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Abstract

Therole of demand management policy iscongdered in atwo-sector open economy modd with price-
taking firmsand imperfect competition in the labour market. Demand management policies are shown
to affect the equilibrium distribution of prices and hence output in the case of both supply
(productivity) and demand (preferences) shocks. As agents arerisk-averse, thereisawelfare case
for pursuing an active stabilization policy, and the optimal fiscal policy as well as the
possibility of implementing this via automatic budget rules are discussed.

This paper iswritten as part of the HCM-project "Imperfect Competition in Intertemporal Generd
Equilibrium Models'. Comments from Asbjern Radseth and participants at the Matagne-la-Petite
workshop, especialy the discussant Pierre-Y ves Henin, are gratefully acknowledged.



1. Introduction

Therole of fiscal policy remains a controversia issue. To what extent can an active fiscal policy
contribute to macroeconomic stability? Doesthe stabilizing power only work in relation to demand
shocks? Could fiscal policy work even under abalanced budget constraint? The controversial status
of the effects of fiscal policy is reflected in huge differences of opinion between schools of

thought and in the policy practice in various countries®.

Inview of the differencesin the views and practice on fiscal policy activism, it is noteworthy that
all OECD- countries have a substantia fiscal activism viathe automatic response of public ex-
penses and in particular tax revenuesto the business cycle situation. These may work as automatic
stabilizers significantly affecting macroeconomic volatility. For the US the stabilizing effects
associated to the federd budget have been estimated to be rather strong and to reduce the impact
of shocks by around 30% (Sachs and Sda-i-Martin (1992) and Bayoumi and Masson (1996)) 2. At the
level of single states Bayoumi and Eichengreen (1995) find that institutional restraints on the
budget position limits the cyclical responsiveness of public finances and this adds to
macroeconomic volatility. The sensitivity of the public sector budget to the business cycle
measured by how areduction of GDPby 1% increasesthe borrowing requirement of thegovernment
rel ativeto GDPisbetween 0.3 and 0.8 percentage pointsfor countriesin Europe, OECD (1993).That
this affects macroeconomic stability isindicated by the fact that budget sensitivity isincreasing
in the size of government and that empirical analysis finds that there is a negative correlation

between government size and macroeconomic volatility (Gali (1994)).

One might have expected that the combination of controversial effects and enormous practical
importance should attract alarge amount of research. Thisisnot so. Asobserved by Blanchard and
Fischer (1989, page 620), there has been “surprisingly little” work on “fiscal policy as a

stabilizer in models with imperfections’. Asfar as we know, this has not changed since then?.

b Whereassomecountriesoftenhaveusedfiscal policyinaK eynesianfashion (egtheNordic countrieslike Denmark and Norway),
other have more consistently pursued a non-activist policy (eg Germany).

2 Von Hagen (1992) finds that this is an overestimate and asserts that the effect is around 10%.

3 Itis reveading that in the subject index of Romer (1996) under the entry “ Stabilization policy”, one finds “ (see monetary
policy)”.



Thisisnot to say that there has been no research on the effect of fiscal policy on output. Alesina
and Peratti (1995) and Giavazzi and Pagano (1990) among others, have done exactly that. But herethe
focus has been on fiscal consolidation, that is, the output effects of attempts to improve the
budget balance. In contrast, we focus on whether fiscal policy can be used to stabilize the economy

in amodel with exogenous shocks?.

There is also a recent literature which has considered the role of fiscal policy in a genera
equilibrium set-up, see eg Baxter and King (1993) and Dixon and Lawler (1995). In these models
fiscal policy isin general found to affect equilibrium allocations both in case of perfect and
imperfect competition. However, in both cases the transmission mechanism runsfrom the induced
increase in taxes and the resulting fall in disposable income to an increase in labour supply. For
fiscal policy to have non-trivial effects, labour supply hasto have alarge income elasticity. This
isnot supported by empirical evidence (seeeg Pencavel (1986)) and moreover it suggestsadifferent
transmission mechanism than the one usualy associated with fiscal policy running via demand
effects. The present paper overcomes this problem by assuming individual labour supply to be
inelastic and by assuming imperfect competition (monopoly union) in the labour mearket so asto make

variations in employment possible.

Thepresent paper devel opsan intertempora two-sector modd for an open economy. Thelabour market
Is assumed to be characterized by imperfect competition implying that the level of economic
activity isinefficiently low. There is access to a perfect international capital market. Shocks
to productivity or preferences are the source of business cycle fluctuations in the economy. These
shocks affect national wedlth, and thus private consumption, directly (only productivity shocks)
and viathedistribution of production between thetradeabl esand non-tradeabl es sector. Househol ds
arerisk-averse, and the shocks cannot be fully diversified via capita marketsimplying that there
are potential welfare gains by stabilizing private consumption. It turns out that private
consumption can be stabilized by an gppropriate choice of public demand. Variation in public demand
affects private consumption in two ways. First, an increase in public demand involves atax rise,

which has a negative effect on private consumption via areduction in private disposable income.

4 Inthered business cycle literature shocks to taxes or spending are seen as a separate source of business cycle fluctuation,
see eg Johnson and Klein (1996).



Secondly, the distribution of public demand between traded and non-traded goods affects the
relative price of these goods which again affects income in the two sectors. We consider a policy
rule for public demand for non-tradeables which stabilizes consumption via stabilization of real

income in the traded sector.

An important argument against the use of fiscal measures in the stabilization policy isthat expan-
sionary policy and budget deficits over time may |ead to excessive public debt. Thisargument does
not apply to our paper, aswe assumeabal anced budget every year. (Of course, inaRicardian set-up
with an intertemporal budget constraint for the government, as ours, a temporary budget deficit
would havenored effects). Our assumption of Ricardian equivalence and bal anced budgets clearly
precludes an analysis of the traditional effects of activist fiscal policy. Our message is thus that
the case for abeneficid activist fiscal policy does not depend on the absence of Ricardian equi-
vaence. Inthe same vein the modd isreal without any nominal rigiditiesto highlight that nominal

adjustment failures are not necessary for fiscal stabilization policies to have beneficia effects.

A rules policy for fiscd policy is considered implying that credibility problems are disregarded.
Consequently the results of this paper can best be interpreted as telling something on the
stabilizing power of automatic budget rules as well as the optimal design of the sensitivity of

fiscal policy to the business cycle situation.

The paper is organized as follows: Section 2 lays out the model, while section 3 considers the
determination of national wealth. The steady state equilibrium to the model and some comparative
static results are considered in section 4. Section 5 deals with supply (productivity) shocks, and
section 6 with demand (preferences) shocks. Finally section 7 provides a discussion of how to

implement the optimal stabilization policy in practice. Section 8 concludes the paper.



2. A Two-sector Model with Involuntary Unemployment
Consider anon-monetary open two sector economy with one sector producing anon-tradesble and the
other atradeable with prices given exogenously from the world market. The economy isfully

integrated in the international capital market, and the nominal rate of interest is denoted r®.

Households
There are H households (indexed by h) possessing a given amount of labour (L) whichis supplied
inelastically. Households own the firms and are entitled to the flow of profits. The horizon is

infinite and the aim is to maximize expected utility given as

""3
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where p is the subjective rate of time preference, U is the instantaneous utility function defined

as
h h K(nh \
ulbr,) = bl - E(bw) k>0
where b is a composite index of consumption of non-tradeables (c.)) and tradeables (t.), ie

f LR o<e<tasea

t+] t+]

Theoptimal consumption decision can most easily befound by first considering how the household

maximizes the value of the composite consumption bundle for given expenditures in period t+j,

S—lﬂ = P Ch + P +J Eh+]

where Pt+J(Pt+J) IS the price of non-tradeables (tradea

follows straightforwardly that bles). With Cobb-Douglas preferences it

% Themodel isrelatedto Obstfeldand Rogoff (1995, 1996), Glick and Rogoff (1995) and Razin (1995), but differsby havingan
imperfectly competitive labour market and by focusing on fiscal policy.



s,

Theindirect utility of thé consumption bundle can be written

bh - S—l* j
t+]
Qt +j

where Q is the consumer price index defined as
ol o
Q = PFP

The intertemporal budget constraint reads

)
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where |"is the after-tax n v+ Py 1), " thenominal int'eSt raand Fy ;s

nomina non-human wedlth at the start of period t. Assume that the redl rate of return is constant,
ie

(1 + rt+]>Qt _
Q.1

1+9

The budget constraint can now be written

where i = 11/Q, and ! = F}/Q,.

It is convenient to define

[

Z 1+9) JEtlt+J + f?



ashousehold h'stotal (human and non-human) wealth. We assume that the subjective and objective
discount rates are equal & = p?, in which case the intertemporal utility maximization has a

particularly simple solution

h
b = A )

with the associated no ponzi game condition

lim(1+8) ™ 4, = O

T-o

The household consumesthered return of itstota wedth each year, and the well-known random walk

property holds for consumption, ie
E.by; = by

and likewise for wealth
EAl, = A

t

Aggregating over al households, we get

_ h 6 Qt
ClacergAT @
= —=h 6 Qt

t

® The assumption that the real rate of return is constant and equal to the subjective rate of time preference implies that
variationsin the price of non-tradeables are matched by changesin the nominal rate of interest so asto keep the red rate of
return constant. A possible interpretation is that it is possible to insure against uncertainty in relative prices, so that
variation in relative prices does not affect households' weslth. Clearly, this assumption cannot be justified as being
redigtic. Rather, we view it as an analytical simplification that allows us to focus on the consequences of the uncertainty
associated with variation in households' real income.



Firms
Let N =N"u N'denote the st of firmsin the economy. A firm nisether producing the non-tradesble
(n € N™) or the tradeable (n € NY).

All firms are price- and wage-takers producing subject to the same production technology

y; = %nt(ﬂ)ﬁ 0<p<1

wherelabour isthe only input and n, is a productivity parameter. F

labour demand to be rom profit maximizing, wefind

Iy =1 i i 1_15 4
t ~ nth = ntW ()

t

and output supply is

; P 115
yp = y[nt,Wt) = = P

t

B
] o (5)

where P"=P,if ne N"and P} = P, if n e N\.

Wage Determination

Toeachfirmisassociated M = H/N workers, and they areall organized in firm-specific unions. The
unionsare assumed to have the power to set the wage rate (the monopoly union assumption of Dunlop,
1944), while employment is determined unilaterally by each firm after thewage is set. Each union
sets the wage so as to maximize the expected life-time utility of arepresentative member. Asthe
householdsarerisk averse, expected utility maximizationinvol vesan even sharing of incomeamong
the households. Furthermore, as we assume that there is no disutility of labour, utility
maximizationisequival ent to maximizing thesum of labour incomeand unemployment benefitsineach

period.

Among unionsthereisasalf-financing unemployment benefit system covering thewhole economy,

which provideseach householdwith areal benefit d (exogenous) if unemployed. Theunemployment



benefitsarefinanced by lump-sum contributions by &l union members (= households) in the economy.
Astherearemany firmsand unionsin the economy, the impact of the employment level inonefirm on
total costs of unemployment benefits is negligible, so each union will treat the financing of

benefits as exogenous in the wage-setting.”

Each union n setsthe wage so asto maximizethe sum of red labour income and unemployment benefit,

ie
w
W_ = arg max{lnE" + (M —In)d}

subject to the labour demand function (4). Asiswell-known, a utilitarian monopoly union facing
a constant elasticity of demand for labour will set the real wage as a mark-up (m) on real un-

employment benefits, where the mark-up depends on the elasticity of labour demand (1-p)™:

W/Q = md ; mz% (6)

Each union has areal wage target defined as a constant mark-up over unemployment benefits.
Furthermore, households' utility is not influenced by the rate of unemployment per se, it isonly
real income that matters. This sharpens the focus on the possible benefits of income stabilization

policies.

The assumption that wages are set by monopoly unionsis not motivated on the grounds that thisis
particularly "realistic* (although powerful unionsis afact of life in several European coun-
tries). What we want to capture isthat real wages arerigid; in spite of involuntary unemployment
real wagesarenot bid downto clear thelabour market. A smilar festure could be derived in models
based on efficiency wagesor rent-sharing. However, the parti cular assumption that we adopt hasthe
convenient featurethat thereal wageisindependent of the rate of unemployment, and thus constant

over thecycle (whichisnot incons stent with empirica evidence, seeeg Romer, 1996, p. 216). This

) Thus, awagerise hasanegative externd effect on other unions, which will lead to too high wagesin aggregate, cf Jackman
(1990). Thiswill, however, not be the focus here.



feature smplifiesthe analysis considerably. Moreover, it also allows for direct conclusions on

welfare effects.

Using the wage equation (6), we can write the supply of non-tradeables and tradeables as (nor-
malizing by setting P, = 1 V' t)
b
SaPraore (s s
R I LR

b
1 @0 s s
= Ph )=, Cd TR

(8)

Notethat anincreasein the price of non-tradeables (P,) increases the supply of non-tradesbles and
decreases the supply of tradeables. The intuition isthat an increase in the price of non-tradeables
inducesan increasein the consumer priceindex and thusin the wage rate to maintain the real wage
unchanged. Asthe weight of non-tradeablesin the consumer price index () islessthan unity, the
wage rises less than proportionately to the increase in the price of non-tradesbles. Hence, the pro-
duct red wage fdls and supply increases in the NT-sector. The T-sector faces prices determined
intheworld market, and the wage increaseinduced by higher prices of non-tradeables|eadsthusto
ahigher product real wage in this sector and therefore output supply falls. This interdependence

between the two sectors will be crucial for the results derived in the following.

Government

Thegovernment demandsnon-tradeabl esg, and tradeablesg and financesthisby lump-sumtaxesT .
Asthemodd is set up, Ricardian equivalence prevails. Hence, itisthelevel of public expenditure
which matters, not whether it isfinanced by lump-sum taxestoday or in the future. Without loss of

generdity we choose the ssmple procedure of assuming that the budget isbalanced inany period, ie
P + PG =T, 9)

It isnoted that public demand is assumed not to affect household utility. This assumption is made

to focus on the pure demand effects of public demand.
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Equilibrium Conditions

Equilibrium in the non-tradeables market requires

yt = Ct + gt (10)
and the trade balance is given by
to, = E)t &t - G _gt) (11)

Itisnoted that combining household and government budget constraints and using the equilibrium

condition for the non-tradeables market, we get

Z%(Zlﬁé)jtbtﬂ. +f =0
(=

3. National Wealth

Nationa wedlth (A,) isacrucial determinant of aggregate demand, cf (2) and (3), and therefore it
isimportant for the equilibrium level of activity. It turns out that national wealth can be written
inavery smpleway asis seen by using that national wealth (or more precisely, the total wealth
of al households) is defined as

A, = EtZ(1+6)*iitﬂ. + f, (12)
j=0

where

i _ Pt+jyt+j + Pt+jyt+j - Tt+j
t+j
Qt+]

Using the government budget constraint (9) and the equilibrium condition for the non-tradeables

market, we get

= P 6. + Pyl ~G)
+) +)
Qt+] Qt+]
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Inserting the consumption function (2) and using that EA,,; = A,, we find from (12) that

TESNLIET

t+j

(13)

This showsthat total wedth generated in the economy can be written asamultiplum of the net income
generatedinthetradeabl essector (minusgovernment demand whichispurewasteinthismodel) plus
initid net wedth. The multiplier is seen to depend on the consumption share of non-tradeables,
the higher its share («), the higher the multiplier.

The expression (13) can thus be given an interpretation similar to the standard Keynesian multi-
plier fromtheincomeexpendituremodd . A share (o) of theincomegenerated inthetradeabl e sector
IS spent on non-tradeables goods which in turn creates incomein this sector. However, in contrast
to the traditional Keynesian mode, the supply side of the economy (as given by (6), (7) and (8))

entails that there is a negative relationship between output in the two sectors.

4. Steady State Equilibrium

In this section we consider the steady state solution of the model. In the following two sections
we alow for supply (productivity) and demand (preferences) shocks as well as variations in go-
vernment real demand for non-tradeabl es. To providesomeintuition onthefunctioning of themodd,
we derive some comparative static results. First, however, let us be explicit on which equations
that determine the steady state solution of the model. As the relative price, consumption,
production and national wealth are constant over time, we may drop the time subscript in the

remainder of this section.

In steady-state, national wealth can, by applying the formulafor an infinite sequence, be written

1+E
6 Q

-9+ f}

By substituting out for the national wealth in the consumption of non-tradeables, (2), we can write

private demand for non-tradeables as
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o 0
1-o 1+0

« P
_aB(y g +

f (14)

gojle)

1

Equation (14) combined with the equilibrium condition for the non-tradeables market (10), and the
supply functions for tradeables and non-tradeables give four equations that determine the steady

state solutions for the four endogenous variablesc, y, y and P.

Now consider the comparative statics results. An increase in productivity (n) has adirect postive
effect on the supply of both tradeables and non-tradeables. However, there is also an indirect
effect on output in both sectors induced by the wage response to the change in the price of non-
tradeables, cf (6). There are two opposing effects on the price of non-tradeables. the increase in
supply tendsto lower the price, while the productivity rise generates a positive income effect on
demand that tends to raise the price. In general, the effect on the price on non-tradeables is
indeterminate. However, it turnsout that it dependsin asimple way on the structure of government

demand. It can be shown (see appendix) that®

P <o

dn

if and only if

<

<l o

<
y

that is, anincrease in productivity will lead to a reduction in the price of non-tradeablesif the
ratio of private consumption to production of non-tradeables is less than the ratio for tradeables.
As public demand tends to have a high share of non-tradeables, this condition is likely to be
fulfilled.

9 Thes mple structure isthe result of the constant expenditure shares which in turn follows from the Cobb-Douglas utility
specification.
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For non-tradeables, the direct effect dominates and higher productivity will always lead to higher
supply. Thisis becauseit is clearly impossible that the price of non-tradeablesfalls so much that

the supply on non-tradeables is reduced, as the price will only fall when supply goes up.

For tradeables the indirect effect via the price of non-tradeables may be so strong as to dominate
the direct effect of increased productivity. In this case, higher productivity may lead to reduced
supply of tradeables if the productivity rise induces a sufficiently strong rise in the price of
non-tradeables. However, this aternative seems unlikely, and in the sequel we shall assume that

higher productivity leads to arise in the supply of tradeables.

Public demand affects output only viathe price of non-tradeables. In the appendix we show that a

rise in public demand for non-tradeables leads to arise in the price of non-tradeables, ie

P .o

99
thus inducing arise in the supply of non-tradeables and a reduction in the supply of tradeables.
A risein public demand for tradeablesinvolves atax increase that has a negative income effect on
the demand for non-tradeables.

P 05

g
The price of non-tradeables falls, inducing a reduction in the supply of non-tradeables and an
increase in the supply of tradeables.

5. Productivity Shocks
Let usnext consider the case where the productivity parameter n) varies. Denote by €, the deviation
in n, from its long-run value. We assume that deviations are serially uncorrelated® and

unanticipated

9 Asproductivity shocksaretemporary, theincome effect on consumptionissmaller than the effects associated with permanent
changesin section 4 above.
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E e.=0 Vj>0

t+

We shall solve for arationa expectations equilibrium. To thisend, it is useful to start by noting
that the equilibrium condition for non-tradeables after substitution of the consumption function

(2) can be written as

Py 5 P9
SA S o t It (15)
Q, 1+9 Q
Define the real value of income generated in the NT-sector as
. Pt Yi
in, = (16)
t
and similarly for the T-sector
E) J—
it, = 4 (17)
Q

The complicated structure of the model implies that we have to make a choice between obtaining
anaytical solutions viaalinearization of the modd or by taking resort to numerical simulations.
Asargued forcefully by Campbell (1994), the former method has the advantage of shedding more light

on the mechanisms behind the results.

Assumethat the economy initially isin steady state (for giveninitial valuesA,and f ) and we make
the following linearization of (16) and (17) around the steady-state solution

i~nt = YoP * V1§ (18)

it = - pob + P& (19)

where a” denotes that the variable is measured in deviations from its steady state value.

The parameters y,, v,, po and p, are strictly positive in line with the analysis of supply behaviour

in section 2 above (equations (7) and (8)).
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To focus on the potential stabilizing power of fiscal policy, we keep public demand for tradeables
constant at its steady rate level and consider only variations in public demand for non-trade-
ables'?. We assume that variations in the government real demands for non-tradeables follows a

contingent rule

[ P(gt] e (20)
Q

where x isthe exogenous stabilization parameter, ie (20) has the interpretation as a contingent

stabilization rule. Note that k equal to zero corresponds to a passive fiscal policy.

A solution to equilibrium prices for non-tradeables can be written in terms of the wealth variable
(A) and the shock variable (€).

Using the equilibrium condition for the non-tradeables market (15) with variables measured in
deviations from their steady-state values, we have (using (16), (18) and (20))

ad = ~
K€ + 1+6At = YoPy T V1€
Thisimplies that
P =toA +te (21)
where
B o0
Ty = ————
Yo(1+90)
T, = N
1 YO

The parameter 1, iS greater than zero because higher wealth increases demand, and thus also the

price of non-tradeables. The sign of T, isin genera ambiguous as it depends on both the supply

19 Notethet it would aso be possibleto stabilize the economy by use of public demand for tradeabl es keeping public demand

EN_
for non-tradeabl es constant. Here we assume [ (591) =0
t
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effect and the response of government demand to the productivity shock, but it islikely to be
negative.

Noticethat € isthe impact variable which is assumed to follow a white noise process, while the
wedlth variable A captures the propagation mechanism induced by intertemporal consumption
smoothing. Note that A, follows arandom walk and that EA.,, = A,. In genera the temporary

productivity shock thus has a persistent effect on output in the two sectors.

When the equilibrium price function (21) isinserted into the equations for the income generated

in the two sectors (18) and (19), we obtain

~ ~

in, = y,T,A +(yl+y01:])et (22)

it, = —pyToA +(p1— poﬂ.'])et (23)
Equations (22) and (23) bring out the direct positive effect of a productivity rise, and the
indirect effect via the price on non-tradeables. The indirect effect will strengthen the direct
effect in one sector and dampen the direct effect in the other sector. If an increase in productivity
leads to a reduction in the price of non-tradeables, t, negative, as suggested above, this will
strengthen the positive effect in the T-sector, and dampen the positive effect in the NT-sector.

Income in the NT-sector may even go down.

The equilibrium distribution of prices and thus output depends on the stabilization parameter
which is seen by noting that
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Thisis as should be expected since variations in public demand under a balanced budget have no
direct bearing on the intertempora consumption profile, but only work by changing the structure

of demand within a single period.

Complete stabilization of the real income generated in the T-sector isfrom (23) seento be possible

if there exists a choice of k ensuring

Py~ Pty = 0
or equivalently
_—
Po

Substituting out in the expression for t, and solving for k shows that this condition is fulfilled

for the following value of

*

N .
Po

Thus by an appropriate choice of x, it is possible to insulate the income generated in the T-sector
from productivity shocks. It follows that aggregate wealth is stabilized (cf appendix B) and
therefore fluctuations in consumption are removed (cf (2) and (3)), ie the steady state level of
consumption can be attained. As households are risk averse the utility function implies aversion
to fluctuations in the composite consumption bundle b, their expected utility is maximized by
complete stabilization in consumption. (Note that the average consumption level over timeis
unaffected).

Note that to obtain a complete stability of the income from the T-sector, the indirect price effect
induced by wage changes must balance the direct productivity effect. Under apositive productivity
shock, public demand must rise so that the price of non-tradeables increases sufficiently to

counteract the direct effect of the productivity shock.
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Note that the policy rule only specifiesthe optimal degree of variation in public demand for non-
tradeables and not the optimal level™. It is worth pointing out that variations in public demand
for non-tradeables are sufficient to stabilize consumption; therefore there is no loss in

generality in assuming public demand for tradeables to be constant at its steady value.

The optimal policy hasaKeynesian flavour in the sensethat if ashock causes supply of NT-goods
to exceed demand at theinitial price leve (in the present model caused by apositive productivity
shock), public demand should beincreased, and oppositely if demand comesto exceed supply. Onthe
other hand, it isaless Keynesian feature that the optimal policy is geared to prices rather than
activity. The optimal fiscal policy isthusin sharp contrast to the traditional Keynesian recipe
of raising public demand in recessions when output islow. In the present mode the optimal fisca
policy involvesincreasing public demand when output is high due to a positive productivity shock.
The intuition in the present mode isthat the effect of public demand goes through the wage and
price setting so the government may in fact dampen output in the traded sector by raising public
demand of non-tradeables. M oreover, theoptimal policy isheredefined onwelfaretermsrather than
on stabilization of activity (employment). One should, however, not put too much emphasison the
conflicting policy prescriptions; it should be no surprise that traditional Keynesian policies are

not suitable to deal with shocks to the supply side of the economy.

6. Demand Shocks

In this section we consider the effects of demand shocks in the model. The purpose of thisis
twofold. First, demand shocks may be an as important source of business cycle fluctuations as
productivity shocks. Second, this allows for acomparison of the optimal stabilization policies to

shocks originating on the demand or the supply side.

The smplest way to introduce demand shocks consistent with the underlying intertemporal con-

sumption model is to assume that there in each period is a shock to households' preferences

M Market imperfections do in general also have implications for the optimal level, cf eg Andersen (1996).
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regardingtheir choi ceof tradeabl evs. non-tradeableconsumption™. Moreprecisaly, weassumethat

there are transitory and unanticipated shifts in demand between non-tradeables and tradeables, ie

Pe 8

Q _a1+6 t+ut (24)
t

PtEt

o
l-aa——A, - u
Q ( )1+6 ! !

where u, is the random shock, which is assumed to be white noise.

Asin section 5, we shall to solve for arationa expectations equilibrium. To focus on the effect
on demand shocks, we neglect productivity shocksin this section. As the firms are price-takers,
the demand shock affects output via prices. Increased demand for non-tradeables will raise the
price of non-tradeables, which in turn viawage changes affects production of both non-tradeables
and tradesbl es. Following the procedurein section 5 above, we makelinearizations of thereal value

of incomes generated in the two sectors around their steady-state solutions

~

in, = v,p, (25)
and

it, = - p,P, (26)
The government real demand for non-tradeables follows a contingent rule

[ P(gt) Con (27)
Q

where w is the exogenous stabilization parameter.

The equilibrium condition for the non-tradable market (15) can with the variables measured as

deviations from their long run value be written (using (24), (25) and (27))

12 See Thomas (1995) for an analysis of fiscal policy in a setting with an incomplete market structure and shocks to
preferences.
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ad % o
A+ U= 7,b

wu, +
1+0

There exists an equilibrium of the form

P, = TZAt + Tl (28)
where
t _ 1 ad
27 g,1+d
1
t,=—W+1)

2

The equilibrium distribution of non-tradeable prices depends on the stabilization parameter as

0
-
ow

Perfect stabilization is easily achieved in this case since by setting

w = -1

we obtain t,=0. By this choice of w the preference shock has no effect on total demand for non-

tradesbles and hence equilibrium prices are unaffected. It followsthat it, = A, = 0 implying

that nationa wealth and thus consumption are stabilized. Using the same arguments as in section

5, it follows that this policy is welfare improving.

Optimal stabilization policy takes a simpler form under demand shocks than in the case with
productivity shocks. A positive demand shock raises the price and supply of non-tradeables. The
price increase induces awage rise that lowers the supply of tradeables which induces variation in
households wesdlth and thus aso their consumption. By reducing government demand for non-

tradeables, therise in the price of non-tradeables is dampened, and there is thus also a dampening
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of the further effects on the supply of non-tradeables and tradeables. Thusin this case the optimal
policy correspondsto the traditional Keynesian view; public demand of non-tradesbles should be

increased when production and prices are low in the non-tradeable sector and vice versa.

7. Policy Implications

Inthe previous sectionswe have anal ysed the optimal fiscal policy which aimsat stabilizingincome
from the T-sector so as to stabilize households' wealth and consumption. Under productivity
fluctuations public demand for non-tradeablesis used to affect the wage level viathe price on non-
tradeables. If a positive productivity shock takes place, raising income in the T-sector, public
demand for non-tradeabl es should be increased so asto raise the price of non-tradesbles, inducing
arise in wages that dampens the increase in the income in the T-sector. If thereis a shock to
private demand for non-tradeables, optimal fiscal policy involves an offsetting change in public
demand for non-tradeables, so that the price of non-tradeables is kept constant. Thus one avoids
destabilizing price impulses to the wages.

In practice, it would be difficult to implement the optimal fiscal policy. First, the government
has incompl ete information both with respect to the structure of the economy and the nature of the
shocks. Secondly, there are often considerable lags in the implementation of the fiscal policy.
Third, fiscal policy isaso influenced by other concerns. In this section we thus consider how the
optimal policy compareswith typesof policiesthat are morelikely to be pursued. Automatic budget
reactionsisaway to overcome some of the abovementioned problems and thereby to implement an

active stabilization policy. We shall consider automatic budget rulesin two versions.

First, consider automatic budget rules defined as variationsin the real demand for non-tradeables
by the public sector as prescribed for equations (20) and (27) above. It is easily seen that such
automatic budget rules work in the opposite direction of optimal fiscal policy under productivity
fluctuations. If a positive productivity shock takes place, output increases. Automatic
stabilization would imply areduction in public demand, while as shown above the optimal fiscal
policy requires an increase in public demand for non-tradesbles. But as observed above, it is not
surprising that Keynesian policies are not in general suitable to deal with shocks to the supply

side of the economy.
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Automatic budget ruleswork better under demand shocks. If apositive demand shock takes place,
output and pricesincrease in the NT-sector. Optimal fiscal policy requires a reduction in public
demand for non-tradeables, and this is also ensured via the effect of automatic stabilization.
Automatic variationsin public sector real demands for non-tradeables thus work differently to
shock originating on the supply and the demand side. Accordingly, it isdifficult to design simple
automatic reactions of public real demand for non-tradeables which will be stabilizing to al types
of shocks.

Automatic budget rules in real-world economies mainly arise from the fact that tax revenues and
expenditures on transfers are cyclically dependent. The point isto affect the intertemporal demand
structure, raisedemand in some periodsand reduce demand in others. However, whenintroduced in
our model most of these measures do not have the prescribed effect. As households optimize asto
their choice of consumption over time, the timing of taxes or transfers it not relevant (Ricardian
equivalence prevails). However, if one modifies our model by assuming that one part of the
population is liquidity constrained, (eg the unemployed), transfers to this part of the population
paid for by taxes on the whole population, would affect the intertemporal demand structure. Such
aneffectwould correspondtovariationin publicdemandinthepresent model . Expenditureonactive
|abour market policieswhich usually varies over the cycle can also be viewed as public demand for
non-tradeables.

Thereis, however, atype of automatic budget rule which will address the stabilization problem
adequately, namely nominal budgeting rules. A nominal budgeting procedure specifying™ eg that
total nominal outlays on the non-tradeables should be G, implies that real demand is given by

_Gt
gt_?

t

implying that

Pt 9 Gt

Q @

B Foran andysisof theimplications of cash limitsfor public sector wage determination, see Holmlund (1997). Bar-llan and
Zandlo (1994) show in an ad hoc macromodd that the government by its choice of nominal budgeting procedure (degree of
indexation) in generd can offset whatever rigidity of the contractual wage there exists in the economy. This result holds as
long as stabilization is ensured by stabilizing the real wage rate.
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and hence
a(Gt/Qt) o & <0
9Q, Qf

Thatis, real demand goesdownwhen pricesincreaseandviceversa Thisensuresthat publicdemand
for non-tradeables changes in the direction implied by the optimal stabilization policy in the case
of both productivity and preference shocks. The reason why thisworksin theright direction to both
supply and demand shocksis that the transmisson mechanism from the non-tradegble to the tradesble
sector runsviathe price of non-tradeables. A nominal budget rule for government demand for non-
tradeabl es tends to stabilize prices of non-tradeables. It is worth stressing that the case for a

nominal budgeting rules arises despite that the model is non-monetary.

Theintuition hereis that a nominal budgeting rule involves lower real public demand of non-
tradeables when prices of non-tradeables are high (and vice versa), thus stabilizing prices of non-
tradeables. Stabilization of prices of non-tradeables then works to stabilizing the income from the
tradeabl es sector, and thus also private consumption via stabilization of the real product wage in
the tradeables sector. This demonstrates that it is possible to design practically implementable
automatic budget rules which work adequately to both supply and demand shocks.

8. Concluding Remarks

In this paper we have investigated to what extent the fiscal policy can be used to stabilize the
economy under varioustypesof shocks. Thisanissueof cons derableimportancefromapolicy point
of view, yet it has not received much attention in recent research. The main results are as follows.
Fiscal policy can be used to stabilize the economy both under supply (productivity) and demand
(preferences) shocks. In our modd, fiscal policy works by affecting the product real wage in the
traded sector viathe effect of the price level in the non-traded sectors on the economy-wide wage
level, thus stabilizing income in the traded sector. Stabilizing income in the traded sector
entails stabilization of national wealth, with the consequence that private consumption is
stabilized. Given anincomplete capital market precluding diversification of income risks and risk-

averse agents, there isawelfare case for such a policy. Under productivity shocks, the optimal
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fiscal policy isin sharp contrast to the Keynesian prescription, as public demand should be
increased when output ishigh, owing to apostive productivity shock. However, under demand shocks
thetraditiona Keynesian strategy prevails. public demand for non-traded goods should beincreased

in periods with low output in the non-traded sector.

In practice, incomplete information makes it difficult to implement the optimal fiscal policy.
Thus, we aso investigate to what extent automatic budget reactions are in accordance with the
optimal fiscal policy. We find that automatic budget rules where public real demand iscyclically
dependent has a stabilizing (and thus welfareimproving) effect under demand shocks, whereasthe
effect is destabilizing under supply shocks. Nominal budgeting rules, specifying a certain level
of nomina outlay on public demand for non-tradeables have, however, a stabilizing effect both

under productivity and demand shocks.

Inour model, householdsdidikevariationin private consumption, while public consumption hasno
direct impact. Thus, the optimal policy involves complete stabilization of private consumption,
while public consumptionisalowed to vary. In amore generd setting, households' utility depend
on both private and public consumption, and presumably households didike variation in both. An
interesting topic for future research would be to look for an optimal mix of stabilization of the

two components, private and public consumption.
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Appendix A: Steady-State Solution

To simplify notation, it is useful to write the consumption function (14) on the form

c = &(P)S(P) -9 + ePf
where

eo(P) =

© Pso, eP--2-2 950
l-a P l-a 1+6 P

and e;(P) < 0, and €](P) < 0.

The effects of an increase in public demand for non-tradeables can be found by implicit

differentiation of the equilibrium condition for the non-tradeables market (10):
s,0P = (Y- - e/f + eS)dP + dg

Rearranging yields

dP _ 1

da /i / — >0
dg Sl_eo(y_@_elf_eOSl

That is, arise in government demand for non-tradeables leads to arise in the price of non-trade-

ables. Therisein the price of non-tradeables then leadsto ariseiny, and areduction in ¢ and

y.

The effect of arisein government demand for tradeables can be found in the same way. Implicit
differentiation of the equilibrium condition for the non-tradeables market and rearranging gives

us

P _ - &
g 5 -ey-9-ef-es

<0

The price of non-tradeables falls due to the negative impact on consumption of the tax rise that

takes place when government demand for tradeables increases.
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Formally, the effect of a productivity shock on the price of non-tradeables is also found by
implicit differentiation of the equilibrium condition of the non-tradeables market.
50P + s,dn = gdP(y-g + &f5,dP+S,dn) + e/dPf
Rearranging gives us
f _ - S, T 65
dh S, - e@(y @) €

_Sl- eg;f (A1)

To seethis, it is useful to write the supply functions on the form

B J—

= 1 T3 .. o P

- = -s —s

%" %% " g TP )

Now, we have that § = S'y/y and 1“ - °P (from (2) and (3)), 50

-a  ¢pP
1 e cy
- es = —ylbPg|-1+22L
2% Y [ +Ey)

which is strictly positive if and only if < >
y

<|| ol
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Appendix B: Optimal Stabilization Policy

oo (A,
k =k ° I_go +0, -

Weshall show that o implying'tt = O eadsto stabilization of net-wealth
= 0) and therefore consumption ( b, = ).
From (1) we have

~ d

b, = 1+ 4 A
and from the budget constraint

ft+1 = (1+ d)(ft + it ) bt)

o ~ (Pg,
From section 3 it follows under the assumption | —| = 0 that

t
" 1 éx
A = 28 E, (1+4d) it +f
t 1 a 8]20 ( ) t H

and

~ d - ~

I, =a mAt + 1t
It follows from 1tt = O that there is a solution where At = Tt = b =0

thereis

Using the same procedure asin gppendix B we haveforW = W' © - 1rgit = O and hence

asolutionwhere”™t = ft = b =0
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