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Abstracet

[ study the effect of government spending on the real exchange rate in a
model exnibiting complementarity between consumption at different points in
time. I show that the standard result of fiscal expansions causing real
appreciations may hold, althcugh not always, in this intertemporal
framework. [ also examine the time series from a ¢ross ssction of Furopean
countries for the periocd 1970-1982 and find that the standard result is
supported by the data. More importantiy, I show that increases in government

expenditures appear to nave been the single most important cause behind the

decline of the manufacturing sector in those countries,



I. Introduction

A stylized result in open economy macroeconomics i3 that increases in
government expenditures add to private consumption, thus detericrating the
current account, and appreciate the real exchange rate; the real appreciation
crowds out foreign demand, if all goods are internationally traded, and shifts
resources to the home goods sector, if part of the output is not traded.
(Marston, 1985, Sachs and Wyplosz, 1983, Branson and Buiter, 1983). In this
paper, [ re-examine this result by using an intertemporal monetary model that
has the desirable property of generating complementarity between consumption
at different points in time. The model allows for traded and nontraded goods
$0 that domestic real interest rates can diverge from world rates--as
emphasized in Bruno {1976} and Dornousch (1983a}; interest ratss movements, in
turn, affect both the desired holdings of reai cash balances and the real
exchange rate; economic agents intertemporal choices are described by the
recursive utility function presented in Epstein and Hynes (1583) (EH
henceforth) which ensures a unique small country steady state; finally, money
is introduced é la Sidrauski so that the model expands on the work by Obstfeld
(1981).]

[ show that when the government increases expenditure on traded goods the
standard results are reversed: the real exchange rate immediately depreciates
and there 1s a more than 00 percent crowding out so that the current account
moves into surpius. [ the increases fall instead on nontraded goods, the
model can account for both the standard result of an immediaze raal
appreciation and for the "perverse" result of a real deoreciation. There are
two points that it is worth emphasizing: first, the model shows that a
Mundell-Fleming type analysis of government spending in the open eccnomy may

still be valid, although not always, in an intertemporal optimizing framewcrk:



and second, that the result of an expansionary fiscal policy depreciating the
real exchange rate, and thus moving the current account inte surplus, does not
depend crucially on the specification of the utility function adepted and, in
particular, of a time varying rate of time pr‘eference.2

The possibility that an increase in government expenditure may induce a
real depreciation has an interesting implication for economies with real wage
rigidity, a cenditicn which is observed in most European countries (Branson
and Rotenperg, 1980, Sachs 1979, 1983}, because, in such a case, the fiscal
expansion could reduce private sector employment by causing procuct wages To
faill relative to real wages (measured in terms of the consumer price index) in
the nontraded goeds which is traditionally labor intensive (Helpman, ?976).3
4s a by-product, I alsc consider an expansionary policy that takes the form of
lump-sum subsidies rinanced by an inflation tax in order toc show that the
steady state real exchange rate 1s not neutral wWwlth respsct to changes in the
growth rate of the money supply.

Because the model does not produce unambiguous rasults, [ try to resolve

empirically the indeferminacy of the real exchange rat

[3¥]

PESHONSE Lo government
expenditure increases by examining the time series from a cross sectlon of
European countries for the sample periocd 1970-1382. FEuropean countries
constitute an interesting case study during that period because tney
steadfastly pursued expansionary fiscal policies that led to marked increases
in government expenditure to GNP ratios without affecting, perhaps with the
only exception of Italy, thelr steady state levels of inflation., I show that
the time series support the standard result of a real sxcnange appreciationg
in addition, and mores importantiy, tne data suggest that the sucstantial

increase in resources abscrbed by Eurcpean governments in those years was the



single most important facfor behind the sharp deciine of the marnufacturing

sector in those countries.

II. The Model

-~

In the sconomy, agents rank alternative paths of consumption of traded

t I

alarnces 'm

(o}

and nontraded goods, 'Cp' and 'Cy' respectively and of real cash

according to the funetion 'U'; following ZH, U is specified as:
e r
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and where nominal cash balances are deflated by the aggregate price level 'P’
which, feor convenience, 1s assumed to be a geometric average cf the price of

traded 'EP%‘ and nontraded goods, 'PH’ ar
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Given the small country assumption, PX¥ is kept constant and is set equal to
I
one, so the domestic price of traded goods is simply the nominal sxchange rate
ET.
EH showed that the specification of the utility function in (1) provides
a precise expression for the rate of time preference at any peint in Zime T

along a loealiy constant path, that is, CU(T) = L (T) =m(T) = O: EH {(p. 616)

il L
showed that this rate i35 an increasing function of the entire future paths of

the arguments of the utiiicy function evaliuated at their optimal values™:

= T )
o = [[expl- [[utc,, cp) + vlmdldsiac]” . (2)



Such a definition of the rate of time preference implies complementarity

between consumption at different moments, which, Hicks {19%5)

oy

rgued, 1s an
intrinsic property of individuals intertemporal choices.” In a word,
expressicn {2) says that an individual deciding the allocation of consumption
between T and T - 1, will take into account the expected consumption levels
for all the periods beyond T; thus, for any given interest rate, the higher
his expected lifetime level of consumption, the greater nis consumption at

T In addition to capturing an essential feature of intertemporal decisions,

a variable rate of time preference, which increases in the isvel of future

welfare, ensures stability of the model and the existence of z unique small-

-~

country steady state.”

Finally, £H showed that the utility specification {1}
encompasses the utility function introduced by Uzawa (1968):7 in particular,
the two specifications impose the same steady state soluticn to the model,
that is, the rate of time preference is equal to the utility function
evaluated at the steady state value of the arguments.8

For convenience, I assume that labor supply is fixed so that leisure does
not appear in the utility function. I also assume that government expenditure
does not yield direct utility because, in addition to the standard arguments
usually adduced, 1 want to examine the same kind of fiscal experiment that is
typlcally considered in the income-expenditure models of the Mundell-Fleming
type in which public consumption is worthless to private consumers {Bailey,
1971). Money appears in the utility function pecause I want o zenerate a
money demand sensitive to movemsnts in the world reai interest ratve, the
crucial element that determines the real appreciation in following an

expansionary fiscal policy in the stardard macro modsl. The stock budgec

constraint facing the eccrnomy is given by

2 =m+ (E/P)F (3}



where 'a' is real wealth and F the stock of net foreign assets. Given the
definition of the price level, real wealth can pe rewritten as a function of
the real exchange rate 'e' defined as the relative price between traded and

ncntraded goods
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The flow budget constraint can be expressed as

A = Po/PAYn - Co) ¢ Py/B(Y = Cob v (0¥ 4 £/E - B/P) 5= - B/Pmoe T/R (5)

)4
H
Wnere {ooand Y, the domestic production of traded and nentraded goods,

m

respectively, and are government transfers net of taxes. Using the

jafinition of the price lavel once more. [ can rewrite (5) as a function of

he reai exchange rate 'e', or

T

- CH) -ma + 1t + {r¥ + EﬁE)eYF (6)

where © = T/P, and = is the aggregate inflation rate. The government {inances
the purchase of traded and nontraded goods (G and Gr) by levying income taxes

and through money creation; its budget constraint is therefore
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where g is the rate of growth of nominal cash balances. The fiscal pelicy
sxperiment considered in the medel is a permanent cnange In the level of

government expenditure; because the focus of the pap
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side of the publie sector balance sheet. [ only =xamine non-distortionary Tad
rolicies. Tinally, there is no difference betwesn tax and debt financed

fiscal policies, given the infinitely-lived consumers assumption.



The solution of the model is obtained by maximizing {1} subject to (L},

(6) and the intertemporal budget constraint for the overall economy
by =l J

In dppendix 4, [ show that the maximization yields the folliowing first-

order conditions:

JoACny €D
L

i A
JoAC. C) T © (8)
! i !
GMEUT = ofH{a)] - r® {9)
Uﬂ(m)
! Yo % s ;
TC., oo e’ = r¥ + 1 + ye/e (10)
where U, = 3u/3C_ ; U, = sus3C, 3 V_ = 3v/ém ; and a dot above a variable
T T H H m

indicates time derivative. Equation {8) is the usual marginal condition of
Che theory of the household. Equation (9) determines the optimal consumptieon
path. As explained in Appendiz A, the rate of time preference at any point in
time t, can be expressed as a unique function of the state variable 'a',
because the rate (s a functicn of the entire future path of censumption and
real cash balances evaluated at their optimal levels. The equation clearly
indicates why the mode! has a unicue steady state: if a country, “or exXamp.e,
accumulates wealth because of a current account surplus, the rate of time
preference will increase thus boosting consumption, which, in turn, wiil cause
the surplus to decline. Equation (10) is the money demand equation; it is
worth noting that the expression at the right hand side can ne rewritten as

the covered foreign interest rate



r# + E/E

and is therefore equal to the domestic nominal interest rate.

I first eliminate CT and CH from the model by expressing them as a
function of the real exchange rate. In order to do so, [ have to specify the
supply equations in the goods market. I initially assume that there are no
labor market rigidities and that labor is the only factor of production so
that the level of output in the traded and nontraded sectors is uniquely

determined by the real exchange rate, that is

Y ayY
H T
e e < 0 and YT = e > 0

Substituting the nontraded goods market equilibrium condition
Cy- Gy =7 (e)

into (8) I can express the consumption of traded goods as a function of Gy

and e

o= Cple, G)  Cpy Cpp €0 (11)

where the sign of the parctial derivatives depends on the assumption that both
traded and nontraded goods are normal goods.9 I can derive an expression for

CH in an analogous way.
€, = C e, G c.., C, <0 (12)

Taking the derivative with respect to time in (11) and {12} and substituting

1

he resulting expressions into (5} I get the first dynamic equation of the

model

[ERS
4

H o
T S hay] - e (13)



where K = U_,PTCTe + U“%C%e which 1s always positive under the reasonable

assumption that traded and nontraded goods are gross substitutes (UTH < O).‘O
The percentage change in the aggregarte price level (P/P = 7) changes so
a5 to make the growth rate of money 'g' consistent with the desired rate of

cnange of real cash balances,

w:g-rﬁ/m (14

Substituting (14) into (10), I obtain the second dynamic equation of the model

m = m[g + r¥ 4 ¢ e/e - X(e, m, GH)] (15}
where
y Um(m) ' .
e, m, Gy) o= e {UT(e, Gy Lo XGH cOs A 00

The effect of a real depreciation on money market equilibrium is ambiguous:

on the one hand, a depreciation redices consumption and, for any given
interest rate, a reduction in real cash opalances is needed to restore the
ratio of the marginal utility of monev to consumption; on the other hand, the
depreciation increases the value of the utility of traded gocds consumption in
terms of the aggregate price deflator thus increasing the demand for real cash
nalances. In Appendix B, I show that the model is always stable when the
First effect dominates the second and thus, [ proceed with the assumption that
Ke 15 negative,

The third dynamic eguation of the medel describes the charnze in net
foreign assets; the derivation is identical as in Obstfeld (1381) and it is
only sketched here. Flrst, I use the budget constraint of the zovernment
given in (T}; second, I substitute (7) and an 2xpression for the inflation

rate {A10} into the asset accumulation equation (6); and third, I use the

¥



equilibrium condition in the nontraded goods market to obtain

) - G o+ P¥E (16)

Fo- YT(e) + CT{e, G

The complete model is thus characterized by the three equations (13),
(15) and (16) that determine the equilibrium paths of the real exchange rate,

real cash balances and net foreign asseus.

[Il. Dynamics and the Steady State

To investigate the dynamics of the model in the neighborhood of the
steady state, I linearize (13), (15) and (16) around the steady state.
Because the analysis of the dynamics does not contain any novel element, |

ele

-y

10

ate it to 4ppendiz B. In the Appendix, [ show that the model may te
characterized by saddle path staoility and that the equations of motion of %The

endegenous variables along the trajectory to thne new steady stacte are

e(t) - 2 = ke*"
7 - , }\t - P
m{t) - m = Wy oKe dyp ©0 (17)
_ y R
F{t) - F = wiQKe““ Wog <0

where k is a constant determinaed by the initial value of the stock of net
foreign assets 'F(0)", (1 Wis WWBJ' is the eigenvector associated with the
unigue stable root i, and & bar above a variable indicates steady state
values.

From (17}, the real exchange rate always depreciates along tne saddie
path when the current acccunt is in deficit--and vice versa--a reiacionship

1

that typicaily =merges in exchange rate models, that is
ja3 o] )

le(ty - e] = 1/ [F(e) - F) (18)

A



There is no unique relationship, however, between changes in real cash
balances and in real exchange rates or the current account because the sign of

Wqo is indeterminate:

[me) = m] = w,left) ~ 2] = w, /u, |F(t) - F] . {19)

To find the steady state of the model, I set the time derivatives equal

to zero in {(13), (15) and (16), and I use the property that o = u(ET, EH} +
v{m) in the steady state (ses footnote B):
0 = YT(E) - Cole, GH) - G« r¥F
0 =g+ r¥ - %e, m G,) (20)
0 = ulc.(e, Gl Cule, EH}} s ov{my - ¥
Clearly, the steady state exists and is unique providing that g + r¥ >0

a. Government Spending Increases

The [irst experiment is to consider an increase in government expenditure
on traded goecds. Simply by inspecting (20), one can see that ET does not
affect either the money market equilibrium condition or the rate of time
preference so that e and m are unaffected by fiscal pelicy. The ingreasse

—_ i _‘}‘}

in G, must then be offset by an increase in F. = Notwithstanding the larger
demand for traded goods oy the government, the private sector maintains the
lavel of both its consumption and preduction in the new steady state:; as a
consequence, the balance of payments constraint is satisf{ied only if a larger
inflow of Interest payments, which stems from an improved asset position vis-
a-vis the rest of the world, finances the increase in imports. Thus, in the
transition, the country zccumulates net foreign assets, so that the real

exchange rate initially has to depreciate in order to reduce private sector



consumption and to shift production away from nontraded goods. This is
essentially Obstfeld's (1981) result on the impact of government spending on
the nominal exchange rate in a medel where purchasing power parity always
holds; the result thus applies to the real exchange rate as well.

A more interesting experiment is an increase in 'GH' since gcocvernment
spending falls predominantly on nontraded goods in industrialized countries.
To facilitate the exposition, I resort to a phase diagram (Graph 1)}. The
upward sloping schedule in the e, m plane represents the lccus of peints that
ensures equality between the world interest rate and the intertemporai rate of

substitution. The negatively sloped schedule represents squilibrium in th

]

money market. Finally, at each point characterizing a steady state
equilinrium there is a balance of payments equilibrium schedule that is
parallel To the horizontal axis because the steady state value of 'F' does not
depend on m.

An increase in 'GH' shifts both the m = 0 and o - r* = 0 schedules
downwards s¢ that the real exchange rate unambiguously appreciate: in
equilibrium, more nontraded goods needs to be produced so that tne rslative
price has to move in order to shift productive resources away from the traded

goods sector. The impact of fiscal policy on real cash balances and the stock

of net foreign assets is ambiguous instead; T focus on the latter because the

sign of the change in 'F' determines the dynamies of the real exchange race
in the new steady state:
o 1 3C
db/dG, = 4 | —{¥ o - V X -V K, (Y. - C
“H {BGH( m m e) m G, re Ae)
H H
3C.
- o ~ N g .
+ U X (Y. -cC.] ¢ (21)
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Graph
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An increase in gevernment npond

05 an nontraded oo

.



_ nEY _ Y p#
b= m(UTCTe * UHCHe) er Xe 0

wnere the first term in (21) is positive while the remaining two are

negative. To understand the reason for this ambiguous resuit, it is useful to

5

lcok at the first order condition {8), which is rewritten beiow for

convenience

With no changes in the real exchange rate, an increases in 'G_ ' causes a one-
to-one crowding out of private sector consumption of nontraded goods;
the assumption that both goods consumed are norma:. consumption of traded
goods must also decline in order to maintain consumers' eguilibrium. Because
the private sector cubts down its overall ieve: of consumpticn pelow the
initial level, the country needs not fo increase its dispesable income in the
new steady state,

There is, however, a substitution effect that pulls In the opposite
direction: the real! appreciation causes a shift of productive resources
towards the nontraded goods sector s0 as to mitigate the required decline in
CH. The shift also reduces the production of traded goods so that, {or any
tevel of Cyp, a greater amount cf interest income from forelign invesiments LS
needed to support Zomestlc consumptlon,

4s a consequence of the monotonicity of the dynamic patn ¢ the new
equilibrium {ses "7}, the stock of net forsign assets continuously rises or
falls in the transition according to whether T rises or falls irn the new
steady state. In addition, from (18) the real excnange rate apcreclates
(depreciates} if net foreign assets increase {deciine} durling the transition.

Finally, by evaluating 3F/3e at t = O in {16), the initial jump in the

1
v
1



exchange rate depends on the sign of F immediately after the unanticipated
increase in GH’ which as seen before, depends on the sign of af/dEH.

Therefore, there are two possible outcomes of the fiscal expansion and
they are summarized in Graph 1. The {irst one is that the real exchange and
'F' follow their stylized paths after the increase in government expenditure,
namely, the real exchange immediately appreciates, from & Zo C in the figure,
and then slowly depreciates to its new equilibrium level at 7. Private
consumpticon increases as a result of the expansionary fiscal policy so that
the current account moves into deficit; capital flows into the country; and
the domestic real Interest rate remains above the world interest rate
throughout the adjustment period as 2/e is positive.

There is, however, a second possibility: that the increase in GH causes
an immediate depreciation of the real exchange rate, a fall in private
consumption and an accumulation of net foreign assets which, in the steady
state, enables the country to support a higher overall level of consumption.
In the figure, the real exchange rate would depreciate from & to B and then

slowly appreciate to 2. [t is worth emphasizing that this potenciaily

'perverse” effect of expansionary fiscal policies does rot depend erucially on

3

the specification of the utility function and, in particular, of a rate of

<

Cime preference increasing in wealth, as the model can also account for the

result that typically emerges within the Mundell-Fleming framework. Ratner,

10

]

the impact of increases in government spending on the rezl axchanse rat and
3 ) H

aJa
[

thus on the private sector allocation of resources setween manufacturing and
nontraded goods secters is mainly an empirical question, which will 22 taken
up in Section IV. Before turning to the empirical evidence, however, [ want

to look briefly at twe interesting implications of the model.

1
LAY
|



b. Two Implications

The first implication is that an increase in government expenditure in an
economy with real wage rigidity may produce a cecline in private sector
employment if the increase initially depreciates the real exchangs rate. The
decline may occur because the depreciation ralses nominal wages relative to
producers' prices in the nontraded goods sector, which is traditionally labor
intensive. This result is just the opposite of what is typically found in the
literature on real wage rigidity in the open economy (3achs, 1980, Kouri,
1982, Dornbuseh, 1983b, and Bruce and Purvis, 1G85).

Real wage rigidity could be easily incorporated intc the model by

agsuming, Tor example, that they adjust over time as a functicn of the

4]

discrepancy between actual and full employment cutput. The analysis, nowever,
would not contain interesting new element, but a fourth dynamic squation would
oe added to the model thus making the analytical illustration of the dynamics
very cumbersome. A simple numerical example can nonetheless provide a rough
estimate of the real exchange rate impact on private employment in the case of
rigid real wages. Assume that a Cobb-Douglas production function characterize
both traded and nontraded sector, that capital is specific to each secter, and
that powerful trade unions fix the real wages in terms of the consumer price
index, so that production is a function only of the real exchange rate. Then,
the percentage change in private sector employment (L) will be related to the

real exchange rate (=) as foilows:

r
3
-

SR TS S R

{— :
L - L -4
where o and 8 are the warranted labor shares in traded and private nontraded

goods respectively, Ly and Lq employment in the sectors and a " indicates
- 1

percentage change. In Table 1, I collecfed the relevant data “or the six
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ma jor EEC countries. Based on the table, a set of reasonable parameter values
are y = .35, a = .65 and & = .70, and Lp/L = .38; with these values, a one
percent real depreciation may cause private sector employment to decline by
approximately one percentage peoint. Thus, if increases in government
expenditures cause the real exchange rate to depreciate, there may be a strong
recessionary impact on the private sector economy.

The second implication cof the model is that changes in the growth rate of
money are not neutral with respect to the real exchange rate in the steady
state. To show this result, I assume that the government increases its lump-
sum transfers to the private sector by stepping up the rate cf money

creation. DBy differentiating the equilibrium conditions {20},

—_ 1 — — 1 ] -~
. g ot o . ' 1e " Cre’ 0
ag ag b dg g

Thus an lnecrease in é, which i3z g tax on money holdings, causes economic
agents tc move away from money and into net foreign assets and consumption;
the increase in foreign income finances the higher consumption of traded goods
while an increase in production, brought about by the real appreciation, is
needed to support higher consumption of nontraded goods.

[n the traded-nontraded goods mecdeis of Calve and Rodriguez {(1977),
Liviatan (1987) and Calvo (1985) money is neutral with respect to the real
exchange rate in the long run because only one pertfolic shift, from money
inte foreign assets, cakes place when the growth rate of money accelerates;
consumption decisions are unaffected by the l:vel of the inflation tax. The
nonneutrality of money in this medel, however, does not stem from the
specification of tne rate of time preference, but from the assumption that net

foreign assets yield a positive interest rate, ¢



is for the dynamics, following the monetary expansion, the country
accumulates net forelign assets by cutting down consumption so that the real
exchange rate must initially depreciate. (From 0 te E in Graph 2.)
Subsequently, it appreciates along with the current account surplus. {(From E
to H.) The dynamies of the model is thus identical to that of Calvo and
Rodriguez (1977) which is then validated in an intertemporai optimizing

framework.13

:¥. The Empirical Evidence

In th

=

s section, try to resolve empirically the indeterminacy of the
real excnange rate response Lo government expenditure increases by lcoking at
arnual data (1970-1982) from the six major European countries (Germany,
France, U.K., Italy, Netherlands, and Belgium). A secondary objective of the
section 1s to check whether the model can adequately explain the actual
resource shifts between traded and nontraded goods sectors in those
economies, The European countries during the 1370s represent an interesting
semi-controlled experiment as they followed fiscal policies quite similar to
the policy experiment analyzed in the model, namely, a non-inflaticnary
permanent increase in real government expenditure on nontraded goods (Figures
1 through 6). First, ail six countries increased the share of government
expenditure in GNP steadily throughout the twelve years of the sample
period--from a minimum increase of 2 percentage points for the Netheriands, to
a maximum of 5 percentage points for Belgium and Italy; by invoking forward
looking expectations, it is therefore reasonable to argue that the iscal
expansions were perceived to be of a permanent nature or, at least, not
CLemporary. Second, most of the government expenditure increases fell on

nontraded goods; and third, with the only exception of Italy, the fiscal
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expansions do not seem to have altered the trend level of their inflation
rates.

The proper empirical procedure would be to test the cross-equation
restrictions that the model imposes on the first order conditions (20);
unfortunately, this approach would also pose the untractabie problem of
deriving the explicit functional form of H{a}, which instead cannot be
obtained, Conversely, the estimation of unrestricted reduced forms with the
real exchange rate as dependent variable and government expenditure as

independent variable would be feasible buf the problem of specifying the form

T
5
@

of the dynamic equation for the exchange rate would still remain so that
approach would be rather uninformative.

There is, however, a testable implication of the model that can shed
light on the relationship between government sperding and thes real exchange
rate. In the previous section, I showed that if a fiscal expansion
appreciates the real exchange rate upon impact, the rate will remain above its
steady state level throughout the adjustment period; one would then expect
that a steady increase In government expenditure will cause a shift of
production towards nontraded goods thus shrinking the manufacturing sector
that, in the six European countries, approximates the traded goods sector very
welil.

Pooling the time series from the six Furcpean countries, I thus fitted a
regression in which the ratio of value added at factor costs and constant
prices in manufacturing to that in private nonmanufacturing, (UAT:UAH)it, WasS
the dependent variable (the subscript i indicates the country, while =
indicates time); as independent variables, I iniciaily used those that appear
in the model, namely, the ratio of government expenditure Lo GNP, {G/Y)it, the

~

rate of prowth of the monev supply, M‘t’ the differential between the domestic
1



and the world (ex-post) real rate of interest, (ry - r*)_ and the terms of

trade approximated by the ratio of oil prices to countries export unit values
(PO/PE)it, poth denominated in dellars. By using this variable, [ avoided a
potential omitted variable problem due to the two cil shocks; for the same

purpose, I also excluded energy products from value added in the traded goods
sector. Because no major changes in trade policy occurred in the ZEC during
the sample period, I did not try to account for the effect of tracde measures.

Each equation contained a country specific dummy, often sigrnificant but
not reported In tne paper. and was estimated in first differences because the
theoretical model is specified in deviations from the trend and because I
wanted to avoid the spurious cerrelation proslem due to the upward trend
followed by (G/Y) and (VAHfVAT) in each country during the sample period.
Finaily, [ did not impose any structure on the variance-covariance matrix of
the disturbances, but I used the procedure presented in White (1980) to test
the residuals for homoscedasticity, that iz, I tested whether there was a
country specific element in the residuals: in almost every case, however, I
was unable to reject the null hypothesis at every reascrable significance
level.

The estimated equation is reported in Table 2 {equation 1) and ciearly
indicates that increases in government spending have generally caused a shifst
of resources into the nonmanufacturing sector thus supporting the standard
result that [iscal expansions cause real appreciations. As expectec, changes
in the real price of oil caused a relative contraction of the manuracturing
sector, which was relatively energy intensive, even though the size of itfs
estimated coefficient I1s by far smalier than that of government spending.,
There are no indications instead that monetary policy or foreign real interest

rate shocks had any impact on the private sector alliocation of rescurces.
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checked the results against a misspecification of the functional form by
entering the real interest rate differential, and the rate of growth of money
as levels instead of Tirst differences, but the results did not change
(Equations 2 and 3}.

The high negative correlation between the sectoral allocation of value
added and government expenditure that emerges from equation 1 (Table 2) could
be due to the omission of a variable capturing the effect of the business
cycle as both government expenditure and the fluctuations of value added in
manufacturing relative to the rest of the economy tend to be highly

procyclical. In order to check this possible misspecification, I

aiternatively added the rate of growth of oubput, Y. , and the unemployment

rate, Uit' {poth in first differences) at the right hand side of the
regression (Table 2, equations 3 and 4). As one would expect, the cyclical
variable 1s always estimated precisely and increases the value of the 32: the
coefficient of government spending, however, remains highly significant, evan
though, in one case, the value of the point estimate declines from -.49 to
-.26.

An additicnal factor that may account for the decline of the
manufacturing sector in European countries is the different strength of trade
unions in the two sectors. An analysis often encountered in the financial
press 1s that stronger trade unions In manufacturing have peen able to impose
a real wage structure that has penalized that sector; conseguently, in order
to maintain profit margins, producers of manufactures nave both cut the labor
force employed and slow the accumulation process down therepy freeing
productive resources that have been partially absorbed by the nontraded

sector, Clearly, one cannot obtain a direct measure of this effect, which,

nonetheless, could be partially approxzimated by the differential growth rates

—a

D
I



of productivity between traced and nontraded sector, Aln(PTT/PRH)it. Because
this differential is equal to the equilibrium relative real wage structure,
any change in the diiferentlal indicates a discrepancy with the structure
imposed by the trade unions if it is assumed that this was fixed during the
sample period.

The estimated regressions with the relative productivity term are shown
in Takle 2, equaticn (5) through (7), and they show that the negative
correlation between government spending and the allocation of resources
between traded and nontraded goods sectors does not disappear when a proxy for
relative real wage rigidity is taken into account. All the regressions,
rowever, fall the White's test at the 957 significance level; because the test
is a joint test of exogenelty and hemoscedasticity, it is then likely that
relative productivity changes are correlated with the disturbance term given
that the variability of these changes 1s dominated by the variability of
relative value added {relative employment levels are rather stable), which is
the dependent variable.

A conclusicn emerging from Table 2 is that the estimated negative
correlation between government spending and the share of manufacturing in
private value added is a rather robust empirical finding. The evidence thus
indicates that the increasing share of GDP absorbed by the governments of
European countries has been a major factor causing the deeline of the
manufacturing sector relative to private nommanufacturing. For example,
according to the regressions, an increase in the ratio of government
expenditure to GDP from 15 to 20 percent during the 1970s could have generated
a decline of the manufacturing share in private sector value added from 40 to

33 percent.



fs indicated before, unrestricted reduced forms of the real exchange rate
cannot provide valid inference unless the form of the structural dynamic
equaticn governing the motion of the rate is known. Nonetheless, scme of
these reduced forms are presented in Table 3. The real exchange rate is
alternatively measured by the relative value added deflator in manufacturing
and private nonmanufacturing (PT:’PH)it and by the relative product wages
ad justed for productivity changes (WT/WH). In a flexible price general
equliliibrium model the two variables snould be identical; in practice, however,
their simple correlation coefficient is very low, .22 for the cross section
and the sample period considered. For each dependent variable, I fitted two
regressions, one with the four exogenous variables of the model and another
one with the relative productivity changes added to them, as suggested by the
empirical work of Hsiesh (1982).

All the equaticns are estimated very poorly, thus substantiating the need
for additional information on the equilibrium dynamies of the real exchange
rates. Notwithstanding the low RES, the cecefficient of government spending in
the regressions with the relative price deflator as dependent variable is
negative and significant, a result that is consistent with the regressions
presented in Table 2. When the relative product wages is the dependent
variable (Table 3, lower half), however, the coefficient of government
spending is either Insignificant--but the estimate of the coefficient is
likely to be inconsistent in view of the sharp increase in HW statistics--or
positive, which 1s In contrast with what found in all the regressions
oresented before. The only conclusion that cne can draw from these last
results is that relative product wages is not a good indicator of either the
private sector allocation of resources between manufacturing and

nonmanufacturing sectors or the relative price movements.
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V. Conclusions

4 growing literature has recently re-sxamined some of the standard macro
poiicy propositions that had emerged from the Mundell-Fleming framework. This
paper adds to the literature by focussing on the rel .tionship between
government expenditure and the real exchange rate: 1t is shown that, contrary
to the standard result, a fiscal expansion may depreciate the real exchange
rate, with a potentially recessionary impact on private sector employment if
real wages are rigid. The answer as to the sign of the real exchange rate
change, however, must ultimately depend on the empirical evidence. Because
there is surprisingly little empirical work done in the area of fiscal policy
in the open econcmy, i examine the time series from a cross section of
Eurcpean countries. The empirieal analysis supports the Mundell-Fleming
result that government expenditure increases appreciate the real exchange rate
and also reveals how the fiscal policies pursued by European governments have
been a major factor bhehind the shift of private sector resources from
manufacturing into the nontraded goods sector that has taken place since the

beginning of the 1970s in those countries,



Appendix A

In this appendix I derive the first order conditions of the optimization

problem in Section IT. Foilowing FH, [ define a new variabie

£
zZ = f[u(CT, CH) + v(m)]dr
0
so that .
7 = u(CT, CH) + vi{m)

The Hamiltonian L is then egual to

L = -exp(-z} + k{eY(YT - C

m
1
:2?
I
48]
-~
-

(r¥ + E/E)e'F - rat + u{u(CT, CH) + v{m)} + o

The first order conditions are then

uUT - xe' = 0 (at)
Wy - et o (42)
uVm -8 =20 {43)
Me¥ + E/E) - 8 = 0 {a4)
A oz AW = B (A5)
. — ) .
o= e Z(U} . (?\6)
Clearly
q(t) = : e-ZdT
since
du _d 7 o_-z, _ -z{t)
it “dg 4 & dr=¢
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so thatM

. S lzlrt)y-z(t) - . -1 .
p/u = —{J 2 [2()-2( )}dr 1 = [U(_C o)+ V(tm)] (A7)

by using (1) and adopting the same notaticns as EH, so that the subscript ¢
before a variable indicates the entire path of the variable beyond time ¢
evaluated at its optimal values. Because the arguments in tne utility
function are evaluated at their optimal values, by using a standard result of

the maximum principle, (47) can be rewritten as

VAT [H(a)]-1

and, using the expression for the rate of time preferance (2)
U/u = -ofH(a)]

Nete that o, > 0 and that the partial derivative of H{-.) with respect tc 'a'

H
evaluated at the steady state i1s simply the shadow price of weaith evaluated
at the steady state, which is always positive. This rezult will be utilized
for analyzing dynamics in Appendixz B.

Using (A7) and (42}, I obtain equation (8) in the text. WNext, I use (A?)

and {43) to solve out for u,
(v /u.) e’ = 8/ {A8)

Substituting (A4) into (48)
(V_rvpde = v¥ 4 E/E (49}

I then obtain equation (10) in the text by using the definition of the price
level, that is:

P/P = 7 = £/F = ve/e (A10)



I differentiate logarithmically (A1)
wiu o+ U/0, = A/ + yese (a11)

and substituting (A4}, (A5), {A6), and {A10) into (A11) I obtain eguation (9)

in the text,
Finally, because the sclution of the optimization problem is a dynamic

system that converges to a unique steady state (see Appendix B), it must be

that

. -r¥g
lim F(t)e = 0
foen

-r¥*g
e

- ST ol
dt = [ (r¥F - $)e™" ‘dt
aQ

by integrating the right-hand side by parts

= L e ¥
Jr#F - 8)e7T fae = F(0) - lim F(t)e T E = (D)
0 b

50 that along the convergent path the intertemporal budget constraint is

satisfied.



Appendiz B

In this appendix I investigate the dynamic properties of the model in the
neighborhood of the steady state. I linearize squations {13), ('35} and {16)
around the steady state and I use (13) to eliminate & from (15). 1In matrix

notations, the linearized meodel can be expressed as:

N = 2 7 -~
? !“e “m “F f
m| = |H H Ho! |m - m (B1)
) e m F -
‘F ‘a 0 r¥ F-F
where
U
-
- = 5
D z QHHa ]
=T
Ze = Dvye F >0
Z =D >0
m
Y
ZF = De >0
- v
m — —_ ,
He = X D e Fo- mxe ¢ 0
e
no -
HngYa_m){. > 0
Ho=Zybe’ >0

The trace of the principal matrix of (B1) is always positive, so that at least

one eigenvalue 1s always positive



trace = 2_ + H + r* > 0
2 m

The sign of the determinant is instead uncertain.

Determinant

alZ Ho - Z.H | + r¥[2H -2 H ]
mor ©om em m e
R _

mD[Kme (ae - r*yF) + ¥y |

H =

The first term inside the square brackets is negative if a depreciation
impreves the current account, that is, if the substitution in consumption and
proeduction 'a' dominates the wealth effect of the capital gains that a
depreciation induces when the country has a positive net foreign assets
position 'F'.  This condition, which is typical of many exchange rate models,
1s assumed to be satisfied in the paper. The second term in the sguare
brackets can be positive or negative depending on whether a real depreciation
creates an excess demand for or supply of money, that is, X5 can be positive
or negative. 1If Xe < 0, the determinant is negative, and, therefore, there is
a unigue stable path to the new steady state.

Because one eigenvalue is positive, a negative determinant implies that
the two remaining eigenvalues are of opposite sign so that the system ig
characterized by saddle path stability. In particular, e and m jump on the
unique trajectory te the new steady state eguilibrium when the system 1s
perturbed. However, if Xe ls positive, the determinant may be positive; the
system can then be unstable or it may converge to the new steady state in an
oscillatory way. This case will not be considered here.

Assume that i 1s the stable root, the movements of the three endogencus

variables towards the steady can then be desoribed by

_27-
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Using the third row in the principal matrix of (B1)

Using the first row in (B1)

glven that the first term of the numerator is negative while the second is

positive.



Footnotes

'See also Turnovsky (1385),

“For example, the specifiication of the utility function turns out to bse a
crucial element to determine the impact of terms of trade changes on the
current account (Obstfeld, 1982 and Svensson and Razin, 1983).

3see also Cuddington and Vinals (1984} on the potentiaily recessionary

effect of expansionary fiscal policies.
be the Volterra derivative at T with respect to the

! .
4Preclsely, let VT
b
ith argument of the function given in (1) (ecall it xi); then
=
o) 3
0= - g7 g g
=0
i
"It is nonsense to assume that successive

5, p. 267):

SHicks (1965,
consumptions are independent; the normal condition is that there is a strong

complementarity between them."
6Svensson and Razin (1883) and Obstfeld and Stockman (1985) contain a

discussion of the role of the rate of time preference in models of the open

economy .
T4 more general specification of (1) is (FH, p. 618)

.[U(CT, Cyt + vim) |dr;ds

Ot et

m] = g[H(CT’ CH) + K(m)]exp{—

Jlic.,, CH’
function imposes the constraint that

i

The Uzawa's utility
6[u(CT, Cy o+ vim) ] = H(Cpy €y) + Kim)

of Lime preference.
, CH) + v{m} is a constant. From

where & is the rate
= u(C.,

SIn the steady

: b L
(2), the rate of time preference in the steady state then becomes

state, utility R

L

|

(2]

[[ expi-R(t - T)idt]”
T

N =



91 assume that

d(U,/U,) d(UL/U)

1 ! - L v

—_— h U > —
dCH dCT

0Gross substitutablilizcy implies:

- i
dC (=P Uy + T
ap. - fep * G A Y
H H -

whers chq is the compensated substitution effect, which is positive because

;
the two goods must be "Hicks" substitutes; a is the determinant of the
bordered Hessian matrix, which is also positive. Clearly, if tne compensated
susstitution effect Is small, UTH < 0 is a necessary condition for the two
Zoods to be gross substitutes; UTH © 0, nowever, is not a necessary condition
for Hicksian substitutability.

1 . ) . :
Tthe increase In net foreign assets is equal to

dF/de = [xm(uTcTe + UL ) - vmxe}/

* - #7
[(uTcTe + U ) (e¥K ) - ¥ (o xe)] >0 .

"2The models by Calve and Redriguez (71977) and Liviatan {(1981) and Calvo
(1985} are recursive and the real exchange rate is independent of the other
endogenous variables of the model in the steady state.

BLiviatan {1981) and Calvo (1985) show that a monetary egpansion can
trigger an immediate appreciation and a long-run fall in F depending on
whether F and m are 'complements' and on the relative magnitude of the
elasticity of substitution between consumption and liguidicty services and

between m and I,

[ea)

11 ro-{z- 1-1
"*There is a typo in FH on p. £33: [[ e (z t)drj " should be

”

chor —z{E) -
| e [2(x) Z(“’]dr] This point was clarified with the authors in private

correspondence.,
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