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FISCAL CONSOLIDATIONS
UNDER FIXED EXCHANGE RATES

by Paola Caselli *

Abstr act

We present the “fixed exchange rate” version of the Obstfeld and Rogoff model and
analyze the international transmissionfisfcal policy shocks. It is shown that the welfare
effects of an unanticipated contraction in government expenditure in the home country
crucially depend on the way in which world money stock is set. If home authorities alone
are responsible for pegging the exchange ratésaal adjustment induces a decrease in the
real interest rate, stimulates private consumption and limits the contraction in world output,
compared with a situation in which a cooperative scheme is implemented. The model is then
used to propose a new interpretation of recent events in the EU countries that have enacted
restrictivefiscal policies while pegging their currencies to the DM.
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1. Introduction®

Although many researchers have sought since the early eightiesto develop dynamic open
economy models with explicit microfoundations,? the Mundell-Fleming model has remained
the most widely used framework for analyzing the international transmission of monetary
andfiscal policy. This is because until very recently microfounded international models were
unable, by assuming fullfiexible prices, to predict certain standard features of the short-run
dynamics of output, exchange rates and the current account induced by changes in policy

variables.

The model proposed by Obstfeld and Rogoff (1995a, 1996) introduces short-run nominal
price rigidities in a setup based on the intertemporal approach to the current account with
monopolistic competition on the supply side. This resolves the previous shortcomings but to
date has been used essentially to study the responses to money supply shocks in a context of
flexible exchange ratés.

In this paper we solve the Obstfeld-Rogoff model (O-R) unfidexd exchange rates
and analyze the international transmissioffis¢al policy shocks, with particular reference to
the experience of the EU countries over the past two decades. There are at least three good
reasons for this analytical exercise. First, since the O-R model is certain to be increasingly
used, even outside the academic world, it seems natural to provifieed e€xchange rate”
version, whose properties can then be compared with those of the Mundell-Fleming model.
The second reason is more speciSo far, the literature ofiscal consolidation in Europe has
not satisfactorily addressed the issue of international transmission fixetbexchange rates.
Giavazzi and Pagano (1990, 1996) focused essentially on the effects on private consumption,

L A draft of this paper was written while | was visiting Princeton University. | wish to thank Filippo Al-
tissimo, Riccardo De Bonis, Annalisa Ferrando, Roberto Rinaldi, Alan Sutherland and participants at the Royal
Economic Society Conference, University of Warwick, Coventry, 1-4 April 1998, for very useful comments. My
special thanks go to Tonino Covelli for editorial assistance. | am indebted to Ken Rogoff to whom | owe a great
deal for encouragement and intellectual stimulation. All errors and omissions are of course mine. The views
expressed are my own and do not necessarflgecethose of the Banca d’ltalia.

2 This literature is usually referred to as the intertemporal approach to the current account and to the inter-
national real business cycle. For surveys of these works, see Obstfeld and Rogoff (1995b) and Backus, Kehoe
and Kydland (1993).

3 See, for example, Betts and Devereux (1996) and Kollmann (1997). Chari, Kehoe and McGrattan (1997)
have developed an international real business cycle model with sticky prices and price discrimination across
markets to study the effects on nominal and real exchange rates of a shock to money growth.



referring to the closed economy version of the overlapping-generations model proposed by
Blanchard (1985),while the open economy model proposed by Alesina and Perotti (1997),
though correctly emphasizing the role of redistributive budgetary policies and of distortionary
taxation in Europe, is highly unsatisfactory on a humber of grounds, mainly because, as a
static model, it simply ignores the implications of intertemporal government and consumer
constraints. Third, by deriving economic agents’ behavior from utility maximization, the O-

R model offers a radically new perspective to evaluate the welfare effects of the choice of
alternative exchange rate and monetary policy regimes. The consequences are quite surprising
and suggest a profound reconsideratioffisfal consolidation in the EU countries. The paper
shows, in fact, that if one country (say France) enacts an unanticipated permanent reduction
in government consumption, a bilateral exchange rate peg would not be welfare-improving
with respect to a situation in which the foreign country (say Germany) pursues an independent
monetary policy, while France unilaterally pegs its exchange rate to the Deutsche Mark.

The paper is organized as follows. Section 2 gives a brief non-technical description of
the O-R model witHixed exchange rates (the formal model is described in detail in Appendix
I) and draws the main implications regarding both permanent and tempiseay shocks.
Section 3 provides some broad empirical evidence on the timingsoél actions in EU
countries in the last two decades and their macroeconomic impact and presents the results
of an empirical test focused on the responses of private consumption to changes in public

consumption. Section 4 concludes.

2. The Obstfeld-Rogoff model with fixed exchange rates

The model postulates two countries inhabited by infinitively lived consumer-producers
with perfect foresight who share the same preferences and technology and maximize their
utility over consumption, real money balances and leisure. Each producer has some
monopolistic power over his single differentiated good, which is sold in both countries at

the same price, expressed in a common currency.

4 The open economy version of this model is not particularly useful for studying the international transmis-
sion offiscal policy since it assumes fulfiexible prices, exogenous output and an exogenous real interest rate.
The same criticism applies to Bertola and Drazen (1993) and to Sutherland (1995).



Home country (H) and foreign country (F) areidentical except for size and the goodsthey
produce. Though the relative price of the consumption bundle is always equal to one because
of identical tastes and no barriersto trade, the relative price of H's goods with respect to F (the
terms of trade) can vary in response to exogenous shocks. The demand for any good depends
on its price relative to that of the consumption bundle and on total world demand (private and
public consumptiot). The supply function states that the marginal utility of the additional
revenue obtained from an extra unit of a given good must equal the marginal disutility of the

leisure foregoné.

The only asset traded in the perfectly integrated world capital market is a riskless bond
earning interest expressed in terms of the consumption bundle. Real money balances can be
held only by domestic residenidemand for them depends on private consumption and on the
nominal interest rate, which is the same in the two countries and is equal to the real interest

rate plus expected fiation.

It is assumed that government consumption is purely dissipative and does not affect
productivity or private utility and that it iSnanced by non-distortionary taxes and seignorage.
Since Ricardian equivalence holds in the model there is no role for public d&iven these
circumstances and perfectlgxible prices, an unanticipated perman@éstal contraction in H
would cause the system to display typical classical properties and instantaneously jump to the
new steady-state equilibrium, with no effects on the current account or real interest rate. In
particular, steady-state consumption in H would increase by less than the amounfis¢dahe
cut, because residents discount a higher level of permanent income and wotkdesfore
H'’s output would decline. The opposite would hold for F.

In the O-R model, however, prices are set one period in advance, so that they cannot
adjust immediately to an unanticipated shatkis in the short run (period 1) output is entirely

5 Itisassumed that thereis no national bias in government demand.
6 Though the level of output is endogenous, it is worth stressing that there is no capital or investment, so
that the model is best applied to short-medium term dynamics.

7 An obvious extension would be to develop an overlapping generations version of the model and analyze
how different government expenditufgnancing schemes affect the main international transmission channels.
Here, however, our main interest is to focus on the welfare implications of alternative monetary policy regimes
in a context ofixed exchange rates.
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demand-determineglprices adjust only in the long run (period®2hn this context a permanent
cutin public consumption in H tilts the time i@ of output available for private consumption,
leading to a current account imbalance. Another sigaint difference in comparison with fully
flexible-price models is that the real interest rate has to change in the short run to maintain
money market equilibrium, thus inducing private consumption to deviate from its new steady-

state level.

Suppose now that H represents any of the EU countries except Germany and F represents
Germany. Withflexible exchange rates this distinction is irrelevant, but it can be crucial
underfixed exchange rates, depending on the monetary rules. Since the focus here is on the
transmission ofiscal shocks in the short and medium run, it is assumed that the exchange rate

parities are pédtectly credible so that no problems from speculative attacks can arise.

We consider two monetary policy regimes. In one, H alone is responsible for pegging
the exchange rate while F pursues an independent monetary policy aimed at long-run price
stability. This regime represents, admittedly in rather crude fashion, the situation actually faced
by most of the EU countries that have enadiedal adjustment in the laffteen years while
Germany was pursuing price stabilityn the other regime, H and F cooperate to maintain the
pegged exchange rate while keeping the world money stock corfstant.

Thelong run effects of arunanticipated permanent cut in H’s government expenditute
on world real variables (consumptio@"”, output,Y'"”, and real money balanceg,¥ — P)®2

are computed equating aggregate world demand and supply of goods and supply and demand

8  Kollmann (1997) uses the small-country version of the O-R model to explore its dynamic implications
when prices are set two or four periods in advance and are changed according to a “Calvo-type” mechanism.

9 In the period under consideration, Germany severely cut its public consumption only once, in 1989 (see
Table 3 in Section 3).

10 The assumption of constant money stock, rather than a constant rate of growth, is made because the O-R
model is linearized around a steady-state with constant exogenous variables (see Appendix I). Moreover, this
facilitates comparison with thexible exchange rate results.

11 In Appendix | the model is solved for the general case in which both H and F change their level of public
consumption.

12 All variables are expressed in per capita terms.
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of real money balances (details in Appendix I). Solving for CW, YW and M"Y — P gives:

(1) v = —— >0

2 o= g
N » AW

(3) MY —p = %>o

where all the variables are expressed as percentage deviations from the initial steady-state
values,n is H's share of world populatioHi,¢ is the inverse of money demand elasticity, and
H'’s public consumption@, is negative. Long run world consumption and real money balances
increase after a permanecal contraction in H while world output decreases. Under the
first monetary schemdB(: 0), the world money stock has to accomodate the higher money
demand induced by the increase in consumpfimnthe same reason, under the second scheme

(]\AfW = 0) prices must fall (all the results are summarized in Table 1).

As regards individual country variables, while private consumption in H rises (residents
are wealthier, thanks to the cut in future tags-'s consumption declines because foreign
producers suffer a downward shift in the aggregate demand for their goods. Thanks to higher
permanent income, H-country residents will work less, so output willtfadl contrary is true
for F-country residents. Thus, in the new steady state, the relative supply of H's goods is lower,

producing an improvement in its terms of trade.

The main result is that long-run effects are entirely determined by the real economy and

are thus totally independent of the monetary scheme used to peg the exchange rate .

In the short run, because prices are sticky, the transmission mechanism is radically
different. Since relative prices do not change, the cut in H’'s public consumption has the

same impact on aggregate demand and output in both coufitfi€is.relative consumption

13 When H isvery small (n — 0) world variables are obviously unaffected by the shock.

4 H-country residents’ consumption will increase by less than the fall in public consumption because they
will enjoy more leisure. As we will see below, H residents are better off also because in the short run they
accumulate foreign assets and in the long run will earn interest on them.

15 This result depends crucially on the assumption that there is no national bias in government expenditure.
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increases, but by lessthan the change in public consumption,*® so that H runs a current account

surplus (see equation 43A in Appendix ).’

The impacts on world consumption, C%, and output, Y, are given by®:

@ ¢ = O -pF =" gy
5) YW= 6W+6W:§—<1—@)?

where 7 represents the short-run deviation of the the real interest rate from its steady-state
value. This represents the difference between the two monetary schemesfilsttbase, F
aims at stabilizing the long-run price levélso that in the short run the money stock is held
constant M\* = 0); thereforer must decrease to compensate for the fall in consumption. At
the same time the rise in consumption in H drives the demand for moneyithgpricesfixed,

money supply has to rise to prevent an appreciation of the currency.

This result contrasts with that obtained unélexible exchange rates. In that case, if
world money stock is held constant, the increase in world consumption implies a higher real
interest rate. Here, instead, world money stock has to rise, so the real interest rétdfalis.
world private consumption is pushed above its new steady-state level and residents in both H
and F enjoy greater consumptiat the same time the fall in output is less than in the long run
(Figure 1)#

16 The changein relative consumption is the samein the short and in the long run (equation 41A).

17 Thisresult contrasts with that obtained under flexible exchange rates where a permanent fiscal contraction
in H induces a current account deficit (Obstfeld and Rogoff, 1995a). There the contractionary effects on H'’s
relative output are larger since the exchange rate rises and residents need to borrow abroad to smooth their
consumption.

18 since thefiscal shock is permanet = G.

19 Because PPP holds in the model, F acts as a price stabilizer for the whole area.

20 This result does not depend on the assumption of long run price stability and would also hold if monetary
policy in F remained passive even in the long run.

2L Figures 1 and 2 have been drawn with the following parametriza@bm G=-00L7 = 0.04,n =
1/2,0 = 10,e = 1, whereF is the steady state value of the real interest rate.
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Let us now consider the second scheme, in which the countries cooperate to peg the
exchange rate and to keep world money stock constant.? In this case the real interest rate
is set on the world money market and, since world consumption increases, » must rise; the
changeis actually the same as with flexible exchange rates (see Appendix 11 and Obstfeld and
Rogoff, 1995a).

It isclear from (4) and (5) that in the short run both world consumption and output will
be lower than in the new steady state; correspondingly, residents in both H and F enjoy less
consumption and hold lower real money balances, but work less than with a non-cooperative
scheme. Since the negative impact on consumption outweighs that on leisure, welfare is greater

in both countries under thérst than under the second monetary regime (see Appendix Il).

A similar analysis can be drawn with respect tt@aporary cut in public consumption
in H. The main difference is that long-run real variables for the world do not chaogesver,
the shock does have lasting effects on the single country variables. In particular, in the long
run, there will be a redistribution of consumption and leisure from F to H, H's terms of trade
will stillimprove and its residents will accumulate foreign assets (see TablétBe technical

details are in Appendix I).

Again, the short run effects depend on which monetary rule is applied. Undérste
the real interest rate still declines, pushing consumption in H and F above its long run level
(Figure 2), and output falls in both countrjesider the second, which is again similar to the
flexible exchange rate case, no change in the real interest rate is required since long-run world
consumption is unaffected by the temporary shock, and consumption in both countries will
immediately jump to the new long-run equilibrium lev&At the same time, output in both H
and F declines more than in the previous case and by the same percentage as H's government
expenditure. The effects on consumption outweigh those on output, storshenonetary

scheme results in a higher level of welfare for both countries (Appendix II).

Thus, in the O-R model witlfixed exchange rates the international transmission of
fiscal schocks is qualitatively the same in the case of permanent or transitory policy changes.

However, from Figures 1 and 2 it is clear that the effects differ greatly in absolute size. In

22 Again, the results would not change qualitatively if the two countries cooperate to maintain long-run price
stability.

23 The temporary fall in world aggregate demand is fully offset by a decrease in output.
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particular, in the case of a permanent shock the choice of the monetary scheme matters alot,
since the upward or downward adjustment in the real interest rate is significant. If the fiscal
shock is temporary, however, the short-run depressive effects on output are large and greater

than the expansionary effect on private consumption.

3. Fiscal contractions and expansionsin the European Union

In the last two decades severe efforts have been made in most European countries to curb
the rise in the public debt, whose ratio to GDP had considerably increased during the seventies,
after thefirst oil shock. Moreover, in the last few years the issuésifal consolidation has
become particularly “hot”, as several EU countries have had to enacfisggrtibudget cuts to

reach the Maastricht target ratio of 3 per cent of GDP by 1997.

Table 3 reports the episodes of “sevefsstcal expansion or contraction in the period
1979-1997 in the EU countries that joined the Exchange Rate Mechanism of the EMS at its
launch in 197% and in those that pegged their currencies to the DM (Adir@ to the
ECU (Finland and SwedéM. The episodes have been selected on the basis of changes in the
share of public consumption in GDP (at constant 1990 prices), using a methodology similar to
that proposed by Alesina and Perotti (1995, 1996). total of 28 severdiscal actions were
identified, 8 expansions and 20 contractiph®f the expansions were enacted in connection

24 This last result is consistent with the predictions of the models proposed by Bertola and Drazen (1993)
and Sutherland (1995).

25 The United Kingdom, Spain, Portugal and Greece are therefore excluded. Luxembourg is also excluded
for lack of data.

26 Austriajoined the EU and the ERM only in January 1995; since 1974, however, its exchange rate has been
closely pegged to the DM.

27 Finland and Sweden formally adhered to the EU only in 1995. From 1977 to 1991 the Finnish markka
was actually pegged to atrade-weighted currency index and from 1991 to 1992 to the ECU. From the beginning
of the eighties the Swedish krona was also pegged to a weighted currency basket and from 1991 to the ECU.

28 A severe expansion or contraction is fieed when an absolute change in the ratio of public consumption to
GDP, adjusted by the share of public consumption in total primary cyclically adjusted expenditure, is: a) greater
than 1.5 percentage points in a yeb) greater than 0.5 percentage points, in each of three consecutive years.
Similar methodologies are also used also by McDermott and Wescott (1996) and by Caselli and Rinaldi (1998).
Changes in public consumption rather than in the cyclically adjusted primagitde® considered here to be
consistent with the O-R model. European Commission data have been used (European Commission, 1997, 1998).
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with the second oil shock at the beginning of the eighties; 7 of the contractionswere undertaken
in the period 1994-97.

To get a broad idea of the macroeconomic impact, averages of all the variables relevant
to the O-R model were computed for the period of fiseal actions and for the two years
before and after each. The data in Tables 4a and 4b are averages of all the episodes reported in

Table 3% they must be interpreted with some caution, as their variance is fairly high.

During fiscal contractions (Table 4a), private consumption growth was higher than in
the EU as a whof@ and the current account with the rest of the world and the EU, which
started from near balance, turned into a digant surplusthese features persisted in the
following two years and are in line with the model. Also, GDP growth was higher than in the
EU (both during and aftefiscal contractions), in contrast with the model’'s predictions of a
zero differential in the short run and a negative differential in the long'ruks regards the
terms of trade, the real exchange rate was used as a;gligygeems more appropriate here
since the terms of trade for EU countries were heavily affectefusyuations in the prices of
raw materials and the dollar. Two different measures were considered based, respectively, on
unit labor costs and producer prices of manufactures. Although the latter is more consistent
with the model setup, it could befinenced by cyclical variations in pgiibomargins and by
pricing-to-market policies. Witlixed exchange rates, the real exchange rate should remain
constant in the short run and appreciate in the long run. The data show that, on avecabe,
contractions induced a decline in the real exchange rate, in both the short and long run, which

was more pronounced for unit labour costs.

As pointed out in Section 2, the behavior of the real interest rate depends on monetary
rules. In this respect it is reasonable to assume that Germany always followed an independent
monetary policy while all the other EU countries pegged their exchange rates to the DM. A

29 In computing the averages we excluded the last fiscal contractionsin Italy and in Sweden as well as the
Finnish contraction in 1993-95, since they took place, at least partially, wittxible exchange rates. The Finnish
contraction of 1997 has been included since the Finnish markka joined the ERM in October 1996. The averages
thus refer to 17 rather than 20 episodes.

30 Since the EU includes the country taking fiscal measure, thiggures underestimate the true differential.
A better measure in this context would be the differential with respect to a weighted average of all the EU
countries not taking anfyscal action.

31 These results are also in contrast with the standard Mundell-Fleming predictions, which imply that with
fixed exchange rates in the short run the improvement in the current account comes from a relative decline in
domestic output and consumption.
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decrease (increase) in the real EU interest rate is therefore to be expected as a consequence
of fiscal contractions (expansions) in all countries except Germany; the opposite would stem
from fiscal action by Germany. In the model the real interest rate is unique; since this was
not the case in Europe in the period under consideration, the German interest rate is probably
the best proxy for the whole area. Indeed, Table 4a shows that during fiscal contractions the
German short-term rate decreased fitst and then remained fairly constant, while the long

term rates remained fairly constant during and declined after the action.

Fiscal expansions were associated with more or less opposite results (Table 4b).
Consumption growth proved much lower than the EU average, both during and after the
expansion the current account, though continuously improving, remained ficidethe
differential in GDP growth was sigficantly negative during the action, but turned positive
afterwards the German short-term rate rose considerably during and declined slightly after,
while the long-term rate increased steadily. The only striking difference with respect to
contractions is the behavior of the real exchange rate: here, as predicted by the model, both
measures indicate a substantial real depreciation. Thus this picture of the path followed by
the main macroeconomic variables seems to be broadly in line with the predictions of the O-
R model. The only sigfiicant exceptions are GDP growth, which was positively rather than
negatively correlated with private consumption, and the real exchange rates, for which the

empirical evidence is more puzzling and no clear correlationfagtfal actions is discernibfé.

One of the most interesting results concerns private consumption afidntorhe
findings of Giavazzi and Pagano that in some EU countries consumers reafisedltpolicy
changes much more in line with “classical”’ than “Keynesian” predictn&s is shown in
Section 2 consumption plays a crucial role in the international transmisstistaf impulses
to cast more light on this issue, the following equation was estimated on a panel of annual data

32 Froot and Rogoff (1991) provide evidence of a positive correlation between the real exchange rate and
domestic government consumption for the EU countries in 1979-1989. However, testing a small country neo-
classical model with traded and nontraded goods, they used real exchange rates based on consumer rather than
producer prices.

33 The countries are Ireland and Denmark (Giavazzi and Pagano, 1990) and Sweden (Giavazzi and Pagano,
1996). In Giavazzi and Pagano (1996) cross-country evidence for all the OECD countries is also provided show-
ing that private consumption did respondiscal policy changes according to the classical predictions when the
changes were strong and permanent.
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for the 10 EU countries considered in Table 3 and for the period 197919973
(6) Cy — CF = al + b0Gy + b1GT + 0 = dif fre + 1,

whereC, and C;‘ are the domestic and foreign rates of change in private consumption, and
G, andG;‘ are the corresponding changes in public consumption (as a percentage of GDP, at
constant prices):f fr; is the differential between the domestic and foreign short-term real
interest rates, which were different from zero for most EU countries in the period considered
and therefore cannot be ignored in the empirical analysis as possible determinants of the
differentials in consumption growth, and is an uncorrelated error term. (6) is derived from
equation 41A in Appendix;laccording to the predictions of the O-R model the differential

in the rate of growth of private consumption between H and F is negatively affected by an
increase in domestic government expenditure (classical effect), but is positively affected by
a fiscal expansion abroad (Keynesian effect), thatis< 60 < 0 andbl = —b0. The real
interest rate differential has been included to control for the fact that, during the period, short
term real interest rates differred substantially across EU counthesxpected sign @l is

obviously negative.

One advantage of estimating (6) is that it holds in both the short and long run, so that
data frequency is not relevant and annual data can be used. Another advantage is that the
signs, though not the absolute dimension)®&andb1 are independent of whether thiscal
shock is permanent or temporary (compare equations 41A and 54A in Appendix ). Since only
tradable goods are considered in the O-R model and it is assumed that there is no national
bias in government expenditure, the effects of domestic and fofiical actions are equal in
absolute size, but as public demand is likely to fall on non-traded goods as well, we should
expectbl| < [b0[.*® To check for the robustness of our results, we considered both the EU and

Germany as the “foreign country”.

34 For Italy, Sweden and Finland the sample period is 1979-1992 because, after that year these three countries
adopted dlexible exchange rate regime until October 1996 (Finland) and November 1996 (ltaly).

35 Obstfeld and Rogoff (1995a, 1996) also develop a small-country model with traded and nontraded goods.
Following a permanerfiscal expansion in H, the response of consumption is qualitatively the same as set forth
here, but there are differences in the behavior of the current account, which is not affected by the policy change,
and of the real exchange rate, which appreciates in the long run.
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Let usfirst consider the case in which the foreign country is EU * (Table 5a). We could
not reject the hypothesis that the two coefficients for domestic and foreign public consumption
have the same absolute value. Moreover, the signs are negative and positive, less than one, as
predicted by the model, and they are highly significant. This confirmsthat private consumption
reacted to domestic fiscal actionsin aclassical way alsoin asamplelimited to the EU countries
and for a period shorter than that analyzed by Giavazzi and Pagano (1996). Quite surprisingly,
spill-over effects were also relevaimdeed, the a-priori presumption of national biais in public
consumption expenditure is not supported by the data. Théceet of the short-term real
interest rate differential is negative, as expected, but is hardlyfgignt. These results are
fairly robust since they do not depend on the estimating procedure. In particuldixete
effects model with autocorrelated disturbances indicates that an increase of 1 percentage points
in the rate of growth of domestic public consumption (relative to GDP) induces a fall of 0.4
percentage points in the rate of growth of domestic private consumption relative to the EU

average.

The same regression was also run considering Germany as the foreign cdabtey
5b shows the results. There are two main differences compared with those presented above.
First, the hypothesis that the absolute value of foreign public consumption is equal to that of
domestic public consumption could not be acceptedeed, it turns out that, while the size
of the former is about the same as estimated before, as it should be, the size of the latter
is signficantly smaller. Second, the short term real interest rate differential turns out to be
negative and sigficant in this casethis is not surprising since, until very recently, German

short term interest rates were lower than those prevailing in the other EU countries.

4. Conclusions

In the paper we present théxed-exchange rate” version of the O-R model and show
how it can lead to a theoretical interpretationfifcal adjustments undertaken in the EU
countries in the last twenty years that differs in several respects from the standard Mundell-

Fleming approach.

36 Here EU is given by aweighted average of the 10 countries listed in Table 3.
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Firgt, it is shown that, following an unanticipated cut in public consumption, the real
exchange rate of the country involved tends to appreciate rather than depreciate in the short
run. In contrast to the common wisdom, it follows that the fall in output is less pronounced
under fixed than flexible exchange rates. A fixed exchange rate regime would thus not appear
to be such abad thing if anumber of countriesall have to make significant budget cuts at once;
in fact, the short-run depressive effect would be less than witdxible exchange rates. This

result is diametrically opposed to that predicted by the Mundell-Fleming model.

Even more interestingly, monetary policy should become more expansionary, not
restrictive in the country undertakingfiscal consolidation. How can this be brought about?
If the responsibility for pegging the exchange rate is shared equally by the two countries,
the world money stock is simply redistributed from the foreign to the home country, so that
short-run money market equilibrium implies a higher real interest rate and a lower level of
consumption in both countries than those prevailing in the new steady state. On the contrary,
if the home country has the entire responsibility for pegging its exchange rate while the
foreign country pursues an independent monetary policy, the world money stock rises in the
short run, thus lowering the real interest rate and residents of both countries will enjoy more

consumption.

There are two rather appealing features in the model. First, all the results are general, in
the sense that they do not depend either on the relative size of the two countries involved, or
on the particular values of any parametatly the absolute size of the effects obviously does.
Second, the main predictions of the model are the same wheth&stheshock is permanent
or temporary. However, the comparative welfare gains from a monetary scheme of unilateral

pegging are much larger if tifescal consolidation in the home country is permanent.

A rigorous empirical test of the O-R model is beyond the scope of this paper and is
left to future research. Nevertheless, we show that the behavior of the main macroeconomic
variables following the majdiiscal shocks in the EU countries is broadly in line with the main
implications of the model. In particular, the results of panel regressions for 10 EU countries in
the period 1979-97 show that private consumption reacted to changes in public consumption
at home and abroad according to the predictions of the theoretical model. fitigiag are
indeed consistent with previous results pointing to the relevance of classical efféictsabf

shock on private consumption behavior.



Figure 1

EFFECTS ON CONSUMPTION AND OUTPUT OF A PERMANENT CUT IN PUBLIC CONSUMPTION IN H
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Figure 2

EFFECTS ON CONSUMPTION AND OUTPUT OF A TEMPORARY CUT IN PUBLIC CONSUMPTION IN H
Unilateral pegging of the exchange rate
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Long and Short Run Effects of a Permanent Cut
in Public Consumption in H

World Country H Country F

Unilateral Bilateral | Unilateral Bilateral | Unilateral Bilateral
Long Run pegging  pegging | pegging pegging | pegging  pegging
Private Consumption + + —
Output — — +
Real Money Balances + + —
Money + oo + + — _
Prices b — oo - b -
Terms of Trade n.a. + -
Short Run World Country H Country F
Private Consumption + + + + — —
Output —_ — —_ — — —
Real Money Balances + oo + + . -
Real Interest Rate — + — + — +
Current Account n.a. n.a. Surplus Surplus | Deficit Deficit

Legenda: + increase with respect to the initial steady-state equilibrium;

— decrease;

s no change; n.a. not applicable.

Table 1



Long and Short Run Effects of a Temporary Cut
in Public Consumption in H

Long Run

World

Unilateral Bilateral
pegging  pegging

Country H

Unilateral Bilateral
pegging  pegging

Country F

Unilateral Bilateral
pegging  pegging

Private Consumption oo + -
Output oo — +

Real Money Balances oo + —
Money oo oo + + _ _
Terms of Trade n.a. + -
Short Run World Country H Country F
Private Consumption + oo + + — —
Output —_ — —_ — — —
Real Money Balances + oo + + — —
Real Interest Rate — oo —_ oo — oo
Current Account n.a. Surplus Surplus | Deficit  Deficit

Legenda: + increase with respect to the initial steady-state equilibrium;

— decrease;

s no change; n.a. not applicable.

Table 2



Episodes of severe expansion and contraction in
public consumption by the general government in EU countries

(period 1979-97)

Expansions Contractions
Belgium 1987-90
Denmark 1979-81 1983-86; 1989-91; 1994-95
Germany 1981-83; 1991-93 1989
France 1988-91;1994
Ireland 1980 1984; 1987-90;1993-97
Italy 1981-83 (1994-95)
Netherlands 1982 1984; 1988-90; 1994-97
Austria 1987-90; 1995-97
Finland 1990-92 (1993-95); 1997
Sweden 1990-93 1986-88; (1994-97)

Source: Based on Commission's data.
The episodes in brackets took place under a regime of flexible exchange
rates. For the definition of severe expansion (contraction) see note 27 in

the text.

Table 3



European Union : Macroeconomic effects

of fiscal contractions
(average rate of change)

Macroeconomic Previous During Subsequent
variable two years two years
GDP - EU (1) -0.1 0.8 0.2
(per capita)

Consumption - EU (1) -0.5 0.4 0.1
(per capita)

Current Account (2) -0.1 1.1 1.3
Current Account (2) 0.3 1.2 1.1
vis-a-vis EU

Real exchange rate 102.6 99.3 98.9
vis-a-vis EU

(ULC) (3)

Real exchange rate 103.3 102.0 101.2
vis-a-vis EU

(producer prices) (3)

Real interest rate 5.0 4.4 4.7
(short term)

Real interest rate 5.7 5.7 5.2
(long term)

German short term 3.7 3.2 3.3
real interest rate

German long term 4.4 4.6 4.1

real interest rate

Sources: Based on Commission's data and forecasts (May 1998).
(1) Weighted average of the 10 EU countries listed in Table 3.
(2) As a percentage of GDP.

(3) Levels. Index 1991=100. An increase indicates a real appreciation (an
improvement in the terms of trade).

Table 4a



European Union : Macroeconomic effects

of fiscal expansions
(average rate of change)

Macroeconomic Previous During Subsequent
variable two years two years
GDP - EU (1) -0.3 -1.3 0.7
(per capita)

Consumption - EU (1) -0.4 -1.8 -0.6
(per capita)

Current Account (2) -2.3 -2.6 -1.1
Current Account (2) -0.5 -0.8 -0.4
vis-a-vis EU

Real exchange rate 99.8 99.5 94.8
vis-a-vis EU

(ULC) (3)

Real exchange rate 102.6 100.2 99.2
vis-a-vis EU

(producer prices) (3)

Real interest rate 25 4.0 3.7
(short term)

Real interest rate 3.0 4.3 5.3
(long term)

German short term 3.4 4.1 3.2
real interest rate

German long term 3.6 3.7 4.4

real interest rate

Sources: Based on Commission's data and forecasts (May 1998).

(1) For the definition of EU see note (1) to Table 4a.

(2) As a percentage of GDP.

(3) Levels. Index 1991=100. An increase indicates a real appreciation (an
improvement in the terms of trade).

Table 4b



Panel Regression Results of Equation:

C- C* = a0+ b0G+ b1G* +c0 diffr

F country is : European Union

OoLS FE FE

G -0.46 -0.50 -0.42

(7.76) (7.79) (6.13)

G* 0.46 0.50 0.42

(7.76) (7.79) (6.18)
diffr -0.11 -0.10 -0.17

(1.61) (1.39) (1.95)
constant -0.05

(0.36)

r 0.23
nobs 175 175 165
Adj R? 0.26 0.29 0.20
LogL -343.2 -334.9 -311.9
F test 32.08 7.56 4.65
F test for the restriction 2.06 2.61 1.85

bO+bl1=0

Table 5a



Panel Regression Results of Equation:

C- C* = a0+ b0G+ b1G* +c0 diffr

F country is : Germany

Table 5b

oLS FE FE
G -0.51 -0.55 -0.53
(7.86) (7.88) (6.98)
G 0.26 0.27 0.24
(3.73) (3.90) (3.38)
diffr -0.16 -0.15 -0.19
(2.37) (2.14) (2.42)
constant 0.14
(0.74)

r 0.10
nobs 156 156 147
Adj R? 0.31 0.33 0.28
LogL -328.0 -321.8 -304.6
F test 24.47 7.95 6.13
F test for the restriction 8.25 9.87 9.20

bO+bl=0
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The Obstfeld-Rogoff model with fixed exchange rates

The setup of the model is the same as in Obstfeld and Rogoff (1995a). The world is
inhabited by a continuum of consumer-producers, indexed by € [0, 1], each producing a
single differentiated good. The home country (H) consists of individuals in the in{@rva)

while the foreign country (F) consists of the remain{ng1].

Individuals’ preferencésare déined over a consumption indeX, domestic real money
balances\// P and effort/ spent in production, with disutility. Output and effort are linked
by the following simple relationship, = Al'/2, and the utility function for the representative

resident; of H is:

@ U=y s

X MIN'"S K
j A s v -\ 2 .
log C3 + 17— (Ps) ys(J) ] Vj € [0,n]

where0 < 3 < 1 ande, x > 0 andx = 2¢/A% > 0. The consumption index;”, is given by:

. . 6/(6-1)
(2A) I = l / &(z)(e_l)/odz] Vj € [0,n]
0

wheref > 1 is the intratemporal elasticity of substitution. Since there are no impediments or
costs to trade, the law of one price holds for every good:

(3A) p(z) = Ep*(2) Vz € [0,1]

where E' is the nominal exchange rate (units of domestic currency for one unit of foreign
currency) and(z) andp* (z) are the domestic and foreign currency prices of geod’he

price index associated withi is:

n 1 1/(1-6)
(4A) P= {/0 p(z)l_gdz—i—/ [Ep*(2)]'° dz}

37 Sinceall individuals in the world share the same preferences, the maximization problem is presented here
with reference to the representative resident of H.



30

Since home and foreign residents have the same preferences, (3A) and (4A) imply:

(5A) P=EP

so PPP holds also with respect to the composite consumption index. For the representative
resident of H the budget constraint is:

(6A) PtF;fj + Mt] = P(1+ thl)th—l + Mtj—l +pe(5)ye(d) — Ptctj — Py

where F/ and M/ are, respectively, the stock of international real riskless bonds and of
domestic money held at the end of period t; r;is the rea interest rate, expressed in terms
of the consumption index, earned between ¢ and ¢ + 1; 7, are per capitalump-sum real taxes.

Given the consumption indeéX’, the H-country individual's demand for goads given

by:

(7A) d(z) = lﬁlj)] B o Vjelo,n], Vzel0,1].

It is assumed that per capita government consumpéiouloes not affect private utility.
Since Ricardian equivalence holds in the model, the government budget constraint can be
written as:

My — My

(8A) Gy =T+ 2

in other words, all government expenditurefiisanced by taxes and seignorage. Get=
[folg(z)(‘)—l)/"dz] ey be a composite of goods & and assume that governments are
price takersthen integrating demand for goadacross all H and F individuals and H and
F governments gives the following world demand curve:

—0
(om) i) = |3 ey wepa

where:C}Y = nC; + (1 — n)C; andG}” = nG; + (1 — n)G; are, respectively, the world per
capita private and public consumption.
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The representative individual in H maximizes (1A) subject to (6A), taking C" and G

as given. The first-order conditions with respect &, M7 andy,(j) are:

(10A) Cly = B +r)0]
M} 1\
11A —L = ]
(11A) = et ()]
01\ (CW +GM)Y°
12A )e+D/6 - — Lt

wherel + i, = Pgl (1+ ;) andq is the nominal interest rate. Equilibrium for the world
economy requires that: a) domestic nominal money supply must be equal to demand in each
country, b) net foreign assets must be Z&ra) world total consumption (private and public)
must be equal to world output (since there are no investments), i.e.:

(13A) e + Gl =2y ) + (- i () = vV

In order to analyze the effects of exogenous changés amd G* a linearized version
has to be computed around a wellided initial equilibrium. First, déne a steady-state
equilibrium as one in which all exogenous variables are constant. Since consumption is also

constant, from (10A) the world real interest rate is given by:

(14A) T=(1-5)/8

where overbars indicate steady-state values. Steady-state consumption must equal steady-state
income in both countrié%

(15A) C = FH@—E
7 n_vwm, POT o
(16A) c = —(1_n)r = -G .

A closed form solution exists for the fully symmetric steady state witgre= F, =
0 and G, = @3 = 0. Since prices are pre-set one period in advance, the model is

B nF+(1-n)Fr=0 Vvt

39 The superscript j has been omitted to simplify notation.
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characterized by different short- and long-run equilibrium conditions, which have to be solved
simultaneously (let short-run be period 1 and long-run be period 2). The conditions that hold in
period 2 can be found by linearizing, around the initial symmetric steady state,fthiioes

of CW andG", (4A) and (5A), together with equations (9A), (11A), (12A) and (13A) and
their foreign counterparts. Witixed exchange rates; is exogenous and constantftwhile

world per capita money stock/"" = nM + (1 — n)M*, becomes endogenous. Thus we end

up with the following system of 12 equations:

(17A) CV = nC+(1—n)C*

(18A) GV = nG+(1-n)G*

(19A) P = np(h)+ (1 —n)p(f)

(20A) P = p

(21A) g o= —001-n)@Eh) -p ) +C" + G
(227) 7= n(h) —p(f) +CV + GV

(23A) (1+6)7 = —6C+CYV+GV

(24A) (1+0)7 = —0C*+C" +GV

(25A) C = TF+g+(1-n)@h) —p(f) -G
(26R) C* = (—==JFF +§ = n(p(h) = 5" () = &
(27A) M—-P = CJe

(28A) M*—P* = C*Je

whereX = dX /X, denote the percentage change in period 2 from the initial valyefor

any variable, except fa = dG/C, , G* = dG*/C, andF = dF/C; . In period 1, H and

F prices do not change, H and F output are demand-determined and the two current account
identities are:

(29A) F = p1(M)y1 _ 0, -G
P

(30A) ﬁ::&%&_@—m.
1

By linearizing around the initial equilibrium (10A), (11A) and (12A), together with their
foreign counterparts, and with (29A) and (30A) and thénigons of " andG%, we get
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the following system of 10 equations that fully characterize the short-run equilibrium of the

system:
(31A) CV = nC+(1-n)C"
(32A) GV = nG+(1-n)G"
(33A) C = C-(1-p8)F
(34A) Cr = Cr—(1-B)F
(35A) y = CV+G"
(36A) o= CV+Gv
(37A) F = 3-C-@G
(38A) SN s s Sl
1—n
—~ cC B(. P
A M = == _
(39A) Pl <r+ 1—ﬁ>
(40A) o= o0 (ry L
€ € 1-73

whereX = dX /X, denotes the percentage change in period 1 from the initial valyefor
any variable, excepﬁ? = dG/ﬁg/, G = dG*/UgV. F = F since in period 2 the current

account must be balanced.

Effects of a permanent worldwide fiscal shock

First, we will consider the effects of a permanent world-wideal shock such that:
G=G>0G =G >0andG — G* > 0. To solve the modelind first £ from (31A)
- (38A) and then use it in (17A) - (28A) to compute the long-run solutions for all variables
long-run solutions can then be plugged back in (31A) - (40A)rtd short-run solutions. The



simplest approach isto solve for relative variables:

(41A) oo = WO (GG <o
(42A) Y (S EL
(a3n) i - () = (@) <o
(44A) Fo- “UmnEN (G g <o

In the long run a permanent relative fiscal expansion in H reduces that country’s relative
private consumption but increases relative outpiis terms of trade worsen and H runs a
current account deit. To solve for the levels of individual variables;st compute the effects

on long-run world variableéwand?W.Taking a weighted average of (21A) and (22A) and

of (23A) and (24A) and solving fot'"" and CWgivesY" = éTW andCV = —@TW‘”. A
permanent increase in world public consumption raises the long-run level of world output, but
lowers private consumption by the same amount. The solutions for individual variables are

then given by:

(45A) C = —%—(1—@%\51”) (é—é*)<0

(46A) ¢ = L U0 (G )

(47A) 7= %th)@“;ﬂ (G-G)>0
. G" 04T (5

(48A) T a (G—G).

(45A) is always negative and (47A) always posifiveit the sign of (46A) and (48A)
depends on the relative size of thgcal shock in Efor G*sufficiently small(i.e : G* — 0)
(46A) and (48A) are respectively positive and negative. From (27A) and (28A) it is also
possible to solve for the changes in real money balances, which depend only on the changes in
private consumption in H and F. Note that the long-run solutions for all real variables do not

depend on the way in which/"is endogenized. However, fmd the change in the absolute

40 Infact, U =20 +7(1 +6) > 0.

41|t is straightforward to show that M" — P = — S .
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price level P = P*, we need to make specific assumptions about the way in which A"V is set.
If F pursues an independent monetary policy aiming at long-run price stability(ﬁ =P = 0)

and H adjusts its money supply to keep the exchange rate constant we get:

cvogv
49A MYV = 2 ==
(49A) I e <0
(50A) o= Z<o
(51A) wo- <

£

Thus, a permanent world widéscal expansion, by decreasing long-run private
consumption, implies lower world money stock. The money stock of H decreases, while the

effect on F's money supply is ambiguous depending on the sigks of

To find the short run solutions it i§rst necessary to solve for the change in the real
interest raté". Since prices aréixed, F's monetary policy is passive, thatis = 0, while H
sets its money stock to keep the exchange rate constant. In this case, the real interest rate is

determined entirely in F's money market:

(52A) F=0"

7> 0 if G*is small compared witlZ so that a relativéiscal expansion in H leads to
an increase in the real interest rate. Givernt is straightforward to solve for the short-run
changes of H's and F's consumpticﬁ,and C*, of C% and, from (35A) and (36A) of their
output,y andy*. In the short run F’'s real money balances are obviously constant, while the
endogenous change in those of H is:

(14T =~
(53A) M = o @ue)<0

Effects of a temporary worldwide fiscal shock

In the case of a temporafiscal shock there are no effects on the long-run level of world
real variables (i.e GV = YW = CV = 0) andG = G* = G = 0; then solving forlC — C*,
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J— 7, D(h) — p* (f) and F gives

(54A) C—C = W(@—é*)«)
(55A) G- = 9—;(@—6*)>0
(56) ) - () = = (G-6) <0
(57A) F = W(@—@*)«).

The effectson relative long-run real variables are qualitatively the same as those induced
by a permanertiscal action. G — G* > 0, H's relative consumption will decline and H will
still run a ddicit. The effects on individual variables are:

(58A) o - U= 9\);1 —nJr (é . é*) <0
(59A) cr = % (é . 6*) >0

(60A) 7 = W(@—é) >0

(61A) - _7;97 (G-¢) <0

Since a temporary shock has purely redistributive consequences, the effects in H and
F have opposite signgeal money balances will change in line with private consumption
(equations 50A and 51A still hold). As before, in the short run the change in the real interest
rate is entirely determined in F’'s money market (equation 52A still holds) and from (59A) will

always be positive for a relatiéscal expansion by H.
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Welfare implications of alternative monetary policies

Following any shock at time 1, the change in utility for the representative H-country

resident, can be computed by totally differentiating (1A) around the initial equilidfium

(1B) ﬂh:P+{ﬁ—w;D4
+ -3 C+x <M P) 7Y
’ M l-e M 1-e . .
wherey = x (ﬁ—g) = X ﬁg . An analogous expression can be obtained for

the representative resident of F. Following amanticipated permanent cut in H's public
consumption(G < 0, G* = 0 and G" = nG), (1B) can now be evaluated under regime

one, in which H unilaterally pegs the exchange rate and F pursues an independent monetary

policy, and under regime two in which H and F cooperate to peg the exchange rate. Since

the long-run changes are independent of the monetary regimes, we need only to evaluate the
short-term changes. Thus under regimne we get:

O (1= B)ome ~ =N (0-1) ~

(2B) AUpne = == = — +(1—n)(0—0)— —nG
[ C—C+
+ X ( ) +Q
3

where() represents long-run changes, and under reginae

O (1= B) e ~ =N (0-1) ~
(3B) AUy = —5= = — +(1—n)<C’—C’)— —nG

+x(1—n) (5_5*> +0Q

€

42 Notethat at theinitial equilibrium g, = (%2)"*.
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The corresponding expressions for the representative F resident are:

* éw (1 — ﬁ)?one ~ T (9 — 1) ~ *
(4B) R —n(C’—C)—TnCH—Q
x éw (1 — 6)?&00 ~ —_ (9 — 1) ~
(5B) AUy = =5~ = —— —n(c—c)— —nG

_X,n(c*—gc)+9*.

Subtracting (3B) from (2B) and (5B) from (4B) gives:

—dUr = _(]- _ﬁ)(rone _rtwo) —|—X/n (C— C )

(6B)  dU,n — dUso = dU”

one two — 0

which is always positive since 7, < 0 (equation 52A) , 7, > 0 and C — C* > 0 for a
permanent fiscal contraction by H. Thus the improvement in welfare is the same for H and
F-country residents, if thérst rather than the second monetary scheme is adopted.

It is straightforward to show that (6B) also holds faemporary fiscal contraction by H.
Sincer,,. < 0 (equation 52A)7;,,, = 0% and@ > 0, it follows that (6B) is still positive.

43 To seethis, take aweighted average of (39A) and (40A) and solve for 7, given MY =0andno changes
in long-run values. Note that the real interest rate does not change for a temfiscatyshock withflexible
exchange rates either (Obstfeld and Rogoff 1995a).
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