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PRODUCT DIFFERENTIATION, FISCAL POLICY, AND FREE ENTRY

Luis F. Costa

In this article we extend the intertemporal general equilibriwwmsector model for amall
open economy, previously developed in Costa (1988). Prdiiffietentiation is introduced in
the non-tradablgood sector, wherarge firmscompete oveguantities. The exchange rate is
fixed and financial capital iperfectly mobile. We studyshe macroeconomic effects of fiscal
policy considering three differemypes ofentry: new firms per industry, new industriasd a
combination of both. A welfare analysis is also produced.

1. INTRODUCTION

ENTRY is recognised to be an important issue in macro models considering
imperfectly competitivanarkets. Howevetwo lines ofresearch have be&ept apart.
The homogeneous-product oligopa@pproach, where entipeansmore firms in the
industry, can be found irCosta (1988),and in the Cournotian Monopolistic
Competition model of Snowdi983). Themonopolistic competition approach, where
it means more brands, can be found in monopolistic competition mikdeBanchard
and Kiyotaki(1987),Dixon and Lawler(1996) ,Dixon and Santon{1995) ,Heijdra
and vander Ploeg (1996) , Rotemberg and Woodford (1995) , Startz (1989) , and
Weitzman(1982), and in theoligopoly with differentiategoroductsmodel of Peretto
(1996). Forsurveys see Dixon and RanKih994) andDixon (1994). Ourmodel tries
to go beyond thesmitations, considering amall open economyvithin a monetary
union (characterised byfexed exchangeateand perfecfinancial capital mobility). In
this economy each industry produces a differentiated non-tradedad and is
composed sever&ournot competitorsCompetition works at both thatra-industry
andsectorlevel. The size of non-tradablgoods producers sssumed to be large also
at theeconomylevel and Fordeffectsare considered as in d'Aspremont et al. (1989).
In addition,fiscal policy isdecentralised withithe monetary union, i.edecisions on
taxes and government expenditure are taken atetomomy’s level, and labour
markets are competitive.

Sincethe model generates riiple equilibria, three types of entry are considered:
more firms (I), more industriegll), and a combination dboth (lll). In case I, we

" A NATO fellowship is gratefully acknowledged. | would like ttrank Huw Dixon, whoseidea and
challenge led to this article. | aafso indebted t&arim Abadir, GiovannLombardo, Marcus Miller,
Alan Sutherland, Gabriel Talmaiand Michael Wickens fortheir stimulating and challenging
commentsand to the participants at a seminar at tmversity of Kent, athe Workshop on the
EMU and the EUUniversity of York),and at the Sprin¢yleeting of Young Economists (Humboldt
University, Berlin), for their comments and suggestions. Errors remain unerringly my own.

! The latter is closer to spatial models than to pure monopolistic competition ones.
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study theeffects offiscal policy whenentry implies more firms per ndustry and a
constaninumber of industries, as the homogeneous-produaligopoly approach. In
casell, entry means a change the number of non-tradable goodsut not in the
number of firms pemdustry, as in thenonopolistic competition approachinally, in
caselll, we assume a special case of a simultaneous chanpetlofmnumbers. In
section 2, we derivéhe microeconomic foundations @he model. In section 3, we
generate a benchmaititial steadystateand we do a comparative statmsalysis of
small deviations ininitial conditions for the three cases considered. In section 4, we
briefly study the short-run features of the model. In section Snvestigatethe long-

run effects of either temporary and permarfesaal shocks, under the three types of
entry. Finally, insection 6, we assefiscal policythrough household’s intertemporal
utility. Fiscal policy is shown to be effective aggregate outputnder the three cases.

Its effect on welfare is mainly walrasian in céiséout it can be keynesian whemarket
power is high in cases | or lll. Therefore, pure waste government spending can be used
to increase households’ welfare whigne economy is in oneonsiderably inefficient
steadystateand profits ardikely to inducethe entry of mordirms in the existing non-
tradable goods industries.

2. MICROECONOMICFOUNDATIONS

There argwo types ofgoods produced: a homogenedreglable andh brands of
non-tradablegood. The economy ismall, so thathe price of the tradabigood is set
in theinternational market. Labour tee only input and issectorspecific. We refer to
each type as ‘tradable’ and ‘non-tradable’ labour. Both labour markets are competitive.
Government expenditure is pure waste, and is made in a basket of both typedf
Lump sumtaxes and seignorage are usedirtanceit. There isonly an international
bond, theexchangeate follows a flat shock-fregpath overtime, financial capital is
perfectly mobile, and labour internationally immobile.

2.1. Household behaviour

The representative househotthximises aradditive intertemporal utility function
over an infinite lifetime horizon

U [(o8 K A A T S LA
Y {T—H{(Nt) s X () } )

where 0 <B < 1 is the discount facto€, is an aggregate consumptimex, N, the
quantity of typee =T (‘tradable’),NT (‘non-tradable’) labour supplied, amd/P; the
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real money balances #te end of period.”> Also wesuppose >0, y< 0.2 x, £ >0,
andp > 1. The consumption indeXG;, is Cobb-Douglas and homogenous of degree
one (HoDO)

¢ =(d) (g (2)

whereC,' is the consumption of tradabimod,andCN" is a CES basket af non-
tradable goods consumption, where there is no love for variety

1

CIT = nl-o{i(cﬁ{)c:}o_l 3)

¢t (=1, ...,n) is the consumption of tygenon-tradablegyood,and theo > 1 is the
reciprocal of the elasticity of substitutfoiThe budget constraint is given by

:3+Mt+rf.<f+i SHRHR S 2 “
=1

wherei; is thenominalinterest ratgaid on bonds held untihe end of period, F; the

real domestic neibreign assets holding®); the money holdingsw’® (e = T, NT) the

wage rates for typs labour,IT; the profitincome,p;" is the price of the tradabtpod

in domestic currencyp?} (j = 1,...,n) is the price of typg non-tradablegood,andt;"

a real lump-sum tax. The appropriate cost of living inéexs given by

n

RGO L ES {C O

n'4&
wherel = a™.(1-a)** andp,"" is the appropriate non-tradable good price index.

The household optimal decision in terms of consumption is matleda stages.
First, it decides the consumptidevels ofaggregate consumptiagood, leisure and
real money balancesSecond, it decides theptimal composition ofaggregate
consumption between tradable and non-tradajded. Finally, it determines the

2 All stocks are measured at the end of the period denoted.

¥ We excludethe range (0,1from the domain ofy. This implies anelasticity of intertemporal
substitution smaller or equ#than one. Since empirical evidence suggehts elasticity to be small,
and numericaéxperiments for positive valuestlo not generate significant differences, wsethis
simplified version. For more details see Costa (1988).

4 We can see Costa (1988) as a special case of this modebwhen
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optimal composition ofhe non-tradablgoodindex. The household is a pritaker in
labour andfinancial markets, and has niafluence onthe firm’'s decisions. We can
summarise its behaviour with the following set of equations

P N
CM:[Pt .B.(1+|t)} C, (6.)
t+1
T -1
QTza.[%) C (7)
t
NT \ 1
QNT=(1—0().['C’t ) C 8.)
R
1
R R T
(e=T,NT) N, :[E-Qy 1.3:} a,b (9.)
_ 1
M, [1 o, i }
e =) e O e (10.)
R [x = 1+
. p.l\le -0 CNT
(=1,..n) ¢ = p:NtTJ : ;] (11.)

Equation (6.) is the aggregatensumption Euler equation. Equatidids) and(8.)
are the tradable and non-tradableod demands(9.)represents the labosupplies.
Equation (10.) representeal money balances demarfénally, (11.) gives us the
demand for each brand of non-tradabteod. Additionally, we have to consider the
transversality condition for non-human wealth.

2.2. The tradable good sector

The representative firm in this sector maximises the present value of its real profits

o0 ptT.qT_WT. NT 12
w5 2

where q:n;:01/(1+ r) fort 2 1, anda = 1, is the discount factor,
r.=(1+i,).P,/P,, - 1is the real interest rate, agd stands for théirm’s output. We
assume a Cobb-Douglas technology

¢ =1(N])’ (13.)
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where 0 <@ < 1 impliesnon-increasingeturns to scale€Consideringhe firm is aprice
taker in the tradablgood, ‘tradable’ labour, andinancial markets, we have a static
optimisation problem with the following first order conditions

[
T |1=@
q =F-W—‘TT ’ (14,
(O 0%
T 1-0
NT = [EW_;} e (15.)
(O 0%

Equation (14.pives ushe domestisupplyfor tradablegood.Equation (15.) is the
‘tradable’ labour demand.

2.3. The government

Government purchases both types gaiods with the same preferences as the
householdlts aggregateonsumptionG; gives no utility tothe household, and does
not affectfirms’ productivity. Government expenditure is finandexdying areal lump
sumtax on the household;", and a lump-sursorporate tax omachfirm in the non-
tradablegood sectory;"". Since we haven firms in each one of th@ non-tradable
good industries, total real tax revenues argiven by 1, = 1" + m.nz\". Also,
seignorage is a source iotome. Considering we have a representatifieite living
household, ricardian equivalence holds in this mo@leérefore, there is no lost in
ignoring government borrowing. Also, we assuthe government/centradank is
responsibldor keepingthe exchangeatelevel, and commits itself to a time-invariant
netforeign assetstock. Thus, the budget constrainGGs= 1, + AM/P;, and demand
functions are similar t¢7.) and (8.).

2.4. The non-tradable good sector

In this sector,firms 1 to m produce the brand Tirms m+1 to 2m produce the
brand 2 and so forth. Hendems (j-1).m+1 toj.m are the producers of gogdj = 1,
..., N). Firmi0&{(j-1).m+1, ...,j.m}°> maximisesits present discounteehlue of real
profits

0 NT NT _ T NT
i=1,..., n max . pj,t'q,t V\{N . N,t —TNT 16.
i QN tZOa1 P ! ( )

t

® We usey/to represent non-tradable good indugtry, ..,n.
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where ¢ is its output,and N/{’ is ‘non-tradable’ labour input. Thigm is a price
taker in therelevant labour market. THamp-sumcorporate tax is the source of a
fixed cost as wecanfind either inCosta (1988) and Snower (1983)Ve assume the
following technology

.j =1,...n QT =1 NI (17.)

Firmi competes over quantiti@ssumingotherfirms’ actions (productionsyyithin
the industry, argiven to itself. However,since each type of non-tradalgeod is an
imperfect substitute of the others, competition gmsndthe intra-industryevel and
exists atthe inter-industrylevel as well. We assumigm i takes prices irother
industries as given. Consequently, weesuppose a market structure that does not
correspond to the traditionaCournot oligopoly. We wll call it Cournotian
Oligopolistic Competition. Eacfirm competes for theesidual demand existirfgr its
type ofgood, at thendustry leveland,simultaneouslyfor the resilual demand for all
non-tradable goods, at the sector level. If we consider the limit aftthisturewhenn
tends to infinity, we have Cournotian Monopolistic Competition, using the
classification ofthe general equilibriumconcepts under imperfect competition in
d'Aspremont et al. (1997). Iifable 1 we present songpecial cases of market
structures for the non-tradaldeod sectorarising fromthe framework we described.
Using our framework, themodel shown inCosta (1988xan be viewed as a special
case of the present omden we considem, thenumber of industries ithe sector, to
be equal tmne. In thesame way, models considering monopolistic competition in the
non-tradablegood sectorcan be considered lanit case of this model whem, the
number of firms pemdustry, is one and is large. The walrasian case is also a limit
case when we considerto be large, whatever the number of industries in the $ector

[INSERT Table 1HERE]

Looking at anothedimension ofthe problem, thesize ofthe non-tradablgood
sector in theeconomy is an important issuedefine firms’behaviour. If 1ea, which is
a measure of the sector’'s importance in the econonsigngicantly different from
zero, both the aggregatensumption and price indevannot be seen as exogenous
variables bytheindividual producer. As in Costa (1988), i@low d'Aspremont et al.
(1989)when we assuminere are For@ffects on thesawo aggregatevariables to be
considered at thenicroeconomic levellLet us analysethe behaviour offirm i in

® We discuss the reason for this choice in detail in the first of these papers.

" In this case, we have to consider the fixed cost to be zero.
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industryj. The objective market demand clearthg market for non-tradabtpood]j,
given equationg8.), (11.)and their homologous for government, corresponds to the
following pair of equations

._ pT)° D Ty
] =1,...n o :[J_NtTJ P S qu , DV :(1_a)_[ t ) Q a,b (18.)
%) N« R

where D/ =c/{ + g} is the totaldemand for non-tradablgood oftype j, gi{ is
government demand fahe sametype, D" = C'" + G\T is total demand for
composite non-tradabigood, G"" is the government non-tradalgeod consumption

index, and); = C; + G, is total domestic demand for aggregate consumption good.

We nowassume a symmetric equilibrium hold in each market for a non-tradable
goodtype. Therefore, in markgt every firm must produce thesame quantity and,
consequentlyposts thesame priceyy’ = q;, Ji# h /. Given identical technologies
and demands, it is easy to ssenmetry holdsacross non-tradable goods’ markets as
well. Firmi’s maximisationprogram is constituted by equatiai®s) and(3.), and their
correspondentlefinitions for governmentgiving us the Fordeffects viaaggregate
consumption(5.) which take into account the Fagtfectsthrough the aggregafeice
level; (16.), defining the objective function;(17.), the productiorfunction; (18.)the
market demand for this type gbod;and thesymmetry conditionglue to dentical
preferences between the household and governmeght G = ¢/ G and
C'"/1G =G/ G. Assumingthe firm takes the real interestte asgiven, the
intertemporamaximisation problem coincides withsgatic one, and the corresponding
first orderconditions under aymmetric equilibriumaregiven byequations (19.) and
(20.). Wesupposed the pure non-co-operatggilibrium to bethe one to holdsince
we face a multiple equilibria problem arising from the Rbkkorem.

The price setting condition is given by

1-n. -0 +0.
pj'\,‘tT - N _WtNT - l-a+o m_WtNT (19.)
J 1+v;, —n;, g.m-a

wherev;; is the reciprocal oflemand elasticity faced by this firm. Likewisg; is the
elasticity giving usthe proportional change in the aggregate plesel whenfirm i

increases its production by one percassuming the othdirms to maintairthe same
production level, i.e., n;,=(0R /84 ).(¢f' / R). Under thesymmetric equilibrium
assumptiony;; = -1/(c.m) andn;; = -(1-a)/(c.m). First, we can asily see thdimit of

price-wage ratio whea tends to one, i.ewhen non-tradablgoods tend to bperfect
substitutes, corresponds to the ratio obtained in Costa (1988). Ssitmethe price-
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wage ratio dependsegatively ong, for the same values ofx and m, product
differentiation reducethe market power of thiadividual firm. The economic intuition
lies onthe competition withfirms in other industries andchot only within the same
industry’. The othefirst ordercondition gives ugirm i’s labour demand driven by the
need to clear demand in its market for the price it sets

.j =1,...n NN =1 gV (20.)

We assuméhe number of firms pemdustry,m, and thenumber of industries in the
sector,n, cannot changenmediately,due to theexistence of a one-periddg to set-
up or close down aaxisting firm. However,when we impose aero profitcondition
in the steadytate, weaceanother mliiple equilibria problemThe partialequilibrium
in the market for googlimplies areduced form fofirm i’'s real (static) profitsvhich is
of type My = /(mn O, g, W 1" ,a,0), andD,’ = C'+ G/". Firm i's profit
function is decreasing dmothn andm, as we would expecGiventhe valuesfor the
parameters and the exogenous variables, and for thensaméncrease im decreases
both the market power and, undersgmmetric equilibrium,the average market
demand for this type ajood. Wecan observe this relationshiprough thefollowing
partial derivative

omy __a()  gm) [

om n m.(l-a+c.m’

wherea(.) = 1 p". D" W' *Yn > 0, g(m,.) is theprice-wage ratio and2.
Considering the sanmg, an increase in, under asymmetric equilibriumgecreases the
average demand for each industry and, theretbeeprofits of eacliirm, as we can
see using

aT[i'T‘tT:_a(-). g(m.)-1 <0

an n* m[gm)] "

Let usimagine wedeparturefrom a zero profit situationThen an unanticipated
shock hitsfirm i, generating positive profits for thaitial values ofn andm. The
situation before the shock is represented by point A in Figng.point on the BCD
schedule is a zero profit equilibrium. We are going to consider three cases: (i) in case |,

8 If we consider the Lerner indep;;, as a more appropriate measure of mapketer, wereach the
same conclusion as we observe that

L _o.m-a ., _m-a i=1..n
Mit = a < l(!rpl Miy =
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the number of industries is fixednd entry meanmore firms in each industryThis
corresponds to thsehift from A to D. Notice themodel in Costa (1988) uses the
expression ‘free entry’ in this sense andtf@ special case whem= 1; (ii) in case I,
the number of firms perndustry is fixedand entry meansore brands in the non-
tradable good sector.This corresponds to thehift from A to B. A model of
monopolistic competition would be a special case wimen 1; (iii) in caselll, we
assumen = km and, consequently, entrpeansmore firms per ndustry and more
industries as well. Ofourse there would b&uchmore cases to deal witmcluding
the consideration of thémit case of monopoly, the uppdimit for profits and
represented by point M, but whink thesethree cases arsufficient to give us an
extensive cover of the most interesting cases occurring in real economies.

[INSERT Fig. 1HERE]

Equilibrium in the ‘non-tradable’ labour market given by the marketclearing
condition equalising supply, which is described ®yb,and its demand given by

n j.-m

N =y Z NN (21.)
J=1i=(j-1).

m+1

3. A BENCHMARK INITIAL STEADY STATE
3.1. Finding a closed form solution to the model

At the macroeconomic level, we can define an aggregate output concept as

pT n pNT j.m
Y=g + § 2L q (22.)
t R t JZ:l[ R [i:(j—l.m;tl

We suppose the rest of the woslgpplies or purchasesy quantity of the tradable
good at the currergrice level.Net exportsX;, are thedifference between domestic
supply and demantbr the tradablegood X, =¢' - D', and an aggregate budget
constraint for domestic agents, adding up individual constraints is given by

G+G=Y+1, k,-AK (23.

whereF=By/P; represents real n&treign assetbeld bythe household. In the steady
state werule out unlimited Ponziborrowing schemes consideritige intertemporal
budget constraint which follows fro(@3.)

° For sake of simplicity, we assume the representative household’s share on foreign firms to be zero.
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C+G=Y+r1.F (24.)

where variables with asteriskepresent their steadstate equilibrium values. We
assume the necessary condition for a zero growth steady staeatl @peneconomy
with perfect capital mobility hold$,=r =(1-B)/B, where the interest rate as to be equal
to domestic householcate oftime preference. As in Obstfeld and Rog¢iP95),
Sutherland (1996) , and Costa (1988), assumeG = F = 0, in order toobtain a
closed form solution tdhe steadystatemodel. The correspondent steastpte path
will be our benchmark. When we consider either to be exogenous or to be
proportional tom, we can reduce the steadfatesystem to awo-equationsystem
with two variables to be determine@, andm, for convenience. Ihoth cases (I and
[l1), we cannotobtain a closed form solution ftine wholesystem and, consequently,
we have to obtairm through numericalmethods. Wen we considem to be an
exogenouvariable(casell), we obtain a closed form solution féme reduceanodel
determiningC and, in this case. For thebenchmark steadstate wederive a solution
for C givenm andn which, in any ofthe three cases considered| e determined
jointly by this equation and theero profit condition. Steadystate real aggregate
consumption is thus given by

(o3 :[( f(m).é)"'l_[ﬂ)a'w]p (25.)

wheref(m) = (1-a+o.m)/[(1-a).(c.m-a)] andp = p-y.[1-a.(1-¢)] > 0. The aggregate
consumption (andutput)level in this equilibrium igreater thawhen we consider a
single homogeneous non-tradable good, given the same valoe Tdre reasoties on
the effect of product differentiation onthe market power of théndividual firm,
reducing it and, therefore, reducing thgerfect competitionnefficiency level in the
economy. We can easily demonstrate that considering

oC _ (1-a)C <0 andaf(m,.):_ m <0

of(m, ) B p. f(m,.) 0o (c.m-a)’

Finally, using (25.)n the zero profit condition

' The balancdudget constrairandour assumption of an exogenous fisgalicy imply the positive
tax revenue from the non-tradalgeod sectohas to beoffset by benefitgranted to the household so
thatn.m1"" = -t".

10
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*1— - *
_ECT(nm T e
i0. (c.m-a)

(26.)

Let us compare thbenchmark steadgtatelevelsfor some of thevariables(e.g.
aggregate consumption) with the oneCasta (1988). In that case, we use sheme
set of parametevalues, except foo, which has to bgreater than onwith product
differentiation. The difference betweehe two situationslies in the value for f(.).
SinceC is decreasing if(.) , andf(.) is decreasing io.m, it is easy to sethat: (i) if o
< my/m, where my is the number of non-tradablegood firms considering a
homogeneous non-tradabimod?, the benchmark steadsgtate level for aggregate
consumption would be lower under imperfect substitutabi(ity;if o = my/m the
benchmark steadgtatelevel for aggregate consumption would be #@me inboth
models; (iii) if 0 > my/m the benchmark steadstatelevel for aggregate consumption
would be higher under imperfect substitutabilitytice thatmy/m > 1, giventhe slope
of the isoprofit schedule in then( n) space, anch can be endogenous (cases | Hhd
or exogenous (cadé, in the model withproductdifferentiation. Therefore, none of
these cases can be ruled out a priori.

3.1.2. Comparing different initial steady states

The first step in the analysis of theneral equilibrium in this econonegnsists on a
comparative statics investigation of a log-linear versiothefmodel. We look upon
the effects ofslightly differentinitial conditions on thgeneral equilibriunset. We use
the values obtainedor the benchmark steadgtate and the relevanbehavioural
equations, to derive a log-linearised versiontlodé systemaround that particular
equilibrium point. However, as we demonstrated before, gemepalibrium depends
on the assumptions waakeaboutentry in the non-tradablgood sectorTherefore,
we have to considdahreedifferent log-linearised models correspondingtite cases
we proposed to study. Variables withts represent its long-run percentageiation
from the benchmark steadstateand can be defined dd” =dH" / H . An exception
has to be made fd8" andF’ because itequilibrium values irthe benchmark steady
state were set to zero. Therefore, define its permanent log-deviations wiesspect
to the consumption of composite go&d=dG / ¢ and F' =dF /C . Thesystem
of equations we obtain is the following, assumfﬁ:q =0

o) :%_ E 4y 27)

1 The value fog"™ can easily be obtained usifig.

2 The number is given by the limit of wheno tends to unity.

11
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N L VA

P _H.[(u 1).Q +(1-y).C - b. m] (28.)

c=4G-6 (29.)

m*:].—z-bz.((j*_ﬁ) O case |

A =g —1_211'b2 .M O case |l (30.)

M = 1_:2. 5 0 O case Il

~ 1-a A 0.0 (1-y).b,

Y ==——. ) - . P- .C 31.
H (Q+b. 1) H=@ H.(L-9) &)

The valuesfor the new parameterspnsideringm = 2, aregiven byb; = (o.m-
a)/(2o.m a), 1/3< by, < 1/2, b, = o.m/[(0.m a).(1+o.m a)], 0 <b, < 1,k =
b,/(1+b,) andb; = p.[1-a.(1-@)]-(1-a).¢ > 0. We can compare these paramevats
their homologou$rom Costa (1988), for theame values ah anda, which aregiven
by thelimit wheno tends tounity a =limb, >b, and a,=limb, <b, (m = my) ™,
To obtain the previous steady-statgstem, first we substitutall the ndustry and
sector variables, exceptingn and n, leaving only the macroeconomiaelevant
variables. Equatio(27.) isthe log-linear form of24.). Equation (28.)arises from(5.)
and fromthe reducedorm for p"™ . We obtain(30.) usingthe zero proficondition in
(26.), and (31.) is thelog-linear version 0f22.). We use théollowing notation for

static multipliers

l:l* l:l* l:l*
Oun=—7r._. +0pc=a|=0 ando , =6 =0
h G =0 G A =00 case | F A =00 case |
£ =0 i =00 case Il i =00 case Il
A =m O case lll A" =m O case lll

for h = n (casel), m (casell). Table 2 show uthe staticmultipliersfor H =Y, C, m
andP, and where

b.b, O case | A, O case |
v,=¢0 O casell andA,=(1-v).p-(1-a).v,=:p O case ll
k.b, O case lll A, O case llI

[INSERT Table 2HERE]

13 |f we want to generate benchmark initial steady states where the number of firms per industry is the
same, we have to allow for different fixed costs.
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The determinant of the systefy, is positive, and it is easy to observe thatA; >
A >A= IImlAl.14

3.1.3. Case I: n is exogenous

Here we consider entry affedtse number of firmger industry, buhot thenumber
of non-tradablegyoodindustries, which we assume to be exogenously determihes.
version of equatiorf30.) determinesi given . First, let us study theffects of
considering a larger number of non-tradajpd@d types in the economy. Thabvious
effect of agreatervaluefor n is the consequent reduction in theduefor m under a
zero profit equilibrium. The static mltiplier iS Oy +~—p.b/A;<0. The immediate
consequence of themallerm is a higher markepower for each firm.Thus, the
aggregate production of (composite) non-tradajged issmallerand is sold at a
higher price, inducing a higher aggregate priceindex, i.e., Op~(1-0).(1—
V.@).b1.bo/(n.A1)=0. Even considering effect onhe tradable good equilibrium
production is positive, we obtain a negative effect aggregate output and
consumption arising frorthe largernefficiency level inthe economyoy ~=0c —=—(1—
a).by.by/A<0.

Second, let us noanalysethe effect ontheinitial steadystatevalues ofmarginally
different level ofgovernment expenditure. Consideriagotherinitial steady state
where the non-tradabtppod ishomogeneous, i.eg tends to one, and thixed cost,
4", is such thain, the number of firms in the sector, is equatto, thevalues from
thebenchmark steadstatewith differentiatedproducts. Inthis speciatase, the price-
wage ratio is theame irbothmodels and, consequentl| variablespresent thesame
initial values. Furthermorethe parametewalues inthe log-linearised steadgptate
model are thesame sinces; = b; anda, = b,. Therefore, thenodel with asingle
homogeneous non-tradald@od produceexactly the sameoutcome as the one we
present here. However, we also want to compare the statipliers in this model
with the one inCosta (1988)henthe set of parameterlues isthe same, of course
exceptingo andn. We know asmaller valudor mis generated, i.em<my ando>1.
Unfortunately,b; andb, depend oro.m which can be smaller, equal greaterthan
my. Thereforeanything is possible iterms of rankinghe staticmultipliers in both

¥ tis easy talemonstrat¢hat/; is greatethanA, for m=my, the determinant of theystemmatrix
in Costa (1988). The main step to consider is to recognise that

a(bj.bz) o m[z.oz. m +a.(l—a)]

do (2.00m-a).(1-a+0.m)’

and,therefore,b;.b, <a;.a,. We showed irthe above-mentioned article it is impossible fdrto be
non-positive, givery < 0.

13



14 LuisF. CosTA

cases. A larger government expenditieeel would have a positive impact on the
profits in the non-tradablgood sectoland, therefore, would generate a largetal

m. Consideringhe effect onaggregate consumptionds ¢ = Oy - 1, it is notpossible

to ruleout eithercrowdingout or crowding in of private consumption due to a larger
initial government consumption level. Givéme effect onoutputand markefpower,
and the particulastructure of the labour market, thegative multiplieffor aggregate
prices is replicated in this model.

Third, we have tanalysethe effect of a differentnitial endowment of neforeign
assets. A positivenitial level of net foreign assets, of onper cent of aggregate
consumption, is an extra sourceintomefor the household. Thereforepnsidering
the elasticity of intertemporal substitution is less than unitg, household igilling to
supply less labour of both types and aggregate output is |dsrisdue to theeffect
on aggregate consumptionA higher level ofwealth induces a bigger consumption
level and, consequently, a negative effect on labour supplies. The effectaod on
the aggregate price index is positive.

3.1.4. Case Il: m is exogenous

In this case we assume entry affethe number of non-tradablgoods in the
economy, and therefore tmeimber of industries ithe Cournot sector, but not the
number of firms existing ineach industry, which we assume to be determined
exogenously. The steadatelog-linearised system remainise sameput equation
(30.) has now a different interpretation, when weake into accounti” is the
endogenousariable inthe zero profittondition and, entering(28.) aswell, is not
determined in theystem. First, let us studlge effect of a largem in theinitial steady
state. Theconsequence of this changeimitial conditions onn is given byo, .=
[p.(1-by.by)+a.by.by]/(p.b1)<0. The static mitiplier is different from -1, sincem
influencesmarket power and, thereforprice andoutput in thenon-tradablegood
sector.Giventhe lower market power, aggregatetputand consumption areigher
as themultipliers show oy r=0c n=(1-0).b,]/p=0. The aggregate pricedex is lower
due to theindirect effectthrough price-wage ratiaop ,=—(1-0).(U-Y.9).b/ (1.p)<O0.
Second, we study theffects of a differeninitial fiscal policy inthe initial steadystate.

A higher valuefor G stimulates profits and, therefore, induces entrythim non-
tradablegood sector.Entry means, in this case, a larger 0,c=(1-y).[1-a.(1-

SWe expecthis multiplier to benon-positive fory < 0 andfor a plausible set of values ftre other
parameters. The relevant constraint implies thatrttiease in the householdteady state aggregate
consumption cannatxceedthe (new) real interest incomeNotice that this restriction isomehow
equivalent to impose marginalpropensity to consume less or eqilnunity. For more details, see
Costa (1988).

14
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©]/p=0. However, since the price-wage ratio iswot affected by changes in,
deviations from the benchmark initial steadgteattributable to a distindtscal policy,
are notaffected byproductdifferentiation and its relevant statiaultipliers correspond
to their homologous in the homogene@a®d model, when we ruleut entry.Third,

a higher initial level ohetforeign assets would induce mdnens to be inthe sector,
which would mean more types of non-tradablgood: on=(1-[3).(L—®)]/(B.p)=0.
Again, the other static multipliers remain indifferenthte introduction of non-tradable
good brands.

3.1.5. Case Illin/m is exogenous

When we analyséhe last of the three cases considered, entry in the non-tradable
good sector means, simultaneously, a change in the numirenoper ndustry and in
the number of industries. We assurheth numbers movedogetheraccording to a
proportional relation whera = km, k > 0. Therefore, we add an exiralependent
equation to the steadgtate system, allowing us to determirt@oth numbers as
endogenous variableshis fact alterghe form of equation(30.) in thelog-linearised
system. First, when we considée initial steadystatechanges arising from a different
initial fiscal policy. The static multipliers are similar to those presented in case I, even if
they show different valuedotice, inthis casethe entryincentive has to be shared
betweenfirms and industries. Second,hagher initial level ofnet foreign assetstill
has positive effects om, aggregate consumption and pricdgain, the effect on
aggregate output is negative.

3.1.6. Comparing the three cases

Finally, let us compare thealuesfor the staticmultipliers amongst the threeases
considered and with the findings @osta (1988). Adifferent initial fiscal policy as
differentiated impacts othe key endogenous variablédultipliers are sorted imable
3. We obtain a clear pattern for the effects of a larger government expenditure on these
variables, where we can concluthee sensitivity ofthese statianultipliers decreases
whenthe importance of theaumber of industries ithe free entry procesacreases
(and the importance of tmeimber offirm per industry decreases). Teamepattern is
observed for the static nédreign assets multiplief®r the aggregate consumption,
aggregate pricandex andthe number of firms_perindustry. This also aies
unambiguously to aggregate output.

[INSERT Table 3HERE]
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16 LuisF. CosTA

4. SHORT-RUN ANALYSIS

If an unexpected shock occurs, batandm remain unchanged during that period,
i.e., entry caronly happen in thdollowing one.Log-linearisingthe short-rursystem
around thebenchmark steadgtate path webtain aset of equationsery similar to
(27.) to (31.).Assumingboth thenominalinterest rateand the price of the tradable
good remain at their benchmark steady-state values, we obtain

FE-'%-H\A(—Q (32.)

R="[(1-D.Q+(1-y).G - b. iy] (33)
.|

Q=G+G (34.)

Ct+l - Ct 1_y ( Ft)+1 Ft)) (35)

m+1=1_2_b2.(1ﬂ—m1) O case |

ﬁﬂzqﬂ—l_g'bz.mﬂ 0 case |l (36.)

ﬁlﬂ:ﬁ.(ﬁﬂ O case Il

o 10 (e N0 o (1-y)by

=0 Q- 22 p BV 5
H (Q+b. M) H-® I u-(u—cp)Q 57)

where variables withhats represent its short-run percentafgviation from the
benchmark steadstate pathand aredefined asH, = dH, / H". Again, G, and F, are
defined respectively adG / C and dF. / C . Equation (32.) is théog-linear version
of (23.), and highlightsthe fact thatF; is an endogenougariable inthe short-run
system. Equatior§34.) isidentical to(29.), butdefinesQ,, the domestic aggregate
demand, instead @3, which isnow given by(35.), thelog-linear version of6.), the
Euler equation. Equations (33and (37.) aresimilar to (28.) and (31.). Finally,
equation (36.)reflects thedynamicpattern of entry. As in Costa (198&)bstfeld and
Rogoff (1995) and Sutherland (1996), inaédia, the presence of a unibot inthis type
of models is inevitabledowever, we restrict ouanalysis to eitheunanticipated one-
period temporary or permanedigcal shocks, i.e., log-deviations frothe benchmark
steadystate path fof5; are of typeG, =1 fort = 1, G, =0 fort > 2 and the shock is

16
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temporary (Temp), and:;‘tzl, fort > 1 and the shock is permanent (Perm).
Furthermorefi, =0 in case I/m =0 in casdl, andf, = i in caselll. Assuming the
economy is on its benchmark steadgte int = 0, we can concentrate tlignamic
features of themodel int = 1, and a new steady sate is reached no latert tha?.
Therefore, we can ignotteame subscriptdor the short-rurvariables. The solution to
net foreign assets log-deviation is given By = F =Y - C— G. We can compute a
closed form solution to this value, givenr assumptiongbout the shocks, equations
(27.) to (31.), (32.) to (37.), and the transversality condition for the household wealth

F=-R +R. G (38.)

where Ry and R, are both non-negative. We present the expressions for these
parameters in Appendix A. Thdollowing features can be observed: (i)
Floase i< F| casen< F| case£ 0 for a  temporary  shock & =0), (i)

Fcase 1< F| case 1< F| case =0 for a permanent shockG{ =1), and,sinceR; is non-
negative,F|case 1 for a permanent shock is alysgreater orequal than its valuéor a
temporary shock. See Appendix B for proof.

5. LONG-RUN ANALYSIS
5.1. A temporary fiscal shock

From the solution of the short-runodel weknow an unexpected one per cent
increase in government consumption generates a permanent foreign debt situation, i.e.,
F=F=- R, <0. Since we assume no further shoclls mappen in period = 2, the
long-run effect orthe endogenougriable H* is dueonly tothe ‘surpriseeffect’ and,
consequently, we haveH" =0y k- F'. Thus, a temporary positivéiscal shock
increase®utput,decreases consumption and prices in pare@, for the threeases
considered. Wen we allowm to change, the negative weaéffect implies negative
profits in theCournot sectoand thezero profitcondition induces a decreasemrand,
as a result, an increase in her map@wer. Thenew long-runequilibrium isPareto-
dominated by the initial one.

5.2. A permanent fiscal shock

A permanent fiscal shock has differentiated effects onahee ofthe statevariable,
net foreign assets, ithe three cases considered. In cHsd, = R, and, therefore,
F=0. Moreover, the macroeconomiariables jump to their new long-requilibrium
in periodt = 1° When we considey = 0, we also obtaitr = 0, in allthe three cases.

'8 The non-tradable good industry variables are affected in peri@dby the new value of

17



18 LuisF. CosTA

The particular value assumédr the elasticity of intertemporal substitutiofone)
equalsthe elasticity of intratemporal substitution between tradables and non-tradables,
which impliesadditional effort in period = 1, in order to smooth theonsumption
patht”.

The effect of a one per cent permanent increase in government consumptiag on
given by M =0, +0,,  F . However,sinceboth multipliers are positive, weace
two oppositeeffects onm: (i) the permanenfiscal expansiorhas a direct effect
increasing profits anoshducing newfirms to enter each market, arfi) the permanent
reduction on the ndbreign assetkevel reduces profits and inducésns to leave. We
can compute the reduced form for the steady-state change in

b/A, O s=|
M =u.(1- C) where u =40 0 s=1I
k/A, O s=Ill

Even if we cannot demonstra@ > -1 holds in general, we expect it to hold for
plausible values ofthe parametetd Thus, under this assumptidiscal policy has a
positive impact orm in cases | andll and, no impact in casé. Furthermore, it is
clear-cut thatrfi|case > M| case > M| case = 0. Now, it iseasy to analysthe impact of
fiscal policy onthe othervariables since we caseparate theffect of entry from the
no-entry effect. Therefore, thempact of a permaneriiscal shock on the aggregate
output is given by\" =a, , +0, .. F which is equivalent to

¢ A7y)[1-a.(1-9)] 1-B y.[1-a.1-9)]-¢ . (1-a)z

= : A
Y B p Y

wherez; = b, in cases | andll, andz; = O in casdl. Sincethefirst term inthe right-
hand side othe equation doesot depend on the type of entry considered, we can
concentrate on the second and third terms. Thus, inlicabke effect of a permanent
one per cenincrease in government expenditure is givertiafirst term alone. The
rank for the second term is case |, chs@nd case I(zero),according to therder of

the change in ndbreign assets. In cases | ailJ (1-a).b,/p is the samebut more
firms per ndustryenter the non-tradabtgppods markets in thirst one. Therefore, we
can conclude that, given the assumptions m¥desse > Y | case 1> Y| case® 0.

17 See Costa (1988) and Obstfeld and Rogoff (1996) pp. 232-235 for more details.

8 Numerical experiments, even considering extreme valuethéoparameters, where nable to
generate an equilibrium whe@ < -1.
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The thirdvariable tostudy is aggregate consumptidssing equatior(27.), we can
observe thesffect of a oneger cent permanemcrease in government consumption.
When we allowm to vary (cases | anidll), we have to considemwo effects: (i)output
is bigger and, as a consequence, consumption tendshighe; (ii) net debt isalso
larger, opposing the previous effect. Therefore, we canmatbiguouslyrank this
variable for the threecase¥’. Finally, we analys¢he effect onthe aggregaterice
index. As we didfor the aggregat®utput, wecan obtain a reduced form fenis
effect, given by

_0-y)(1-0).(1-9) | 1-B (1-0).(n-@.(uY) 4

b =
p B a.W.p
A=) (u-yv.9.z
e

Even if entry meansnore industries andot more firms per ndustry inthe non-
tradablegoods sector (cask), a permanentfiscal shock reducepermanently the
aggregate priceevel. When we allown to vary, the markepower decreasesnd so
does thelevel of net foreign assets, introducing extra sources of price reduction.
Therefore, we notice th& |case 1< P'| case i< B | case £ 0.

6. WELFARE ANALYSIS
6.1. Utility flows

We know,from Costa (1988)utility decreases in the short run due to the decrease
in consumption and in both types lefsure. Also, we know a temporafigcal shock
reduces the household’s steadgteutility flow due to the permanent reduction in the
netforeign asselevel, which induces ateadystate aggregateonsumption and both
types of leisuredecrease. Considering entry tfms in each non-tradablgood
industry, worsens the situati@mnce firmstend toleave theirmarket in this situation
(cases | andll). When we consider a permandistal shock, the steadgtateutility
level may improve if two conditions hold: the aggregate output static fisdgplrauis
bigger than one, i.e., we obsergmwding-in in consumption, and thecrease in
utility due to a consumption (and reabney balances) increase is las®ugh to
compensate the reduction generated by the increase in working time. The change in the
steady state utility level is given by

19 Also, we cannot guarantee the effect will be non-negative.
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* 1 1_B ~ AKX
duU=-=|e-—".¢e. F - .’m 39.
p[q B € & 2 } (39.)

e = uc.[p—1+0(.(1—(p)]+(1—y).(LkT + %NT)> 0
where &= Ha.1-@)+Y,.0- yu.ya.(u-9>0

%=ﬁ.[(1—a).(uc Y- LkT)+ Ypr (L -y .0 .(p)]>0

The expressions fare = CY+x.(1-y)/&.(MTPY), uyt = &N andunwr = NV are all
positive. When entry does not affext casel, is easy to sethe effect of a permanent
fiscal shock on thauitility is unambiguously negativélowever, in cases | andl, the
reduction on the price-wage ratio, created by entry of fiems in each industry,
produces a positive impact on utility which may increase the steady state utility flow.

6.2. Intertemporal utility

When we considethe stream of discountedility flows, we know thedifference
between the three cases considdiesionthe steadystateutility level. Therefore, the
rank forwelfare isthe same agor the steadystateutility flows, i.e., only cases | and
Il can generate a positive change. A third necessary conditiofis¢at policy to
improve welfare is neededhe discountedjains inthe steadystateflow have to
overrun the short-run lost atility. This condition isjJike Costa (1988)equivalent to
dU" >-(1B)/B.dU, wheredU is the change in the utility in periog: 1.

7. CONCLUSIONS

In thiswork we present dynamicgeneral equilibriuntwo-sectormodelfor a small
open economy consideringroduct differentiation inthe non-tradableggood sector.
Considering imperfect substitution betwetre several types of non-tradabtgpod
allow us to nest in a single framewdhe models of monopolistic competition in the
Blanchard and Kiyotak{1987) tradition, and thoseavolving homogeneous products
oligopolies followingd'Aspremont et al. (1989), as in the cas&€Cobta (1988). We
noticed that entry is amuch more complex issue when itay meanchanges in the
number of industriesnf, changes in thewumber of firms_perndustry (n) or a
combination ofboth. The presence gbroduct differentiation implies a multiple
equilibria problendue to the trade-off between thwo above-mentioned numbers in
the zero profit condition.

In the long-run, we study theffects offiscal policy consideringhree cases of
entry: case | whermp is fixed, case Il wherm s fixed, and caskl wheren/m is fixed.
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The outcomes of case | asinilar tothose of Costa (198&)henthere is entry. Case
Il is alsosimilar to the above-mentioned modélut considering entry is absent. The
third caselies in between. Thisesult depends strongly on the assumption that the
household has no love for variety. Therefdiscal policy ismore effective, under
plausibleassumptions, when entry meansrefirms per ndustry than when itneans
more brandsThis appliesfor aggregateutputand price indexand, under particular
assumptions, for household consumption amdfare as well. It is possibleor the
government to improve welfare usifigcal policy incases | andll, but not incase II.
Once againthe assumptiomabout love for variety is crucial. The subset of the
parameters’ space fovhich a welfare improvement happens whieere is adifferent
fiscal policy ismore restricted in cadd sincepart of theentry stimulus iglirected to
change the number of non-tradable good industries.

University of York and Universidade Técnica de Lisboa
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APPENDIXA
The reduced form for the parameters givingiis= F areR, = R
_apBA-y)a, o _aBa-y)p u(-v)-(1-a).v)] s=1, 11, 11l
R o o

S S

whereD, =©_ A +S . vis assumed to be positive. The new parameters are given by
0, .(1-v)-(1-a).v, » ¢ =(u-y)-ay.(u-9>0 , s =5,-s,.v, S=1 11, 1
s =(p+l-a)p +(1-a)y.a.B.(u-9) s, =(p+1-a).(¢ +1-a)>0
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The complexityfor the expression dbs does notllow us to demonstrate it is
always positive. Howevernumerical experimentdor plausible values of the
parameters did not generate an equilibrium able to prdiy®.

APPENDIXB

For temporary fiscal shocks, we kndw 0, therefore:
F|case g (1-a).a.y.(u-9).(1-B).b,.b,

= 1 D ﬁlCase s Iil Case |

ﬁlCaseI ¢A1

- _ _ _ 2 K2 . .
FAlcaseI":l_(l a)ay(u (p)(l B)pbl bz =10 FlCaseIIIS FlCaseI
FlCaseI Al-Dg-(1+b1-b2)

Iflcase t=1- A-a)ay (1-9)-(1-B)k-b =10 ﬁlCase s |£| Case ll
F|case m 0.4,

For permanent fiscal shocks, we knéy.s.i= 0, therefore:
a.B.y.(1-y)(1-a).b b [1-a (1-¢)]

ﬁlCaseI: <00 ﬁlCase < Ifl Case Il
D,
. a.By.l-y).(1-a)k.bll-a (1- . .
F|casen= By-A-y).( D) 4 bz{ ( (P)] <00 Flcasens F|casen
3

_b2b2{p.p+E-a)[p-y o B(L-0)}
) 1+b.b,

Plewe: :[1+Di].<1+bl>z 10 Flemeis Bl coen” 2

FlCase Il a
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TABLES
TABLE 1

TYPOLOGY OFMARKET STRUCTURES FOR THENON-TRADABLE GOOD SECTOR

n- One Few Many
mi
One Monopoly? Bertrand Oligopoly with Monopolistic
Differentiated Good$ Competition
Few Cournot Oligopoly with  Cournotian Oligopolistic Cournotian Monopolistic
One Homogeneous Gobd Competitiorf' Competition
Many Perfect Competition Perfect Competition Perfect Competition

21f the sector is large in the economy, thereFaal effects which have to be considered.

TABLE 2

STEADY STATE STATIC MULTIPLIERS®

2%

G F
Y (9 —17Y 1-p °
Ove™ A—.[l—a .(1— (p)].(l— VS) =20 o9.= B.AS'{[y'(l_a'(1_@))_(p]'(l_v5)_(1_G>'VS}< 0

A ® —g® 1-

c Oce=0vc~1 OS)F:—B.(u—(p).(l—vs)zo
B-A,

lf)* G(IZ’S,)G = _(1_(1)- I:I:I_Ays '[u'(l_(p)'(l_vs)+(p'vs] <0 O'st =l-a). ][é_ABS .%.[(p—y).(l—vs)—vs]z 0
1_

=Py (u-g)20

"FTB.ALD,

=17y Vo [l-a.(1-@)]=z O o

Fors=cases I, Il and Ill.

® Assuming the marginal propensity to consume of interest income is less than one.

¢ Rigorously, these multiplier have no meaningsercase |II.



TABLE 3

StATIC FiIscAL MULTIPLIERS COMPARED

Multipliers in the three cases considered

Endogenous variable
Y Casel > Caselll > Case ll
¢ Casel > Caselll > Casell
p’ Casel < Caselll < Casell
M Casel > Caselll > Casell (0)
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