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ABSTRACT

The central hypotheéis of this paper is thét both fhe extent
andfspeed of adjustment of the real exchange rate is affected by the
- way the central bank manages the nominal exchanée rate specifically,»a
large discrete devaluation is wore likely to result in fast adjustment
of prices as opposed'to a policy of smooth and continuous crawling
peg. In the context of a—monopblistic fmice adjustwent framework, it
~ is shown that a discrete and unexpected devaluation of the exchange
=;a£e shortens implicit price contracts and increases the rate of price
adjustment in the‘noh-traded goods sector, because fimms tend to
strengthen their expectations ébout an overall increase in costs and
about an aggregate as opposed to a local shift in the demand curve for
the fim's 6utput. A discrete ‘change in the exchange rate acts as an
"information signal™ that leads to fast overall adjustment of
non—traded goods prices. The hypothesis is tested and not rejected at
the macro, sectoral ahd-firm.level using mecro and micro data on Greek

prices prior to and after the January 1983 discrete devaluation.




Introduction1

The origin of this paper can be;tfaced back to early February 1983,
following a visit to a small shoe-repair shop in a suburb of Athens. The
~owner of the shopxangrily protested the decision of the firm which supplied
him shoe-nolish to %ssue a new price 1istfwhich effectively raised the prices
of almost all of its main products by a range of 20-34%. His anger was
focused not so much on the extent of the price change but on thevfact that
contrary to expectations, the new price list was issued shortly after the
" ‘last list in October. He maintained that this was a'c]ear violation of
client—supp11er re]at1onsh1ns since in the past the 1mn]1c1t pr1ce contract
set between them ma1nta1ned prices unchanaed for a neriod of 6. to 9 months
The Just1f1cat1on provided by the f1rm to this "breach"of contract was the

unprecedented“deva]uation of the drachma during the preceding month. To.
this the shoe-maker replied that the priee-surveillance department ofitﬁe
Ministry of Commerce should interVenebsfnce the firm used only dOmesticélty
produced inbuts and thus used the:pretext of the devaluation to raise profits.
In Okun's terms “.... customers annear willing to accept fair an

increase in price based on a permanent increase in cost" (Okun, 1975 ),

For the Athenian shoe-maker the Januéry devaluation did not :entai1.é
. permanent increase in cost to the shoe-nolish firm. This attitude however,

‘was_not shared by the firm itself.

~ On January 9, 1983 the drachma was devalued against the dollar by
15 5% raising the price of the dollar from 71 to 84 drs/$. On a
monthly average bas1s. the devaluation of the drachma between December 1982

and January 1983 was 14.14% against the dollar and 14.77% in effective
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terms. As can be seen in Diagrams 1 and 2, this was the largest discrete
change both in the Drch/$ rate (BIE) and the effective rate (EFE) sincé the
introduction of the crawling peg‘system in March 1975. It was at that time
that the drachma ceased to be pegged to the US dollar and that a currency

| basket consisting of 12 currencies became the basis for the conduct of ex-
change-rate policy. Thus over a ten-year period of managed float, the Janua-
ry 1983'deva1uatjon of the drachma‘was one of the few-incident§ of diﬁcrete

and large adjustment of the exchange rate as onposed to daily smooth crawling.

Thelbbjectfve of this paper is to investigate the effects of exchange-
rate management on orice béhavior and thus on the real exchahge-rate in a

small semi-industria]iied country'like Greece.

» Traditionally the main policy objective behind a nominal devaluation
+is to promote competitiveness in third markets and to improve the balance of
payments. Setting aside J-curve considerations, the balance-payments effects
following a nominal devaluation depend (a) on the extent by which the real
R exchange rate is dépreciated, and (b) on the effects of the real exchange
rate adjustment on net exnort receints.
Regarding the first factor there is already an extensive 1iterature

on the subject that focuses on the notential adjustment of the relative

price of home to traded goods_fol]owing a devaluation.2

The increase in the price of traded géods relative to non-traded

goods as a result of a devaluation shifts demand towards the non-traded
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goods sector giving rise to a current account surplus that increases
reserves and the money sunply. The degree of ba1$nce70f-payments»imprpve-
mént depends on e]asticfties, income and absorption effects, conditions

in asset markets and finally expectations. Eventually the price of non-
tradéd—goods'wi11 rise to its steady state level. In th= mean-time employ-

ment and output in the non-traded good sector will increase (Katseli, 1980).

As has beeﬁ shqwn e]Sthere_(Katséli, 1980) these results are sensi-
tive to the underlying aSsumptionsregarding the structural characteristics
of the écoﬁdmy and more specifica11y to the degree of wage indexation and
i'the preSence-ofFimported-intermediate:goods. In both these cases the'de-
mand shift is coupled with a cost shift making the effects on the real ex-
~ change rate, the output response and the balance-of-payments at best :

ambiguous.

Iﬁ the absence 6f_rea1-exchahge réte adjustment, a devaluation

can work éolely through a rea] ba]anceﬁéffect. The increase in the-hrice
of’foreign exchange then. reduces real Sa]ances. If the dehand for honey
is exogenously determined3,'the excess deménd for money is trans]atéd into
a reduction in absorption and a balance of payments surplus which is the
vehicle by which money balances are replenished (Katse]i, 1983). In this
case as absorntion is reduced, the improvement in the balance-of-payments
is achieved at the expense of output and employment creation in the non-

traded good sector.

Thus the aggregate output and employment response to a devaluation

_critically depends on the responsiveness of the real-exchange rate
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to the nominal devaluation. Given these cdnsidératians,
it is important to look at the imnlications of exchange rate management for

real exchange rate develonments.

The central hypothesis of this péper is that both the extent and
speed of adjustment qf the real exchange rate is affected by the way the
Centra] Bank manages the nominal exchange rate. Specifically, a large B
-discrete adjustment of the nomina]véxchange rate iS more likely to result
in fast adjustment of prices as opposed to a policy of smooth and coﬁtinuous
' crawling peg. To use R. Cooper's terminology, whether exchange rate policy

Tdctupies thé “high"or "Jow-politics realm" does in fact matter'for a country;s
"~ competitiveness and the outputvand emnloyment effects in the adjustment pe-
- riod. ' |
If domestic prices instantaneously adjdst to their steady _ State
leQel,then'the improvement in the balance of payments can come about only
through a natural or nolicy-induced squeeze in absorption;' In both'caséé,
" the effects of the devaluation tehd7to be stagflationary at least in the

non-traded good sector.

The channel through which management of the nominal exchange rate
influences real-exchange rate deQe]opments is the process of Iprice adjust-
ment. As it will be shown in Section 2 of the paper, this process has at
Jeast two important features, namely the magnitude and frequency of nrice
changes. The existing finance literature on exchange rate policy has fo-
cused largely on the first aspect only, that is on the responsiveness of
domestic prices to a nominal devaluation. The industrial organisation and
macroeconomic literature on the other hand has increasingly focused on

sluggishness. As Barro has noticed,
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... The firm's elastic demand curve must be discarded in
disequilibrium if the firm is ever to change price. In
this sense the resnonse of nrices to disedui]ibrium is
~essentially a monopolistic phenomenon even if the indi-
vidual units perform as perfect competitors in equili-
brium. Therefore, it seems clear that a theory of mono-
nolistic price adjustment is a prerequisite to a general
theory of price adjustment. (Barro, 1972, p. 17).
~ Mononolistic price adjustment implies joint determination of two pricing
features on .the part of the firm: (a) length of the implicit or explicit "price
" contract" and (b) maghitude of adjustment at the end of the contract period.
As Gray has shown (1976), analogous que11ing'éan be applied to the workings
of a labor market which is characterized by the existence of a strong union.

In that case it is the contract fength and the indexing parameter that be-

come the important contract characteristics.

. In merging these‘two trends in 1iterature, this paner argues that
exchange rate management‘can'éffect both-#he length of the price-contraét
between firms and clients as well as'the‘magnitude of price adjustment.

"~ This hypothesis can be tested directly only through the use of micro or
firm-level data since the path of price adjustment Varies across firms.
Such data are in fact available for Greek firms. As will be shown in
Section 3 of the paper, prices set by Greek firms for specific products
exhibit properties of a step function. The contract length and the magni-
tﬁde of the price adjustment can be thus investigated in relation to ex-
change rate management. | | '

The ecqnometric analysis of price'behaviour by firms is complicat-
ed however, by the existence of special institutional factors under which
trading occurs. This is the case in  most developing countries where there

is apt to be some institutional mechanism for price surveillance or direct

price controls. .




In the Greek case nrice controls have existed since the mid 30s.

After World War II, they covered only a small number of products and were
intehded to curb excessive nrofits earned from the sale of goods in short
| sunply. Over time, controls have been extended to cover numerous products
_vfa snecification of orice ceilings or of maximum allowable mark-ups over
costs. The tyne of contro) that is used varies across goods and business
opératiOns ahd can be éppjied to the ihdUStry; the wholesaler or the re-
. tailer, that is to any stage within the pfoduction and/qr distribution system.

(Laldnde and Papandreou, 1984).

»Tﬁe complexity of the system thus seriously hinders an extensive analysis ¢
price behavior by firms unless one investigates. thoroughly the underlying
institutional arrangements that affect each specific product and or enter-
prise. In the presence of differentiated‘product controls, profit maximizina
| behévior on the nart of firms imp]jes that pricing of non-controlled items
also departs from éxpected pricing uhdef free-ma}ket conditions. It
has been noticed for exampnle that firms tend to orice overall production
in such a way as to ensure large enough profits in some lines of production
and thus cover losses generated in the production of price-controlled products.
It follows that an increase in exnected or actual costs affects not only

the overall nrice level butAaISo're1ative nrices between commodities.

In view of these complexities, the central hypotheses of this paner
~can be formulated as follows: in Section 2 it is argued that discrete

adjustment of the exchange rate tends to shorten the implicit price contract




between sellers and buyers and to augment the rate of price adjustment.
This -is so because firms tend to strengthen their expectations about an
overall increase in costs and about an aggregate shift in the demand curve

for the firms' output. A discrete change in the exchange rate thus acts as

an “information signal" in the market that leads to relatively fast overall
price adjustment of traded and non-traded goods alike. Given the presenée
of controls, one would tend to-bbserVe'faster adjustment‘of priées for non-
controlled items even though sooner or latér the regulatory agency itself

o apt,to'allow price increases in the cqntro]]ed‘part of the market. The

‘ outpht response to these effects depends nof_Oh]y on the éxpected,increase
ih demand fbr the firm's oUtput relative to costs bdt also on the ability
of,eachtfirm to diversify prpduétion across coﬁmodities that afe exempt from

_price controls.

‘ The econometric analysis proQided in.Section 3 should be interpreted.
with caution. Given the existing-inﬁtitutional_compiexities,.it has to be
conducted at the macro, séctorél and product level. Even though the existing
evidence is not conclusive, the data do not seem to reject the central

Vhypotheses making this line of research both interesting and promising.

In the international finance literature exchange rate managément has
been analysed in the context of the benefits and costs of alternative exchange
rate regimes. As early as 1970, R. Cooper and other authors argued for greater
exchange rate flexibility on three separate grounds: (a) to provide smoother
adjustment to changing fundamentais, (b) to avoid speculative runs on the na-

tionél currency and (c) to reestablish the effectiveness of monetary policy

(Cooper, 1973).
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As concensus on the advisability of flexible exchange rates grew,
the focus of attention shifted to the manner in which the “gliding parity"
should be managed. It was demonstrated for example that exchange
rate - adjustment could be unstable if the rate of change of the nominal
exchange rate followed the rate of change of foreign exchange reserves as
opposed to devé]opments in the current account gr the basic balance
-'(ROdriQuez, 1931). Tﬁe so called "shock-treatment", namely an unexpected
sudden devaluation of revaluation of the nominal exchange rate, was judged -
inferior to the "gradualist solution" since it was considered high]y unlikely
- that cenira] aufhorities would nossess the necessary information to arrive

at an equilibrium real exchange rate through discrete action (Rodriguez, 1981).

Despite the advantages of continuous‘exchange rate adjustment to
~correct underlying fundamental disequilibria, a number of countries duking
recent yéars chose to pursue a discrete - adjustment policy. Sweden,

Snain and Greece are the most recent examples.

 Discrete adjustment of the nominal exchange réte hés beenvusuéIIy
associated either with po1itiéa1 transitions or interruptions in the norma]
conduct of exchange-rate policy. It is thus undértaken at the beginnina of a
new governmeﬁt's term in office with a view towards slowing down the necessary
rate of devaluation in the fqllowing year and attributing the need for such
adjustment to past government policy. This was probably the pertinent scenario
" in both Sweden and Snain. Discrete adjustment is also initiated during periods
‘when for various ecbnomic or institutional reasons,the real exchange rate becomes
overvalued giving rise to. speculative runs on the currency. In both cases
~ the discrete adjustment of the nominal exchange rate is a response

to growing disequilibria in the economy. Lastly, discrete adjustment is
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used by nolicy makers to influence expectations about the future rate

of devaluation and thus the rate of inflation. It is often a signal for

a reversal in policy stance and is usually accompanied by other measures
in the fiscal or monetary domain. This is the most likely explanation
~in the G-eek case. Such adjustment, if cfedib]e, cou]d in fact have nega-

tive real effects on output and employment.

As CéIvo (1981) has shown, an unanficipated devaluation always
improvés the balance of payments of a small and oben economy, Whi]e below
a certain critical deficit level, an increase in the rate of devaluation
" ‘could bring about a deterioration. InAthe‘presence ofvnoh-traded goods,
these results will ‘continue to hold especially if the relative priée of
- traded to non-traded goods,is,a1£ered. ‘A devaluation of the real exchange
_rate4 thus strengthensthe case for balance-of-payments improvement (Katseli,
' 1983); If as a,respbnse to an unanticipated devaluation, nrices of non-
traded goods "jump" to their steady-state vaiue, then, even the transitory
improvement in the ba1ance-of-paym§nts could be_questioned. This is esne-
cially tfue in develoninag countries where the decrease in absorption might
be 1imited by inf]ationary expectations thét lead to an increase in con- =
sumption and imports of durables or an accumulation of inventories.
-Furthermore, inflatidnary expectations and a decrease in output might reduce
money demand offsetting the excess demand for money that is necessary for
-ba]ance-of?payments imorovement. It could thus be argued thaf a devaluation
of the real exchange rate becomes increasingly necessary for balance-
of-payments imorovement when conditions for the smooth working of the rea]-‘

balance effect are weak.




-12 -

Can the process of price adjustment differ depending on the way the
exchange rate is managed? The answer wou]d be positive if one analyses price-
behavior in price-setting markets as opposed to simple auction markgts. As
Gordon (1981) has noted the assumption of "pervasive heferogeneity” in types
and quality of products and in the lécatiqn and timing bf transactions is crucial
for such theory of price adjustment; This approach thus "undermines the new
classical macroeconomic models based on a one-good economy postulated by iden-
tical price- tak1ng yeoman farmers" (Gordon, 1981) or Calvo's world of a one-
fam11y, one-good economy, where "the price level is the exchange rate (i.e. the
relative price) of domestic currency in terms. of some other given currency"

(Calvo, 1981).

There 1s'a1ready a fairly substantive literature on the micro-econohic
foundations of price-adjustment, Apart from issues that are.re]gted to the
existence of a "noana]rasian" or "conjectural" equilibrium, as early as the
1960s another set of contr%butions attributed partial price adjustmenf to
adjustment costs and incomp]ete information In that tradition one could cite
the work by Alchian (1969), Phelps and Winter (1970), Okun (1975) and more
recently Blinder (1932) and others5
| From that view point and in sharp contrast to the‘prototype firm of
tradition$1 short-run market analysis, pervasive heterogeneity and the cost
of information makes each firm behave in the short and medium run as a monopo]1st
In that role it acts as a quantity taker and price maker. As Okun has noticed,

“even firms with minuscule market shares put price tags on their commodities;
in the short run, they are never surprised by the price, and always subject
to surprise about the quantities they sell® (Okun, 1975, p. 360).

Following this line of thought, Gordon (1981) has argued that the fun-
damental reason for gradual price adjustment is the "large local component
of actual changes in demand and costs, together w1th the independence of

those costs and demand changes" (Gordon, 1981, p. 522). Combining price-
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setting behavior by a tybica1 monopo]ist with Lucas' analysis of expectation
formation he has reached the following conclusions: (a) that price adjustment
will be complete if perceived marginal cost responds fully to an aggregate
shock but not otherwise; (b) that expected cost "mimics" expected aggregate
demand if the aggregate variance of a shock dominates the local variance and
(c) that only in the extreme case when the'aggreggte ébmponéht of the variance
~ of both demand and cost shifts is;Qery large ké}ative to the local component,
és during'wértime or a hyperinflation, price adjustment céptukes fully the

aggregate demand_shift.

In this view therefore heterogéneity qf products make firms behave as
monopolists that purchase their inputs and sell their oUtbut from/to other
firms. The extent to which a particular shock that affects cost and demand
is perceived as “1bcai“ or “QTOBa]“ critica]]y.éffeéts pricing decisions.
The adjustment of price will be larger if a shock in demand is expected to
affect other firms -as well and thuS‘af the end givevrise to an fﬁcrease

'in tﬁe firm's input costs..

How can this framework be applied to exchange rate management? In
the case of a discrete devaluation which is typically large, there is “an
announcement effect". A high-level official usually announces to all market

| participants that effective immediately, prices of all traded goods will be
increased. Such announcement thus firms expectations even in the non-traded
good sector that demand for output and the cost of inputs will increase.
The increase in production cost is expected to take the form not only of an
increase in the cost of imported inputs but also in the cost of intermediate
or capital goods purchased from other domestic firms. In the absence of
labour contracts,.labor costs are expected to rise concomitantlywhile in

the unionized sector, wages are expected to be adjusted at the end
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of the contract period and/or contracts to be renegotiated. Discrete
adjustment of the exchange rate thus fnduces an expected increase in the over-
all cost of production,tﬁat is in both its local and aggregate components.

On the demand side, the larger the discrete devaluation, the greater the 1ike-
1ihood of an overa11 demand shift in the economy and'thus'the smaller the

Dercezved cost to the snec1f1c f1rm from raising ;£§ own pr1ce

Al

S8 P e Y B Lng

A discrete adiustment of the exchange rate thus strenathens expecta-

tions recardinn inflatignary pressures in the economy that will nroduce both an
»  increase in demand and marainal costs.

" The trade-off between price and-output adjustment depends on firm
specifics. However, thé.expected'increase in marginal costs is more likely
to mirror the exbected increase in demand in the case of a discrete change
~in the exchaﬁge rafe as opposed to a crawling neg. Hence, in comparing these
two regimes one would expect price rather thah output adjustment to be domi-

nant in the former case.

Discrete adjustment of the exchange rate induces not only an increase
in the average exnected cost of nroduction but also in the variance of the
aggregate component as opnosed to the local component. As the local compo-
nent of actual changes in demahd and costs becomes small, price adjustment

in the specific firm tends to apnroximate the rate of devaluation.

Using a ;imp1e cost-nush model that is similar to that developed by
Gordor (1981); it is easy to show that the percentage change in price
(Pit) will be positive1y related to a discrete change of the exchange rate
defined as the ratio of the unexpected change in the exchange rate relative

Ry (R,)
to its variance ("VEF'Q st .
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For the monopoiist, Pi is a weighted'average of the actual change in nominal
revenue (u-t) and of eXpected changes in time t of marginal costs in time

t+1, (Et(C Thus,

it + 1))‘
(1) Pig = voq¢ * (l-np)E,C((:].t + 1)) where

ilfefers to the specific firm and E is the expectations operator.

Expected changes_in marginal costs for the individual fifm i is a weighted
average of the actua] cost: 1ncrease of imported 1nputs and expected costs of |
other lnputs that are detenm1ned by a different set of auents including labour
and/or other firms (w) Assum1ng that the change in the price of imported 1rputs
at time t equals Rt and that the mean of the local component of W is zero, it

follows that,

@) Eg(Cyy 4 1)) = R+ (1-2)(1- $)E4(W, , ) where

f¢ is the ratio of the variance ofvthe local component ef the cost shift to
the sum of the variance of the lecal and;aggregate component;

. Apart from a known component (W) that captures information about existing
| ‘eontracts, past pricing behaviour and known institutional factors, expectations
| about non firm-specific costs Et(wi +1) afe assumed to be positively related to
the unexpected component of the exchange rate change, this being defined as the
difference between the aetual'change in time t and that expected during the
previous period (E__1 (Rt)) over the historical varianee of exchange rate changes, .
Thus,

Ry - Eq(Ry)

(3) Eg(Wy, )= Wy o g +8( — ) where g is an indexation parameter.
. ar

Making all appropriate substitutions, it follows that,

Ry = E_; (Rt))
Var R

(4) Pit = "u'lt + (1 - ") r4 Rt + (] - 0)(1“2)(1-¢) ﬁt +1 +
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Given equation (4) it is easy to see that Pit is positively related
Ry = E1 (Ry)

Var R

to

~. More specifically if we assume that E_; (R) = 0

_(5) apit/a(Rt/Var R) = (1-y)z Var R +# (1-y)(1-2)(1-¢)8 > O

From (5) it follows that for any given unexpected change in the exchange rate,
Pi becomes larger as the aggregate componént of the variance of costs becomes
‘larger in relation to the local component or ¢ + 0. This is probably the

.case when theré is a switch in regimes from a smooth crawling peg, to that of

discrete exchange rate adjustment. If this is so, then not only E(mlt + 1)
‘but also (1-¢) are positively related to Re - E'l Rt
o " Var R
Finally it should be noted that the increase in price will be even
larger if E(Ht+1) is made to represent the expected aggregate change iﬁ income.
In‘that tase, as in Gordon, eqﬁation (3) could be replaced by, |
(E—-—E&) )+ (1-0) a

(3') € ) = oMy .
(3') E(W, , ) =0l ([ *8 —

Where the demand shift is assumed to consist of a local component and an
aggregate component. In (3'), o like ¢ is the ratio of the local component of
the demand shift to the sum of the local and aggregate variance. The
replacement of (3) by (3{) doés not change the qualitative nature of the

results.
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The analysis so far limits itself to the magnitude of the price
response to a discrete devaluation. One would exvect however, that
imnlicit nrice contracts w111 also be arb1trar11y shortened or

renegotiated.

In analysing labor-market contracts, Gray argues fhat the “optimal
contract lenqth is inversely re]ated to the var1ance of the industry-

specific shock" (Gray, 1978 p.11). Firms are assumed to determine the

deqree of indexation ‘and the ]enqth of the labor contract by m1n1m1z1ng a

Toss funct1on (z) of the form,
1

(6) z= 1/-, (A,So [(m Y,-InY )Jdt + C )
-’whefe 1 is the contract length and A,is a relative price which converts
| losses expressed as squaréd_output deviations into losses expressed in the

units of'the,contracting éost.

Intuit1ve1y the opt1ma1 contract length in Gray's ana]ys1s is deter-
mined by a condition that at the margin "balances the per period savings
on transactions costs that could be achieved by lengthening the contract
against the concomitant increased losses in the form of larger exnected
output and employment deviatibns“ Thus while "increased uncertainty br1ngs
about a shortening of contract Tength, increased contract1ng costs leads

-to a 1enothen1nq of contracts’ (Gray, 1978, n.7).

In the case of the monooo]1st who determines both price and output,
it is the cost of information that includes costs of prediction and of

establishing reliability and permanence that leads to implicitly long-term
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contractual relationships. These considerations have to be weighed

against the profit losses that would be occured if undernricina occurs

for too long. A large discrete adjustment of the exchange rate both
reduces the cost of information as defined above and establishes, as we
have seen, firm expectations about the perspective increase in costs.

Since cost-oriented pricing with a mark-up offers the"mostvtypical standard
‘of faifness invbuyér-seller relationships, (Okun, 1975) a discrete deva-
luation'a110ws sellers to pursue cost-oriented prfce increases. Thus a
dfscrete devaluation as opposed to a crawling peg reduces the cost that

the firm bears in explaining to its customers the reasbn for the price

increase leading to a renegotiation of existing contracts.

The 1ength 6f the new contrécts‘is probab]y.indeterminafe as firms
attempt to guess the intentions'of the Central Bank. This is especially true
if the discrete adjustment is a bréak from'past exchange rate managemenf
Vpractices. If firms after some initial period believe that the policy marks
a switch in regimes from a crawling peg toward§ a'regimé of discfet1y
adjustable exchanae rates and that the established rate is in fact tenable,
then implicit price contracts will be again renegotiated for corresponding

periods of timé.

Uncertainty as to the Central Bank's intentions calls on the other
hand for short-periqd lags. Finally the length of -the renegotiated contracts
will probably be the same as before if after the discrete adjustment the
exchange rate continues to crawl. In all cases the contract length will also
be affected by expectations about economic fundamentals and the ability of

policy to correct existina disequilibria.
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In summary what can be said unambiguously is that a discrete
exchange rate adjustment will give rise to recontractiﬁg and, in tﬁe
absence of a clear signal on the paft of the government as to its inten-
tions, an increésed tendency for shorter-period contracts. This conclu-
sion is similar to that of Aizenmann(1982) who in a différent context
arques that “the optimal frequency of wage re contract1ng denends on measures

of aggregate vo]at111ty" '

3. Econometr1c Ana1¥s1s

Thé objective of this_section is tO»investidéte emnirica]]y’whéther
the resnonsiveness of non-traded aood nrices to eXchange rates was faster
in- the neriod following the January, 1983 devaluation. For this_.reason
the analysis is Eonducted_at the aggregate sectoral and product Tevel
usina monthly.data fﬁr two distinct peri6d§ name1y fhe whole neriod 1979.1 -

1983.12 (Tona neriod) and the neriod 1979.1 - 1982.12 (short period).

-Table 1 nresents a Summary of_eXﬁhange-rate»statistics.‘ Thé ébbre;
viateﬁpndtation for all variables is aiVen-in Table 2. It can be readily
seen that both the standard deviation and the coefficient of variation of
the effective and bilateral exchange rate increased as we move from the
. short to the lona period. This is largely attributed to the January 1983
devaluatiqn(piagrams 1 and 2)which was the largest discrete adjustment

of the exchanae rate since the beginning of the crawling-peg period.
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Mean 52.875 49.415

St.Deviation 7.501 _ ' 9.687

Coef. V.  0.142 - 0.196

__1978.6-1982.12__ _________________1978.6-1983.12 _________
 Mean 48.702 55.754

St.Deviation 12.227 18.949

Coef.V 0.251 0.340

- —— - - - . - . " - - " - - P = - S T U G D T AR e e o S

- - ——— o on Jo o o = - - G v e e = e D -

_1979.2-1982-12_ . 1979.2-1983.12____________
Mean . -0.0C9 _ ' -0.011
St. Deviation 0.013 : 0.023
Coef.V. C-1.444 ' -2.091
. 1978.7-1982.12___ - _______________1978.7-1983.12 ____________
Mean 0.012 0.015
St. Deviation 0.025 0.030
Coef.V. 2.083 2.000




EFE

BIE
AL

- DD

PE

GI

K20

CP1

RCPI

RWPI

“"Source: 1ibid.

- 21 -
Table 2

Effective exchange rate, 12-currency basket as defined by the
Bank of Greece; aﬂ increase in %he index represents a nominal
t the e.

appreciaticn o exchange ra
Source: Bank of Greece.

Bilateral drachma/$ exchange rate. an i ase i i
nomlngf deprecia {on.of thg ﬁxcgaﬁ%gnr%@gre ¢ n‘the "?ex r?presents 2
Source; Bank of Greece,Monthiy Sta jstical Bulletin, various issues.

Natural logarithm of a variable.
Differenced natural logarithm of a "variable
Perceﬁtage change of a variab]e.‘

Wholesale nrice index of finished products of foreign origin
(1970 = 1.000)

- Source: ‘Nationaletatistica] Service of Greece, Statistical

Wholesale price index of exnorted nroducts of local primary and
industrial production (1970 = 1.000)
Source: ibid. - '

Wholesale orice ihdex of'finished products of domestic industria]

production for home consumption (1970 = 1.000).
Source: ibid. '

Wholesale price index of finished prdducts of local and foreign
origin for home consumntion (1970 = 1.000).

" Source: ibid.

Wholesale priée index of domestically produced foodstuffs for
home consumption (1970 = 1.000).

Consumer price index (1970 = 1.000)
Spurce:'ibid.

Cohsumer price index of Greece relative to the weighed CPI of
twelve trading partners, adjusted for exchange rate changes.
(1970 = 1.000). ‘

Source: Bank of Greece.

Wholesale price index of Greece relative to the weighted WPI
of twenty one competitor countries. Both indices are expres-

“sed in dollars. {1980 = 1.000)
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The nominal devaluation ofhthe exchanae rate in January nroduced
a real exchanae rate devaluation dqrina the first auarter of the year of
the order of 7-12% denendina on the index used to ca]cu1ate the real ef-
fective exchange rate (Table 3). By the second quarter of 1983 however,
the real effective exchange rate returned rouahlv to its 1980 level as re-
Tlative nrices deteriofated thus diésinatina some of the effects of tbe-

nominal adiustment.

Looking more closely at the time series pfoperties'of exchange

rates prior and after the discrete adjustment of.Januafy 1983, Tab1e5'4
and 5 present the»autoreqréssivestructure of'the‘relévant series for
both periods. Each_variab1e is regressed against nast values of itself
going back roughly to tWo'quarters.‘ As was expected, the eXchange rate
series can be described as an ARl or random walk process where the first
lag coefficient is close to unity in both periods. This implies that
only the constant term is significanf in the autoregressive structure
of first differences. The identification of the Greek exchange rate
wifh an AR1 nrocess is consistent with similar results obtained for
most other Edropean countries. In almost all cases, the current

| neriod's exchange rate nroves to be the besf predictor of next neriod's
rate (Katseli, 1982). As was to be expected, the coefficient of the
constant term increases in the long as onnosed to the short period when

the change in exchange rates is shown to be more sluagish (Table 5).

Contrary to the experience of most European countries, whole-
sale prices also tend to exhibit nroperties of aﬁ ARl process (Tables

6 and 7). In Katseli (1982) this finding also characterized price
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1980=100
Year el g aere Rep? % ARCPI RWPI3 % ARWPI
1980 I 107.54 103.13
II 99.11 -7.84 98.77 -4.2 100.0
1 96.95 -2.18 96.45 -2.4
Iv. 96.40  -0.57 101.03 4.8
1981 1. 92,16 -4.40 101.06 _ 0.0 104.2
1I. 88.63.  -3.83 99.85 -1.2 102.6 -1.5
1. 86.70  -2.18 97.33 -2.5 102.6 0.0
Iv. 87.87 - 1.35 103.86 6.7 ~105.8 .1
1982 1. 85.06 -3.20 103.02 -0.8 105.0 -0.8
1. 81.46 -4.23 103.48 0.5 104.5 -0.5
1I1. 77.95  -4.31 98.79 -4.5 . 103.1 -1.3
Iv. 77.32 -0.81 102.16 3.4 104.4 1.3
1983 I. 65.50 -15.29  90.30  -11.6 96.7 -7.4
II. 66.56  1.61  96.56 6.9 100.6 4.0
ITI.  65.54 -1.53 94.52 -2.1 99.9 -0.7
Iv. 61.33  -6.42 92.33 -2.3 98.1 -1.8
1984 - 58.08  -5.30 89.80 -2.7 982 0.1
1. As calculated by the Bank of Greece .
2. Consumer price index (CPI) of Greece relative to the weighted CPI of twelve

trading partners, adjusted for exchange rate changes; Appreciation (+).

Wholesale price index of Greece relative to the weighted WPI of twenty-one compe-
titor countries. Both indices are expressed in dollars, Appreciation (+).
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adjustment in Ita]y,-both high-inflation countries in the period under
consideration. Only the orice index of exported products (PE) exhibfts
higher order autoreoressive properties probably as a result of conscious
pricing policy. The coefficient of the first-month Tag of non-traded goods
- (LNT) is typically smaller than that of traded goods but rises considerably
between the two periods under consideraiidn. The same is true for all
price indices implying that the adjustment of prices is on the average
faster when 1983 is.inc1ﬁded in the samnle period. This is also reflected
in the féct that the coefficient of the constant term in Table 7 increases
in all cases in the lona as onposed to.the'short period. In the case of
the NT index, the average monthly rate of change increases from 1.7 to
1.9 precent across periods imnlying an even larger rate of increase in
1983'a10ne. In both DLPM éhd DLPE autoregressions,inc]usfon of 1983”
| raises the coefficient 6f the constant terms and reduces the coefficients

of the sighificant lagaed terms.

These results seem to sunport the hypothesis that the.adjustment

of prices of both traded and non-traded aoods is faster in 1983 as op- -
posed to previous years. The relationship of this develonment to ex-
change rate behaviour §trengthens the evidence that the discrete de-
valuation of 1983 produced an almost instantaneous reaction of prices

of both traded and non-traded goods alike.

When DLGI is rpearessed against lagged values of itself and
~against current and laaged values of the exchange rate (effective and
“bilateral), the coefficient of the current exchange rate change term

becomes large and significant only in the period that includes 1983 (Table 8).
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The same holds true in the case of DLNT where the current effective
exchange rate change (DLEFE) seems to influence the current change of
non-traded good nrices only in the long period. The results are more
mixed when the bilateral exchange rate is used instead (Table 9.1).
What these results seem to indicate is that adjustment of non-traded
good prices and exchange rates become coﬁtemporaneous when 1983 is in-
cluded. This can be seen clearly in Diagrams 3 and 4 where the ex-
change rate and price adjustment in January "1983 is_comn]ete]y

synchronized.

| Two additional points conterning price adjustment'of non-traded
-goods are also worth noting. The evidence nresented in Diagrams 3 and 4
is :also confirmed by the relatively low explanatory power of equations
1and 2 in Table‘g.' Over the whole period, the exchange rate is bn]y
partially responsible for the observed variation in non-traded-good orices
as other facfors such as imnorted inflation, wage rate adjustment, mone-
tary deve]oﬁments and the position of the economy over the business cycle
become more important. It is only in January 1983 that the devaluation
of the currency becomes the dominant factor that explains most of the
variation in LNT. Lack of consistent monthly data prévent a disaggregated
analysis along these lines. Using quarterly data however it can be shown
that for the whole period 1979.i1 - 1983.1V, the home-currency price of
imported goods is the most important explanatory variable of DLNT. This
variable reflects changes both in foreign prices and exchange rates and thus
pfcks,up the significant terms-of-trade shocks of the period such as the
second oil-price increase. As one would expect the explanatory power of
the estimated equat1on is raised considerably (equation 5 in Table 9.11)

when this variable is included.
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Lack of sufficient disaggregation in the provision of data also
unables us to analyse effectively the relationship of pricing behavior
to expectations reagarding exchange rate adjustment. According to the evidence nr
presented in Table 9, a 10% devaluation of the effective exchange rate is
expected to raise the nrices of non-traded goods by 1.4% during the same
month. The unexpected component of the brice change between two con-
secutive months is picked up by the fesidual in the estimated
eqﬁétion. The vector of estimated residuals from the estimated price
equation can thus be‘correlated or redressed againsf fhe current and
lagged value of residuals obtained from an exchange rate adjustment equa-’
- tiaon. i  Such exercise permits an-ana]yﬁis of the responsiveness of prices
to exchange rate "news! When monthly and quarterly data were used however,
the results were totally uninformative. The correlation coefficient of
residuals was positive but Tow (never exceeding .12). Similarly, the
coefficient of the current and lagged unexnected change in the exchange

rate never proved to be signifiCAnt]y different from zero.
These results nrobably reflect the structure of exnectations regarding

exchange rate devé1opments. Since exchaﬁge rates are announced daily,
expectations are formed or revised in a daily basis as well. What would
have been interesting in thaf case is to proceed with the above analvsis
using daily data. Unfortunately only anecdotal evidence of price adjust-
ment following the Janauary 9th devaluation exists precluding an eco-
nometric analysis qf the second-order autoregressive system. further—
more, since most of the price adjustment was completed within a few

days following the devaluation, the adjustment of prices can be ade-
quately exnlained by the expected comnonent of the exchange rate change

when monthly data are used.
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The wholesale price index for non-traded goods is a weighted ave-
rage of sectoral indices. The food-industry sector excluding beverages
(K20) pocesses the largest weighting coefficient (18.1%). In 1980-on]y
6.6% of the total consumption of nrocessed food was imported, while 90%
of the total nroduction originating in 51 local firms was directed towards
the home market. Furthermore, the ratio of imported intermediate and ca-
pital goods to total productién costs was 19.2%, one-of the lowest ratios

6

in all industrial sectors. The food industry could then be classified

on all grounds as a non-traded good sector.

Diagrams 5 and 6 nresent the monthly variation of the nrice index-
- (DLK 20) against that of the effectfve and bilateral gxchange rate.v It
1s relatively easy to see that the change in the exchanae rate almost
systematically precedes price adjustment by two-months. This i; con-
firmed by the-econbmetric edeence.presented in Table 10 where DLK 20

is regressed against nast values of itself and current and lagged values
of the exchange rate. In both timé periods (1979.5 - 1982.12; 1979.5 -
1983.12) ﬁrice adjustment annears ré]atively sluggiéhvwith the owﬁ first
and second-month laq qenerally sianificant and the second lag on the

drachma-dollar exchange rate significant in both time periods.

There is no clear evidence however that the re§ponsiveness of
the price to an exchange rate change is significantly altered in the
long period'even though the coefficient of the constant term and the

overall explanatory power Of the regression increases when 1983 is

included.
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The ambiguity in the results as one moves from the aggregate to
the sectoral data has to do with the composition of the index-and insti-

tutional factors affecting price behavior.

The sectoral index itée]f is a weighted average of orice of products

that might or might not be’exempt from nrice controls.

" The legal basis for price contrd]s is provided in the "Market-

Law Code" that essentially classifies products into three categories:

a) essential and in short Sunp1y
b) essential and not in short supply

c) non-essential.

The_firét cateaory includes basic consumer goods for which in
most cases,a maximum price is set. For'somé goods in this category and for all
goods_in the Second category'which are cpnsidered essential buf not key con-
Sumer goods, the Ministry of Commerce sets a maximum allowable mafk-up
over average unit costs. The third category includes goods which are

essentia11y exempt from controls (Lalonde and Papandréou, 1984).

The behaviour of product pricesfand hence of the aggregate
sectoral index is thus affected by the Ministry's actions in adjust-
‘fng the price ceiling as a result of firm pressure. This is especial-
1y true in the food sector where a large number of broducts fall in

the first category.

Diagram 7 exhibits as an examnle the rate of change of flour
prices over a ten-year period. Since flour is considered an essential

comodity a orice ceiling is set by the Ministry. Effective prices are




Diagram 7
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almost always set at the orice ceiling. As can be seen in the diagram,

the price has been tynically adjusted once a year during the summer months.
The 1983 price adjustment that occured in August was the largest one in
three years that is 18.7%. Firms producing flour have limited possibili-
ties to diversify their prdducticn,7 'Hence, the increase in perceived

costs implied by the devaluation gives rise to a fall in profits and a re-
ductiOn in output or quality. As can be seen in Table 12 average nroduction
of grain mill products during the first eix months of 1983 decreased by 4.5%‘

relative to the corresponding average in 1982.

A different type of response is evidenced by firms which diversify
their product1on across control categories, such as da1ry—nroduct firms.
Theseusua1]y oroduce milk, butter, cheese and yoghart, all items under
price controls, as well as ice-cream which is not subject to-controls. While
firms still exercise pressure to adju;t the price ceiling, losses in
profits and output are mitigated by rapid price adjustment in the non-
controlled items. As can be seen ianeble 11, while thevprfces of all
“controlled dairy products increased between 12-14% within the first quare
ter of 1983, 1ce-cream nrices were adjusted by almost 10% between December
1982 and January 1983 and by 33% between December 1982 and March 1983.
(Diagram 8). As there is no reason to expect that relative costs for
ice-cream production increased during that period due to any other
factor, it is reasonable to argue that the perceived increase in costs
due to the devaluation was met by price‘overshcoting in the non-control-
Ted items: Output‘of dairy products stayed roughly constant between the
two periods.

Fina]iy within the same sector, there exist firms which nroduce
commodities in categories (b) and (c) of the Market Code. Such firms for.

example produce tomato juice, tomato pulp,canned fruits and fruit juices.
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Table 12

------------------------------------------
---------------

D Y D - - — - == - T G W - . - S - = P D T TP A - - > . - - -

Canning and preserv-

gl I L e
1982.1 148.8 154.7 176.3 11.2
2 142.3 198.2 247.4 14.6
3 154.0 233.1 207.2 15.6
4 149.2 238.6 50.3 29.9
5 141.0 288.8 22.1 30.4
6 - 145.6 325.0 5.1 757

7 142.6 314.1 17.0 nes
8 85.5 248.3 0.0 1118.5
9 115.2 202.4 45.9 1043.8
10 103.9 158.7 46.2 403.3
11 113.0 155.3 40.4 54.8
12 106.5 - 145.2 106.0 32.2
1983.1 114.9 158.2 255.6 22.3
2 143.8 199.9 258.4 21.4
3. 159.0 220.3 115.7 21.9
4 152.5 274.3 37.6 29.2
5 130.6 286.5 156.7 54.4
6 140.6 288.6 11.3 81.0
7 132.2 257.8 24.0 452.5
8 138.7 235.3 56.9 1494.3
9 142.1 193.4 109.8 515.3
10 126.6 171.5 0.0 68.6
11 126.7 162.4 9.5 30.3
117.8 151.4 30.4 23.5

o
N




In that case, price adjustment is distributed more evently across goods.

As can be seen in Tables 11 and 12 whereas the price of tomato juice and
tomato pulp increased by 8.70% and 2.90% in March and February respectively,
prices of canned fruits rose sharply in January and February and fell in
March, that is when the prices of the controlled items were allowed to -
increase. Production of canned fruits and végetab]es rose by 30% in the
»first‘semeStef of 1983 relative to 1982 as firms were able to capture a

larger share of the domestic market relative to imports.

| The analysis so far suggests that firms responded to the discrete
deVa]dation in an expected fashion.  If prices are‘hot a]]owedbto change due
to institutional or othef factors then the expected ircrease in costs implied
by the devaluation brings about a decrease in profits and a decrease in out-
put. The drop in output could be mitigated by the expected increase in demand
depending bn the cross elasticity of subsfitution across domestic and imported
final goods. In diversified firms, on the other hand, the loss in profits
. is cusﬁioned by‘selective increaégs in thé price of particular ifems and out-

put expansion for those goods for which demand increases.

The aha]ysis also confirms the hypothesis that, regardless of control-
classi%ication, price adjustment is generally sluggish so that a monopolistic
-price adjustment model is a suitable one for the pricing behaviour of firms.
“Price contracts" are evidenced in all product cases. Even though their
]éngth depends on institutional factors, a cursory look at pricing behavior
suggests that at least in the non-controlled sector contracts have in fact
been shdrtened as ;ggregate exchange rate vafiabi]ity rose (Diagrams 8 and

9). The evidence also suggests that recontracting occured almost instantly at
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the non-controlled sector and organised pressure by firms to relax price
ceilings was successful within a few months especially in the category

(b) classification.

Overall the arbitrary control in prices by central authorities
did not seem to mitigafe in the medium-run the inflationary consequences
of the devaluation. In the presence of a larée and discrete adjustment
of the exchange rate, the price level was adjusted earlier than expected
~mitigating the increase in demand for non-traded goods and. thus exacerbating

the stagflat1onary effects of the deva]uatlon.




Footnotes

1. I would like to thank J. Anastassakou, E. Anagnostopoulou of KEPE, N.

Pdpandreou of Princeton Univ. and Paul McGuire of Yale Univ. for helpful

assistance. Financial support from the German Marshall Fund is gratefully

acknowledged.

2. For a review of this literature see Katseli (1983).

3. This is usually guaranteed by perfect
substitutability of all goods and assets in a small open economy and

perfect flexibility of wages and prices.
4. Defined as the ratio of traded to non-traded good's prices.
5. For an excellent review see Gordon, (1981).

6. Data obtained from 51 firms out of a sample of 423 firms gathered

annually by the Bank of Greece.

7. Flour mills usually produce flour and farina, which is also included

in the first category.
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ADDENDUM

P- 4, Diagram 2; it should read: Appreciation (-), Depreciation (+),
i not the opposite. ' :

p. 5, It should read: "In this case as absorption is reduced, the
improvement in the balance-of-payments is achieved at the expense
of real consumption in the economy and output and employment
in the non-traded good sector"

p. 5, Delete last €: "Thus the aggregate output and employment...to
the nominal devaluation.” .

p- 15, eq. 4: Brackets are missing, i.e.:
R, -E ;R

P, = Yo, + (1Y) =R+ -9 (1-2) A=) 7y + e g

it )1

n__

" i.e. small "w".

p. 16, last ,-aftef (eq. 3%): "where the demand shift...

p. 17, middle , after eq. 6: "... expressed in the units of the
contracting cost (C)." '
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