

use of monetary policy concentrated in the first year to achieve the real exchange rate target. Unlike

other regimes the German current account is in surplus in the first year because of the limited

competitiveness effects, combined with falling domestic demand. This surplus limits the decline in

wealth generated by falling investment, so that the fall in German output experienced under the two

real exchange rate regimes is much lower. Compared to the other regimes, therefore, the use of

fiscal policy in Germany is also extremely limited. In France a current account deficit and falling

investment lead to a decline in wealth in the first year, which in the absence of competitiveness

effects causes output to fall. This implies that the fiscal stance is positive in France in the first year

unlike the other regimes.
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V. The Sensitivity of the Welfare Implications

The welfare implications of the demand shock are shown in Table 1, both for the baseline

scenario discussed above and for a range of alternatives when key parameters in the model have

been altered. As you would expect, in each case the free float dominates as the regime that

minimises the welfare loss, reflecting the lack of constraints placed upon the two economies in their

attempts to counteract the negative impact of the demand shock. However, the dominance of the

free float is not inevitable under time consistent policies. In theory, the constraints imposed by the

need for time consistency could outweigh those imposed by any move away from freely floating

exchange rates. Interestingly for the demand shock, only in the case where countries are prevented

from using their fiscal policy instrument, do the rankings between regimes for either of the two

countries change from the baseline case. In all cases the relative rankings for Germany determine the

costs for Europe as a whole following the demand shock.

For Germany the welfare losses associated with the demand shock rise dramatically with the

constraints on exchange rate movements. This is particularly apparent for the cases where the

countries are operating within a worldwide system of fixed exchange rates. It has long been

recognised that such asymmetry is one of the problems of fixed exchange rate regimes. In this case,

the asymmetry is exaggerated because it is implicitly assumed that the rest of the world is sufficiently

large that the changes in demand and exchange rates within Europe have no impact on demand and

inflation in the rest of the world and therefore do not trigger any change in policy there. In the case of

a demand shock, Germany also faces greater pressure to bear the costs of adjustment if the

exchange rate regime limits movements in real exchange rates. France in general experiences little

quantifiable difference in welfare between a free float or a system of worldwide fixed exchange

rates. The costs for France associated with worldwide fixed real exchange rates are marginally less

than those for fixed nominal following a demand shock in Germany. However, for the European

wide systems, when the costs are more evenly spread, France is worse off under fixed real

exchange rates.
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Table 1: First Period Asymmetric Demand Shock (10%,0%).
Effect on social welfare over five year period.

Free Float ERM EMU European Real Fixed
Nominal

Fixed Real

1.0 Base Germany -0.54 -1.35 -1.91 -2.20 -8.72 -9.60

France -0.14 -1.14 -1.76 -2.08 -0.39 -0.26

Europe -0.34 -1.25 -1.84 -2.14 -4.56 -4.93

1.1 No Fiscal
Action

Germany -0.59 -2.02 -4.46 -6.53 -45.98 -64.05

France -0.15 -1.75 -4.29 -6.46 -6.89 -8.62

Europe -0.37 -1.89 -4.37 -6.49 -26.43 -36.33

1.2 Inflation Effect Germany -0.53 -1.23 -1.70 -2.24 -8.00 -9.70

France -0.13 -1.00 -1.51 -2.11 -0.49 -0.26

Europe -0.33 -1.12 -1.60 -2.18 -4.25 -4.98

1.3 Interest Rate
Effect

Germany -0.28 -0.96 -1.79 -2.14 -8.56 -9.60

France -0.10 -0.87 -1.73 -2.10 -0.39 -0.26

Europe -0.19 -0.92 -1.76 -2.12 -4.47 -4.93

1.4 Exchange Rate
Effect

Germany -0.27 -0.81 -1.69 -2.18 -8.14 -9.60

France -0.04 -0.65 -1.57 -2.09 -0.48 -0.26

Europe -0.15 -0.73 -1.63 -2.13 -4.31 -4.93

1.5 Wealth Effect Germany -0.50 -1.28 -1.85 -2.14 -8.58 -9.47

France -0.14 -1.09 -1.72 -2.04 -0.40 -0.28

Europe -0.32 -1.18 -1.79 -2.09 -4.49 -4.88
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Table 2: First Period Asymmetric Wage Shock (2%,0%).
Effect on social welfare over five year period.

Free Float ERM EMU European Real Fixed
Nominal

Fixed Real

1.0 Base Germany -5.05 -4.49 -4.62 -5.23 -5.21 -5.15

France -0.06 -1.43 -1.73 -0.04 -0.79 -0.00

Europe -2.56 -2.96 -3.17 -2.63 -3.00 -2.58

1.1 No Fiscal
Action

Germany -5.23 -5.03 -5.65 -5.15 -10.21 -4.80

France -0.03 -1.81 -2.73 -0.05 -0.19 -0.01

Europe -2.63 -3.42 -4.19 -2.60 -5.20 -2.41

1.2 Inflation Effect Germany -4.52 -3.76 -3.80 -4.79 -3.94 -4.78

France -0.06 -0.90 -1.05 -0.08 -0.45 -0.01

Europe -2.29 -2.33 -2.42 -2.43 -2.20 -2.40

1.3 Interest Rate
Effect

Germany -5.20 -4.67 -4.94 -5.26 -6.29 -5.15

France -0.04 -1.58 -2.12 -0.03 -0.75 -0.00

Europe -2.62 -3.13 -3.53 -2.64 -3.52 -2.58

1.4 Exchange Rate
Effect

Germany -5.23 -5.54 -6.54 -5.22 -8.60 -5.15

France -0.02 -2.16 -3.46 -0.03 -1.61 -0.00

Europe -2.63 -3.85 -5.00 -2.63 -5.11 -2.58

1.5 Wealth Effect Germany -5.15 -4.60 -4.76 -5.19 -5.67 -5.00

France -0.06 -1.54 -1.90 -0.04 -0.74 -0.01

Europe -2.61 -3.07 -3.33 -2.62 -3.21 -2.50
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The picture that emerges following a supply shock is much more confused and the welfare

implications of this shock both for the baseline scenario and for the set of alternatives can be found

in Table 2. Here the implications of time consistent policies becomes apparent, as the free float no

longer dominates. As policies are cooperative only cases where Europe as a whole is better off

show that the time consistency constraint binds fully. Following a supply shock Germany is better off

in the ERM or EMU, than under a free float, although at a European level this is more than

counterbalanced by the deterioration in French welfare. The fact that Germany is better off following

a supply shock is, however, possibly indicative of the existence of the time consistency constraint.

Without the constraint, Germany under a free float could deflate output beyond the first year in a

manner similar to the path achieved under the ERM and EMU, thereby preventing the initial jump in

the D-Mark. With forward looking inflation, this future deflation would reduce current inflation.

However, such a policy would be time inconsistent, because there would be a temptation once the

reduction in inflation was achieved to renege and not deflate. This limits the ability of Germany to

reduce initial inflation under a free float. Under EMU (and to a certain extent the ERM) the policy is

credible because the exchange rate is fixed. The improvement in German welfare is dependent upon

two factors which are illustrated in the sensitivity analysis discussed below. Firstly, that fiscal policy

is not constrained to be inactive and secondly the size of the competitiveness effects. The effects of

time consistency become even more apparent when a wider class of exchange rate regimes is

considered. In particular, for most of the parameterizations considered, a system of worldwide fixed

real exchange rates dominates both for France and for Europe as a whole. Therefore for supply

shocks Williamson's framework not only provides the stabilization properties predicted by the

theory, but the framework also reduces welfare costs in general, although this not true if the

economies experience asymmetric demand shocks.

Increasingly within the OECD, but particularly within the context of EMU, governments

have had to emphasize their commitment to fiscal rectitude. This has often been translated into

abandoning the use of fiscal policy as a means of ensuring economic stability in the face of shocks.

The second simulation reported for both shocks (Variant 1.1) therefore provides an indication of the

impact of this policy framework within the context of different exchange rate regimes. The

simulations involve a situation where governments are completely unable to adjust fiscal policy in the

face of the shock, so that monetary policy is the only instrument available. Therefore it is not

surprising that the regimes which are least costly in terms of any welfare loss are those where fiscal

policy is least active in the baseline scenario. As such, for the demand shock the free float is the

most flexible arrangement and therefore the least costly, while fixing exchange rates at a global level
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is the most restrictive. Without the use of fiscal policy it is also more costly to be forced to adjust

real rather than nominal variables in the face of demand shocks and therefore those regimes where

the real exchange rate is targeted come out worse compared to those where the nominal exchange

rate is fixed in some fashion. In all cases, however, the welfare losses for Europe compared to the

baseline scenario are large following a demand shock. In cases when either real or nominal exchange

rates are constrained by a fixed link, the welfare costs associated with restrictive use of fiscal policy

rise by over 100%, compared to the baseline, for Europe as a whole. For worldwide fixed real

exchange rates when fiscal policy is inactive, the costs for Europe as a whole are over 600% above

the baseline estimates. In contrast, following the supply shock no regime suffers from a rise in its

associated welfare loss for Europe of more than 100% and only one endures a rise of more than

50% under enforced fiscal restraint. Indeed, for the two regimes that target fixed real exchange rate

links, restricted use of fiscal policy actually generates a slight fall in the costs associated with the

regime compared to baseline. This again highlights the importance of time consistency.

One of the possibilities when dealing with small calibrated models, is that the results are a

function of the chosen parameterization. As a check of this, four additional sensitivity exercises are

conducted. These simulations all revert to a situation where fiscal policy is flexible, but there is some

cost to changing it. Of these possibly the most interesting results are those associated with the third

simulation (Variant 1.2), where the impact of output on inflation is changed. This simulation, labelled

"inflation effect", looks at the impact of doubling the sensitivity of real wages to disequilibrium in

output (�2). The results obtained from halving the degree of nominal inertia (1/�1) would be

identical. The results of this change on the simulation are highly non-linear, and are dependent on the

degree to which the two countries are able to limit disequilibrium in output. The reduction in welfare

costs following the reduction in inertia are least significant for the fixed real exchange rate regimes.

Indeed, following a demand shock the welfare costs of these regimes rise marginally compared to

the baseline, as it reduces the effectiveness of targeting the real exchange rate as a mechanism for

limiting the deviations in output. The welfare losses for the free float case fall in the face of both

shocks, although they are very similar to those for the base simulation following the demand shock.

In contrast, when the degree of nominal inertia is reduced, all the fixed nominal exchange rate

regimes witness a significant cut in their welfare costs compared to the baseline for both types of

shock. The reduction in welfare loss if the degree of nominal inertia is reduced is, however,

significantly greater for EMU following the demand shock, and only marginally less than that

experienced by worldwide fixed nominal exchange rates following the supply shock.

Variant 1.3 increases the sensitivity of demand to interest rates in both countries, by
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doubling parameter ß1 in Equation 5. The increase in interest rates now required to apply

deflationary pressure is significantly smaller. Following the demand shock the greater effectiveness of

monetary policy reduces the welfare losses for Europe as a whole. The exception to this is the

regime of world fixed real exchange rates, which unsurprisingly is insensitive to the change, as in this

case real interest rates do not move. The improved results for Europe as a whole under each of the

regimes are also replicated at an individual country level except in the case of European fixed real

exchange rates, where France is now worse off. However, although the unnecessary interest rate

increase suffered by France in the fixed exchange rate regimes fall, its initial impact on the French

economy increases, so the welfare costs for France remain relatively high. Following the supply

shock, the welfare costs associated with increasing the effectiveness of monetary policy actually rise

(again the exception is for world wide fixed real exchange rates). For supply shocks, either output

must rise or inflation must fall in the short run and the aim of policy must be to balance these two

opposing forces while trying to eliminate long run persistence. Although interest rate movements can

be reduced, their initial impact increases so that welfare costs rise.

In the next set of simulations, Variant 1.4, the trade elasticities of both countries, given by ß2

and ß3 are doubled. As the real exchange rate now does more work on demand, the size of the

interest rate increases required to counteract shocks declines. The savings in terms of welfare losses

are significant following a demand shock in those regimes not involving a real exchange rate link.

Again in the case of world fixed real exchange rates, the regime is unsurprisingly insensitive to the

change, as in this case real exchange rates do not move. Similarly in the case of a European fixed

real exchange rate link, France becomes worse off compared to the base simulations. Under the

fixed nominal exchange rate regimes, France still suffers an unnecessary appreciation and because

this now has a greater effect on output, the welfare costs for France remain high. It is this factor

which also determines the welfare costs associated with a supply shock, so that the costs now rise in

all cases except where there is a fixed real exchange rate link. The size of the competitiveness

elasticities are one of the most significant factors in determining the ability of nominal exchange rate

regimes to limit the costs associated with a supply shock.

In the final set of simulations, Variant 1.5, doubles the parameters on wealth within

aggregate demand (given by ß5 and ß6). Again this brings about a general reduction in the welfare

costs following a demand shock, but for most of the regimes considered the costs associated with

the supply shock rise. In the case of Germany wealth falls under all the regimes after the demand

shock because of the decline in investment due to monetary contraction and at the same time the

current account deficit triggered by excess demand and (except for fixed real exchange rates) a real
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appreciation. This applies modest deflationary pressure which persists throughout the simulation. As

there is a larger feedback from wealth to demand, the real exchange rate required to counteract the

persistent wealth effect increases. This larger change in the real exchange rate leads to a larger

change in the current account, so that wealth returns more rapidly to equilibrium. In contrast, under

the supply shock, wealth has the impact of reinforcing the movements in output (except for the

regimes targeting real exchange rates) so that the increase in sensitivity of output to wealth simply has

the effect of exacerbating the problem. Overall, however, the welfare costs of the asymmetric

shocks for Variant 1.5 change little compared to the baseline for the different regimes in the face of

either shock.

VI. Conclusions

The debate about which exchange rate regime a government should choose is a long

standing one. This paper aims to contribute to this debate by highlighting the strengths and

weaknesses associated with different exchange rate regimes and to assess their robustness to

changes in parameterization in the face of demand and supply shocks. Recently the debate on this

issue has been dominated by discussion of the benefits of EMU as opposed to freely floating

exchange rates and in particular the suitability of different economies to take part in a monetary

union. The scope of this paper is slightly different. On the one hand, a wider class of exchange rate

regime is considered. In addition the emphasis is on the impact of shocks for two symmetric

economies, rather than attempting to discover whether the degree of asymmetry between different

countries will have a detrimental effect on monetary union. One of the key findings of this paper,

however, does have implications for the methodology associated with decomposing shocks to

assess the degree of symmetry of different economies. In particular, the results show that the long

run behaviour of economies in the face of shocks, particularly supply shocks, will alter depending on

the exchange rate regime. A comparison of countries using such decomposition techniques may

therefore provide misleading information about the degree of symmetry in cases where the countries

concerned have been involved in different exchange rate regimes.

The constraint that policies are time consistent also plays a significant role in determining the

welfare costs associated with different regimes. This is particularly noticeable for supply shocks,

where a free float no longer dominates possible alternatives in welfare terms either at a European

level, or for individual countries. However, one feature of this analysis is that, except for the country

facing the supply shock, Europe wide regimes targeting nominal exchange rates such as the ERM or
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EMU, perform badly. Indeed following a supply shock EMU in particular tends to perform worse

than all the other alternatives in welfare terms. In the face of demand shocks, both EMU and the

ERM perform less badly in welfare terms, at least at a European level.

Some economists have argued that the fact that there is relatively little nominal inertia in

wage setting in Europe means that the costs associated with EMU would be small. This paper uses a

rational expectations model which combines nominal inertia in price setting with real wage rigidity

and analyses the impact on two symmetric economies, following cooperative time consistent

policies, of asymmetric demand and supply shocks. The results suggest that there are significant

costs associated with EMU compared to a free float, particularly when fiscal policy is not used as a

stabilisation tool. This finding is robust to changes in parameter values, including a further reduction

in the degree of nominal inertia, and indicates the potential importance of asymmetric shocks and

nominal inertia. As would be expected, however, the reduction in welfare loss if the degree of

nominal inertia is reduced is significantly greater for EMU, emphasising the importance of inertia

parameters for the success of EMU. If a wider class of regimes is considered, the dominance of a

free float following supply shocks is no longer robust to changes in parameterization, although it still

dominates for demand shocks. Indeed for supply shocks, the relative rankings of different regimes

generally are not robust to changes in parameterization, although in the majority of cases worldwide

fixed real exchange rates dominate.

Obviously one of the problems with the approach used in this paper is that it will tend to

overstate the costs associated with fixed exchange rate regimes such as EMU. In particular it makes

no attempt to measure the benefits of such regimes, which might for example be associated with a

reduction in exchange rate volatility. In addition, for those regimes which include the introduction of a

common currency, there is no measure of the benefits accruing from the improvement in economic

links between the countries facilitated by the common currency, or the reduction in transaction costs

associated with changing currency. However, the paper does help to clarify the understanding of the

functioning of exchange rate regimes, which does not mean to say that the analysis as it stands could

not be extended further. For example, one such possible extension would be to extend the model

specification to include intertemporal optimisation by consumers. Another possibility would be to

examine the implications of what happens when the central rate at which the exchange rate is fixed

represents a misalignment compared to the equilibrium rate.
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Appendix A: Central Parameter Values

�1 = 1.67
�2 = 0.1

ß1 = -1.25
ß2 = 1.25
ß3 = -0.9
ß4 = 2.0
ß5 = 0.1
ß6 = -0.05
ß7 = 0.36

�1 = -0.3125
�2 = 0.3125
�3 = -0.225
�4 = -0.5
�5 = -0.025
�6 = 0.0125
�7 = 0.09

�1 = 0.25
�2 = -0.18
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Appendix B: Model Trajectories

B.1: Results of an Asymmetric Demand Shock (10%,0%) in Period 1 under Different
Exchange Rate Regimes.

Table B1.01: Asymmetric Demand Shock in Period 1 (10%,0%).
Regime: Free Float.

Year 1 Year 2 Year 3 Year 4 Year 5

Germany

CPI Inflation -0.67 0.67 0.05 0.00 -0.00

Output Price Inflation 0.01 -0.03 -0.00 0.00 0.00

Output 0.29 -0.19 -0.02 -0.00 0.00

Nominal Interest Rate 4.15 0.12 -0.02 -0.03 -0.03

Nominal Exchange Rate -3.69 0.46 0.58 0.57 0.54

Real Interest Rate 4.18 0.12 -0.02 -0.03 -0.03

Real Exchange Rate -3.70 0.48 0.60 0.59 0.56

Fiscal Stance -0.27 0.12 0.01 0.00 0.00

Wealth -4.43 -4.39 -4.19 -3.99 -3.80

France

CPI Inflation 0.32 -0.26 -0.05 -0.00 -0.00

Output Price Inflation -0.01 0.02 0.00 0.00 -0.00

Output -0.21 0.12 0.02 0.00 0.00

Nominal Interest Rate 1.92 -0.10 -0.03 -0.02 -0.02

Nominal Exchange Rate -1.36 0.56 0.46 0.42 0.40

Real Interest Rate 1.89 -0.10 -0.03 -0.02 -0.02

Real Exchange Rate -1.34 0.55 0.45 0.41 0.39

Fiscal Stance 0.21 -0.09 -0.01 -0.00 -0.00

Wealth -0.25 -0.13 -0.10 -0.10 -0.09

Note: All figures represent percentage deviations from base, except for interest
rates which are a change from the baseline. For the exchange rate a positive
number represents a depreciation.
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Table B1.02: Asymmetric Demand Shock in Period 1 (10%,0%).
Regime: European Exchange Rate Mechanism.

Year 1 Year 2 Year 3 Year 4 Year 5

Germany

CPI Inflation -0.22 0.29 -0.02 -0.02 -0.01

Output Price Inflation 0.12 -0.05 -0.03 -0.02 -0.02

Output 1.05 -0.13 -0.06 -0.04 -0.03

Nominal Interest Rate 3.29 0.01 -0.03 -0.03 -0.02

Nominal Exchange Rate -2.77 0.52 0.53 0.50 0.48

Real Interest Rate 3.35 0.04 -0.00 -0.01 -0.01

Real Exchange Rate -2.89 0.46 0.50 0.50 0.49

Fiscal Stance -1.20 0.09 0.05 0.04 0.03

Wealth -3.37 -3.32 -3.23 -3.12 -3.01

France

CPI Inflation -0.14 0.12 0.02 0.01 0.01

Output Price Inflation -0.12 0.04 0.03 0.02 0.02

Output -0.97 0.05 0.06 0.04 0.03

Nominal Interest Rate 2.77 0.01 -0.02 -0.02 -0.02

Nominal Exchange Rate -2.27 0.05 0.51 0.49 0.47

Real Interest Rate 2.73 -0.03 -0.04 -0.04 -0.03

Real Exchange Rate -2.15 0.57 0.55 0.50 0.47

Fiscal Stance 1.14 -0.06 -0.05 -0.04 -0.03

Wealth -1.32 -1.19 -1.07 -0.97 -0.89

Note: All figures represent percentage deviations from base, except for interest
rates which are a change from the baseline. For the exchange rate a positive
number represents a depreciation.



38

Table B1.03: Asymmetric Demand Shock in Period 1 (10%,0%).
Regime: European Monetary Union.

Year 1 Year 2 Year 3 Year 4 Year 5

Germany

CPI Inflation -0.09 0.17 -0.02 -0.02 -0.01

Output Price Inflation 0.15 -0.06 -0.04 -0.03 -0.02

Output 1.26 -0.14 -0.07 -0.05 -0.04

Nominal Interest Rate 3.03 0.01 -0.02 -0.02 -0.02

Nominal Exchange Rate -2.52 0.51 0.52 0.50 0.47

Real Interest Rate 3.09 0.05 0.00 -0.01 -0.01

Real Exchange Rate -2.67 0.42 0.47 0.47 0.47

Fiscal Stance -1.47 0.11 0.07 0.05 0.03

Wealth -3.06 -3.05 -2.99 -2.90 -2.80

France

CPI Inflation -0.26 0.24 0.02 0.01 0.01

Output Price Inflation -0.15 0.05 0.04 0.03 0.02

Output -1.18 0.06 0.07 0.05 0.04

Nominal Interest Rate 3.03 0.01 -0.02 -0.02 -0.02

Nominal Exchange Rate -2.52 0.51 0.52 0.50 0.47

Real Interest Rate 2.98 -0.03 -0.05 -0.04 -0.04

Real Exchange Rate -2.38 0.61 0.58 0.52 0.48

Fiscal Stance 1.41 -0.08 -0.07 -0.05 -0.03

Wealth -1.63 -1.46 -1.31 -1.19 -1.10

Note: All figures represent percentage deviations from base, except for interest
rates which are a change from the baseline. For the exchange rate a positive
number represents a depreciation.
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Table B1.04: Asymmetric Demand Shock in Period 1 (10%,0%).
Regime: European Fixed Real Exchange Rates.

Year 1 Year 2 Year 3 Year 4 Year 5

Germany

CPI Inflation -0.03 0.16 -0.04 -0.04 -0.04

Output Price Inflation 0.15 -0.05 -0.04 -0.04 -0.04

Output 1.20 -0.06 -0.02 -0.01 -0.01

Nominal Interest Rate 2.99 -0.03 -0.06 -0.06 -0.06

Nominal Exchange Rate -2.37 0.62 0.59 0.52 0.46

Real Interest Rate 3.04 0.01 -0.02 -0.02 -0.02

Real Exchange Rate -2.52 0.52 0.52 0.50 0.48

Fiscal Stance -1.72 0.03 0.02 0.01 0.01

Wealth -2.84 -2.75 -2.63 -2.52 -2.42

France

CPI Inflation -0.33 0.25 0.04 0.04 0.04

Output Price Inflation -0.15 0.04 0.04 0.04 0.04

Output -1.12 -0.02 0.02 0.02 0.01

Nominal Interest Rate 3.07 0.05 0.01 0.01 0.01

Nominal Exchange Rate -2.67 0.40 0.45 0.47 0.48

Real Interest Rate 3.04 0.01 -0.03 -0.02 -0.02

Real Exchange Rate -2.52 0.52 0.52 0.50 0.48

Fiscal Stance 1.65 -0.00 -0.01 -0.01 -0.01

Wealth -1.85 -1.77 -1.66 -1.57 -1.48

Note: All figures represent percentage deviations from base, except for interest
rates which are a change from the baseline. For the exchange rate a positive
number represents a depreciation.
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Table B1.05: Asymmetric Demand Shock in Period 1 (10%,0%).
Regime: Fixed Nominal Exchange Rates.

Year 1 Year 2 Year 3 Year 4 Year 5

Germany

CPI Inflation 0.19 -0.05 -0.04 -0.03 -0.02

Output Price Inflation 0.26 -0.08 -0.06 -0.04 -0.03

Output 2.01 -0.12 -0.09 -0.06 -0.05

Nominal Interest Rate 0.00 -0.00 -0.00 -0.00 -0.00

Nominal Exchange Rate -0.00 0.00 0.00 0.00 0.00

Real Interest Rate 0.08 0.06 0.04 0.03 0.02

Real Exchange Rate -0.26 -0.18 -0.13 -0.08 -0.05

Fiscal Stance -3.65 0.13 0.09 0.07 0.05

Wealth -0.80 -0.91 -0.97 -1.01 -1.02

France

CPI Inflation 0.02 0.01 0.01 0.00 -0.00

Output Price Inflation -0.03 0.04 0.02 0.01 0.00

Output -0.42 0.09 0.06 0.04 0.03

Nominal Interest Rate 0.00 -0.00 -0.00 -0.00 -0.00

Nominal Exchange Rate -0.00 0.00 0.00 0.00 0.00

Real Interest Rate -0.04 -0.02 -0.01 -0.00 -0.00

Real Exchange Rate 0.03 -0.00 -0.02 -0.03 -0.04

Fiscal Stance -0.77 -0.06 -0.04 -0.02 -0.01

Wealth 0.63 0.68 0.70 0.70 0.68

Note: All figures represent percentage deviations from base, except for interest
rates which are a change from the baseline. For the exchange rate a positive
number represents a depreciation.
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Table B1.06: Asymmetric Demand Shock in Period 1 (10%,0%).
Regime: Fixed Real Exchange Rates.

Year 1 Year 2 Year 3 Year 4 Year 5

Germany

CPI Inflation 0.27 -0.05 -0.05 -0.04 -0.04

Output Price Inflation 0.27 -0.05 -0.05 -0.04 -0.04

Output 1.88 -0.02 -0.02 -0.02 -0.02

Nominal Interest Rate -0.05 -0.04 -0.04 -0.04 -0.04

Nominal Exchange Rate 0.27 0.22 0.17 0.13 0.09

Real Interest Rate 0.00 0.00 0.00 0.00 0.00

Real Exchange Rate -0.00 0.00 0.00 0.00 0.00

Fiscal Stance -3.95 0.02 0.02 0.02 0.02

Wealth -0.55 -0.54 -0.53 -0.53 -0.52

France

CPI Inflation -0.04 0.04 0.04 0.03 0.03

Output Price Inflation -0.04 0.04 0.04 0.03 0.03

Output -0.43 0.02 0.01 0.01 0.01

Nominal Interest Rate 0.04 0.03 0.03 0.03 0.03

Nominal Exchange Rate -0.04 0.00 0.04 0.07 0.10

Real Interest Rate -0.00 -0.00 -0.00 -0.00 -0.00

Real Exchange Rate -0.00 0.00 0.00 0.00 0.00

Fiscal Stance -0.58 -0.01 -0.01 -0.01 -0.01

Wealth 0.45 0.44 0.43 0.43 0.42

Note: All figures represent percentage deviations from base, except for interest rates
which are a change from the baseline. For the exchange rate a positive number
represents a depreciation.
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B2: Results of a Period One Asymmetric Wage Shock (2%,0%) under Different Exchange
Rate Regimes.

Table B2.01: Period One Asymmetric Wage Shock (2%,0%).
Regime: Free Float.

Year 1 Year 2 Year 3 Year 4 Year 5

Germany

CPI Inflation 3.04 0.16 0.01 0.00 0.00

Output Price Inflation 3.19 -0.01 0.00 0.00 0.00

Output -0.79 -0.05 0.00 0.00 0.00

Nominal Interest Rate 0.61 0.03 -0.01 -0.01 -0.01

Nominal Exchange Rate 2.81 3.42 3.44 3.43 3.42

Real Interest Rate 0.62 0.03 -0.01 -0.01 -0.01

Real Exchange Rate -0.39 0.23 0.26 0.25 0.24

Fiscal Stance 0.45 0.04 0.00 0.00 0.00

Wealth -0.54 -0.48 -0.39 -0.30 -0.21

France

CPI Inflation 0.18 -0.13 -0.01 0.00 0.00

Output Price Inflation 0.04 0.01 0.00 0.00 0.00

Output 0.17 0.05 0.00 0.00 0.00

Nominal Interest Rate -0.09 -0.04 -0.01 -0.01 -0.01

Nominal Exchange Rate 0.34 0.25 0.21 0.20 0.19

Real Interest Rate -0.10 -0.04 -0.01 -0.01 -0.01

Real Exchange Rate 0.31 0.21 0.17 0.15 0.15

Fiscal Stance -0.21 -0.03 0.00 0.00 0.00

Wealth 0.24 0.27 0.27 0.26 0.24

Note: All figures represent percentage deviations from base, except for interest rates
which are a change from the baseline. For the exchange rate a positive number
represents a depreciation.
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Table B2.02: Period One Asymmetric Wage Shock (2%,0%).
Regime: European Exchange Rate Mechanism.

Year 1 Year 2 Year 3 Year 4 Year 5

Germany

CPI Inflation 2.33 -0.19 -0.16 -0.12 -0.08

Output Price Inflation 2.77 -0.36 -0.26 -0.18 -0.13

Output -1.24 -0.61 -0.44 -0.32 -0.23

Nominal Interest Rate 0.26 -0.04 -0.04 -0.03 -0.02

Nominal Exchange Rate 1.70 1.96 1.92 1.88 1.86

Real Interest Rate 0.62 0.21 0.15 0.10 0.07

Real Exchange Rate -1.07 -0.45 -0.23 -0.09 0.02

Fiscal Stance 0.89 0.54 0.39 0.28 0.20

Wealth -1.08 -1.63 -1.98 -2.18 -2.28

France

CPI Inflation 0.90 0.22 0.16 0.12 0.08

Output Price Inflation 0.46 0.36 0.26 0.18 0.13

Output 0.62 0.60 0.44 0.32 0.23

Nominal Interest Rate 0.26 0.03 0.02 0.01 0.00

Nominal Exchange Rate 1.44 1.71 1.73 1.75 1.76

Real Interest Rate -0.10 -0.23 -0.17 -0.12 -0.09

Real Exchange Rate 0.98 0.89 0.66 0.49 0.37

Fiscal Stance -0.65 -0.54 -0.39 -0.28 -0.20

Wealth 0.78 1.42 1.85 2.14 2.32

Note: All figures represent percentage deviations from base, except for interest rates
which are a change from the baseline. For the exchange rate a positive number
represents a depreciation.
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Table B2.03: Period One Asymmetric Wage Shock (2%,0%).
Regime: European Monetary Union.

Year 1 Year 2 Year 3 Year 4 Year 5

Germany

CPI Inflation 2.25 -0.20 -0.15 -0.11 -0.07

Output Price Inflation 2.74 -0.37 -0.26 -0.18 -0.13

Output -1.30 -0.67 -0.47 -0.33 -0.24

Nominal Interest Rate 0.26 -0.01 -0.01 -0.01 -0.01

Nominal Exchange Rate 1.57 1.83 1.83 1.82 1.81

Real Interest Rate 0.63 0.26 0.17 0.12 0.08

Real Exchange Rate -1.17 -0.53 -0.28 -0.10 0.01

Fiscal Stance 0.97 0.62 0.44 0.31 0.22

Wealth -1.17 -1.81 -2.21 -2.43 -2.54

France

CPI Inflation 0.97 0.23 0.15 0.10 0.07

Output Price Inflation 0.49 0.37 0.26 0.18 0.13

Output 0.68 0.67 0.47 0.33 0.24

Nominal Interest Rate 0.26 -0.01 -0.01 -0.01 -0.01

Nominal Exchange Rate 1.57 1.83 1.83 1.82 1.81

Real Interest Rate -0.11 -0.27 -0.19 -0.14 -0.10

Real Exchange Rate 1.09 0.97 0.70 0.51 0.37

Fiscal Stance -0.74 -0.62 -0.44 -0.31 -0.22

Wealth 0.87 1.60 2.09 2.39 2.58

Note: All figures represent percentage deviations from base, except for interest
rates which are a change from the baseline. For the exchange rate a positive number
represents a depreciation.
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Table B2.04: Period One Asymmetric Wage Shock (2%,0%).
Regime: European Fixed Real Exchange Rates.

Year 1 Year 2 Year 3 Year 4 Year 5

Germany

CPI Inflation 3.20 -0.04 -0.05 -0.05 -0.05

Output Price Inflation 3.20 -0.05 -0.05 -0.05 -0.05

Output -0.48 -0.02 -0.02 -0.02 -0.02

Nominal Interest Rate 0.21 -0.06 -0.06 -0.05 -0.05

Nominal Exchange Rate 3.16 3.37 3.31 3.25 3.19

Real Interest Rate 0.26 -0.01 -0.01 -0.01 -0.01

Real Exchange Rate -0.04 0.22 0.21 0.20 0.19

Fiscal Stance 0.04 0.02 0.02 0.02 0.02

Wealth -0.08 -0.02 0.03 0.08 0.12

France

CPI Inflation 0.03 0.07 0.05 0.05 0.05

Output Price Inflation 0.03 0.05 0.05 0.05 0.05

Output -0.14 0.02 0.02 0.02 0.02

Nominal Interest Rate 0.31 0.04 0.04 0.04 0.03

Nominal Exchange Rate -0.01 0.30 0.35 0.38 0.42

Real Interest Rate 0.26 -0.01 -0.01 -0.01 -0.01

Real Exchange Rate -0.04 0.22 0.21 0.20 0.19

Fiscal Stance 0.20 -0.02 -0.02 -0.02 -0.02

Wealth -0.22 -0.19 -0.15 -0.12 -0.09

Note: All figures represent percentage deviations from base, except for interest
rates which are a change from the baseline. For the exchange rate a positive number
represents a depreciation.
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Table B2.05: Period One Asymmetric Wage Shock (2%,0%).
Regime: Fixed Nominal Exchange Rates.

Year 1 Year 2 Year 3 Year 4 Year 5

Germany

CPI Inflation 1.92 -0.43 -0.34 -0.27 -0.22

Output Price Inflation 2.50 -0.60 -0.46 -0.36 -0.28

Output -1.35 -0.84 -0.62 -0.47 -0.35

Nominal Interest Rate 0.00 0.00 0.00 0.00 0.00

Nominal Exchange Rate 0.00 0.00 0.00 0.00 0.00

Real Interest Rate 0.60 0.46 0.36 0.28 0.22

Real Exchange Rate -2.50 -1.90 -1.44 -1.08 -0.79

Fiscal Stance 1.17 0.96 0.74 0.58 0.46

Wealth -1.38 -2.38 -3.09 -3.58 -3.91

France

CPI Inflation 0.64 0.00 -0.04 -0.06 -0.07

Output Price Inflation 0.25 0.14 0.06 0.01 -0.03

Output 0.62 0.50 0.33 0.20 0.12

Nominal Interest Rate 0.00 0.00 0.00 0.00 0.00

Nominal Exchange Rate 0.00 0.00 0.00 0.00 0.00

Real Interest Rate -0.14 -0.06 -0.01 0.03 0.05

Real Exchange Rate -0.25 -0.39 -0.45 -0.46 -0.43

Fiscal Stance -0.53 -0.29 -0.14 -0.04 0.02

Wealth 0.66 1.03 1.21 1.25 1.21

Note: All figures represent percentage deviations from base, except for interest rates
which are a change from the baseline. For the exchange rate a positive number
represents a depreciation.
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Table B2.06: Period One Asymmetric Wage Shock (2%,0%).
Regime: Fixed Real Exchange Rates.

Year 1 Year 2 Year 3 Year 4 Year 5

Germany

CPI Inflation 3.17 -0.09 -0.09 -0.08 -0.08

Output Price Inflation 3.17 -0.09 -0.09 -0.08 -0.08

Output -0.41 -0.03 -0.03 -0.03 -0.03

Nominal Interest Rate -0.09 -0.09 -0.08 -0.08 -0.08

Nominal Exchange Rate 3.17 3.08 2.99 2.91 2.83

Real Interest Rate 0.00 0.00 0.00 0.00 0.00

Real Exchange Rate 0.00 0.00 0.00 0.00 0.00

Fiscal Stance -0.12 0.05 0.05 0.05 0.05

Wealth 0.09 0.10 0.11 0.12 0.12

France

CPI Inflation 0.00 0.02 0.01 0.01 0.01

Output Price Inflation 0.00 0.02 0.01 0.01 0.01

Output -0.08 0.01 0.01 0.01 0.01

Nominal Interest Rate 0.02 0.01 0.01 0.01 0.01

Nominal Exchange Rate 0.00 0.02 0.03 0.04 0.06

Real Interest Rate 0.00 0.00 0.00 0.00 0.00

Real Exchange Rate 0.00 0.00 0.00 0.00 0.00

Fiscal Stance 0.04 0.01 0.01 0.01 0.02

Wealth -0.05 -0.06 -0.07 -0.08 -0.09

Note: All figures represent percentage deviations from base, except for interest
rates which are a change from the baseline. For the exchange rate a positive number
represents a depreciation.


