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EXCHANGE RATE AND PRICES: firms"® behaviour in the open economy

1. INTRODUCTION

Thls paper 15 concerned wibLh the behaviour of firms operating in
intarnational markels, i.e. exporting and/or facing import compe -
Litian, wilh specific reference Lo the gffects of ewchange rate
movements.,

The izsue is relevant both ai Lhe microeconomic and macroecono—
mic fevel., AL Lhe macroeconomic level it plays an important rols
ifi the  debate on Lhe validily of purchasing powsr parily  (FPP
fenceforih; theory and the deviations from Lhat, both in the
znort  and  in the long run, and in the debate on the role of
exchange rale changes in inflationary/deflatiunary processes.

The flexible exchange rates experience of the last fifteen YBArs
seems Lo suggest thal the law of one price {(loosely defined) iz a

poor  and unsatisfactory description of the real world: Lhis can

be n not only in Lerms of real exchange  rate behaviour at

1o
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aggrégate level, butl also at a very high level of disaggregation.
Empirical  studies for manufactures show a strong positive corre—
lation hetweeen exchange rale changes and relative price  move-—
ments,  wiih changes in relative prices lasting for a Tong
Lime (17.

These emoirical resulls indicats thal a deeper analvsis botlh at

w5
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the Theorelical and empirical ievel may be fruilful.

Dornpusch .points out in some recent contributions (1985a,

Ta
By

1987 a, 19870L) the analysis of price formation for goods sold in
markals open Lo international competition should bhe based on
microeconomic models of firms’ Dhehaviour in imperfectly compeli=-
Live markels (Z).

In this ¥ramework The adjustiment of prices and output following
an  exchange  rale change depends on  structural characteristics

Like iThe extent of product omogeneily or substitutability and the

o

markal slruclture in terms of degree of concentration and dif-
terent interaction among firms (3).

In  ihis paper I assume Lhat Lhe product market is characterized
by monopolistic competitlion (4. |

The nhypoithesis of monopolistic compelition provides a simple
framewort of analysis because it allows Lo sidestep Lhe problem
of slrategic interaction among firms.

Exchange rate movements are taken as exogenous, without introdu—
cing a complele macroeconomic model.

Along  these lines Aizenman(1984) derives a pricing rule used by
Lhe firms in the domestic product markei. Under the assumplLions
of given real wages and no imported inputs he shows that in the
long run prices adjust According to the relative PPP doctrine.
Hawéver, in the intefmediate FUn, in a markel characterized by
mononoiistic competition and costly pricing decisions, there are
systemalic devialions from relative PPP. The speed of adjustment
15 shown Lo depend on the degree of substitutability between
daomestic and foreign goods.

The  analysis in this paper extends and modifies the results

{J



abtained by Alzenman( 1984

While Aizenman focuses only on the characteristics of the

product macket in Lerms of product substitulapilitly, I show that
if an sconomy open Lo international compelition the hehaviour of
pirices and outpul following an exchange ralte change depends on

the  anleraction belween product substitutability and fthe cost
slructure, with specific reference Lo the behaviour of  input

prices taomestic  and imported inpuls) relative Lo that af the

oubpul prioce.
Aoreover wihile LThe standard assumption in Lhe literature is that

the firm uses Lhe price as choice variable, I discuss bolh price

seliing  and guantity seliing behavioﬁr and compare Lhe main
resulits in Lhe Two cases.

All the resulls are oblained by assuming an oplimizing behaviour
by vairms.

The paper is organized as follow. Section 2 describes LThe model.

cbion 3 L discuss & comparative stabtic analysis in’ fthe

In =

Tt

splrilt  of Dornbusch(1987ar: 1 analyse the change in the equili-
brium =glution after an exchange rate change under different
Assumpiions  aboul the structural parameters characterizing the

Bconomy.  Section 4 sludies price adjustment with information

cogtﬁ related To The determination of Lhe optimal cholce. Both
price selling and quantity selling behaviour are analyzed and the
most reievanl results from Live comparison between Lhe two beha~
vioural modes are presented. Section S provides concluding re-—

marks.



Z. THE MODEL

Consider an sconomy with 35 firms facing international compeli—
Lian  aniy in Lerms of imporis compeling with national producers
o Lhe  gomestic market. Fach firem produces one differentiated
product 1t faces a downward sloping demand curve and competes
wWiln Lhe olbher (s5~1) domestic firms and with imporis coming from

abroad.

Demarda +unction for Lhe good produced by firm & is

EFP® o s PCiy
(1 Bk = {(————— N ( ———— ¥ k=1, .:,5
POk d="1 Pk
d#Fk

Thatl canm ne wrilten also

Iy - 6]
Cpr Dk = (EP#) Pk i P with d=x+fA{s—11
J=1
hE -5
where
DOEY = gquantily demanded of good &, k=1,....s;
PC3Y = price of good 3, J=7,..,k,e..52
EF# = imporl price in domestic currency (E 15 the exchange rate

and P# Lhe price in foreign currency?.

Domestic firms face ldentical demand functions.

This syslem of demand functions may he Thought of as being
derivad from & particular characterization of prefarences follow-—
ing Dixit and Stiglitz (4977 ; Lthe elasticity aof demand in this
Lype of model i1s closely relalted to Lhe elasticity of substitu-—

Lion in preferences among different Joods . ® thal Lends Lo o

L0



impliss  “hat nalional and foreign goods are pertfect substitules
in consumpiion. As in Alzenman(19864) particular attention is paid
ners L Lhe effecits of increased subsiitutability on the determi-—
nation or Lhe prices of domestically produced goods facing import
compe Lt ion.

The domesiic currency price of imports is EP# with P 2xogenous-
Ly wgiven. P# i3 assumed conslant (and set equal To ane for sim-
plicitly)., therefore a change in the exchange rate gives rise Lo
AT eaqual  change in Lthe domestic currency price of imported
goods (57,

The domesiic price level P is given by -
i s P

Consider now the cost function. It plays a crucial role in the
analysiz  developed in Lhis paper. The firm’s ophimal policy
depernds  on Lhe hehaviour of both marginal revenues and marginal
costz, therefore Lhe interaction bhetween The elements influencing
revenues and cosls must be carefully considered. While on the
reQenue side, firms look at competitors’' prices, on the cost
s1de, they must take into account inputl prices (&).

Assume Lhat produciion requires one domestic input, labour, and
ong 1mpofted input, raw malerials for example. Technology exhi-
bitls decreasing return 1o scale. A Cobb Douglas production
function 1s used in order %to get simple analitical resultls.

The cost function, identical for all domestic firms, is



b -

o i 1
a+h a+f a+b
SRy = LW (EPN# Q{k E=1, uu,s

I

wherea

A NpmLnaEl wage rates
EFN# = domestic currency price of imported inputs; PN#  is the
forsign  ourrency price, Lh 1% assumed exngenously Jiven and

clel PN¥=1 for simplicity’, therefore & change in tLhe

gxchangs  ralte gives Fise To an egual change in  the domestirc
CUFF ey price of imported i1npuls:
£ is a constant term (7).

Capaial slock is given and (a+b)Y<1 with decreasing returns Lo
sCalea,

Mexl Cconsider nominal inpul prices.

The assumplions aboul the price of imported inputs are sltated
above. Wilh reference to the determination of nominal wanges what
L5 relevaﬁt in the analysis is Lhe bhehaviour of W relative to
sutpul price hehaviour. It can be described in terms of indexa—
tion () of nominal wages Lo a frice index, as & way Lo show Lo

what =sxient wages follow the output price and the exchange rate.

el o= (P O(EPs) bW, wilh OZuzd  and 01T,

where wages are indexed Lo a price indewx including both domestic
and 1mported consumer goods (8) and W# is a constant tLerm.

This formulation includes those used in other raeacent contribu-

i
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Wiln J=1 there is complete indexation. Real wages are Jiven. The
cost function is homogeneous of degree one in P and E. This is
Trie  assumplion in Alzenman model (1984), where real  wages are
given Lo terms of the domesiic price level only.

Wit =0 Lhere is neo indexalion: nominal wages are set wiblh no
reference Lo the oulpul price, they are gJiven in nominal terms as

in Rovnbusch (198%a, 1987a, 19&%75) models.

pYs

Wilh  Goud1 there is less Lhan perfect indexation: Lhis is The

1]

intermediale case and Lhe general case in Lhis raper.
e model dincludes several channels Lthrough which the excharige
rate arfects domestic price level. There is a direch effect

"

througn imported inputs used in domestic produciion, a competiti

veness evfeclt Through forsign consumer goods compeling witlh dome-
501 production  and a wage e@ffect Through Lhe determination of
nominal wages and the consequent effect on production costs. &L
These aspacts have been discussed also in Lhe empirical analysisg
aof Lha exﬁhange rate effects on inflation recently presented by
Sacns (1985),  but see also Woo(1984), Dornbusch and Fischer(41984)
and Dornbusch(1983b). The relative importance of each channel may
differ across countries and/or over time.

Given fLhe model I derive the flewible equilibrium solution

tirsh.
From profiit mawximizalion Lhe oplimal price i3 in logss
T4 pukdoEm @i, W) A Al Mie o+ Blx,d) ¥ RO I
3=1
3Fk



whers Low-oase letters denole Lhe log of the corrisponding upper—

tase varrabies (for ex. ok =logPk) and

i A Iv]
e 1Y o+ (=TI e
A+ A+ D a+h
By o o o e e e e e e e e
1 A
B === = 1} kT = TH ee————
A+ {athis
1 a
(0 === = 1} TU
a+b (a+his
B G B T T ST
1 A
e R I B S B of F O PP
a-k b {at+thls
& &
et e e — "ru ~~~~~~~
Aty {at+h)s 1
A I N B U

&= 1 A

Note Lhat with wod Al , 1) + (s—=1) Bla,u) < 1, i.8. an equipro-
porfionahe change in Lhe exchange rate and in The prices p(j)
charged by The other domesiic firms does not lead to a change of
gqual amount in the price sel by firm k uniess u=1,

To simpiify notation I define Cla,d) = 1 = Alx,H) — (5=10B(a,u);

it CAT oe e2aslly shown Lhal Clo,d)>1 for 441 and C(x,d)=0 for

JHECR
Since A1 domestic Firms face identical demand  and cost

w9



funciions ihe equilibrium solulion is symmetric, p(k) = pli) = pi

& (&
i WL e e e e e e e i @,

A+ A
&

Witk = T -
(&}

3. COMPARATIVE STATICS
it ihis secltion I analyse how structural paramelers influence

she  erxe  of LThe adjusiment of domestic prices to exchange rate
movemanls.

L wiscuss the vole of substitutabilitly between domestic and
Foreign Gﬁods, of wajge indexation and of the TfTechnological
structure in terms of relalive shares of domestic and imported
inpults in production.

AN increase  in subsiitutabilifly between domestic and foreign
goods, expressed here in LTerms of demand elasticity x, implies an
increase in Lhe exchange rale coefficient & and a decrease in the
coefficient B relative Lo The prices of Lthe alther domestic Firms
in  oesg. (4. The coefficient A/ (A+C) of the exchange rate in  TLhe
symmeliric egquilibriam ¢ a3.(%)) i3 increasing in o as well.
Higher oproduct substitulanility requires more complete adjust-

ment of domestic prices Lo exchange rale movements. When x ltends

Lo @, l.e. domesziic and forelgn goods hecome perfect substifules,



the law of one price holds (P = EP% in absolute terms) and
domeslic price level cannotl diverge from Lhe price set abroad.
With compiefle wage indexation (-1 = 1), The coefficient A/ (A+C)

inoeg.iZ) is equal to ones  whal can be called a relative version

of FREE onolds, in the sense that Lo an exchange rate change corri-
sponds an 1 change in Lhe domestic price level (2. This
Fesuli, that i1s The same as the one abltained by @Aizenman(198&47,

L5 oe@nvively  due Lo Lhe homogeneily of degree one of the cost

function wilth respecl Lo ihe domestic prices and the exchanqge
rate when 4 = 1, In this case price adjustment is complete becau-
se  There is a full response of input prices to exchange rate

changes.

AlZenman’ resull That in Lhe long run prices adjust according
Lo ihe velalive FPPP docltvyine holds only if in the time horizon
considered, inpul costs adjust completely to price and exchange
rale changes.

Wilh complete indexation aguantity produced doesn't change, real
equilibrium is completely independent of the exchange rate level
and therefore it is nol influenced by exchange rate movements.

with less Than perfect inderxation (U<41) the relative version of
PRP O doesn'l hold anymore, an exchange rate change doesn’t gene-—

rate a 131 change in Lhe domestic price level. The adjustment of

4+
i

he price level is only partiails; in fact, with a1, A/ (A+C) is

-

laess Jan ane. This happens because one element in the cost,

funciion ‘here Lhe nominal wage rate) doesn't change and domestlic
-~

Firms Lake advantage of Lhis differential in input costs. In Lhis

Ccase A 2xchange rate change modifies the relalive price between



domesziic and foreign goods. The higher %he substitutability in
demand (x), the lower 1s the role Lhese cosl elements can play.

comestic firms exploltl fhe cost differential or not, it

i
i

wihe b

noLhe level of substitutability in consumption.

[}

depernds

Witk The oculpul level is nolt independent of tLhe axchange
PELE py  subsTituting the eguilibrium price level in Lhe demand

funetion 11 is easy Lo show Thal the oulpul depends on the level

at the exchange rate.

AN wnicrasase  In Lhe degree of indexalion H gives rise Lo oan

increase in Lhe coefficients A and B in eg.(4). A/(A+C) in 28g.(5)
15 intreazing in U as well and it tends Lo one when W Lands Lo
one.  The  influence of the exwchange rate on the firm‘s optimal

ritcveases when 4 is higher, bhecause there is & lower cost

F]
o
e}
e
]

differential Lo exploit. In fact higher indexation implies ‘that
wage peEnaviour  follows more closely exchange rate  and outpul

movemenlts reducing the cost differential.

o]
24

Uther siructural elements Lhal may be interesting Lo examine are

<
i
T

@ennoiogy in terms of relaltive shares of domestic and impor—
ted inpuis in production and the exisltlence of a direct link

zen  nominal wage delermination and Lhe exchange rate Lhrough

juc
i
-
€
iTi
i

the praice of imported goods in the price index used in wage
indewation (TI19).

A nigh share af dmported inpuls and/or & direct  1ink  between
wages  and Lhe gxchange rale imply a tighier relationship between

1ooorices and LThe sxchanges rate, since in boith cases inpul

3
o=

domes

costs Toliow more clasely sxchangs rale  movemenis. LF 0 il is

T

5 S WTE g that produclion dossn’t require imported inputs

L/ larby=0 In The general formulation! or thal wages are indeved



Lo domeslic prices aonly (T=13, ine coefficients of the exchange

&t e LT ES . (4 and () are lower. The coefficients are still
tower 1f Lolh assumplions are combined, Wwilh labour as tLhe only
[pal
I

faclor  or production and wages indexsd %o domestic price level

Clatbi=0 and Ts1.

s

wole Thsi when H=1 the results coincide in &ll the rases ( QAT

Al DAbhs tavbhr sty LU may appeary surprising, but L0 can be intui-e

Tiveiry  suplained by Lha facl that witlh completle wage indexalion
j

trie zosi function is homogernsous of degree one in P and E in &1l

tor in P alone in Lthe last casey. M1 ds reguired  to

phizin gquaniitalive different resulls in the warious rases, while
Wil w=1 the cosfficient A/Z(A+C) iz always ajqual Lo one for any
walue oY T and b/Catrh) and the relaltive version of PPP always
Folds.

Althougn Lhe assumplions sboul the hehaviour of inpul prices are
OF orucLal itmportance for the results pressented, 1t doesn’t
simply meaﬁ that Lthe problem is shifled one slep backwards, T om
The product marketl To the input market. Tha analysis shows that
in order Lo reach any precise conclusion aboult the effects of

exchnange rale changes we must Lake into account the intaeraction

between The demand (revenue) and Lhe const structure, charac—
Terized here by "he paramelers « and A, on one nhand, and M, T,a

, o The obther hand. Moreaver some of Lhe resulls recently

e

i
]
=N

sented Iin the literalture, as 1n Alzenmand 198467 and in Dornbu—

present
sl P8 A, are based on precise bul different assumplions about
Lhe behaviour of input prices, whose vole must be clearly under-

R T T
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Labour 35 Lhe anly domesiic inpul in Lhe model. The analysis can

e exlended by inlroducing other domestlic imputs, bBut the only

——

probism Lz Lhe descriplion of the relative behaviaur of inpul and

REVENTI g praces thalt 1n Lhe case of labodr can be expressed in  a

SLIDLE 1t berms of indexaltion.

Toe  Poreign currency price of imporits (boih cormsumer goods and
inputs? os assumed constant  in The analysis because the focus i35

an whe exchange rate movements as soudrce of disturbances  from

e analvysls developed in Lhis First part is stalic. There are
no uyﬁamlu elements generaling a gradual adjusiment over Time,
but They will be introduced in Lthe following seclion.

Ore dlast cemarks in this static situation, wilhoul uncertainty
ands/or adiustment costs, Lhe choice variable used by firms 13
irrelevant. As 1L is well known, Lhe mawimization wilh respect Lo

Lhe opraice gives exactly ULhe same solution as  fthe maximization

wWwilh respecl Lo The output level.

4. PRICE ADJUSTMENT WITH INFORMATION COSTS

4.1 INTRODUCTION

Fdrtner  anleresting resulls may be obltained 1§ we axiend Lhe
sLatic analysis developed 1in the preceding section.

cmerryoal stuaies show Lhal Lhe adjustment of wrices Lo grohange



rate  movements  is not instantaneous., but there s a gradual

adiustment oaver Lime (sea recently, for example, Daniel

2ah.dr and Mussa 19840 b,

U]

O
7

o

Sluggish price adjustment tan be obltained from profit maximizing

ehaviour  if  some &ind af market imperfection, Like costs of

i
—
]
c%

adius Lme OF lmperfect information, is introduced. If these
imperfeciions ewist Lhey must ke taken explicitly into account
oyoAgeEnts an Lhe masimization process.,

Looassume  Lhat  TLhe firms face costs in modifying the policy

Choros already made.

These  cosis are related to the decision process that leads Lo
the delermination of Lhe optimal choice. They are essenlially

information costs, 1.8, cosls of Aacquiring and processing new

nformation in order to determine Lhe optimal values of the choice

-t

variaple (10),

The same assumpltion is ysed in Alzenman(1986) and in Da-
niel (19840,

Other contributions in the literature assume The ewxislence of
cosls  related to the change of the value of the choice wvariable
Freviously set (small menu costs)(11) or the existence of imper—
fecl information by customers (42,

in ihe literature thét analyses sluggish price adjustment, the
standard assumption is that firms use the price as cthoice varia-—
ble. Howevar, I discuss hoth Frice setting and quantitly setting
behaviour with information costs of the kind described above.

Recently, Parkindi1986) analyses both price setling and quantity
selling behaviodr in a macroeconomic equilibrium  contewt witlh

small  menu  costs related to price changes. He shows that Lhe

15



predominance of one behaviocural mode over tLhe olther may depend on
pronomic  Ffactors like the characteristics of the money supply
process roounterinflationary or accomodaling’, instead of being

Thougnt o of Aas an sxogenousiy gJiven institutional feature of iThe

HTOTI0
Im thiz paper il is assumed That the product markel is characte-—
Fized Dy omonopolistic competition. Without introducing uncerlain-—

Ly or adiusitment cosls Lhe choloe variable (price or guantity) is
irrelevant . As Leland(1972) shows, Lhe sguivalence breaks down,
For  wsrample, under uncertainty about demand condilions: price

selling and Jguaniily selting give rise to differant economic

Alang  the same lines Lim(19280) derives vonditions for

s Ly praference of one behavioural mode over the nlhher {sep
a sMeiizmant 19743 ),  suggesting thal the choice may be consi-—

dered  endogenous  and  depends on the structural elements Lhat
characterize The marksl (13).

L aﬁalyae‘the implications of price setting and guantity setting
behaviour in a model with
~ anformation costs thal are assumed to arise both wilh price and
quantity Settihg, and with

- Lhe exchange ralte as the only exogenous slochaslic element in

Lhe soonomy.

LT 5um sntormation costs are assumed (147,

With bump  sum costs of thiz kind 4t is in  general profitable
colleciing and processing informalion and determining Lhe oplimal

choice 2% discrete Lime intervals for more Lhan one pericd. The

one zingle ophLimal value for Lhe

i
]
=
et

L%

necessa

Firm vloes



FRLeVATT anrizon, bul an optimal path is preset conditional on
Lthe information available whern the decisian is taken (15).

suume Thal 10U 1s protitable for the firm Lo presetl ils policy

-
[
Ui

For noperiods (nzt).  The value of n is endogerously delermined
And LE o snosen by firms Through an sxplicit  oplimizatinn process
#5 1In Mlzenman178&) (1471,

@ staggered structure is assumed where firms' decisions are
oL simuillaneously, bub are unitformly distributed over fLime
50 Lhal in each period m firms decide their policy (m = s/n, wilh

¢ = number of firms and n = lenglh of Lhe presetting period)(17).

Exonange rate is assumed Lo follow a random walk process.

4.2 PRICE SETTING

The Virm fixes ithe price palh for n periods and accomodates

oF

damand, La@. 1 is ready to offer in each period Lhe quanitity
demanded &1 Lhe presetl price.

The analysis is close Lo the one developed in dAizenman(i19846) and
will be briefly skelched.

fhe {firm chooses The price path and the length n of the fpreset-
LLTG  NaviLzon. The solution 135 oblained backwards. Taiking n  as
given, Lhe seguence of oplimal prices pdly,pdl+13,....0(t+n~1) 1is
determined first. Each price 1% The solution of the profit maxi-~
mizavion  arobleam given The information available at Lime t (18).

Then ihe aotimal preselling horizon (n¥) is oblained by minimi-

iy e opresenl discounted walue of Lhe expected tLotal iosses
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e osolicy.
e determination of the optimal price path the {firm musi
sitbaaccount nol oonly GLhe exogenous  stochastic elements,

Line excharnge rate, putl also The behaviour of The olher

i
jus]
i

Wi compeliiars  That hmave identical demand and
ons bul sel the prices in differenl periods.

Lo nominal wages, L do rnol introduce a dynamic

of the

n

coation  of  wage confracts because the analysi

vEfiaviour  would resuli sxtremely complicated. The as-—
are Lhatl the wage detesrmination rule i3 not wmodified over
can be in part justified by the Fact Lthat with long lLerm

conitracts  Lhe time horizon of the price adjustment +o

BrChange rate movements can be sssumed shorter Lthan Lhe duration

af Lhe

Firms

(&) ol

IR Rt

W e

COMLFATTS o

nave  raltional sxpectalions.

staggered  pricing decisions Lhe price al Lime 1t sel

a5 pefore by the firm (199 is

(L, ) = memee b e E () + L e u L=k
A+ A+C L () k=i kB

for Gzjin—#

) =
DOLLTi=T Y e e [T 2l

43 A+ L—{n=11



pOG.3 L5 Lhe price al Lime % set j periods hefore;

i
~~r~~ S e B 3 2(L) 15 Lhe expectation held at time

S+C L—{n="1)

ot af Lhe oplimal symmelric sguilibrium solution at time %
Lgiven oy @7.57.

mxchang2 rale is assumed Lo follow & random walk process:

R D N TR A
whers Ui}, vhe innovation 11 Lhe stochastic process, 15

11l reEl,

The ndgw coefficients introduced are defined as follows:

Blm-1) T-B{m—13

S5 as zhown by eq.(A} in addition to the phenomenon of partial

adiustment Lo exchange rate changes obltained also in the static

n

Bi

case  whnen indexation is less than complete, there is a gradual
adjustment of The price lo Lhe innovalions in the exchange rate.
Mote Lhal the firm sels the price for time T using only infor-—
mation wup Lo time t-3 (Qifjin-1). Moreover the price doesn*'t
Adjust completlely esven Lo innovations fully known when the price
L5 lzet, since with a staggered pricing structure Lhe firm must
Lake inlo account the choice already made by the oiher firms (20).
Given ihe oplimal price path, opLlimal presetliing horizon (n#) is
obtained by minimizing the present discounted value of expected
woLal  losses wilh respect to n. Total losses are given by the
puamp  suwm cost o incurred by Lhe firm at each pricing decision

and iy “he losses in Terms of profils Lhal arise when the oplimal



iT1
53}
i

solution i3 nol reached. The loss in terms of profits in

ot
o
13

poE o 15 valcoculated by comparing the level of profits when

price  ds presel wilh Thal obtained with reoplimization in  Lhat
e LG '
che wppected  lose  in Lerms of profits in period  L4h fwiLh

o
o

s dn-1id, using a  Tavior-serid approximation around The oplti-

P

mal walue. 15 approximaltely egual Lo

Al ) = o oW = 0 FalLahd - PO, ny )@

e

Lhe opiimal price in period L+h using all information:
PN, a0 ds The price al time L+h presel h periods hefores

1 1E Lhie second order derivalive of Lhe profit funciion witih

optimal solulion: in order

o

respeci Lo Lhe price, svalualted at th

derivative is deflalted by

i1

Lo obltain Lhe loss in real Terms Lhi

Lhe oplimal price level (21).

)

Supstituting Lthe formulas for Lhe prices in eqg. (&)

(&Y Hh+hy = -1 e E (ull+h—k)ya =

g b= (—icBawy @

it

Tha Lrade  off belween The Two elements of Lhe expected otal

bosses tthe cost related To sach policy decision and Lhe loss in



Lerms  of reduced pro¥ilts) 13 evident: it Lhe firm reoplimizes
aach pevriod, there are mo losses in terms of lost profits since
e opnimal solulion is always oblained, bult the loss in Lerms of

v adidstment 15 masimized. if the firm chooses lhe price

gnce oand for oall, 1% incurs Lhe minimum adiustment cost hbul

Lhe ioss 10 Lerms of profils 13 mawximized. Therefore in general
LThe Twoe costs will be bhalanced at the margin (227.

Lowan pe proved Thal, as in Alzenman(198&4), the oplimal value

B depends positively on Lhe cozt of adiusiment ¢  and

negatively on Lhe variance of sxchange rate innovations.
The asxpected loss in terms of profils in each period and conse~

auently n® depend on structural parameters as well, like product

substitulanlility (w), technology‘(a,b) and indexalion T,y (Z3).

L Leoworih o analysing how these struclural parameters influence
Lhe oolimal speed of adiustment.
Whei = Lends Lo infinily the loss becomes infinite, n#* is egqual

i

Lo one, it.e. Lhe firm oplimizes all periods.

fan incregase in product substitutability generaltes & higher loss
and A  reduction in n#s therefore price adjustment to exchange
rate innovalions is nol only more complete (as proved in section
2y bul asso ftaster when substitulability is higher.

Al éteeper maraginal cosl curve (measured by a higher (1/Ca+bi—1))
a0 ambiguous effecl on n# 1n the general model. Only in Lhea
simplified case wilh no direct effects of LThe exchange rate on
Lthe cozib side (no imported inpuls (bB/{a+br=0) and wage indexed To
omes il nrices  only (7=1)) a clear—cul resull 13 obiained: a

Leeper marginal cosl curve generales a higher loss and reduces

RN



Morecsver n# depends inversely on Lthe share of imported inputs in
producsiion {(b/(a+b)) and on Lhe share of imported goods in  the
Dl oE T used 1in wage 1ndewxation (T). In other words, Wwilh a
Givecc waviuence of Yhe exchange rate on  the c¢ost  side fGhae
Aadijusiment of LThe price lo exchange rate innovationg is bhoth morse
complete (see secltion 3) and fasler. No unambiguous resull can be
serived Yor Lhe level of ingexalion M.

Finaily aggregating over aili firms £ obtain Lhe bhehaviour of the
e da price level.

Given  eg.(8), the domestic price level, defined A5

i -1
N plh .4, iss
! .:I =)
9 (& @ vi-2 0 (T30
(0 apill & e e = a{t) + ——m I e u{t—j:1
“-+C A+C L={n—1) n d=0 (1-iB#)

A positive innovalion in the exchange rate, uw(t)>0, gives rise
Lo & contemporaneous change in the domestic price level squal Lo
B¥d ooy ihe longer the preseliing horizon (the higher n). the
Bmalﬁer vs Lhe impact effect gf Lhe szhock. The shock continues 1o
guarl  its  dinfluence  in the Yollowing periods and tLthere 15 =&

gradual aajustment of Lhe domestic

seriod of adjustment is delermined by Lhe
f b4

price level.

valusa

of the

The length

ot n#.



4.3 QUANTITY SETTING

Assume now Lhat the choice variable for the domestic +firms 1is
Lthe ouipul  produced instead of the price charged. The firms
decide the oultpul level and are ready to sell the gquantity produ-—
cad at whatever price will clear the market. I consider here the
price  taking behaviodr insisad of the price setting behaviour
preaviously examined.

The sxchange rate is still LThe only exogenous stochastic wvaria-
ble and follows a random walk process.

The case of complete wage indexation and that of less than
complels  lndexalion are analysed separately in  the following
subseclions, since The resulls differ significantly in the two

CAGES .

4.3.1 QUANTITY SETTING WITH COMPLETE WAGE INDEXATION

I examine the case of complele indexation first. This is ‘the
assumplion wused by Alzenman(198&) in the analysis of the price
Setting pehaviour. MNote Lhalt in Alizenman there is no discussion
of the guantity selling case.

Frotitl +unction is obtained from eqgs. 1y, (2 and (3) by
selling W = 1 .

From profit maximization the flexible equilibrium zsolution Ok

15 1n logs

Y
0}



Gy gtk = log( ———————————— ——— ) ————— e T q03)

a+hb sla+b?

where g(il= log of the quanltlity produced by Ffirm j, J=1, ek, o5,

o a o a

Bra—{(f+ ——=)T —=—-— B=T ———(f+ ——=)

i G atri 5 a+h

F*o= = e e e and G' = ————————————
a+h x (S+35 3 o ( S+

In  thig case Lhe equilibrium solution is independent of the ex-—

change rate, but it depends only on the output of the other
domestic firms. When tihe exchange rate changes Lhere are no
changes 1n Lhe auantities sold, since a 1:¢1 change in domestic
prices offsels complelely the exchange rate change.

The resullt 1is not surprising since the system of demand
functlions P =f(Q{j) j=1,..,1:E}) is homogeneous of degree gne in E
and ~ The «costl funclion is homogeneous of degree one in P and E.
ThereForg a neutralitly resull wilh respect to lhe exchange rate
changes i% oblained: oulpul produced is invarianlt 1o exchange
rate fluctuations.

If the exchange rale is the only stochastic element of the
mode i, intormation c¢osls don't play any role in  the guantity

selling case because There are 1o changes in the oplimal value of

24



Lhe choice variable. The optimal solution .z nvariant Lo exohan-—
ge rate movements and is always mantained LD Lncurring  any
cost of adiustment.

With given real wages, agquanltitlty sellting benaviour always gives a
higher’ level of provits than price selting behaviour since Lne
unconstrained maximum of the profit functiorn is altlained in  all
periods.,

Mote ihal tere The relaltive wversion of FFFP always holds,

&
p(k) @od L) om mom o= 4@, f,e, an gxchange rale change gives rise
A
to a céniemporaneoua 181 changes in the domestic price level (24).
The adiustment ot Lhe price level lo exchangs rate innovalions 1s

instantaneous .

4.3.2 QUANTITY SETTING WITH LESS THAN COMPLETE INDEXATION
With less than complele indexaltion (W<1) IThe homogeneily of
degree one in F and E of the cost funciion doesn’t hold anymore.
The optimal guantity produaced in Lhe flexible equilibrium GQ(k)
is in logs
(&—13 7 1 H G 3
(12 gk = log( ————————————— ———) e b e gy = e T ]
& HT & Zid# F F F =
T J#Fk
a+k 5(a+h)}



1 , Bro—H(B+x/syuTars (a+h)

a+hb x{S+73)

SRt s ETAal (a+h} a
G = T and H = (1=H) == .

in  Lhiz  case equilibrium solution is not independent of the

axchangs rale; Lhe adjusiment costs relalive to Lhe modification
of Lhe choice already made by tLhe firm become relevant and tLhe
analysis can be developed along the lines déscribed in the case
of price zelling behaviour.

With  lump sum informalion costs related to the determination of
the opiimal outpul level and staggered struclture in outpult deci-
sions (decisions are uniformly disilribuited over time), the firm
fixes GWne produclion plans for a number n of periods. It takes
into  account  botlh  Lhe exogenous Stochaétic elements and Lhe
behaviour ‘Gf Lhe olher domestic firms, thal are price takers as
Taking n as given, the sequence of optimal producltion plans is
determined Firét. The gquantily at 1t set j periods hefore by the

firm is in logs

(133 et , 31 = E Cety + I e ult—k)
T={n—17 =g T+ dl

Oijin-g

and

2
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P
et o Log o of The gquantifty &b L sel 3 periods before:
beld al time  L—-(m-—17

[ SOy . LT e e
el (AR A R Lhie s
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§

oL Lma d svmmelric eguiliorium solution at L, which 1s

Ferom angl by setlting qglki=g(ji=qgs

O L N T T T ——— + ———a i)
& UTa Ll L L

(e e e )

/

A+ EREE=R vy

" 1T - WTa/s (a+b)

as  hefore ul(l) is Lhe innovalion in fhe stochasiic pro

rataimg Lhe exchange rales

3 fd-ljaslarn:

IMTa A la+rbly s/ (k)

:
e
kS
it
Al

-
i
i

Pt Lhal owith M= Lhe erxchange rale doaesntl appear

Formulas @i Lhe analysis developed in The nrevious

ot Thos

obhtained

CESE gena-



Mhe exoected loss in Lterm of profits in period L+h, Using a

Cavior-saries approximalion  around The optimal value, is appro-

=y E O G%it+h) - QlL+h,t13@

Wite e

Cpe (ol b ) o the oplimal oatput level in period L+h wusing all

LTEOFMAT Oy

QiLvh, L) s Lhe output lewel &t time L+n zel n periocds hefors:

second order derivabive of The profit tuncltion wilh

i e Py

[ q
res el 3 Lha quanlily, svaluated at the oplimal solution: 17
oraer Lo osolain the loss in real Terms Lhis derivalbive is det la-

Led by Lthe optimal price lavel,

Substituiing Lhe formulas for Lhe gquantities in =q.(15)

3 t
Wi {
157 A D R ) i O T A U A Y R O B R
g ==0 Tk T
= v
T gE R - 2

Given Lhe lump sum o3t 0#% relaled o sach oroduciion decision,

ohlhained, As betors, o

o

e
i

Lhe oplinal preasaelling norizon n¥
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lue of ewxpected Lolal loszes
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a5 FYormuiated in foolnole (217.
DJptamas preselling horizon n® depends posiltively on the cost  of

Aviius tmant o and negatively on Lhe variance of exchangs rate

5 in Lhe price seliing case.

i

LNNOVYELCLONS

i
i

e Ol and n# o depend on oither struclural parameters as  well.

itutability beiween domesltic and foreign goods and &

i1
o

HAlgner Guns

sheeper marvginal cosl curve have 1n general an ambiguous effsch

on HE andg nw (26, Lt can be shown Lhat for high values of U,

ntgher  wroduch  substilulability generales & Lower loss  and  an

Lo e, while a sleepsr marginal cosl curve increases Lhe

toss ana rrduces n#.,

rid Lhere is no

jix]

When o lends Lo o, H#¥(l+hy Takes a finilte value
tncentaye n Yhis case Lo regpiimize in all periods, wihrl be  pEml

s oaphemal Ldn bthe price seilling case.

Lo can we proved thal higher wage indewation (higher H#) reduces
anambiguaous iy HE(L+HR) and wnoreases n#. & higher share of impor-
Led inpub in producbion and & higher share of imported goods  in
The consumer price index have no clear—ocul effects in genera amn

the oplimal presetvling horizon n#s nevertheless 11 can be shown

Lhat, yor  high values of W, Lthey genarale a higher loss and &

decrease L N,
viie Denaviour of Lhe domestic price level wilh guaniity setling

Filvms wile e descriped 10 Lhe following seclion.




4.4 COMPARISON BETWEEN PRICE SETTING AND QUANTITY SETTING

Doth srsoe selling and guantily setiing behaviour have been

chions.

T

describea in Lhe preceding s
SZince domestic firms are assumed Lo be rational profil  maximi-—
zers, it may be suggested thal Lhey will choose Lo be price

Lakers or orice sellers depending on which behavioural mode gives

Lhe minimum expected tolal losses, once tLhe oplimal presetibing
morizon e (Lhal may differ in The Lwo rases) has been defar-
miried,

It has oeen shown Lhat when iLhe exchange rate is lhe only sto-

rhastic element and there 13 complete wage indexalion, The price
Laking osebhaviour  ds sltriclly pfeferred because no losses arise
and Lhe maximum level of profits is always allained. This impliass
Lhat the price selling behaviour described in Alizenman(198&6) i3
subopltimal once botlh behaviodral modes are considered.

in the gquanitity selling case wilh H=1 an instantaneous adjust-
mant of ihe price level Lo an exchange rate c¢hange should be
ohserved according to Lhe relaltive PPP version.

With less Than complele indexalion, no general conclusion can be
rea;hed aboul The more profitable lype of behaviour. The result
depends on  tThe actual values of all exogenous parameliers (277 .
Maybe through numerical calculations with plausible wvalues for
Lhe wvarious parameters some additional informalion could be ob-
tained.

With iess ihan complele indexation an interesiing resull rela-—

tive ©To Lhe behaviour of ine domestic price lsvel oan be presen—



Tad.

Domestic price level in the quantity setting tase can be easily

+
&
as
o
D
=

v substituting the optimal gquantiltly setl by each firm 1in

LThe demand Tuncltions.

zubztituiing for g(L,3) from 2g.(13)

& (A n—g FL3+13
C1EY Y aplily = ————— B e a{(ty)y + I (1 - JEFRGVE S
L+ C AR L=in—1} 3=0 En (- ddd

Comparing this equation with that of the domestic price level in

the price sellting case (eq.(%))

e & A% n-I C1rid
(7)) aplil) = ————=— Ralaichatels E e(t) + ——— T e (R )
A+C A+ L—{n=13 nooa=0 =38

shows Thal The behaviour of aggregale price level is gqualitalbive-
ly wvery similar in bolh cases with a small impact effect and a

level to exchange ratle innova-—

§
T

gradual  adjusimentl of The pri

!
|

Tions. nere are differences relaled Lo the speed of adjustment

Ll



Lwo cases, and Lo

distribution

% in Lhe
_ 'y

of

Lhatl uepends on The oplimal value
En T i che adiustment path, La@. o the
stlached  To he sxchange rate innovations of

15

W L

CEF L OE .
price adiusimeni Lo sxchange rate fluctuations
L regquire the assumpltion

Cases and 1L

o both doesn® i
“ing behaviour. Once angain this result depends cruci

[ I
el Wil oE

Lained

orioe

an Lhe oivterenl reachtion of inpul costs and ouLpul price %o

]
i

movements,
quanlity selling

Th

18

fie

ot

1ly

Lhe

caETHgE cala
Heoall LAt wilth = in  the
&3
AaplLhl = gll) + —=—, 1.8, Lhe relative version of PPP holds in-
4
stanbananus iy, while in Lhe price setting case it holds only in
LThe Lormg vun.
wher @ Lends Lo @ in boih cases ap(l) =  el(l), Lee. domestic
prices  cannot differ from Lhe price charged by foreign competbi-
OV .
""" e developed in this paper may be extended by introdu-
cing  ather sources of uncertainty like real shocks in Lerms of
productivity shifts (2873,
could be assumed slorable and the firm &l
(27 discuss Lhe

qoods
conltribulions

price

The

o

Moreover
Lo weep invenloriess. Various
1T
c

]

owed

o

invenlaoria
parlicularly aggregale demand

impiicat

Fole slaved by

L shaocks,

ne
the possible

adiustme Lo
CONOMmY . The analysis of
model presentea |

closed =
b roduciion of invenltories 11 Lhe
15 left To fulure research.
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ions of

Lhizs paper



5. CONCLUSIONS

crvrs o paper Lodiscuss how different structural elesments 10~

fiuence Lhe Dbehaviour of firms operating in markels open Lo
rntermaiional competilion {only 1mport compelilion is considered
CHE R winh particular reference Lo The effecls of srchange FATE
chanages in o a Flewible ewchange rate context.

Tl ion of monopolistic compelition in Lhe produclt markel
R EmE coooffer oa useful framework Lo analyze how eslements iilke

npodunt siFferantiation, technological struclure and inpul price

[

hataviour nteract Lo give rise to different patlerns in  The

domestic prices Lo exchange rale movemenls.

[}
i,

FEARUL LN

Tha range rate affecis domestic price level Through several
CHPATHTE L3 imported inputs, foreign consumer goods compebing wilh

pductbion and & direct influence on wage deltermination

)

gomesLio o

Through vhe price index used in wage indexalion.
Tha 'sis shows in particuiar that The change in the domestic

-ate change depends crucially

hange

i

price  level following an e

iative behaviour of input and oubpul prices, described

Vo
.

o5 The

srms of wajge indexaltion and relative share of imporited

.
o
-

Hare

oroduction.

[
pa
-

inpule

Pative wversion of FPP (a 131 change 1n domeslic price

m
iy

©i
it

level following an exchange rate change) holds only in the oa

i
-+
Ixl
ful
hat
-
b
-
T

zhe wage indexalion bhecause only in Lhis case Lhere 135 &

Ffull response of inpult costs To exchange rale changes.

b
'
s
Ut

pvramic adjusiment 1s oblained by inlroducing informaiion

relaved Lo fhe delerminatlon of Lhe oplimadl Choloe.



price setling and gquantiiy selling behaviours are discus-—

e, e wplimal speed of adjustment is endogenously determined

1 oinfluenced by The strucltural slements characlerizing

e
=
o
5

.

L
=
i
jat)
o
=
\
.

Wit complele  wage indexalion, quanitity setiting benaviour 13

aferred  in Lerms of provil maxkimlzaltlon. ¥ Firms

©
—
-
.
i
-
i

i
r

tne outpul leavel, price adiustment Lo exchange ratle
Lnniovarnions lakes place instantansously. The relalive version of
PEP alwayvs holds while 1in fthe price seliing case i1 holds only in
The Lomy run.

With swss Lthan complete indexalion no gJgeneral conclusions can be
Feached aoout Lhe most profitable hehavioural mode and the result
s on Lhe aclual values of all exogenous parametlers.

The most relevant resgull in This case 15 thal sluggish price

AT UG Lmenl Lo exchange rate {fluctuations is oblained both wilh
price  sebliing and nguantilty setting behaviour and 1t doesn'?

regquire & priorl the assumplion of price setiing behaviour.
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cain also pe assumed Lhal Lhe relevant price index is P,
crky domestic goods are included as in Alzenman( 198571, in

# direct effect of Lhe euchangs rale on wages Lhrough

“Led consumar gJoods is ruled oul.

PG Lhiat This result holds in bhe model also Uunder the

phion of constant relturns Lo scale. Wilh no ifmported inpuis

sndexed Lo Lhe domessiic price level or given in nominal

« Aas an Alzenman( 1986 and in Dornbusch{1987a.b), the hyvpo-

13 2f nan-constanlt marginal cosls is required fTo obtain the

. oresented in Lhe Lent. In facl wilh constant wmarginal
domesiic prices are independent of the sxchange rale.

Lo oassume Lhalt information is nolt freely provided. Economic

15 face a signal extraction problem; based on the signals

chaose Lo observe, Lhey must infer The values of The varia-

wiioh maltler in their decision making. The didea 13 That bhoih

vablion  of  si1gnals  and inference problem  can  be  costly.
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N O
coshly

T
Py
5

maLion  necessary Lo delermine The oobimai ohoice
quire and/or LD DFOCES5 .

Whan The cholce variable 1s The price lsvel, &



e

AdmlinetsiraLive o Lat

@llers

it

Apoul Lhe new price

~

Trom  Lhe negalive

AL ED

S Ty

Ho, e e

EY Tty

RS agiiuniment coshE o oin Lo
SRES LS R and Weiss (197

& o an analysis ot Lhe
BTNV CH Lo markels open Lo
RS- E and Goiltfrias (198
gffeois oy mlisperceplion (5@

another framework (d

and Meyver (1%8&6) s

OF-N o

shrategic
andogenized

Yo

condilions

sLriol

slruciurai oaramelers areg oe

Ariother iine of research 1

oplimal of The inst

axamples Foolel 19700,

T fature of The adiu

fre

i
Y]

intiuence Lhe charactl

Fothsontid1971 ). In this

, L assumne Lhat

Dang

s imar Ly fived Compon
f : ,

A5 Wi L SMALL MBRNU 0%

Lhe reaievan

a ditferant

Compars i

Led

COTL e

to printing new caltalogs,

¢ {small "menu” costsy or Cosita

on of customers large

Ci

"
%3

m
o

[

£

Lhat introduce cpliciily

Barro(i

i
4t

e maximizalion proce

19830, Rotemberag (1982

A

of imperfect

arinational compaitilion see

& conbributions discuss

i 1784

S

uopoly with differentiated

now That The ochodlocs bheiween oric
ablgs in Lhe presence of Lo ey

values of

FIVEd.

T different context

=

rument for monelary policy.

stment costs and the funclional

grislics of the oplimal solulion

o e g

DADE, Following Alzenmand 198

AVe  On

[4S

intormation oo

i

ni .

yooown Lthe conlrary, Lok Firm osa
L opraicing horizon.
%G Lie Two Lypes of conitract

Lhis

information

MAaX LML oa

informing

Lhat
price

fand
BTEY,

AT

by
Doh--

Lhe

products)

@ ATl

ALTLY

TLOTE

the

form

(zae

mods s



used o the literature on ihe labour markeli: Taylor(197%9,1980)
mousl . whEre one wage rate 13 sel for more Lhan one period, and

et Sea Canzone-—

483

AN G A modsl, wnere A wage palh 1s

of the oplimal contract

5

ey
by

<

e
=
ot

b
s
e
B
H
R
-
i

G e v L
LETHE L .

ARE=Y A8

pe agent’s oplimizing behaviour

i

A shock TLakes plac

Faulees She comparison belwesn Lhe loss arising from Lhe lack ot

LT and The cost of adjdstment i1lself. when the cost af

A s Lineyy ig small the agent 13 ilikely Lo chooses nol to adiust

- e arizing in Lhal case 15 small as weli. The size of

Yrom not adjusiting, thatl depends 0T Tha structural

characteriztics of Lhe marketl, creates an higher or lower 1ncen-
Lrve Lo modify The policy.
M CE T contributions Thal point oul these aspecls are Blan-

fAresrlof-Yellen(i285a, 19850 and Rotemberg-salo-

Chara

Ny
o

meEr Ty

here i3 no expilcil comparison

e

in fAkerior and Yellen(i985%a,0L),
beitween gains and losses pul some inerlia in agenis’ behaviour is

ot

Fodgustment 1s less likely when Lhe loss 1s "small in &

ense 0 Lhal a nonmaximizer doesn’t gain & signifi-

s
L

well detined

o )

cant amounit by becoming & maximizer. Hee fAkerld and  Yellien

)
-+

(198%a, 00 +or detaills.

a

ATy Farpin{i986) discusses under whlch conditions &  slaggering

LN A |

T

shruciure  or & bunching structure (all decisions conocenbratl
pre  singile period) predominates wilh price seftiing Ffirms: cee

also R and  Policano (1984 wilh reference L0 lapour CoTie

=
g
[}
—
iy
5

L
sl



B) Mote Lthal There arg no elements Lhalt connect one period wibh

if

Lhe  ainer, theretore muliiperiod maximizaltion collapses into

ggquence of independent slalic maximizations.

(] Cng diem o sets Lhe price pailh for n operiods. Fach price i3

the wosuieon of The profit mawimizalion problem given the intor-

Lhe beginning of The pricing oyole.

mation available at T e Yirm

HHeE vritormation regarding all Lhe prices that have already been
BEL, Lhe sxpected palth of Lhe exchange rale and the prices  that

sL1llors are gxpected Lo =8l in the future.

pages ¥-12 the price equalion 1s derived in

of These aspecls zsee Aizenman( 1984,

vk of reoptimizaltion is not appro-

jEX

Ll Mobe Thalt the loss for 1
Aimale iy owroportional Lo the deviation aof the cholice variable

sobtimal value, but 1L is approximaltely proportional %o

(e i AT

Le sauare of Lhe deviation, i.e. Lhe loss due Lo wmormardimization

i

=
-t
or
3]

iS5 second-arder  small since The ¥irst order derivative w
profil Yunclion evaluated atl the opiimal solution is zero by mone

sLruotion. in ihls case Akerliof and Yellen(198%a,hb: se the

NONmaximi-—

st near—-rabionaliily, detining near ralional

ju}
)
i
.
-
=

Mimg o Dehaviour 1T owhich the gains from maximization rather Lhan

nonmaximizalion  are  smaller by an order of magniludes  Lhan

-p

T
U
!
-
-

change on optimal se

o
st
)
521
]

Aoreaver  nolte  LThalt I use an approximale measure of

gard  Lhe Lerms of order higher Than Ltwo of  Lhe

T
1A

T i BN

nsiton around The egullibrium value.

131
~
.
o
]
i
R

wilh vespect To Lhe

jta}

=

i1
U1

TEZ) The firm minimizes expeclhted Lolal 1o

A

¢
d



length ot ohe preseftliing horizon (n).

ABsUMLITg wnal the firm has a&n infinite horizon the objective is

° n—1 MO0 i

I
=0 =] i B!

2) & ananges 1n the structural parameters intluences H(L+n) and

it Lhirougn che affects on o ’ 0N One  frand, and on Lhe size o

ot Lhe preset price from Lhe oplimal value, on Lhe

CEA reEsulls are not influenced by ihe technoiogical

I I PR A5 5 UM in Lerms of relalive shares it dome s Lo AT

wmbgriaa Lnputs (unless b/{a+bh)=43Y and by The price indewx used in

WA §

LT A much more simplified macroeconomic  framewori Pape

—~

analyses The case where both price selting and price

T

Laking oehaviour coexist and Lries Lo @xplain when one of the Lwo
pehavioural modes prevaills.
(Eén s TRl result depends on the facl Lhat TLhe effects of o ar

and an E (G (LR -3(L+h,h1)® have opposite
[
2 overal: effect on HMe(L+hy i ambilouous .

ne sffesct onoyw DEEvaEt s,
pagin}
beltwegen iLhe Two behavioural! modess N E =

carried zul oy using Lhe minimum value of fhe itoss funclion, f.g.
Lhe wvaius  sbtained when The optimal value of ©n (nad Mas heen
supstituied in Lthe objeclive funciion, Since 1%L .13 impossible Lo

miicit zolation of the minimizablion oroblem, The

40



.

aLTiiium o valuss . of Lhe se2pecied Ltotal losses in LThe ltwo CASES

canmnol e axplicitly calouiated and compared.

fae o analysis can be developed along Lhe same lines as in Lha
z Suchange rale movemenLs only. I do not repori here Lhe

nEw squations obhliainesd. oul i omay be interesling ©o make o Yow
FEMETH S .

I ithe Srioe sefiting case The role of productivity shocks

-

Decomss Lerealevant when x Tends Lo w. For finilte values %, Lhe

bt}
-+,

riances  of  Lhe innovalions 1n both stochasitic elesments and
el cowariance play a role in Lhe delterminalion of the optimal
presaliing horizon n#. The relative role of these elements de-

L0oun The substitutapirlily between domeslic and foreign

-

S PO o " o —
Lhe roie of

Ui

OO0 E ., Trhe o nagner Lhe substitulability, Lhe lower §
oropduchiviiy shocks,  wnile  a higher degree of indexation W
imphies & more relevani vole of The real shocks. Lt is intere—
shing Lo nollice  Lrhatl, celeris paribus, a negalive Covariance
betwean Lhe innovations reduces Lhe loss compared wilh a posilive
covAariance  because  expechted losses are readuced Lf the firm

axpachs sroductivity  to move in The opposite direclion of  the

In  ihe guantitly selling case of HI1 boith stochasilc elements
piay & roile, while wilh u=1 only productiviiy shocks are  rvale-

alements

Y I1nnovations in boLth =

|
-
[
o
i
1]
G
—+,
=
o

vant. Tihe vari

)

intluencey negalively The preseliling horizon (n#). The covarianc

or
il
3
i
[t}
1t}

tHect on i1oss and nd compared wil

T
T

has  The opposit

[ - L v e e o O - g e e e g N - —a gie e e L
sething [ = [ER A negalive Ingvarianaos rhfresasgy Lha

.
{
]
o
i
o
i
Y
.
I
=
a
-t
)
-
1
<
e
—
L
~+y
=
-1
s
e
el
.
o
pu}

comoara29d wilh s posiltlive Covar



tpLlias & ogore relevant role for productiviiy shoocks.
i J

G Zee Glinder (19820, Erunner, Cuckierman and Mellzer (19837,

ok (198!

Y
4o

0



REFERENCES

Al ZErilEe . U

T

TR YRR

I AR

and YELLEN Jail.

tu e

wilh

Dusingss uyole Wage and P
Soonomion. G00G, suppl., £423

g arndg YELLER J.

&

Lany mAares Dlgniticant

OTOMmLT Heview,

Heol

L and GIAVAZZIL F. 01978,

i incertezza, Giornma

ZZI F.OI98ET,

and GLAVA

N oLhe Suportables

International

Haw . U972y, B Theory 0

BEARRD

Coconomic Stddies,

BLANCHARD 0001983, Pr

nia, in DORNBUSCH R. and

Indesation’, Cambridge, MIT Fre

LANCHARD  O. 1985,

ominal

andg H"eal

S LNDER inventorie
Microfoundalions

2448,

JGUne,

SRUMNER <., CUCKIERMAN A,

Zconomis o Sctivity,  Inventor:

o

Dector

Opan

{i7a5),

Frice

gmpbar,

reodegll Economisy

Loonomi

¥

January
ice Asynchronization and Price Level

SIMONSEN MoH. (Eds)

{2
=

Monopoiisti

Floney,

gt Macroeconomics,

and

Ui

Lfimpr

- PO
1 e

""" Relative Prices and

Toonomy, MBER  waorking paper

& Mear Ralionail Mode o

inertia, JQuarierly Journal of

3, Can Smatl Deviaitions Forom

Lo Boconomio Eauriibria?,

O

TOB-T72

n

gaa nell'soonomia apsrlia in

Run B

Short

Cazse of Qerman Maohines-

W The

-

S AT a2 =~
cs, 12, 83-932.

Adiustiment .,

=)

e

Monopollstilc

Y, 17-E2&.

3
Iner-

“Inflation, Debt and

¢ Qompetition, Small Menu Costls

unpublished manuscript, MIT.

[

and Sticky Pricesd More on

American Economic Heview,

MELTZER A.M. (7982, Money and
ana Business Cyoles Journal of

%Y



Monetary foonomics,

CANZONERETL M.B. (1980),

GEi 0f Monelary

shtermaltoonal

]
I
=
[
i
=

o T - E
700 i T I - s IO SR P

LTIC AT

L [ IR

LTI

DORMBUSOH =
lan, #fnort
DORMNPBUBCH

ks

DORMEUE

Heylow,

SRR

Wb n e

Ld,

LM

Eoonomics, &, @249

DANIEL 300 01984),

wabor Contracts and Mormetary ol

four-

e
-
i

<
~
“

Optimal Purcnasing Power Farily Deviations,

Loonoml o

(198&),

ations,

EMpLYLoal

view, o7, Jdune, 483514,

Lerminants of Puarchasing Fower

et
i
ot

Jouwrnal of Internaltional Sconomics, 2, A3

dournal

78E ),

Empivrical

and

oA

Bticky Price

HRa ]

[N

STIGLITE

and Mominal Zhocks in s Two Country g

b2

rnvestigaltio

RDiversily

Pur

"Falgrave’s

SOMLT .

wohange Ralte Economic

e 1

e
23]

International Economics, 20, 269-289.

iy

5y

and Purchasing Fower Farity

15, EHconomics Letters, 20, 187

WRELUARTT ), Monopolistiic Compelition and

. Amerlcan Economic Review, June, 57,

rt Fricing, Flexible Exchange Hales and

-

ot Traded Goods, dournal of Internatio-

ChEsing Power FParity, MNMBER Working Faper

Diclionary of Economics, wondonid MPacmil

arnd

i
-
i
i
]
I54]
4
i
s
i1t
oy
0
L

Loes, Smerican Econaomio

Economico

p
Ut
.
2
jay
o
“
1
or
i



Journal, %7, March, 1-1&.

DORNBUSCH H. and FISCHER 5.(1984), The Open Economy: Implications
for Monetary and Fiscal Policy, NBER Working Paper No.14Z2Z.
FETHKE 4. and POLICAND &.(19843, Wage Contingencies, Lhe FPaltern
of Negotiation and Aggregate Implications of Allernaltive Conlract
Struchures, Journal of Monelary Economics, 14, 151-170.

FIGOHER S.01977y, lLong Term Contracts, Rational Expectaltions and
the Optimal Money Supply Rule, Journal of Political Economy, 83,
1205,

FLO0OD 2., and HODRICK R.J.O1983), QOptimal Frice and Invenlory
Adjustment in an Open Economy Model of Lhe Bﬁsiness Cycle, NBER
Working fFaper No. 1089.

FLDOD RL. and HODRICK R.J.(1984), Exchange Rale and Frice Dyna-
mics wiih ®symmelrie Information, International Economic Review.
2%, Uetober, 513-526.

GIDVANRINT  A.(1985), Exchange Rate and Traded Goods Prices,
unpubiiahe§ manuscripl, Columbia Universify.

GORDON F.ou. (1981, Dutput Fluctuations and Gradual Price Adiust-
ment, Journal of Economic Literature, 19, June, 493-530.
GOTTFRIES N.(1986), Price Dynamics of Exporling and Import-Compe~
Ling Firms, Scandinavian Journal of Economics, 88 , 417-436.

GRAY J1.4.01978), On Indexation and Contract Length, Journal of
Pmliticai Zconomy, 8&, February, 1-18.

FART O.0.01982), A Model of Imperfect Competliltion wilh Heynesian
Features, Guarlerly Journal of Economics, February, 97, 109-38.
ISARD  #.01977), How far can we push The '"Law of One Price'?,
american Economic Review, &7, 9439458,

HATZ E.,  PAROUSH J. and KAHARNA N. (1982), Price Uncertainly and

45



Frice Discriminating Firm in International Trade, Internationai
Economic Heview, Z3, June, 389-400.

HARWAL M. 01981, The Behaviour of an Open—economy Firm under
Flexible Zuchange Rates, Economica, 48, 45-60.

HLEMPERER &, and MEYER M. (19863, Price Compeltition vs. Quantitly
Compatilion: Lhe Role of Uncertainly, Rand Journal of Economics.
17, H18-638.

HOH &L 01984) ., Money Shooks and Deviétions tfrom Purchasing Power
v, Journal aof Monelary Economics, 14, 103-122.

HRAVIE .8, and LIPSEY R.LE.(1977), Export Prices and the Trang—

mission of Inflation, American Economic Review, &7, February,

HRAVIE L. B. and LIPSEY R.E.(1978), Price Behaviour in Lhe Light
aof EBalance of Payments Theories, Journal of International Econo-
mics, May, &, 193-246.

HRUGMARN P L1986, Pricing Lo Markel when the Exchange Rate Chan—
ges, MBER Working Faper No.1926.

LELAND H.ELO1972), Theory of Firm Facing Uncertain Demand, Ameri-
can Economic Review, &2, June, Z78-91.

LIM CL 09980y, The Ranking of Behavioral Modes of the Firm Facing
Uncertain Demand, American Economic Review, 70, 217-224.

MUSS@ M.{1986), Nominal Exchange Rate Regimes and the Behaviour
ot Real Exchange Rates: Evidence and Implications, Carnagie—
Rochesler Conference Beries on Public Policy, Z%, 117-214.

FAORKIN M. (1986), The Uutput—Inflation Trade off when Frices are
costly o chnange, Journal of Political Economy, %4, Z00-2Z4.

FOCOLE W, (19703, Optimal Choice of Monetary Instruments 1n  a

46



Simple Stochastic Macro Model, Quarterly Journal of Economics,
&4, May, 197-216.

RICHARDSON J.D.(1978), Some Empirical Evidence on Commodity Arbi-
Lrage and the Law of One Price, Journal of International Econo-
mics, &, I41-351.

ROTEMEERG J.J.(1982), Monopolistic Frice Adjustment and Aggregate
Hutput, Review of Economic Studies, 49, B317~-5%31.

ROTEMBERG  J.J.  and SALONER G.(198&4), The Relative Rigidity of
Monopoly Fricing, NBER Working Paper No.1943,

ROTHSCHILD M. (1971, On the Cost of Adiustment, Guarterly Journal
of ECUﬁwmlca, 83, 605-622.

SAECHE J.01983), The Dollar and the Policy Mix: 1985, Brookings
Papers on Sconomic Activity, 1, T17-197.

SHESHINGKY  E. and WEISS Y. (1977), Inflation and Costs of Frice
Adjusiment, Reviuw of Heonomic Studies, 44, June, Z87-304,
SHESHINSKL E.  and WEISS v.(1983:, Optimal Pricing Policy under
SGlochastic Inflation, Review of Eronomic Studies, 30, July, 513%-

2

La
~i3

L’l

SILVE FL 01979y, L'impresa esportalrice, Giornale degli Econo-
misti, 38, 35-4%.

TAYLDR S C1979), Blaggered Wage Setting in a Macreo Model,
American Economic Review, &9, 2, 108-1172.

TAYLOR  J.B.(1980), Aggregale Dynamics and Slaggered Contracls,
Journali &F Folitical Economy, &8&, Fabruary, 1-23.

VEDA KL 11283), Permanent and Temporary Changes in Lhe Exchange
Rale ana Trade Balance Dynamics, Journal of International Econo—
mics, %, £27-43.

WEITZMAN M., {1974, Prices vs. Guantilies, Review of Economic

47



Studies, 41, Oclober, 479-91.
WOO W.T.(1984), Exchange Rates and Prices of Nonfood, Nonfuel

Products, BErookirgs Papers on Economic Activilty, 2, 311-534.

48



