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TRADE HYSTERESIS IN MARKETS WITH ASYMMETRIC INFORMATION ABOUT

PRODUCT QUALITY

1. INTRODUCTION

The sharp and lengthy appreciation of the US dellar in the early
1980's generated a huge trade deficit in the U3, The return of the
dollar to mores normal levels has not reduced thes magnitude of the
deficit to the levels that prevailed before this appreciation, In
particular, the volume of imports has shown Little responze to the
downward movement in the axchange rate {1]

In the classical model of frade, trade Elovs are relaled to Lhe value of
the sxchange rale, so this model fails to explain the behavier of US

imports after the depreciation of the dollar in early 1983,

One plausible explanation to this phenomenon 18 to question the
validity of the law of one price. Dornbusch (1985} and Krugman (1986)
have argued that, under the assumption of imperfect competition in
import markets or adjustment costs itn the commercial:zation proceas, 1l
18 possible that foreign suppliers to the US markel do not adjust the
dollar price of their exports to the full extent of the depreciation of

the dollar. Under these circumstances the lack of response of imports

(1) For example, the dollar has depreciated sharply with regard to the
yen, but sales From Japan to the US have continued rising steadily more
than & year after the depreciation teook place.
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would only be apparent, since what would have been happening is that

import prices have not increased significantly deapite the magnitude of

the appreciation,

Angther explanation given by Baldwin (1986) and Baldwin and Krugman

(1986}, iw that a large and sustained appreciation of The dollar can

generate changes in the structure of the tradable sector of the sconomy.

This structural change would cause a permanent wodification in the

relationship belween trade Plows and the exchange rate. Their argument

is the following: if a Foreign firm has to incur a sunk ¢ost in order to

enter the domestic market, there would be a discrepancy hbetween the

exchange rate that encourages the firm to enter and the one Lhat causes

1t to exit from a particular warket. The exchange rate that occasions

entry would be higher That the one that provokes exif. This is because

the relevant costs of operafion are smaller for a firm that i1s already

in the marset than for a firm LCthat is outsitde the markal and will

therefore have %o pay the sunk cost of entry.

T5is ssymmeTry in the enlry and exit deciszion mahes (T possible Chat a

given appreciafion may cause foreign firms fo enter a market, a
sifuation *hat 18 mat necessarily reversed by the return of the saxchange

rale To the original  level. If foreign firms face sagnificant sunk

costs associated with Tthe decision Lo  enler, a high degree of

"mysteresis’ in Lhe response cof Lrade flovws Lo eschange rate movemenCa

s plausible,

The purpose of This paper is to show that Lhe existence of asymmelric

information regarding the quality of Fforeign goods can also generate
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hysteresis in the behavior of imports., The basic idea 1is that a
temporary apprecialtion can generate & significant moedification in the
set of information that consumers have regarding the quality of foreign
goods. This structural change could induce a dynamic change in import
demands that cannot be reversed when the exchange rate goes back to itas

original leval,

In the last 20 years many countries have had an accelerated process
of technological development in industries where the US was formerly the
leader. This technological catch-up has resulted in a sustained
improvement in the cost—guality trade-off for foreign producers relative
te the US., This is why it has become possible for foreign manufacturers
to produce at competitive costs goods of similar or even bebtter gquality
than the:rr US counterparts,

This process has increased the potentia! number of products that can be
introduced wnto the US market. If these goods are "experience goods,”
goods whose quality can be determined after purchasing, the number of
foreign grods present n  tha US market and the dynamic behavior of the
demand for these imported goods will depend decisively on the history of
exchange rate movements. In partievlar, a temporary appreciation of Che
magnitude of the one that ccurred with the US dollar in the period
Y980-85 could generate a permanent upward shift in the demand for
igports Lhat cannc! be reversed by the return of the dollar To its

previous level.

The first case we analyze is when @& temporary apprecistion causes

foreign firms to enter the domestic market, but they do nol exit when
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the exchange rate returns to its original level. This case i3 similar to
the one considered by Baldwin and Xrugman (BE), although the mechanism
thet causes the asymmelry in the entry and sxit decision is diffarent -
ie., Che irreversible gain in consumer recognition and respect for the
quality of the good during the period of apperciation. In this case wWe
have & situation where there are two equilibriums [(steady states) in the
smport market, one in which the foreign Firm has & low reputation and
zero sales in the domestic market, and ancother with high reputalion and
positive sales. 4n exchange rate shock may cause the markst to move from
the zero-imports steady stale lo an equilibrium with positive imports.
What generates hysteresis is the fact Lhat the return of ths exchange
rates to the original level does not shift the equilibrium of the market
to its original steady—stale posilion with zeroc imports, since the
exchange rale shock causes a permanent change in the infoermation set of

CONnSuUmMaTSs.

The wsecond case we consider i3 when & transitery appreciation
grnerates lasting effects on sales of imported goode That were already
in the markel, with whose quality conaumers are sti1l! becoming
acqusinted. In other words, we ask how the path of imports of goods inm
transifion befween Lhe two aforementioned equilibriums ts affected by a

transifory eschange rafte appreciabtion.

The third case developed in this paper is an extension of the first
one to a situation in which imports are trapped in a low-reputation low
demand equilibrium. In this case there are multiple equilibriums with

positive levels of imports and hystereses in the behavior of imports
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'ill not be msscciated with entry of new imports, as in the first case,
ut with & jump from n low level of imports equilibrium to & new steady
tats with a higher reputation for quality and higher level of imports

5 & consequence of an exchange-rate shock.

To develop the first %wo cases we model “he effect of product quality
n consumer demand following the general approach developed by Shapirn
1982). The basic assumption of the model is that the guality of
srtain goods is unobservable before purchase; consumers learn the true
uality of the good after purchase (experience goods) . The demand faced
v suppliers will depend on the expectation that consumers have ahout
he quality of tLhe good being supplied. Consumers adjust their
xpectation about gquality in an adaptative fashion.
n mature industries, where the suppliers have been in the market for a
thele, the expectations aboub guality are likely to be correct, if there
mve been encugh opporfumities for consumers Gto learn and diffuse
nformation about the oquality of Che producta. For foreign firms that
rant  to introduce new products Lo the market Lhe s:tuation will be
lifferent. The consumers have not previously experienced the good, 20,
heir expectalions -about quality will %e formed & priori. This
iepecfation 15 lihely Lo be incorrect, We wil! analyze ceses in which
he cotgumer ¢ i1nitial expectation understales the true quality of the
iroduct arnd the reverse case, in which Che True guality 15 overstated,
t inm possible To show That for industries where there are potential
mports whose gualify 1s underestimated by domesfic consumers, a

ignificant apprectation will generate the entry of Foreign imports that
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will not be sliminated when the exchange rate returns te its originmal
level.

An appreciation that induces the entry of imported goods will ‘set in
motion & process of learning by consumers that will gensrate s dynamic
shift in the demand for imports. The foreign firms exporting high-
quality products will likely gain in reputation over time, while firms
producing low-quality products will lose it, When the exchange rate
returns to iTs original level, the high-quality firms will face an
improved demand curve, #0 it may be profitable for them to stay in the
markat. The low-quality firms will face an even lowsr demand curve, ao
they will leave the market when the axchange rate goes back to its
previous level, In conclusion, only the understatement of quality

generales hysteresis in imporls; the reverse case produces only

transitory effects.

This mode! also allows us to conclude that the exchange rate nesded
to get rid of the newly intreduced imports will be lower the bigger and
the Longer Tthe initial appreciation. This is not the case in the BEK
model, where there 15 a unique exchange rate that generates exit in a

sector once entry of imports has scurred.

Making the assumption that the speed of learning depends at any point
in Lime on the amount of sales, it is shown that a ‘tranaitery
appreciation will @affect the Future path of imporis thal are at:ll in
the process of gaining or losing reputation. An appreciation will
generale a multiplicative shift in marginal revenue, which under

standard assumptions will increase sales and hence aspeed up tha
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accumulation or depletion of reputation. Once the appreciation is over,

the level of repulation will bs higher or lower than it would have besn
with an unaltered exchan ge rate, depending on whether quality was undar

or overstated. In general we will see that the effect of increasing

reputation on the level of sales ©of goods alreasdy in the market 13s

ambiguous. Under the assumptiom that marginal revenue is very responasivae

to reputation, a temporary appreciation will generate an increasss in

imports after the shock.

To develop the third case, in which we could have different steady

states with positive imports, Gthe aforsmentioned model is modified by

assuming 1ome nan-converiliae in the learning process, for azampla, by

introducing 8 minimum lavel of sales above which learning can take

place. The idea of the exiateance of & Ehreshold or wsome kind of

increasing relurns in the process of diffusion of information 1is

mentioned in Lhe empirical literature on industrial organization. In

particular, Sherer {1980} considers this possibility in his analysis of

the effecliveness of advertising. If in conjunction with the

diffusion process there is a process by which peaple leave the group of

informed buyers (forget) and the rate of exit declines with the size of

the informed population, then the whole learning process will have the

threshold meantioned above and mueltiple equilibriuma with positive

imporls can be oblained,
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2, Ths S

To model a market in which consumers have imperfect information mbout

a produoct's quality, we sdapt the general formulation presented by

Shapire (1982). In this paper, we assums that the Foreign producer is

introducing & good whose level of quality was established in Lthe past

and for which ths cost of changing the quality is extremly high (17,

For simplicity 's sake we consider an industry where theare i3 a single
foreign firm that supplies an experience good and acts a8 a monopolist,
The introduction of strategic interaction with domestic Firma

complicates the analysis, without altering Cthe conclusions of the

monopelistic canme.

Consumers al any point in time have expectalions about the quality of
goods. The process of learning implies adjustment of expectation of
quality foward the frue level, The initial expectation of guality for a
newly introduced imported good will depend in a complex way upon the

past superience of consumers and wpon the signals that the good conveys.

We will assume that The consumer dows notl know the cost structure of

the foreign producer, o that prices and sales cannot be considered by

congumers a signal by whieh to infer quality {2},

The inverse demand function faced by The potential suplier at Cime T

11ln Shapiro's paper, the firm chooses the level of quality instead,
[2)For models of markets with experience goods tha® consider this
signaling problem, see Xlein and Leffer (1981) and Milgrom and Roberts

(1986) ,
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Pit) = Plx(t) . R(E))

whers x{t) is the supply of the good to the domestic market at time t,
R(t) the expectation about Cthe quality of the product being delivered by
the Ffirm at time t (reputation), and Pf{t} the price expressed in

domeslic currency.

The coat Ffor the foreign of opperating in the domestic markat,

exprasied in terms of its home currency, is given by

Clx) = ex* ¢
where C is & fized cosl associated with the cperation in the domestic
market (it is not a sunk cost, namely the firm could aveid it
When the firm is operating in the marketl, its operational profits,
measured in its home currency, are piven by:

Trie) = pix(e) R(LI)x(L)ECL) - ex = C
where T(t) 18 operating profits and E{t) is the exchange rate that

translates domestic prices into foreign currency.

Consumers adjust their expsctations meccording to the Following

process:
R E(x,R.q)
The foreign firm will thus solve the follewing problem of maximizing the
present value of profits:
Max | &% (p(x (1), R(EDE(E) - ex —Clat
subject to

R = f(x.,R,q) snd R(D) = RO
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Setting up the standard Hamiltonian te solve this dynamic problem:

He T(x,R} * &LEflx,R,q)

where & i3 the usual current shadow price associated with the state

variable R.

In arder to assure unigqueness in the optimal choice of sales as a

function of R, and to have a smooth convergence toward a self-fulfilled
expectation of guality, the Hamiltonian has to be econcave in Lthe

decision variable. This reguires that the eperational profits and the

expectation-adjustiment function be lpocally concave on x. Wotice that

*he assumplion of £{x,R,q) concave on n imposes & special kind of

learning process. Im particular, it rules out the exiatence of s

thresheld level of sales below which consumers do nob learn, The

implications of relaxing this assumption will be analyzed in section 5
aof thus oaper.
In the next fwo sections we assume that the learning function meets Lhe
Following conditions:

f£(x,R,q) and fx{x,R,q) » 0 Ear R<gq,

f{x,R,q) and fxi{x, R,q} = 0 for R>g,
Fepufation inereases when The expectabtion of quality is less than frue
quality, and vice versa. We also assume:

f{%x.,q.q'=0, hence fx{x,q,q0)=0 and fqix.g.gl=0.

£(0.R,q)=0, Hence Fx|0O,R,q})=0 for all R.
That 8, %the Llearning process 3stops when consumers learn Tthe True

quality of Lhe pgood. and there is no learning with zero sales to the

domestic marke®,
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The necessary conditions for an optimal solubion are:

E(t) [dMR/dx] = ¢ - &fx {1

-{E(r} [aP/eR)x + fR} = & - &r ¢3)
whers MR reaprassnts marginal revenus. The shadow wvariabla & is
unambiguosly posifive, because increasing reputation always raisas
profite.
The interprefation of condition (1) is straightforward: if R < g,
marginal revenus is less than marginal cost in the amount &fx, which is
positive. In other words, 1if the expectation of gquality by consumers
understates the true quality of the good, the Eirm will want to increase
sales above the moncpely level for a given R. This 1s because there iz &
dynamic benefit associaled with increasing sales, consisting in the
spesding up of fhe learning process, which will gpenerate an upward shift
int the demand curve.
1# R =» g, fthe wvalue of fx s negative, in which case the marginal
revenue will be above wmarginal cost and the firm will want to restrict
sales in relation Lo Lhe monopoly level in order ta delay the process of

runnang down reputation.

If the eaxchange rale approaches some asymtolic value, it i3 possible
to determine the steady-state conditions by setting R = 0 and & = 0.
The former implies that esither g = R or = = 0, and the latter that & =
[E{dP/dR} =1 /r, where x" represents Lhe steady-state monopolisbtic level

of sales. When the learning process has stoepped, Lthe fire ocpesrates at
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the monopolistic level of sales and expectations are self-fulfilled (1).

In order Lo get a close~form solution for the first-order conditions,
it is assumed Chat fR is constant and that R reaches q whén 1t goes to

infinity. Integrating forward the differential esguation for the shadow

price &L, ws geot:
" - = fa)is =)
Lit) = j E{s}{aP/aR}n{nln ds

The marginal valuation of reputation is egqgual tc the present discount

valus of all additional sales in the future due to @& marginal increase
in reputation,
Subatituting the value for &(t) in the eguation (1) we get:
o =54
MR(R(E)) = - ExUJE(t)(dP/dR)x(t)e dal (3}
At any point in time Cthe monopolist sefs sales in such a way that
marginal revenus (MR(R(t)) equals the marginal cost of selling to the

domestic market less the extra benefit generated by the positive effect

that addifiona! sales have on reputation (2).

It is worth mentioning that the path of imports for a given exchange
rate can either increase or decrease over time. Let us analyze the case

in which R{t) < q. [Independent of the sssumptions sbout expectationa,

the derivative of &(t] with regard Lo Lime is negalive! fx is poaitive

1] Note that even in Che steady state LChe shadow value & is posilive,

since increasing repulation always raises profits. This i1s »#o,
indspendent of the fact that f(x.g,.q} = 0.
2} Note the similarity of this selution with the sclution to the

optimal production decision when there exists learning by doing in the
production process. If W denoies the state variable 'experience.’ and
the margunal cost of production depends on W, the solution to the latter
problem 13: MR = ciw) - ciwixe da
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over the transition and becomes zero when R approaches its steady-state
value; accordingly., the right-hand side of the equilibrium condition (3)
increasws over time. If marginal revenue depended only on sales, imports
would decline over time. However, marginal revenue also depends on the
level of reputation, #o if will rise over time. With both sides of the
equalion augmenting over time, Gthe behavier of imports will depend on
the relation between the derivative with regard to R of marginal revenue
compared with Che same derivative of Fx&(t), I[f Che affect of rising
reputation on marginal revenue dominates, imports will increase over
time. Neverthel#ss, :in general the sign of the slope of the path of

imports is ambiguous under aither asaumption ghaut arpactaligne.

In Fig. 1 we depict the phase diasgram that represents The dynamic
system presented above, asguming that the effect of reputation over
marginal ravenues t3  the dominant facter in determining the path of

imporis.

R
Depending on whether Lhe initial reputation is above or bhelow the Lrue
quality of a given product, the volume of sales Will approach the steady

state by path L or M in Fig #1.
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The ateady-state level of imports =x* is affected by any permanent

change in the exchange rate becmuse it will modify the marginal revenus.
The path of imports during the transition is also affected by any
movement in Che exchange rate. A permanent increase in the axchangs rate
will raise both the shadow value of reputation and marginal revenue, so
there will be & jump in the level of imports from peint A to B in Fig 1.
From Chis point on, imports will converge to 2 new steady stats,
following a path that lies above the original one. The jump in importa
will also speed up Che learning process, which will take less Lime Lo

reach The new steady atate,

3. Hysteresis Due To Asymmetries in the Firm's Entry and Exit Decision

Let us call V(E(t),q,R0) the solution to the dynamic optimization
problem presenled above, where q is the exogencusly given guality of the

good, RD rhe initial expectation of quality, and E{T) an exogenously

given exchange-rate path. The higher the initial reputation the greater
the present value of EFuture profits wvhen the optimal policy has been

followed (dV/dRD = L(O) > 0). If ¥Y(E(t),q,RO} is positive at time O the
firm will start eswporting to the domestic markat, otherwise the firm
will stay out of the markel.

We define El as the exchange rate that leave the firm indifferent as to

whether 1t wants to export or stay out of the market; El :s such that

VIED,q,RO) = O,

In order te¢ show the existence of an saymmetry in the entry and exit
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decision for foreign producers that generates hysteresis in the Elow of
imports, we develop the following Ethought experiment. Assume that the
sxchange rate has been unchanged at the leve! EI {i.s., imports in the
industry we are analyzing are zero). Unexpectedly. at pariod t0 the
exchange rate appreciates to a level E* and stays there for an interval
t. The function V evaluated at t0 with the new e#xchange rate path will
be unambiguosly positive. The firm will decide Lo enter the markel,
Two different cases have to be analyzed: First the cage in vhich initial
reputaltion is below the actual level of quality and second the reverse.
Only 1n the first case, when quality is underestimated, are we going to
have hysteresis in the behavior of imperis. When the firm starts
exporting .to the domestic market x > 0, so £(x,R) * 07 the consumer
starts learning about the trus quality of the good and the reputation of
the firm wncreases over time. At tiq- t? + AL, when the periocd of
appreciation 15 over, RLED <« At} = RO +J]'E(x{s}.ﬂﬂs}}ds * RO, therefors
Y(EI,q R{tO+AE)) > O, i.e.. Lhe firggst|y| in the market when the
exchange rate returnd to its original level and ioports will be positive
in the future even though the exchange rate has returned to its original
lovel.

The oppodite case does not generate hysteresia: if the people
ovo::tagglta the true quality of the good £(x,R) < 0 and R(tQ ¢+ ¢t} = RO
'JI fix,Rlde « R0 , therefore V(EI,q,R{t0 +at)} will be less than zero
in;nthe £irm will npt operate when E(t) returns to its original level
EI. In this case the appreciation generates trangitory imports, the firm

enters, runs down its ceputation, and then leaves the market.
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The previous analysis shows that, as far as the entry and exit

decision are concernsd, the effects of understating and overstating
quality are not symmetrical: only the former generates hysteresia. This

maans that the hysteresis in the behavier of imports generated in the

sactors where & product’s quality is underestimated will not be canceled
out by Lhose sectors in which guality is overstated.
Before turning te the analvsis of hysteresis on existing imports we

wanl Lo discuss briefly how the exchange rate required to restore the

original equilibrium depends on the magnitude and length af the

apprecialion. Call EOQO the exchange rate that will cause exit of the

firm after an appreciation of the exchange rate to a level E* for a

length of CLime E. This exchange rate 15 defined implicitly by
VIEQO,R(ED +at),q) = 0. 1E RO < q then R{tD =at) > Rit0), and since
V(EI,R(tD).q) = 0 it follows that EO < EI. To restore eguilibrium it is
necessary Lo depreciate the exchange rate bayvond its orig:nal level. The
magnitude of the depreciation depends on the length of Lhe apprecialion
and its magnitude. The bigger the Egain 1n reputation during Lhe

appreciation period Lthe bigger the magnitude of the depreciation

required fo gef rid of recently introduced importa.

Figure 2

In Figs. 2 and 1 we depicl fhe relationship between El and E* and
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alsc between E0 and At. The bigger E* iz the higher marginal revenue
will ba and the larger the level of imports during the appreciation.
Since reputation improves on instantaneocus imports, ths level of
reputation will increase with E*. Similarly, for a given E* a bigger At
implies accumulation of more imports and thereby increased reputation.
1€ the appreciation 13 large or prolonged enough the system will reach a
steady state where R = g, and there will be a unique exchange rates EQ(q)

that will induce exit. E0(g) will be defined implicitly by V(EO{q),q,q)=

J Figure 3
E

e.

AL

The basic mechanism thal generaltes hysteresis in Lhe BK model is the
gap the entry Ffes creates between the exchange rates that induce entry
into and exit from a given industry by & foraign firm.

Our model also generates a gap belween the exchange rates that induce
entry and exit, bul the difference is that the exchange rate that causes
the firm to leave Lthe marks! depends on Lthe characteristic of the
exchange-rate shock. In the BK model, EI and E0 are given constants that
depend on the magnitude of the sunk cost. Here EO ig 3 function of the
history of exchange rate wmovementis; in the particular example we

developed above it is a Eunction of E* and L.
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4. Hysteresis on Existing [mports in Process of Gaining Repulation

In ths model we devaloped in section 3, exchange-rats shocks may
alsp havae lasting effects on goods Chat were introduced to The domestic

marke? sometime in The past, provided that consumers are ztill learning

about the true quality of the good. For instance, during a transitory

appreciation, tLhe leval of sales to the domestic market is
unambiguously inereased, hence the effsct of the exchange-rate shock is,
in the case where B € g, To raise the value of the state variable R, as

againsl To the situation with a stationsry exchange rate. The converse

effect will result when gquality is overstated.

An analysis of the effect of increasing reputation on the path ef
imports is similar o the discussion in section 2 regarding the slopa of
the path of import over Lime. 'nereasing reputation accelerates the
transilion Toward The sfeady state. Therefore, depending on whelher
imports increase or decrease over time,the consequences of a temporary
appreciation on the level of imports could go either way. In order to
see the factors influencing the path of imports, we implicitly
differentiate the sguilibrium condition For the firm (equation (1)) with
regard to B Lo gel an expresion for dx/dR:

-d{fxb)]/dR — dMR/4R
d™R fda + fxw * fx d fdx
The assumption of concavity for the Hamiltonian on the control variable
guarantees thal The denominater is less than zero. Thus, the sign of
dz/dR depends on the sign of Che numerator. Consider the case where K <

gt fthe first term in the numerator represents the change in Che dynamic
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benefit of expanding sales when Tthere is a wmarginal growth in
reputation, while in the steady state this dynamic benefit is zeoro.
Since during the transition this dynamic benefit is positive. it should
decline over time]; that is, d(fx&k)}/dP is negative. The second fLerm in
the numeratar dMR/dR is positive, hence the sign of the numerator ia
ambigucus. Conceptually, the analysis is the following: if the level of
reputation iz very responsive te the volume of sales, and reputation has
a considerable effact on demand, the monopolist will have a large
incentive to oversxpand sales initially. As the sxpectation of quality
approaches true quality, the effect of rising sales on reputation is
attenuated, and Che monopalist has an i(ncentive Lo reduce cales pver
time. MNevertheless, there is also a direct effect of reputatico omn
marginal revenue tha' acts in the opposite direction, tending to raise
importa over time., Depending on what effect dominalez, the consegusnce
of a temporary appreciation on imports whose quality 13 undersztimated
will ba either an increment or & drop in importz. This 13 an issus Chat
can only be elucidated empirically. However, we [eénd Lo think that in
the majority of experience goods the effect on marginal revenue will be
dominant, so thal the result of & temporary appreciation will be a

lasting upward shift in imports.

In the case where guality is overstated, Lhe effect of a transitory
apprecialtion 15 also ambiguous, albeit of opposite sign than in the case
when quality L& understated. That is, in order t¢ have an upward shift
in preexisting imports of experience goods it is necessary that in the

majority of the cases gquality be understated and that marginal revenue
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be very sensilive to the sxpsctation of quality by consumers. The idea
that in general the quality of imports is initially understated is
consistent with ths pattern of technological development shown by US

compatitors, as wvas discusped in the introduction to this papsr.

5. Learning with a Threshold Level of Imports

To analyze GChe possibility of hysteresis in imports as a result of
the existence of wmultiple equilibriums with positive imports we
introduce the idea that the process of diffusion of information presents
some kind of threshold level above which learning can take place. We
present = very simple model of learning, which Lo some extent capltures
this concept. The wmodal is a very stylized representation of the
lesrning process that actyually takes place in real markets; more
realistic models would complicate the dynamic without changing the basic
conclusion of this analysis, - that the existence of mulliple
equilibrium in the level opf imports i1s wvery 1likely when Lhere is

imperfect information about preduct quality, and hence an exchange-rate

shock could modify radically the relabtionship between exchange rale and

import £lows.

Let consumer prefecence be represented by an andirect wlilaily

function:
U=1+%kg-FP

where k is the marginal valualion of quality of consumer type k and P
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the price that consumers pay for the good., There is a distribution of k
given by dF{k). A consumer type Rk will buy one unit of the good if k »

(P - 1)fqg , where q is the quality expected by the consumer.

Every period, N individuals enter the population of potential

COnsUBATS .

Of this N consumers M are informed about the true quality of the
imported good q*; the remaining N-M sre not informed and asaume that the
quality of the good ix g. Each consumer stays in the population of

potential buyers for one period only (1).

We will assume that the price of the imported good in terms of
foreign currency P is given exogenously., This is & plausible apsumption
if there are many Fforeign firms producing the good with the same level
of quality. This assumplion is made for simplicity's sake and it is not
essential to the result. The domestic price of the good 13 P = P*E where

E in the exchange rate,

The demand for imports at time t, XMt is givan by:
Mt = Mt{l - FO{P*E-1)/q*)} + (Nt - Mt} {l - F{(P*E-1)/q)!
Rearranging terms:
xut = MtIF((P*E -1)/q) - F((P*E-1)/q*)} + Nt{1 - F((P*E - 1/q)] (&)
Note that the coefficient on Mt would be positive or negative depending
on whether g* is less or greater than gfguality i over— or

{1} The model assumes that thers are no repeated purchases of the good;
nfi din in the Lheory of populabicn dynamics lead us to believe that the
introduction of repealed purchases will increase the number of
equilibriums and the persislence of imports (see Clark({1976}).
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underestimated).

Figure &
I SNE [~~—=-=; i % e Mt+1
il B
i Nt
H
XMt+1

Now we turm to & description of the dynamic process by which thae
informed population evolves over tims. The model 13 based on the flow
chart shown in Fig. 4. The people who buy Lhe imported good at period
t, XMt, learn about the true quality of the good. These pecple transmit
inforsation regarding the true guality of the good to other people. He
assume that of the foftal population that will potentially buy the good
in period t+1, only Yt will receive the message in pericd t. The number
of the next period's potential buyers vho receive the message 15 asaumed
to be propartional te tLthe amount of pecple who buy the good in the
current period; 1.e., Yt =of XMt (implicitly it is assumed Lhat Tt is

always small compared To NI, Of the pecple who receive the message not

everybody will retain it un%til the next period. In other words, not
everyhody who receives the mesgage will be enrolled in the informed
population: some of them will fporget, therefore Mt+l will be less than
¥t. Unce the relationship belween Mt+] and Yt is determined, we obtain

Yt+l as a function of EML Hence, replacing this in equatien (4) we get

the dynamic demand for imports.
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Call h the function that relates XMt to Mt+l, namely Mt+l = h{XMt).
Hence the dynamic demand function becomes:
xMeel = Nell - F(P*E - 1/q)] = wiXMC) [F(P*E - }/q; - F(F*E - 1/qW)]
This is a non-linear firsi-order differsnce wsgquation on XM, The
characteristic of Tthe dynamic of imports depends on The shape of the h
function. If h is & function incressing on its argument, positive for
any XMt * 0 and concave, the dynamic process that derivezs Erom this
equalion is s:milar te the one presented in section 2, That is, therse
would be a unigque steady stale with positive imporls.
In Fig., 5 we present a dynasmic demand which has an h function with the
characteristic mentioned above, If an imported good is introduced at

time zero, imperts will fncrease over time, following, for example, Lhe

sequence XMtl, XML2Z, AMt3,... converging toward peoint A.

Figure L]
13[*J

XHtl XHE2 ¥Ht3 e

This model is the discrate time analog of the model developed in
section 2 of the paper. It is interesting Lo ask what kind of
forgetting process will generate a function h consistent with a unique

equilibrium with positive imparts. In Appendixz 1 il is shown Lhat one



of the conditions te get a dynamic import demand fumction like the one
shown in Fig. 3.5 is that the proportional rate of forgetting
increases with the size of the population that receives the messags.
This means ‘that :n order to pget a dynamic of imports with wmultiple
equilibriums with poesitive imports one has to search for a forgetling
process  that displays the oppeosite characteristic. That 1is, the
difussion process should have s rate of forgetting That decreases with
the size of the population that receives the message (1)

The assumption that the relative rate of forgeftting declines with the

si1ze of the population that receives the message do=r nol seem an

implausible assumption about the effectiveness of the diffusion process,

If %¥ft) denotes Lhe number of people who retain the message al [ime
t, the rate of forgetting can be defined by the differential equationiin
continous Lime):

d¥/dt = -@(EK)

A deelining proportional rate of forgetting @(K}/K is imolied by a
concave rate of forgetting B(K). Consequently, in order Lo illustrate
the possibility nf hysteresis in imports due To the existence of
multiple equilibriums in the diffusion process, we have chosen a

specific funcltional for @(K), which is concave on K:

Y1
Ayl =-uE , wr0.

Integrating this differential equation between [ and T, and defining

(1] There is an analogy between Lhe analytic structure of this model and
discrete metearad models developed by biologists toe analyze pooulation
dynamics. See. for example, Clark{1976), Beverton and Hall(19538).
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K(T) = Mt and K(0) = Yt-1, we gat:
Mt =\Orefs - ¢

whers ¢ is a constant e=qual to {1/3)bT. This means that the dynamic

igport demand becomes:

EHe+l -Qﬁﬂxﬁtf*- e [F(P*E-1/q} - F(P*E-1/q*)] * N{l - F(PYE- 1/q)

ar

R = ARV M) ¢+ BCE)N
whera A(E}) = [F(P*E-1/gq) - F{P*E-1/q*)] and B(E} = {1 - F(P*E - l/q]}
We =tmrt mnalyzing the case in which quality is understated. It q <= q*
then A(E} :is positive, hence the graph of XMt vs XMt-1 will be as shown
in Fig. &

Figure f

Mt

In the situation depicled in the graph there are Chree equilibriums,
two of which are stable{A and C), the third unstable{B). If a* time zero
imports of the good are introduced, the level of sales will stay at
point A. An appreciation will shift .the curve up, gince A'(E) and B'(E}
are positive., In Fig. 7 we see a possible location for The demand
schedule after an appreciation of the domestic currency.

Figure 7
XMt
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Aftar the appreciation has taken place, imports will start rising in
discrete steps. If the exchange rate remains at this level for a whils,
imports will eventually reach a new steady atats at (D). The return of
the exchange rate Lo the sriginal level will cause the level of imports
to move foward the steady state represented by point C in the graph.
This levyel of imports is higher than at the original equilibrium at A.
Therefore, 1L has besn shown that an exchange-ralte shock can cause &
permanent upward shift in the level of imports by moving Lthe sconomy
from one equilibrium to anather. In order to return te ‘the criginal

steady state there must be an overshooting depreciation that moves the

curve below the 45-degree line for a significant pericd of Time.

Mow we turn To the case in which quality is overstated, In Chis case

A'(E} < 0 and the graph for the dynamic import demand is shown in
Fig. &

Figure B8

AMb el

AMT
There 13 @ unigue eguilibrium at peint A. 3o in this case we cannot

observe hysTeresis ag a consequence of shifts 1n the equilibrium level

af imports, as was the case for the model in which quality was

understated.
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6, Conclusions

In this papss wa have argusd that the histery of sacthange—rale
movements could play a significant role in determining the current
relationship batween Lrade flows and the sxchange value of domestic
currency., While other suthors have made this argument befors, based on

supply—side consideralions, we have focuaed on demend-side hysterssis.

In particular, if @ significant proportion of the goods imported te
the US are experience goods, a CLemporary mppreciation of the US dollar
could cmuse a considermble upward shift in import demand due te an

additional accumulation of goodwill by foreign goods. In the medals
developed in this paper, goodwill represents an objetive variable;
the sxtent %o which consumers are aware of the true quality of the

good.

First, we showed that the existence of potential imports over which
consumers have understated expectations of quality generates an
asymmelry in the enlry and exit decision for the fereign producer; this
asymmetry depends on the history of exchange-rate movements. A
temporary appreciation of domestic currency can make it convenient for
the foreign Eirm (o enter the merket, wnd sales Lo the domestic markst
will set in melion a learning process by consuBers that will improve
the image of the good. When the appreciation is over the firm will have
gained a reputation for being a high-quality producer, and the demand
schedule faced by the Ffirm will therefore be higher than 1t would have

besn without appreciation. With the improved demand curve il wmay be

200



convanisnt for the firm to stay in the market, sven if the exchange rate

has Eallen below the original level,.

We also considersd the case of imports whose quality was overstated
by consumers. In this case & transitory appreciation that causes entry
of these goods will only have a transitory effect on imports, since once
the appreciation is over the leve! of reputation will %e lowver than

otherwiae. We alaso argued that given the technological catching-up of US

competitors it is reasonable to expect consumers underestimate the true

quality of pnewly imported poods.

Second, we analyzed the case of productes that were imported priar to
the appreciation but that are in transition, with consumers still

learning about the quality of the good.

The effect of a transitory appreciation on imports about which
consumers are alill learming i1s ambiguous. 1f the path of imports is
increasing over time, a ‘femporary appreciation will heighten imperts.
Dtherwise, they will drop as a conseocuence of the exchange-rate shock.
We presume that in wmost of the cases of experience pgoods the effect of
reputation on marginal revenue 1s strong enough to outweigh the
incentive to overexpand sales at the beginning of the product cycle. IE
this is the case, and for most af the imporied experience goods gualily

is wunderstated, a transitory appreciation will produce an abiding

increase in imporis.

Third and last, we considered the case in which foreign suppliers can

be initially trapped in a lowreputation, low-demand squilibrium. In
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this situation an exchange-rate shock can move the market from a low
demand squilibrium toa a high-demand equilibrium, modifying sustantially

the relationship between the exchange rate and import levels.

The implicatione of this paper Eor the current discussion in the US
on the eaxtent of deprecistion necessary to reduce the trade deficit in
evident. If we couple the supply—-side hysteresis of the kind proposed by
BK paper with the demand-sice hysteresis addressed in *his paper, we may
expect & considerable overshooting in Che deprecia*ion of the exchange

rate in order to restore the pre-shock balance of trade eguilibrium,

Another conclusion <That can be derived from this model is that a
modest amount of transitory export promotion on the part of foreign
governments could have a very significant influence in the long-run
prospects for exporls in Che case of experience goods,

In this framework, in particular, & temporary export subsidy 18
equivalent To a Ltransitory appreciation that could move the export
marhst froe the underable lov—demand equilibrium te a healthier high-
reputalion, high-demand equilibrium. In a sense, CLhis is an argument
for governmen'! intervention that has similarities with the infant
industry's argument for protection., A governmen® :intervenlion d:med al
shifting the equilibrium in the expor: marke! will only be spcially
desirable vhepn “here are scme other distortions “ha' cauvse discrepancies

belween the privale and social return on investment.
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Appendix 1

The function h that relates XMt with Mt+l (Mt+l = h{XMt}) ias:

i} Concave.
1i) Incrwasing.
ii1)5trictly positive for any XMt > 0
Provided that the following conditions are meb:
i}The rate of forgetting @(K) is convex.
1i)] The first-order differential equation

dr/dt = —-@(R) (1)
satinfy thqﬁ}ipchiz-:untinuity condition.

i1iltlim ﬁf‘!(l‘.hﬂ( =oo . whers Mt+l = K{t +T} and Yt = K(L).
Hyni =40
Fial

Proof.

The Lipchitz-continuity condition (see Clark(1976)}) states that the
first-order differential egquation like equation {l) possesses al most
one splution corve K(t) for a given initial condition., This means that
for two different initial conditions at tD, X1(t0) = YItQ and K2(tQ) =
YZt0, where T1 = Y2, the two curves R1ft)} and E2(L) wil! never intersect
for any t. This implies that for TILD » Y210, then RL{t0 + T} = XltQ + 1
is bigger than K2(t0 + T) = H2t0 + 1. This is egquivalen® to showing that
the function h is increas:ing on XML, since Yt =o XML,

The interval af time T between the momenT that the consumers receive the

message and the moment tha® they sre recruited to the informed
population can he sxpressed as:
-

T = | 1/R(R)AK (2}

Hue|
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In order for Mt+l Lo be positive for any poaitive Yt(which i3 eguivalent

to saying that h{XMT) > 0 for any XMt *0), it is requirsd that:
il

Paw 40
¥amely, to have a solution for Mi+! we need in squation (2} that T bhe a

lim FF@{E?dR 0

Eiven constant. Mt+l will %= zero for a positive Yt only when T is

undefined,

Finally, 2ufFferentiating equation (2} with regard to Y., we get:

L/B(Ye) = L/@{Mr+l) aMe+1/YL = 0 or
dHt+lfays = df{Me+l)/alye)

Hence,
1 L 107 (aeel) - @ (YRR (HeeD)
ML+ /dY ™ e e

e(veyt
If @ ia conveaxr, Then for Mt+*] < ¥t we ohtain that @(M:=+1) - 8(¥t) = 0,

and dMt+l/dYt < 0. The function h is concave and thers exists a unique

equilibrium in the level of imports.
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