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FISCAL POLICY IN A SMALL OPEN ECONOMY WITH COURNOT
COMPETITION IN THE NON-TRADABLE GOOD SECTOR

By Luis F. Costa

In this article wedevelop anintertemporal general equilibriutwvo-sector model for amall
open economyFirms in the non-tradablgood sectorare @sumed to be large, both at the
industryand theeconomy levelsand tocompete oveguantities. The exchange ratefilsed
and financial capital iperfectly mobile. We studyhe effects ofgovernment purchases of
goods orthe macroeconomishort-run and long-ruequilibria when free entry is possible in
the steady state. Sufficient conditions for welfare improvement are also derived.

1. INTRODUCTION

IN THE LAST DECADE the analysis ofopen economy macroeconomiiifted from a
static framework to an intertemporal or&imultaneously, macroeconomic models
have increasinglyncorporatedmperfectly competitivestructures in order tby-pass

the limitations of the walrasian framework. Thedsvo features, howevememained
separate in international macromodeistil recently [for examples, see intealia
Backus et al. (1994)Dixon (1994)]. Even for closed economiadynamic general
equilibrium models of imperfect competition are a recent field of research [see inter alia
Hairault and Portier (1993); Rotemberg and Woodford (1995)].

Our model combinedoth featuredollowing the Obstfeld and RogoffL995) and
Sutherland (1996) papers. We considerdivesion of the domestieeconomy in two
sectors: one producing a tradable and dtleer one anon-tradablegood. Since the
economy issmall inthe international market fathe tradableyood,perfect competition
holds in its domestic market. The non-tradableod market is assumed to be
imperfectly competitiveHowever, instead afonsidering monopolistically competitive
markets as in théixit and Stiglitz (1977) andBlanchard and Kiyotaki(1987)
tradition, we assume size to be an important idsat@ at the ndustry and at the
economy level as id'Aspremont et al. (1989). In addition, exchange rate is assumed to
be fixed, financialcapital to be perfectly mobiland labour markets to be perfectly
competitive.

" I would like tothankHuw Dixon for numerous fruitfuanddiscussionsandfor all his support. | am

also indebted to Giovanni Lombardo, Mich&8antoni, Alan Sutherland, Gabriel Talmaamd to the
participants at thtAMF ConferencgDurham),workshops athe universities of Warwicknd York,

and a seminar at ISEG-Universidade Técnica de Lisboa for their comments and suggestions. Faults, of
course, remain my own.

™ A NATO fellowship is gratefully acknowledged.



2 LuisF. CosTA

In section 2 we derive the microeconomic behaviouet@ryagent in the domestic
economy. The outcomes grat together at thenacroeconomic level, isection 3, to
generate a benchmairktial steadystateand a comparative static approach is used to
investigatethe effects ofsmall deviations fromthe initial conditions. We develop a
dynamic log-linearised model isection 4 and look, in particular, to the short-run
effects of a small increase in government purchases of goods. In section 5 we study the
long-run effects ofiscal policy, both temporary and permanent shoctgwing new
firms to entry the non-tradablgood market. Finally, in section 6, we assediscal
policy from the point of view of household’s intertemporal utility.

Fiscal policy isshown to be effective othe aggregate outpigvel, both in the
shortand the long run®llowing for free entry in the long ruimtensifiesthe positive
effect onaggregate outpwnd lessenthe negativesffect on welfare. In fact, witfree
entry it is possible to reach a new steathtewhich Paretodominates thénitial one.
In an economy with aufficiently high level of imperfeatompetition fiscal policy can
be used to decrease market powed to improvethe household’s intertemporal

utility.

Nevertheless, theffect of fiscal policy on welfare is ambiguousd anumerical
simulation experimenshows a walrasian feature thfe model: fiscal expansion may
decrease welfare. We shdhat, in theabsence of free entrihe mark-up in the non-
tradablegood sector is nadffected byfiscal policyand, therefore, thevalrasian effect
always holds.

2. MICROECONOMICFOUNDATIONS

There arégwo goodsproduced: a tradable and a non-tradgjded. Weassume a
smallopen economy, so that the price of the tradgbled is set in thénternational
market and is exogenous. In both sectors, firms use labour aslyheput to produce
output.Labour is sectospecific and we W refer to each type as ‘tradable’ and ‘non-
tradable’ labour. Both labour markets argerfectly competitive. Government
expenditure is pure wasteaiffects neither household utility tdrefirms’ productivity,
and it is made on a basketlwdth types of goodslhis agent uses lump-sumtax to
financeits expenditure. Domestic agents can hold tkawingsundertwo different
forms: domestic currency and an international bond. The exchateggespermanently
fixed, i.e. it follows a flat and shock-frgmth overtime, and we normalise it to unity.
Financial capital is perfectly mobileand labour is internationallymmobile. All
guantities are expressed in per capita terms.
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2.1. Household behaviour

There is a representative househotdximizing anadditive intertemporaltility
function over an infinite lifetime horizon

thty_é T\H NT \M Lﬂl_s
(1) q,NJr,Q»%),(M/EZB {T H[(Nt) F(N )]+1—£ [P) }

t=0 t

where 0 <B < 1 is the discount facto€; is an aggregate consumptiomlex, N;' the
quantity of ‘tradable’ labour supplied\"" the quantity of labour used in the non-
tradablegood sectarandM; /P, the realmoney balances. Also waippose > 0, y <
1,%x,¢=0,andu> 1.

The sub-utility functionC; is Cobb-Douglas and homogeneous of degree one
(HoDO)

) G=u(q.¢")=(¢).(¢)"

where C! is the consumption of tradabtpod and C" the consumption of non-
tradable good, an@; can be defined as the aggregate consumption index.

The budget constraint is given by
(L+i-y) Py Rop # M+ W N+ W N+, =

3.
) =R.FE+M+p.G+g".C"+ P1)

whereF, is the real neforeign asseholdings of this household #te end of period,®
M, the domestic currendyoldings? i, is the worldnominalinterest ratepaid on bonds
held untilthe end of period, w® (s = T, NT) is the wage rate fdype s labour, I, is
the profitincome, p! the price for the tradablgood, p\" the price for the non-
tradable good, amd is the real amount of tax paid by this household.

The cost ofliving index compatible withthe consumptiorsub-utility function we
presented has the following form

@) R=L(A) (A7)

! This type of household utility function mawrise from a centralized decision household with two
differently skilled individuals. Notice both types of lab@ueimperfect substituteand itselasticity of
substitution is 1/(34).

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

% We assume the household cannot hold foreign currency.
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where the parameteis a function ofx given byt =a ~*.(1-a) ™.

We assume all profits to be distributed to the household. Total profit income is

(5. n=n/+SnYy

t t ; t
where N/ is the profit of the representatifien producing the tradablgaoodandl‘li'ftT
(i =1, ...,m) the profit of firmi, a producer of the non-tradable good.

The household is a price taker in both labour marketsiwbeypes of labouhave
the same production costad givethe household theame disutility. The household is
also a pricetaker in goodsand financial markets. Furthermore, we assume the
household to have no influence on firms' decisions. Therefore, lengdisare taken as
given.

Now, we can derivethe first order conditions to the household’'s intertemporal
optimisation problem as follow

(H.L) cM:{—

o (B
H2) C —a.[ﬁ) I

(H.3)) QNT:(l—a).[p‘ ) C

R
(H.4) ab E.(Nf)”_l:(q)y_l.g (s=T, NT)
MY ey
(H.5.) x[?t) (C) v

Equation (H.1.)is the Euler equation for the aggregate consumpinaiex.
Equations (H.2.pand (H.3.) give usthe demand functions faboth goods. Equations
(H.4.) give usthe household’'suppliesfor both types of labour, where theft-hand
sides representmarginal disutilities oflabour and the right-handides represent
marginal utilities of realvages. Equation (H.5.) represents thal balances demand
behaviour: themarginal utility of money balances has to be equah&opportunity
cost measured in terms of aggregate consumption.
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This set of equations igery similar those we cafiind in both Obstfeld and Rogoff
(1995) and Sutherland (1996). Théferences between this household d@hd one
presented in the Obstfeld and Rogd®95) model withnontraded goodsare due to
the small open economy assumptiodijfferent sub-utility functions considered for
consumption goods and to the existence of two different types of labour.

2.2. The tradable good sector

Aggregating overall the firms in the sector, weconsider a representativiem
maximizing its present discounted value of real profits

6. max = a7 s
(6.) g Zoat X

wherea stands for the firm's discount factor amfl for its flow of real profits.

Let us first define the discount factor to the representative firm in this $ector
; Lol
7. =ag=[]—fort=1,anday =1
(7)) a =9 |‘! T+t

wherergis the real interestate at periods, which can be derived usirthe Fisher
equation
F)

t+l. 1+r
p (1*1)

(8.) (1+i,)=
By definition, the flow of real profits is given by

T T T T
9)ab,c ™ =RTR - RT¢ RTH :% RTC :%
t

t

where RTH s its real total revenue in periadRTC its real total costs ang is the
domestic production of the tradable good.

Also, we assume a Cobb-Douglaoduction function witmon-increasing returns
to scale

(10) o =1(N7)’

* Op. cit. appendix pp. 655-658.

5 We will assume the same discount factor in the non-tradable sector.
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where 0 <p< 1.

Finally, the firm uses a type of labowvhich istraded in aperfectly competitive
market, therefore it also acts there as a price taker.

Consideringthe above equations, tliem’s optimization problem is a statone,
and the first order conditions are given by

1-¢

i
(T1) o =WT§-(q?)‘P

(T.2.) ""—gch.(l\lf)“"l
)

Equation (T.1.yepresents theupply of tradablegood by thedomesticsector. It
equates the goodirice and itsmarginalcost of production. Irequation(T.2.) we
have the standarcbptimal condition inthe ‘tradable’ labour market, i.e. the own
productreal wagerate has to equathe marginalproduct of labour. In other words,
this is the representative firm’s demand for ‘tradable’ labour.

2.3. The government

We assuméhe government tdvavethe same preferences #se household, so it
purchases a composit@od of bothindividual goodsgiven by G, = (G)*.(G")*".
Sincethe quantities of botgoodsconsumed by the government dot affectnor the
utility level of the household dhe productiorfunctions ofthe firms, this consumption
can be seen as pure waste, despite the view of the government.

Total taxes ardump-sum in reaterms (i.e. in terms of the composite consumption
good), and they correspond to

(11.) T, =1, +51"
t t ; t

wheret " is a lump-sum tax paid by each firm in the non-tradable good sector.

Considering we have a singidinitely living household, ricardian equivalence holds
in this model. Thereforenot much islost if we ignore borrowing, through the
international bond, inthe government budget constraifssuming there is an
independent central bamtkhich is responsibléor keepingthe exchangeatelevel, the
government budget constraint is given by the following expression
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(12.) RT,=n.G +g".Gg"°

whereG; stands for government purchases of tradable goo&adhdor its purchases
of non-tradable good.

Consequently, government demand functions are given by

T -1
(G.1) Gf:a.[%t) G,

t

G2) GV :(1—a).[%m)_ G,

t

Both demand functionsare similar to those wederived fromthe household’s
optimisation program. This fact is due to the identical preferences assumed.

2.4. The non-tradable good sector

Let us analysethe behaviour offirm i (i = 1, ..., m) in this sector. As the
representative firm in the tradatdector,each one of thedems maximizests present
discounted value of real profits

(13)) maqut oy (i=1,..m)

Gt =9

We consider the discount factor for edech in the non-tradablgood sector to be
same as in the tradable good sectgr< a, i = 1, ...,m). Also, we assume tHfems to
take the real interest rate as given.

By definition, the flow of real profits is given by

NT. NT WNT.N-NT
(14.) Y = Ade M-S -1 (i=1,..m)
| R R

where ¢y stands for its production of non-tradalgeod, N\ is the quantity of
labour it uses and!"" is the real amount of profit taxes paid by this firm.

® We assume th€entral Bank has a commitmentalwayshold the saméevel of foreign currency.
This assumption implies international paymearesdonethrough the capital accouand not through
money flows.The introduction of internation@honey flows would giveise to a much moreomplex
model which would distract us from our initial goals.

" We can find the same idea 8mower (1983)This will introduce afixed cost necessary iorder to
get a finite number of firms with free entry. An alternative approach could have been to introduce
fixed costs via technology as Blanchard andiyotaki (1987), DixonandLawler (1996) or Heijdra
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We suppose labour to be tloaly input in thissectorand everyfirm to use a
constant returns to scale technology

(15.) qy =1 N i=1,..m)

In this case, eacfrm has to consider itewn effect onthe market price for the
non-tradablegood since weare in anoligopoly situation. Therefore, we have take
into account the markebbjective demand function fothe non-tradablegood.
According to the household and government behaviour, this function is given by

(16.) DT = (1—a).[pt—m)_ .D,

t

where D" =C" + G\ is the totaldemand for non-tradabigoodand D, =C, + G
is the total domestic demand for both goods, expressed in composite good units.

Also, we knowfrom both demand functionghat, due tadentical preferences, we
have an additional condition

i c il

(17.) e

The market clearing condition is, as usual, given by
(18.) D" = Z qi',\‘tT

Following the Dixit and Stiglitz(1977) andBlanchard and Kiyotaki(1987)
monopolistically competitive framework, as in Obstfeld and Rod@895) and
Sutherland (1996kveryfirm is too small toconsider its owreffects inthe aggregate
level. Following theHart (1982) approach, as Rivera-Campos (1992) and Santoni
(1996) the mdustry itself isoo smallwhen compared witkhe entireeconomy; this is
what d'Aspremont et al. (199%efined asCournotian Monopolistic Competition.
Here, we introduce a new assumption: let every &aunhn the non-tradablsector be
big enough to consider the feedbafkects of itsown actions on the aggregaisce

and van delPloeg (1996)However,since we are dealing with faxed cost measured iterms of
composite goodthe aggregate price indevould enter the production function when we assume the
firm to be large in theconomy Anotherway ofintroducing fixedcosts could be based @me firm’s
need for working capital,e. an overhead quantity obmposite good to fadeansactions during the
period.
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and consumption indices. As in d'Aspremont e{E39) we use the expressibord
effects to designate the behaviour implicit in this assumption.

Here weassumehe number of firms inthe non-tradablsector to bdixed in the
short run. To be consistewith the long-rurequilibrium, this numbemn, is given by
the zero profit condition in the steady state. We will return to this subject later.

At the moment, we are interested irs\anmetric equilibriumwhere everysingle
firm produces thesame quantity and setise same price. Consequenttye following
condition must hold

(19.) g =g\T  Dizh G,h=1,..m

Finally, each firm in this sector uses a type of laliaged in acompetitive market,
therefore they act as a price takers.

In our model, firm i will consider equationg4.), both consumptionindices
definitions, (7.), and (13.) to (18.) inits own maximisationprogram. Bearing imind
there is no capital accumulatiatie problem is static, anthe first order conditions
under (19.) correspond to

1+m-a
N.1. NT=— = wY
(N1) P == =W

(N.2.) NY =1qY (i=1,..m)

Equation (N.1.) representsm i's supply in a symmetric equilibrium. Given the
number of firms irthe sectorandotherfirm’s production, price is proportional to the
wage rate ints relevant labour markethis is the Nash solution to the standard
equation of reamarginalrevenue to reamarginalcost. Inequation (N.2.) weéhave
firm i's demand for labour, which corresponds to the inverted production function.

In the presence of a dynamic behaviour \@thurnot competitors, wealkre multiple
equilibria corresponding to differerdynamicstrategies. Here, we chose one type of
strategy, the pure non co-operative one, asglmed evergompetitor tofollow it in
every period. In fact, and in thabsence of punnishments, this strateggaminant
sincethere is ahays an individual incentive tdefect even after a long period of co-
operative behaviour.

® The original expression refers to thkility of an individual oligopolistic producer to compute the
effect ofits own output ortotal outputand,therefore, on totalvage income irthe economy. In our
dynamic setting, we assume the saype of conjectures to be focusedaggregate consumption and
price levels, and not directly on the wage income.
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Since every mducer takes into account treffect of its production on both
aggregate prices and consumptiamarginal cost and marginal revenue differ from
those presented on usual oligopoly models. Here we have

(N.3)ab MC,=MC,-n,.RAVC, O MR = MR-n,. RAR (i=1,..m

whereMC;; andMR ; represent, respectivelixm i's real marginacostand revenue.
MCi*‘ and MR.*‘ stand for thesame functionsbut in theabsence oford effects,
N ﬁ(ae laq'f).(q'ftT | B) is the aggregate pridadex-firm i’s productionelasticity,
RAVG; real average variable cost aRAR; real average revenue.

Considering that we have to obseRAR; - RAVG; > 0 in order to get a non-zero
optimal production, if}i; = O thisfirm will produce, as we expected, g@me quantity
as in the standard Courngigopoly models.

Under thesymmetric equilibriunconsidered above, we can derive a reddoed
for this elasticity

1-a

(N.4.) Ni¢ =~ <0 i=1,..m)

Here we can observe itmlue tends to zerowhen a tends to one, i.e. a strong
preference for the tradabimod, orm tends toinfinity, i.e. a large number dirms in
the non-tradable good sector.

We can also compute firirs mark-up over real marginal cost in this situation

(ptNT/ Pt) _ 1 _ m . 9 10
= = i=1,..m>
MC|,t 1+vi;—-n,, m-a

(N.5.) T =
wherev;; = -1/imis the reciprocal of the pricdasticity of demand faced byqutuceri.
We can asily see it is a decreasing functionrof When we considahe limit of this
expression when tends to unity, i.e. whetne share of non-tradabgpod sector in
the economy tends taero, wehavethe standard mark-up in a Courraigopoly.
When we considethe limit of this expression when tends to zeroi.e. when the
share of non-tradablgood sector in theconomy tends tone, consideration of the
Ford effects compels the firms to behave as under perfect competition.

® This definition of mark-up islifferent from the one traditionallysed inIndustrial Organization,
corresponding to the Lerner indep (). Of course, it izasy to seéhat K =1L W) i=1, ..,
m).

9 Here the price-wage ratio differs from the mark-up expression due to the Ford effects.

10
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2.5. The rest of the world

We consider the rest of the woddpplies or purchasesyquantity of the tradable
good at the currentrice level. Definition ofnet exports igyiven by the difference
between domestic supply and demand for tradable good

®x1) X =q -0

Then, we are interested in the current accobDefining it in terms of domestic
currency, after the budget constraints, we have

(X.2)) CA=qQ. X+ | Ry Fy

whereCA, on theleft-hand side, ishe current account and we have, on the right-hand
side, the value of net exports and net interest income transfer.

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

Before characterising the steasiate,let us introduce an extra equatiderived
from the budget constraints for domestic and foreign agents

(20-) Ct+G$:3{+ £_q Ft—l_AFt

wherey; is thelevel of aggregate outputmeasured in units of consumption composite
good, given by definition

N o ATV s AL
21. =t q + . .
(21.) Y, P g * R P _lqm

Equation (20.) takes thdéollowing form in the steadystate, giving us the
intertemporal budget constraint

1 For sake of simplicity we assume the representative household’s share on foreign firms to be zero.

11



12 LuisF. CosTA
(22.) C+G=y+f.F*?

This equation implies that total domestic consumption of compgsddhas to match
total domesticoutputplus interest income coming fronet foreign assets. Undehis
condition isimpossiblefor domestic agents to pursueualimited borrowing policy
playing Ponzgames with international lenders.

Using (H.1.) and (8.) we find the steadystate equilibrium relation between the
values of nominaklnd real interestates, and the discount factor. Insaall open
economy we assume this condition to hold in order to have a zero growth steady state

(23)) i'=r’ _1°F
B

In the initial steadystate thelevel of net foreign assets is undetermined and,
consequently, we casetits value exogenously. lorder to get alosed-form solution
to the steadystatevalues ofthe variables, giverthe number of firms inthe non-
tradablegood sector, wassumenetforeign assets and government consumption both
to be zeroj.e. G =F =0. Since governmertudget has tdalance inthe steady
state, weassume positive valuder firm’'s taxes to be offset bgenefits given to the
household, i.emt"" =-t"=-T"/ P.

However, thenumber of firms irthe non-tradablgood sector is not aaxogenous
variable.lts value is given bythe zero profitcondition for eachdentical firm in the
sector. It iseasy to check this conditioturns to be anon-algebraically solvable
equation irm. Therefore, this number has to be found through numerical methods.

3.2. A closed-form solution to the model given m

In order to get thesolution to the steadgtatevalues weare proceeding in two
steps. First, we will solve for the relevant variables assumitggbe exogenous. Then,
we will introduce the zero proftondition to obtain an equati@iving usthe value of
m.

Steady state real consumption is thus given by

R

(BSS.1.) c*:[(f(m).z)"‘l.[“é—‘p)w]

12 Asterisks stand for benchmark steady state values.

12
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wheref(m) = (1+m-a)/ [ (1-a).(m~a)] andp = p-y. [1-a.(1-¢) ] >0.

To obtainall the other endogenowsiriables inthe modeljncludingm, is useful to
obtain the steady state value for consumption of non-tradable good, which is given by

. ov.a Tup
(BSS.2) C' = f(m)""y'“'“.—(a';p?l

Notice that,sincea-1 < 0, g.y.o0—p < 0, andf' (m) < 0,C" andC"" are both non-
decreasing functions of.

Finally, using (BSS.1.)and (BSS.2.) in theero profit condition for each non-
tradable good firm

g.ctr.om

(BSS.3) m' =0
m(m-o)

=tV (i=1,..m)

3.3. Comparing different initial steady states

Using the values obtainedfor the benchmark steadystate and the relevant
behavioural equations, we can log-linearibe systemaround that particular point.
The system of equations we obtain is the following

(LR.1) DV =P +D -p'"
(LR2) D' =P +D -p"

~

(LR3) D :%. F+y

<

(LR.4) P =a.p’ +@1-a). "
(LR5) C=D0-G
(LR6) ' =afu. D +(1-y). C]
(LR.7) V¥ =a.§" +(1-a). D'

(LR.8) q§" :i.[fof -(1-y). € - P]

(LR.9.) P =(u-12.D"" +(1-y).C +P - a. M

13
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Variables withhats represent its long-run percentage deviation tteybenchmark
steadystateand can be defined a" =dH"/H . An exception has to be made &t
and F* because itequilibrium values inthe benchmark steadstate were set to zero.
Therefore, wedefine its permanent log-deviations witspect to the consumption of
composite goods' = dG /C andF =dF /C .=

The valuedor the new parameterspnsideringm > 2, aregiven bya; = (m-
a)/(2mra) and bya, = n/ [(ma).(1+ma)]. From these expressions we can thegd
1/3<a;<1/2 and 0 &,<1.

Equations (LR.1.) and (LR.2.) are thlag-linear formsof, respectively,(16.) and
the sum of(H.2.) and (G.1.), whereD, =C| + G' is the totaldemand for tradable
good, bothcorresponding to market demand functions tlee two goods in the
economy. (LR.5.) is derivefiom the definition of total demand for compositgood,
already used to deri@6.). (LR.3.) corresponds to (2ahd (LR.4.) is théog-linear
form of the priceindex definition given by4.). (LR.6.)comes fromthe zeroprofit
condition represented by (BSS.3.), thdas a different presentation. Thggregate
outputdefinition in(21.) under thddenchmark steadgate constraints, wheredatuals
aggregate consumption, is thaimequationbehind(LR.7.). Theequilibrium in the
‘tradable good’ labour marketgiven by (H.4.)a, and (T.2.) is thefoundation for
(LR.8.). Finally, (LR.9.) is obtained through @milar procesausing equationgH.4.)b,
(N.1.) and (N.2.).

However, thevaluefor F* is notexogenous. A steady-state permanent increase in
the level of netforeign assetsdoes nodependonly onpermanent shocks, but also on
temporary ones occurring between steady states. Theréfoie,path-dependant and
has to besorted outhroughdynamic analysis. Weillvobserve it in more detaithen
studying the dynamic features of the model.

We assume government, when changing balahoddetfiscal policy with respect to
the benchmark steadystate, to finance itself using the following rule
G :(T“,fh* +mt". fﬁ)/ ¢, where we know that" <0 in order to generatgositive
fixed costswith zero total taxes in theenchmark steadgtate. Therefore, we are
assuming government fmance itself using onlyhe lump-sumtax on households and

taking into account the effect of free entry on its tax revenues.

13 Remember they are both expressed in units of consumption composite good.
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3.3.1. Varying the initial conditions

Consideringnet foreign assets percentage deviation frim benchmark steady
state aggregate consumption path as an exogenous variable, we can write the log-linear
system on its matrix form

(LRS.1) AY +B.X =0

where Y’ is the vectorcontainingthe endogenousariables, X the vectorwith the
exogenous variables, eaatne given by Y' = [DM DT D F ¢
9 o pPTlandX =[G F p'J'. A" andB' are the structurainatrices

derived from (LR.1.) to (LR.9.).
The solution to (LRS.1.) given by
(LRS.2) Y =[A".(-BI.X

where the reducefbrm matrix isX = [A".(-BY] = [042]. H is an endogenous
enteringY” andZ is an exogenous variable enteriig Results are shown in Table I.

3.3.2. Government expenditure

We startanalysingthe impact of aone per cenincrease in government purchases
assumingthe same leveldor net foreign assets and tradal@od price. First, we
assumen to be constant, then we introduce free entry and compare both equilibria.

Sincethe budgethas to balancefiscal expansion induces @ecrease in private
consumption. Therefore, labogupply expands forcingown nominalwages. In the
non-tradablegood sector this implies a price decrease and ayutput expansion.
Higher profitsare produced andyhen we consider free entrthe price-wage ratio
decreases inducing the price to fall and output to rise even further.

In the tradablegood market, the wage decreaseluces a supply andutput
expansion. When we consider free entrytie non-tradablegood market, and
assumingy to be sufficientlylower thanunity,"* sincethe price ofthis good is not
affected, the labowsupply expansion is smalland so is th@utputincrease. In both
cases, demand has to meet supgllyce weare consideringnetforeign assets stay at
its benchmark steady state level.

14| e. the intertemporal elasticity of substitution, given by ¥J(1e be small enough.

15



16 LuisF. CosTA

Now, we know the statieffect of amarginally different fiscal policywith constant
netforeign assets and price ftre tradablegood, on both théradablegood and the
non-tradablegood outputs, eithewith a fixed number ofirms in the Cournot sector
and allowingfor this number to varyThough, can wainambiguouslycompare the
effects of fiscal policy in the aggregate output with and without free entry?

If there is a largeelasticity of intertemporal substitution, it is easy to see ot
types ofoutput have a bigger expansion under free enkipwever, in the more
plausiblecase of amallpositive or even negative vali@ y, the ranks ardifferent in
thetwo markets, has we observed before. Té@ between théscal multipliers with
and without free entry is given by

Oyc

NE :1_ (1_G)a182 <1
p-(1-a.a)

Oyc

FE

whereo | o| :(9*/(3* )‘ N (v = FE, NE), FE = free entry and NE = no entry.

v,F =0,p =

Sinceboth multipliers are positive, we can showequivocally thathe staticfiscal
multiplier is larger under free entry, i.e. the diredtect of free entry on price for the
non-tradable good prevails over the spillover effect on the tradable good market.

This result contrasts with Startz (1989) where the free entry 8taiat multiplier is
smallerthan the no-entry one. There arany differences betweeour model and
Startz’'s one: oligopoly, instead of Dixit-Stiglitz monopolistic competition, the
existence ofFord effects, the dynamic bundations, the opeeconomy andiwo-
products approach, etc. However, as poimtetin Dixon and Lawler(1996), special
assumptions on preferences dinohs’ technology arerucial to that resultdere too
our model differs fromStartz’'s androm the Dixon(1987), Mankiw (1988) and Startz
(1989) (DMS) tradition.

A small reduction in thdump-sumtax perfirm producing the non-tradablgood,
with an increase irthe householdump-sum tax in order toleave total taxes
unchanged, induces a small increasa,ithe number ofirms inthe non-tradablgood
sector and, therefore, a reduction in the mark-upmafeuse this result tanalyse the
way imperfect competition affects the static multipliers. The sensibility of the free-entry
multiplier to an exogenous increasamns given by

doy,GFE_(1—y).[1—a.(1—cp)] B P ,
) '[1 p+( )}' (m

dm p+(1-a) 1-a

16
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Z(m):d(ai' ) 2m’* +a.(1-a) <0

where Z 2
dm (2m-a)".(1+ m-a)

As we can see, amall step towards a moreompetitive situation reduces the
effectiveness of fiscal policy under free enfdMS results connectinfiscal multipliers
and imperfect competition are, therefore, extended to a free entry situation.

3.3.3. Net foreign assets

Analysing the effects of small changes inithigal level of netforeign assets proved
to be an arduous taskven considering entry isot possible, we camnly derive
unambiguous signs to sometbk staticmultipliers inthe seconatolumn of Table I.
An increase irthe initial level of net foreign assets corresponds tdiigher level of
wealth and, therefore, tolagher level ofsteadystateconsumption. Demantbr the
non-tradablegood and labour expands. However, the ‘non-tradable’ latsoyoply
contracts. For digher elasticity of intertemporal substitutiop X 0), present and
future consumption arenperfect substitutes. Therefore increase in consumption
induces amall shift inthe laboursupply scheduleThe labour demand effeptevails
and we observe an increase in employmauiput,wage and price. Nonethelessy i
0 the contraction in labowupply prevails and we observe a decreasamployment
andoutput,and an increase iooth the wage ratand the price. If present and future
consumption are perfect substitutbesides de discourctor, there is na@hange in
employment and output in this sector.

When weintroduce free entrygomplexity increases. We can unequivocally sign the
static mdtiplier for the number of firms, which is a non-negative number. Even
consideringy > 0, the reduction iroutput corresponds to ancrease inthe price
allowing profits to go up. The aggregatensumption static nttiplier is non-negative,
as well However, the decrease in the price-wage ratio generates feftbets on
both marketsparticularly ongoods’demands and labour supplies. Wil weturn to
this subject later when wanalysethe dynamiceffects of a temporarftscal shock in
the full dynamic model. There, we W try to getsome intuition using aumerical
experiment for a plausible set of parameters.

3.3.4. Tradable good price

The world price for the tradablgood indomestic currency may beused as a
nominal anchor in the steagyatemodelfor this smallopen economy. Gooddemand

5 Remember we assumed a flat shock-free path for the nominal exchange rate.
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and labour supply functiorsre HoDO in the aggregafeice index andhe latter is
HoDO on prices. Hence, a one per dentease in this price increasesdne per cent
the non-tradablgood price and, consequently, the aggregate pridex. All the per
capita quantities remain unchanged and, therefore, sovdoes

4. SHORT-RUN ANALYSIS
4.1. The log-linearised model in the short run

In order toanalysethe dynamicbehaviour ofthe model between steadtates, we
will log-linearise it around the benchmark steady state path derived before.

The set of equations is similar to (LR.f0)(LR.9.)

(SR.1) DM=P+D -p"
(SR.2) D'=R+D-p

~ 1 = A A
(SR-3-) t:E' t—1+yt_C1_G[

(SR4) P=a.ff +@-a). Q"

(SR5) D,=G +GC

B 1-B 1 o -
(SR6) G=Gu+i— i (R-R)
(SR.7.) ¥, =a.§ +(1-a). O
(SR8) & =— [ -@-y).&- ]

(SR9) P =(u-1.0 +(1-y).G + R

There are some differences between this set and the long-run one. (Skeves
from (20.) instead 0f22.). (SR.6.)s thelog-linear version othe Euler equatiogiven
by (H.1.), but expressed in terms of present consumpdioe,considerind8.) and
(SR.9.) where theffect of a change ithe number of firms irthe non-tradablgood
sector disappears since there is no free entry in the short run.

In this system, variables witmats represent its short-run percentdgeation from
the benchmark steadgtate pathand can be defined a§, =dH/H|, _. =dH/H".

18
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Again G, and F, are defined asthe short-run log-deviations with respect to the
benchmark steady state path of aggregate consun@tienlG/C andF, =dF/C .

As we did withthe long-runsystem, we can expreigee short-run one in iatrix
form

(SRS.1) A.Y,+B.X,+C.Y,_, =0

where, :[f)tNT DY R P D G § A@T]T andXt:[ét i QT]T.

It is noteworthy to recognize these vectorsndd correspondompletely tathe steady
state vectors. Our option was toaintain the equations’order ratherthan the
endogenousvariables' order. Therefore, short-runog-deviations for aggregate
consumption and demand changed their place thighintroduction of neforeign
assets deviation as an endogenous variable.

The solution to (SRS.1.) given by
(SRS.2) Y=[A"L(-B)|X +[A"(-C)]Y, ,=0X +QY

Short-runmultipliers in matrix® = [By 2], have asimilar ndation to those irk.
Reduced form matrices are presented in Tables Il and Ill.

Let us nowanalysethe short-runeffects offiscal policy onsome of the most
important endogenous variables. We asstimeother exogenousriables to stay at
its steadystatelevels, i.e.i_, =0 and f] =0. For sake osimplicity we assume the
economy to be on the benchmark steady state in pefiod

4.1.1. Fiscal policy

In the non-tradablgood market, government spending in pertoekpands demand
for the good and labourNominal wage increasepushing upthe price of thegood.
The aggregate pricadex goes upexpanding demantbr the good even further, and
reducing labour supply. Simultaneously, giv@e international nominainterest rate,
inflation reduces the real interestite pushing down aggregate consumption.
Nevertheless, this effect it able to offsethe previous one and bothutput and
price increase in this market.

In the ‘tradable’ labour market, aggregate price and consumgitiects offset each
otherleavinglabour supply unchange@iventhe price of thegood is constantabour
demanddoes notchange andor does the good’'supply and domestiproduction.
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The demand expansion inducesuarent accoundeficit which has to beompensated
by a net foreign debt situation at the end of petiod

Aggregateoutput and prices increase the short rurdriven bythe non-tradable
good sector.

4.2. Single-period fiscal shocks

In order tostudy and compare both the long-run and the shorteftects of
temporaryfiscal shocks, we are going to concentratesorgle-period shocks. As we
did in the previous sub-section, here ag&sumehe economy to be in its benchmark
initial steadystate in period=0. Then an unexpectdidcal shock hits it in period=1
and vanishes from peridd 2 onwards.

Shocks wl be studied separately, i.e. we assullmere are no changes in tbther
exogenouwvariables when analysirane in particular. It ipossible to do that with no
significant lost since our model is linear inthe percentage changes of exogenous
variables.Therefore, the totadffect of a combinedhock can be obtained through the
addition of the partial effects.

Let us now take a closer look at the structfmain of the model operating under
this type of shocks. Wenly havetwo dynamicequations, (SR.3.) and (SR.6.), and in
both of them we can observe one peridgags in the endogenousvariables.
Furthermore, there is a unibot present in thedynamic system, coming from the
consumption Euler equationnducing permanent effects fromemporary shocks.
Therefore, transition between steady states is concentrated in petiahd a new
steadystate is achied in period=2, allowing us to handlde model as awo-period
one under this particular type of shocks.

Considering these assumptions, we senplify naation ignoring time subscripts.
Hence, we \ll use H for the percentagdeviation from benchmarthe steadystate
value in periodt=1 (short run),and H* for the steadystate percentagdeviations
from the benchmark path, i.e. the log-deviation of the variable in peribdong run).

Thus, considering assstocks are at their new steadiatelevels atthe end of
periodt=1, (SR.3.)gives us an additional equatibnking the short run (periotk1)
and the long run (perioe-2)

® The same featuresan benoticed in Obstfeldand Rogoff (1995) and Sutherland (1996). both
these papers there is an additional short-run constraint arising from one-period price stickiness.
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~

(LR.10) F =F=y-C-G

which show us the percentageviation ofnet foreign assets ithe new steadgtate
from its value inthe initial one, isgiven by its value athe end of period=1, both
being determined byhe change in the current accowdficit duringthe transition
period.

The present approach can alsodpplied to permanerghocks,using the steady
statelog-linearised model to consider changethim exogenousariables from period
t=2 onwards.

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

Let us analysethe long-runeffect of a unanticipated onger centincrease in
government purchases, occurring in petotl and vanishing afterwards.

As we noticed in the short-run modéhjs newpath forfiscal policy wil have a
‘surprise effect’ on period=1, the transition period, and the long-rag-deviations
from the initial steady state path are given by

1 t=1

and G, =
0 Ot=>2

Temp

1
™
o ™o

where ‘Temp’ means a temporary fiscal shock.

This surprise effecteduces thdevel of net foreign assets byBrc = (1-
y).0.lW/¢ per cenfrom itszerolevel intheinitial steadystate pathAssuming noaother
changes W takeplace in period=2, the stock of nefioreign assets from peridet 2
onwards iggiven by itslevel atthe end of period=1, as stated in equation (LR.10.).
The effect on each steadtate endogenousriable is given byhe product oBgc by
the correspondent static multiplier in mat¥ix

Though,signingthe staticmultipliers for small steadystatedeviations orthe stock
of netforeign assets, isot quite straightforward. We W proceed intwo steps to
derive some economic intuition from these genemaltipliers. First, we wll study the
effects whenthere is no free entry in the long ruassumingthe elasticity of
intertemporal substitution to @mallerthan unity. Riling outvaluesfor y between 0
and 1 isnot asrestrictive as it can look dirst sight. Numerical experimengsoved to
be hard tdfind a feasible equilibriunmwith a positive valudor y. In addition, a non-
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positive valuefor y entails an infinite disutilityfor a zero aggregateonsumption,
which is an interestingeature from a macroeconomic point of vielnally, we will

run a numerical experiment using plausible valdes the parametersfollowing

Hairault and Portier (1993) and Sutherland (1996), to obtain a mxensive
explanation of the free-entry modeleven if not as general asthe previous
investigation.

A permanent netforeign assets reductiommplies a consumption decrease.
Consequently, demand fgoods contracand labour supplies expand. tine non-
tradable good market, demand contraction decreases labour demand, forcing the
nominalwage rate to go down. Th®ice decreases and so does the aggreyme
index reinforcingthe consumption effect. The new long-reguilibrium output is
higher than in=0, but lower than it=1. The aggregate price index is lower than in the
two previous periods.

The ‘tradable’ wageate decreasstimulatesthe tradablegood supply andoutput.
Since demandontracted, we nowave a permanemtadesurplus to compensate the
short-run deficit.

Without free entry, long-run aggregate consumption decreases and aggregate
outputincreases with a temporafigcal expansion.The situation we described before,
generated negative profits in the non-tradajded sectoand, with thepossibility of
entry,m goes down bycn, 6 per centjncreasinghe price-wage ratio anglshing
up nominal variables.

Two othervariables have theipercentage deviations frothe initial steadystate
unambiguously determinedigrregate consumption and aggregetput, the latter
considering the constraint on the value ofelesticity of intertemporal substitution. In
the case of consumption, the effect of free entry on the non-tragiadtkprice inplies
an additional reduction, setting the log-deviation from initial steady staterifr ..

In the case obutput, it ispossible to seboth statiomultiers, with and without
free entry, are negativé Therefore, its ratio has to be a positive number, given by

oy,F|FE . (1-0).(K-9).8.8 <1
L.A

y*F|NE

7\t is easy to demonstrate this proposition witen-1. Fory 0 (-1,0), weran numerical simulations,
similar to those presented in appendix A. No economically plausible equilibrium wastf@induld
generate a non-negative multiplier.
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wherev =(u-@-p < 0. The consequence is that thedulus ofthe freeentry
multiplier is smalletthan themodulus ofthe no-entrymultiplier. Consequentlyfor the
same reduction ithe level of netforeign assets, there issaaller positive impact on
aggregate output coming from the free entry situation than it would be in its absence.

Let us now run aumerical experiment usirige values in TabléV. The values for
B, x and e areimmediatly transposedrom Sutherland (1996). Thealue ofy arises
from the elasticity of intertemporal substitution in thadper (0.75). Thealuefor T,
given the othervaluesfor the parameteramplies an initial steady state value of
(approximatelly) 6 fom, which means a price-wagatio of thesame magnitude in the
steadystate. Thevaluefor p is also takerfrom Sutherland (1996) even if there is no
direct relation between the two since he considelgone type of labour. However, it
iSs noteasy to find aelationship betweethe two types of model irorder toderive
another value, as waid fory. The valuedor a andg are purely for illustration and
imply some sensivity onthe importance of the opeeconomy assumption and the
contribution of labour input to the tradalgeod outputThe parametet is important
only to definetheinitial steadystatelevelsand, therefore, we used it to contsame
plausibility in the absolute values.

With this set ofvalues, we generated a decreasthé@level of netforeign assets in
periodt=1 of Brc = 0.65652 per cent in response taiagle-period onger cent
increase in government purchases.

The secondcolumn in matrixX shows thevaluespresented in Table VEvery
impact value is versimilar to the no entry situationFor this set of values, the
temporaryfiscal shock as littleinfluence onthe number of firmsand, therefore, on
other steadystate variables.However, let us focus orelative values andhot on
absolute ones. As we predicted on the general model, the fall on the level of net foreign
assets induces a lower numberfioghs in the non-tradablgood sector in order to
generate a zero-pro#quilibrium. The price-wage ratiocreases pushing upe price
for the non-tradablgood and, since demandbor it is lower now, demand for labour
decreases as wellower aggregate consumption also pushes isdnee direction and
the aggregate priceffect isnot big enough to offset theombination ofthe previous
two. This explains why output is lower and the priceigher inthe non-tradablgood
sector.

In the tradablegood market, the aggregate consumptieifiect contractslabour
supplyand,simultaneously, expandse good’'sdemand. As a result tm@minalwage
goes downgxpandingthe good’ssupply. Theaggregate pricendex effect is,once
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again, unable to totally offs¢he effect of consumption. liboth situations, the trade
surplus remains unchanged since it has to offset the same short-run debt level.

5.2. A permanent fiscal shock

Permanent shocks hawo separate effects on endogenmasiables: a ‘surprise
effect’, exactly asthe temporary shock, and a steagtate effect, as in the static
models. Log-deviations from their initial steady state path are given by

[ —

andG, =1,0t>1

Perm

1
™M
o Th

where ‘Perm’ means a permanent fiscal shock.

Since we have analysdxbth effects in detail, let us just have a clokawk at the
aggregate outpuffect. A permanenfiscal shock of one per cent, measured in terms
of theinitial steadystate aggregateonsumption, is given by’ =0,r.0pc+0 6.
Giventhe restriction wenade orthe value ofy, botheffectsare positive. Thus, total
effect of a permanentfiscal shock is, in fact,greater than the static DM§pe
multiplier  effect. The previous expression is also equivalent to
2 :1+(0y,F-eF,G +OC,G)'

Therefore, thesize ofthe long-run aggregateutputpercentage deviation due to a
permanent increase in government purchases bp@neent, is notlearly inferior to
one, as in the traditional static approach. €Tombination ofthe openeconomy and
the dynamicsetting effects pushes long-raggregate outputven further above its
initial steadystate path. In ounumerical experiment, this effe@nplies anextra
increase of 0.024 per cent both with and without free entry.

6. WELFARE ANALYSIS
6.1. Utility flows

Let us nowevalute theimpact of fiscal policy fromthe point ofview of the
household’'s flow of utility. This element is crucial to develop a complete welfare
analysis afterwards.

Usingour log-linearised model, we camompute thalifferential ofthe household’s
utility flow as a function ofshort-run) log-deviationsom theinitial steadystate path,
using(1.)
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Sincethe money supply i€ndogenous in this model, we have to detihesper
capita real money balances log-deviation from iniial steady state pathusing
equation (H.5.). Thus, we obtain the following reduced form

~

(W.1) dU, =u.G- Yr- N = Yoo NT= u

*\1-¢€ *\1-¢€
* X.(l—Y) M ™ NT* X-B (M
=CV+ 2 ] Ju =8N U, =E NN =R
Uc 3 P Uyr =& Ugr =€ 4 3 P

We know the production technologies and theltipliers associated with botlong

and short runs. First, let us have a look at the short-run deviation from the initial steady
state patlwhen we have ane per cenincrease in periot=1 government purchases
(either permanent or temporary shoak)) = 1.6 = Ywr.6wr  <0. In the short

run, the negativeffect offiscal policy onconsumption and its positive effect on the
non-tradable good output, implying need to work more ingbigor'® have a negative
effect on the household’s utility flow.

In periodt=2, the new steadsgtate,flow utility is given, incase of a temporary
fiscal shock by

cqu,F

dU'|  =y.0qr0pc— Y-

remo Oee = Ynr O pwrp Beg

When free entry isiot possible inthe long run, the reduction of consumption and
expansion otboth outputamply a fall in the flow of utility. Considering free entry,
consumption presents amaller derease and(given our numerical simulation,
employment has a larger expansion tbe non-tradableggood sectorand asmaller
expansion orthe tradablegood sectorAlthough thefall in the utility flow is smaller
under free entry, there ®ill a mainlywalrasian effect. Actually, a temporafigcal
shock, reduces theumber of firms increasinghe mark-up,which means a more
imperfect market for the non-tradable good.

When we consider a permanent shock, the effect on the utility flow is given by

O'qTG

dU Temp+ L!’;'OC,G_ Lf\ﬂ' (py - LA‘NT'ODNTYG

du’

Perm

Consideringthe non-tradablegood output(and employment)static mudtiplier is
positive, the last term on the right-haside ofthe equatiorgives us an additional

'8 Remember the tradable good output remains the same in the short run.
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source ofdisutility coming fromthe permanenincrease in government purchases.
However, the aggregate consumption staticltipier cannot be said to be

unambiguously negative. Usintbe familiar relationship between this statmultiplier
and the aggregate output one, we hayg =0, - 1.

Therefore, a necessary condition, evenat sufficient, to have an increase in the
steadystate utility flow, is the (aggregate outpustatic fiscal multiplier has to be
greater than oneBut is it plausible, consideringhe assumptions wmade? In our
numerical experimerthe staticfiscal multiplier is lesghan one (0.8083)nducing a
negative effect on steadyate aggregatsonsumption and, consequently, a decrease in
period t=2 utility flow. However, using another set of parameters, itpessible to
produce apositive static effect on consumptionamely, if we allowfor a more
imperfectly competitive economylarger preference for the non-tradalgeod (a
smallera) and asmaller number of firms ithe non-tradablgood sectorrf) in the
initial steady state.

It is noteasy togetsome intuition relatingt andm to changes in steadyateflow
utility. Both the steadgtatefiscal multiplier @,c) and the reducefibrm derivative of
flow utility with respect to aggregate consumptiog)(thecrucial parameters ithis
case, depend am andm.*® It is notdifficult to observe the price-wage ratio (and the
mark-up) dependsegatively orm. Therefore, when we consider iitial steadystate
with a small number of firms, the negative effect of a permanent fiscal expansion on the
price-wage ratio W be larger, with free entry, than in an alternatingial steadystate
with a larger number dirms in the Cournot sector. However, tle#fect ofa is not
restricted to the mark-up. In factsmall valuefor a increasedoth the mark-up and
the price-wage ratio. Fglausible values ahe parameters considered, we expect the
steadystate mtiiplier to decease witho, as happens unambiguouslytlie absence of
free entry. At thesame time,uc follows the steadystate aggregateonsumption
(ignoring verysmallvalues ofx). Considering amallvaluefor a we expect aggregate
consumption to dependegatively on thigparametef® The reasorlies in the larger
weight the householghuts on theconsumption of the non-tradablgpood which
decreases whehe price-wage ratio increases. Thus, we expectigoémdo, s to be
decreasing om for small valuesfor this parameterThis effect is intensified either

19 Of coursem depends ou as well, but when we calibratiee model for a given level of price-wage

ratio, the number of firms in the non-tradable good sector is given by the fixed cost. Therefore, we can
maintainm fixed andvary the fixed cost inorder to insulate theffects of achange ina from those

arising from a change im.

20 For larger values af the tradablgood becomemore important in aggregate consumptiom the
relationship is reverted.
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through a largeeffect of consumption on flow utilitye.g. asmallere) or through a
smaller marginal labour disutility (e.g. smaller valuegf@nd¢).

6.2. Intertemporal utility

If we want to evaluatdiscal policy usingthe household’'s intertemporaitility,
instead of its steadgtate flow utility, we are consideringthe discounteceffect of
periodt=1 utility decrase compared to a possible steatiteincrease. Therefore, a
small change on welfare is defined as

dw = S B'. dU)=B. du+ P’ du
> (Bt du)

Consideringour definition of welfare, a positivéemporaryfiscal shock isalways
welfare worsening and a permanent one may be welfare improving éirgnid dU™> -
(1-B)/B.dU, i.e. the set of parametgalues which allows a permanemne per cent
increase on government purchases to be welfare improving is a subset of wiecbne
yields the same policy change to improve the steady state utility flow.

7. CONCLUSIONS

In this work we present @ynamic modefor a small open economygeneralising
the mainly static approach used in models considering non-perfect competition. Even if
the results of thenodel depend orthe specific functional formsconsidered and,
therefore, generalisatiorig|ve to be carefullynade, the assumptions used are quite
standard in current open economy macro-models with micro-foundations.

We noticed wherthe individual firm in the non-perfectly competitiveector knows
its size isnot negligible inthe whole economy, itsionopolypower is reducednd the
underlying general equilibrium is closer to a perfectly competitive one.

The study of the short runyvhen unexpected shocks fite economy, showed a
similar path todynamic models operfect competitionThis outcome is based on the
assumption of a fixed mark-up in the short run.

In the long-run, the outcomes of theodelare more interesting. First, temporary
fiscal shocks have a positivefluence onaggregate output, butorsen welfare, as in
the DMS framework. Second, permanent shaoky improve both aggregate output
and welfare if we allovthe non-tradablgood market to bamperfectly competitive
enough. The reasdies onthe free-entryeffect whichmay reduce the market power
and drivetheeconomy to @areto superioequilibrium. Third, theeffect on aggregate
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output exceeds the static multiplier effect, due to the short-run effect on tloeen
assets level, and is largender free entryFinally, the effect of afiscal expansion on
the aggregate pridadex isquite surprising: igoes above thmitial steadystate path
in the short run, but it reskellow it whenthe new steadgtate is reached. The reason
for this is not found in theimperfectly competitiveframework, but themodel's
relationship betweerthe price takingbehaviour inthe tradablegood sector and
domestic labour markets functioning.

University of York and Universidade Técnica de Lisboa
APPENDIX

The value ofthe matrix A”’s determinant Wil condition thesign of most of the
elements ok

A|=a=p.(1-a.8)-(1-0).a.8

The problem irsigningA arises fronthe facta; anda, depend on thenitial value,
derived in thebenchmark steadgtate, for thenumber of firms inthe non-tradable
good sectorm. Since this variable depends the parametevalues and itannot be
derived algebraically, the task is not straight forward.

In theabsence of free entry the long runA would beunequivocally positive and
equal top. Allowing for free entry Wi introduce both a positive and a negatgffect
through equation (LR.9.).

An equivalent condition té > 0 is given byp > (1-a).(ai.a)/(1-a;.a). It is easy
to compute the boundaries for the right-hande of the previousinequality. This
expression cannotake values belowthe limit, when m tends toinfinity, of (1-
0).a1.8/(1- &.ay), which is zero, or above 1/5, which arises frmm 0 andm = 2.

If y<0, p is always greater acgqual to one and, consequentiyeater than 1/5.
Another sufficient condition to have a posit&eas given byu — y > 1/5 since

a8

—a.y.(1-9)
1-a.48

H-y>(1-a).

iS an equivalent condition aredy.(1-¢) is an increasing function af, taking values
from -1 to O.
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The set of parameterlues generating a negative vafaeA is, therefore, a subset
of the sedefined bytwo necessary conditions correspondingite previous ones, i.e.
0 <y<1 andp -y < 15, the zero profitcondition and thesxistence ofequilibria
(positive valuedor prices, quantities and theumber of firms). Even if weannot
demonstrate it to be an empsgt,numerical experimentsay help us to enlighten this
issue.

In order to obtain reasonable valuesfore ran severalumerical simulations. The
Gauss computer program we used had the following features:

1. used the Newton-Raphson method to approximmate

2. extremely high values fan were ruled out;

3. values fom less than 2 (duopoly situation) were also ruled out;
4. infinite values forA were ruled out as well.

The reasomehind 2 and 4 is to assure eguilibriumexists. 3 is due to the nature
of the model whichcannot beautomaticallytransposed to a monopoly situation,
especially when there is no integer constrainton

Gauss outputs are shown in Table VI.
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TABLES

TABLE |

STEADY STATE MULTIPLIERS INMATRIX =P

= =
DT O e :t_.—x.[p.(l—ai.a?)+a.(p.al.a2]2 0 O g :E—£.¥.[y.(l—ai.a2) +3.a)
o :t‘__V.cp.[p.(l- a.a)-a.a(l-0)20 o, :%B.%p[(p—y.(l—a)).(l—q.az)—( ~a).3.9]
D’ Ops=0,620 aD,leéﬁmw

P Ope=(1-0).0 v <0 Opr=(1-0).0 .

¢ Oce =041 GCF=1B__—£-(H-¢)(1-aia2)20

f 0 o=t 2 1-a.(1-g)2 0 aszlﬁ‘__f.ai(p-cp)zo

% Oy =1_TV- 1-0.(1-¢)]-(1-a.8)2 0 cyp=%£-[(v-(l-a (1-9)-9)(1-a a)+(1-a).a.3
" Ogc=05620 e ey ) (e ) a2
P O g = —t—y-[u-(l-cp)-(l-ai-az) +9.2.3)<0 0 ., =1[;—B- L;__‘f’-[(u -y).(1-2a.3,)- a.8)

% When signaling these multipliers we are assundirtg be positive. Otherwise, &asy toobtain the

relevant signs.

® The values for the tradable good price multipliersarer = ot or = 1 and zero for all the others.



TABLE Il

SHORT-RUN MULTIPLIERS IN MATRIX ©°

ét i:—l f)tT
lthT 0 :wzo eDNT,uz(:I'_B)'ﬂ eDNT T__ﬂ
oe ¢ ¢ P )
IﬁtT eDT,GZWZO eDT,|:(1 B)I‘l_yq)(l_a)zo eDT o= I'l_y&)(l—a)<0
F __(1-y)a.p 6. =—(1-p) LHP _ _a.up
e e RN ST
|§ Gp,e=(1_a)'(1_y)'(“_])20 E,Pi:(1_[3)_(1-0f)-(u-\/)20 5 -9 na-y) .
0 ' ¢ P.p )
At Bpc=1+06,¢ 0,,=6.,20 eDypTzeC . <0
ét 0 :_wso eD“‘Ti:(]'_[?’)'ﬁzo eDm T uSO
¢ | 0 LA
Yoo g 20NV g g Skl _a.w[p-(1-9)
’ ¢ H-9.0 v, p (H-9).0
th 0 0, =-(1-B) ¢ <0 0, .= L =0
o H-0 LN TR
o 0 . :wzo 6 :(1-[3)_“_\/ >0 0. = a.y.(u-1)
PG (I) ¢ PP ¢

“o = |ALp.(1-y) = (u-y)-a.y.(u-1) 2 0.



TABLE |l

SHORT-RUN MULTIPLIERS INMATRIX Q¢

lft—l c’\:t—l
D" 0 _a.y.(1-y)
wDNT,c_ q)
2 0 1-y).[u-y.(1-«a
wDTC_( y)[r-y. -]
¢
R wF,F:1>O wFC__O(.u.(l—y).p
B ‘ (M-0).0
: 0 —a).(1-y).(p -
P wP,C:“ a)-(A=y)-(H-v)
¢
d, 0 Wp e =Wec 20
: 0 wcycza.u.(l—y)zo
¢
Y 0 o o G HE-Y)[p- (-0
»e (L-9).0
/\T _
4, 0 o, . ¢-(-v) g
“ L-9
A 0 w. =AYy
p~.C q)

¢ All the other values in this matrix are zero.



TABLE IV

NUMERICAL VALUES FOR THEPARAMETERS

a B y ) u § X £ !
0.6 1/1.05 -3 0.5 1.4 0.2 1 9 0.01145
TABLE V

NUMERICAL VALUES FOR THESTATIC NET FOREIGNASSETSMULTIPLIERS

Variables NoEnNtry Free Entry
DN -0.02700 -0.02755
DT 0.039653 0.039796

D’ 0.012857 0.012990
P’ 0.026993 0.026663
c 0.012857 0.012990
m - 0.006705
% -0.03714 -0.03701
q" -0.04368 -0.04354
NT® 0.067347 0.066658

o)




TABLE VI

NUMERICAL SIMULATIONS FOR A®

No. a ® y g H ™ min A
0 [0.5,0.7] [0.4,06] [31,-29] [0.1,0.3] [1.3, 1.5] [0.00145, 3310
(0.1) (0.1) (0.1) (0.1) (0.1) 0.02145]

(0.01)
1 [0.01, 1] [0.01, 1] [0.8, 1] [0.01, 1] [1.01,12]  [0.01,2] T
(0.5) (0.5) ©0.1) (0.5) ©0.1) @
2 [0.01, 1] [0.01, 1] [0.8, 1] [0.01, 1] [1.01,12]  [0.0L,2] T
(0.33) (0.33) (0.07) (0.33) (0.07) (0.67)
3 [0.01, 1] [0.01, 1] [0.8, 1] [0.01, 1] [1.01,12]  [0.0L,2] T
(0.25) (0.25) (0.05) (0.25) (0.05) (0.5)
4 [0.01, 1] [0.01, 1] [0.8, 1] [0.01, 1] [1.01,12]  [0.0L,2] T
0.2) 0.2) (0.04) 0.2) (0.04) (0.4)
5 [0.01, 1] [0.01, 1] [0.8, 1] [0.01, 1] [1.01,12]  [0.0L,2] T
(0.17) (0.17) (0.03) (0.17) (0.03) (0.33)
6 [0.01, 1] [0.01, 1] [0.8, 1] [0.01, 1] [1.01,12]  [0.0L,2] 0.150
(0.14) (0.14) (0.03) (0.14) (0.03) (0.29)
7 [0.01, 1] [0.01, 1] [0.8, 1] [0.01, 1] [1.01,12]  [0.0L,2] 0.150
(0.125) (0.125) (0.025) (0.125) (0.025) (0.25)
8 [0.01, 1] [0.01, 1] [0.8, 1] [0.01, 1] [1.01,12]  [0.0L,2] 0.150
(0.11) (0.11) (0.01) (0.11) (0.01) (0.22)
9 [0.01, 1] [0.01, 1] [0.8, 1] [0.01, 1] [1.01,12]  [0.0L,2] 0.150
(0.1) (0.1) (0.01) (0.1) (0.01) 0.2)

® Values in squared brackets represent the extremes of the search interval. Values bracketd

represent the length of the search step.

"No economically plausible equilibrium exists for these values.

9 The minimumfor A in this simulationwas at least as big abe one obtained in thprevious

simulation.



