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Given the unpopularity of tariffs among cconomists, it shonld come as no swprise that so
many countries have been counselled to embark upon ambitions trade liberalization programs over
the past decade. In return for large reductions in trade barriers, conventional neo-classical models
and newer models using an intertemporal approach to commercial policy offer the prospect of
improvements in welfare and efficiency. To the extent that these models are realistic, they make a
strong case for the viability and profitability of immediate and complete trade liberalization.

In an uncertain world, however, there is less canse for optimism than many such models would
suggest. Recent attempts at trade liberalization in the southern cone of Latin America, like many
earlier programs in these and other countries, have been completely or (as in the case of Chile)
partially abandoned. Argentina and Urngunay, for example, had plans to establish a lower, more
uniform tariff structure with a maximum rate of 35 percent (down from several lmndred percent)
and a minimum rate of about 10 percent. The Argentinian package, annonnced in December 1978,
was abandoned in 1981 and the progress that had been made was soon reversed. The Uriguayan
plan never succeeded in 1'educing trade barriers. Chile was by far the most éuccessful in bringing
down tariffs, which reached a uniform level of 10 percent (excluding antos) by the end of 1979,
Since then, however, tariffs have been raised substantially.

With this kind of experience as the rule, it scems onur models should address the possibility that
agents will take the government’s stated intention of permanently liberalizing trade with a (rational)
grain of salt. Several anthors have in fact argued that recent trade liberalization programs in the
southern cone were not fully credible. Edwards (1984, 1985), Pastore (1082), Sjaasted (1983), and

Dornbusch (1984), for example, all point toward blatant domestic policy inconsistencies as being



partly responsible for the programs’ failures.! Notwithstanding this consensus, however, there has
been little attempt to investigate the mechanisms by which a lack of credibility actually makes
failure more likely.

This paper represents a more formal attempt to inject the issne of imperfectly credible gov-
ernment policy into the discussion of tariff reduction. We mvestigate the intertemporal incentives
in consumption and the distortions in output which are generated by fears that the liberalization
program will be short lived. In addition, we try to rank explicitly commercial policy alternatives
by their effects on welfare, the allocation of real resources, and the level of credibility. The anal-
ysis intentionally focuses on countries (sucli as many LDC’s today) which have limited access to
international financial markets, in the sense that unanticipated current account deficits must be
financed by reserve depletion instead of by borrowing. The credibility of trade reform is perhaps
most important in these countrics becausce of their dual histories of policy reversals and severe trade
restrictions.

Our interest lies not just in how doubts about tlic permanence of trade reforms contribute
to the eventual reinstatement of trade barriers. We also consider the effects of alternative, slower
speeds of liberalization on the equilibrinm level of credibility. Even though such slower rates of
reform are second-best in that they represent clear deviations from the neoclassical optimum, they
arc desirable here becanse they turn out to lessen the distortion generated by the lack of perfect
credibility. Indeed, it turns out that in the model below, governments with credibility problel'ns
should not pursue policies that eliminate tariffs right away. Such a finding is particularly surprising
in the context of our optimizing two-period framework, which tends to bias the results toward
complete and instantaneous liberalization even as compared with more standard macro-economic
treatments.? In the modern intertemporal approach, for example, a permanent tariff reduction is
pamless in the sense that it does not result in a trade deficit. Onee tariffs are zero, there is no
intertemporal incentive to deviate from the necoclassical optimum of balanced trade.®

The sumnple two-period model below treats a country which has recently removed its trade

I Dornbnsch (1984}, in particular alludes to the intertemporal efects generated hy expectations of higher future tariffs.

2Examples of the approach used in this paper include Dixit and Norman (1980). Svensson and Razin (1983), Razin and
Svensson (1983), Edwards and van Wijnhergen (1983}, and van Wijnbergen (1984).

3As van Wijnbergen (1983) points ont, tariff reductions in LD('s may imply an ahsolute decline in the return to capital,
since imports in those countries are often relatively capital intensive. In the intertemporal approach. removing tariffs once and
for all conld then reduce investment, leading to an fmprovement in the current acconnt.
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restrictions, so that tariffs are zero in the first period. If agents believe that the government
may be forced to abandon the liberalization in period two, consumers are inclined to substitute
consumption toward the first period and producers will on average divert more resources toward
the inefficient import sector. These two sonrces of additional spending lead to a current account
deficit, which in turn will make the government more susceptible to external shocks that deplete
reserves. A higher percentage of the time, the anthoritics will be forced to levy tariffs in an effort to
cut imports, thereby generating badly needed hard-currency reserves. In this way, agents’ disbelief
that the policy will endure becomes self-fulfilling.

After describing the model in section 1, section 2 goes on to derive a rational cxpectations
equilibrium in which the current account deficit, level of welfare, and the probability of collapse
are endogenous. Next, we consider a more gradual liberalization program which cmploys positive
first-period tariffs. It is possible to show that gradualism improves welfare, lowers the current
account deficit, and raises the probability that free trade will ultimately prevail. There is a unique,
positive first-period tariff which is welfare optimal.

For many developing countries today, particularly those with large external debts, binding
restrictions on international borrowing and the scarcity of hard-currency reserves fix current ac-
counts more or less exogenously. In section 4, the effects of inperfect credibility are investigated
when consumers cannot substitute toward aurent consumption by runming a larger current ac-
count deficit.* In these circumstances, the shadow value of saving must increase to equilibrate the
expected marginal utility of real consumption in both periods. High real interest rates have in fact
been a common feature of many recent liberalization attempts. Here we find that more gradual
speeds of liberalization will Lelp bring down interest rates and shift production toward the cxport

sector. Finally, section 5 concludes.

1. The Model
We employ a two-period model of a small country similar to that of Svensson and Razin (1983),
Razin and Svensson (1982), and Edwards and van Wijnbergen (1983). There are two goods, exports

(z) and imports (m), both of which are consumed and produced. The small comntry is represented

*In a similar two period model, Edwards and van Wijnbergen (1983) investigate the optimal speed of kiberalization for
the case in which a binding external financing constraint falls entirely on investment and second-period tariffs are zero with
certainty.



by a single conswmer, who maximizes expected welfare, W = W(~,T), where v = y(cm, ¢z) denotes
subutility in period one of the consumption of imports. ¢y, and exports, ¢,. Period two subutility
is expressed as T = [(Cp, C,).% v and T are assumed to have the expected utility property and are
homothetic. Without loss of generality, 4 and T can be chosen to be linearly homogeneous. Each
period’s expected subutility has an associated unit expenditure function, 7 and I, which yields the
minimum expenditure required to reach the unit level of expected subutility in that period, given

current prices of imports and exports:

W(I’map:ra 1) = min {I’mcm + pacy 1 S 7(‘7ma C:r)}y (11)

(P, Py, 1) = min {P,Cpy + P, Cy i 1 <T(Cr . Cr)}

We can think of 7 and TI as the price of obtaining a single nnit of expected subutility in
that period or as the price of a mnit of real spending. 7. T. Bxpressions for nominal spending are
therefore my and IIT, the price index times the measnre of real consumption in that period.

The analogous intertemporal expenditure function, E(r, DI, W), gives the minimmum present
discounted expenditure required to achieve a fixed level of expected welfare, for given levels of the

price indexes, = and IT:
E(r, DII,W) = min {n(pm,p,)7 + DI(Pp, P:)T W < W(v, )}, (1)

where D = 1—1;,- is the discount factor and 7 is the domestic nominal interest rate. Overall welfare,
W, is the expected utility of real consmunption over both periods.
We will use the well-known properties of the expenditure function that its first derivative with

respect to prices yields the Hicksian compensated demand function for each good {here given for

period one goods and imports, respectively):

Ey(r, DIL,W) = (r. DIL.W) (14)
Cm(l’msl’.r)
T = ———— -
7

. . . . .
5 Throughout the paper we use lower case letters for period one variables and upper case letters for period two variables.
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From the Slutsky equation, the marginal propensity to spend times the change in expenditure with
respect to welfare is equal to the second derivative of the expenditure fimetion with respect to price

and welfare:
By _ _3_’7
By 2y 04

where ¢ is the marginal propensity to spend in period one ont of change in expenditure.

= . (ZU)

On the production side we define first- and second-period composite revenue functions (over

exports and imports), g and @, which are homogeneous of degree one in cach period’s prices:

9P Pr; K, L) = max {pungy + pagz - q1.q5 are feasible }. (v)

where the own derivatives with respect to prices, qp = qq(py,.p,: K. L) and 92 = 92(pm, p2; K, L)
are the first-period supply functions for mmports and exports, respectively (and similarly for period

two).

2. Expected Collapse of a Liberalization Program when Reserves are not Rationed

With this model in mind we consider a country whicli has just liberalized its trade account
by eliminating tariffs on imports. In order to focus on the problems LDC’s may face during such
liberalizations, we assume that the country is credit constrained in that the private scctor does
not have direct access to to suppliers of foreign exchange. Instead, all borrowing in international
capital markets is conducted by the government at the beginning of period one. The initial level of
hard-currency reserves held by the government, R, includes any external financing the government
has vl)e(‘u able to arrange, and is treated here as exogenously determined (though in reality it is the
ontcome of a quasi-market bargaining process between the government and its creditors).

In these circumstances, the government must finance any cwrrent account deficit from its stock
of reserves. (In the next section, we consider the case m which the government refuses or is unable to
finance the entire current account deficit, and rations foreign exchange instead.) The government’s
reserves are also used to shield the private sector from wnanticipated shocks to export revenues or
import cxpenditures which occur during period one. Thns the ex post current account deficit, or
the total reduction in government rescrves, is the sum of the current account deficit the private

sector chooses plus a random shock component:

2=z+4+p, (1)
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where p is distributed normally with mean 0 and variance rr,z,. At the end of the first period,
reserves are R — 2.

To focus on the possibility that the liberalization program will be abandoned, we assume the
government follows a rule-of-thumb policy in deciding whether to impose second-period tariffs. The
rule is that tariffs will be reimposed at their original pre-liberalization level in period two if reserves

at the end of the first period fall below some critical Roor, R,

R—-2z2< Rnn'n- (2)

Tariffs remain at zero if equation (2) is not satisfied. The probability that the liberahization program

will be reversed is just the probability that equation (2) holds:
A= P(R,,,,-,,,,rrﬁ,z) = pro])a])ility{u >R-R,,; — z} (3)

To keep matters simple and to avoid ambignities, we assmme that R,,;, 18 sct cqual to the difference
between the initial level of reserves and the maximun current account deficit, i.e., the deficit the

private sector would choose if tariffs were to be reinstated with probability one:
Rmin = Z(/\ = 1) (4)

Notice that even with a balanced current account, there is still a nonzero probability of reversal

since:

A = P(Rin, 0,2,, z) = probability{p > R — Ryin} > 0. (5)

The goverment’s decision rule implics that the price of imports in period two is distributed

binomially:

od 1)7,,« if/LSR-—R"‘,«—z;
P, = { mirr (G)

Pt > R— Ry — 2
where 7, is the tariff which will be imposed if the liberalization program fails. Tn the following
analysis, we take 7, to be given exogenonsly.
Before we proceed, two other aspects of the model requre elaboration. Tirst, mn tlns type
of welfare-based general equilibrium model, it is often useful to hmit the absolite magnitude of
distortions (in our case, 7,). Large distortions result i large reductions i real imcome, and these

income effects eventually swamp the subtler substitution cffects we wish to study. So, for example,
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a small tariff in the initial period enconrages agents to shift real expenditure towards the second
period, when the tariff will be removed. As we might expeet, the current account in period one
shows a surplus. In an attempt to offset the negative first-period welfare cffects of a somewhat
larger temporary tariff, however, agents begin to shift real income Dback toward the period of the
distortion. Utimately, when the tariff grows big enough, the additional borrowing in the first
period is sufficient to swing the current acconnt into deficit.  Although one could question the
importance of such perverse marshallian effects on the basis of their doubtful realism, we rule
them out here simply because tariffs are imposed by governments witl, the intention of lmproving
(and not worsening) the current acconnt. We do not wish to consider policics that have effects
systematically opposite those expected by the authorities. Therefore. in the spirit of the small (but
fimite) tariff asswmption, we frequently express sufficient conditions for the paper’s results in terms
of upper bounds on the size of the tariff.

A second aspect of the model that requres additional explanation is the treatment of uncer-
tainty. Random prices are not usually added to intertemporal general equilibrium models because
of the additional complexity they bring. The standard results from duality theory do not gencrally
hold when prices are random. For example, there is no guarantee that the matrix of Hicksian sub-
stitution terms is negative semidefinite. In the present paper, however, we are able to invoke a kind
of weak-form certainty equivalence by exploiting the binomial distribution of umport prices and the
limitations imposed on the magnitude of the tariff by the small tariff assumption. The intuition
for this strategy is actually a simple one. Notice that the nth moment of the second-period tariff,
7, can be written as M, (7) = T AL = X"71) . For small tariffc and any given probability that the
liberalization will collapse, the Iljgh(‘l‘-()l‘(l(‘l‘ mowments of 7 apre insignificantly small relative to the
expectation, Ar,. More precisely:

. M, (7)
lim -
rp—0 E(7)

=(1- ,\"—1)7—""_l =0, Vn > 2. (7)

The effects of a change in the probability that tariffs will he levied in period two can he made
arbitrarily close to the effects of a known change in the future tariff. For small enongh values
of 7,, the signs of the substitution and income offects remain the same as in the certamty case,
even though the optimal choice variables become vastly more complex functions of the underlying

utility and production functions. Since we make no attempt in the paper to specify the varions
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clasticities of consumption and production heyond their repsective signs, all of the results remain
general cnough to apply to a variety of utility and praduction functions. Indeed, such a treatment
of nncertainty seems particularly natural in this case, since, as we have already noted, it is desirable
to restrict our attention to small values of 7, cven withont introdicing uncertainty. In the first
appendix, we discuss this strategy for dealing with random future tariffs in more detail. We also
demonstrate how a restriction on the size of 7, is sufficient to guarantee that the pure substitution
cffects (i.e. second derivatives of the expenditure function with respect to expected prices) have
the usual signs.

We are now ready to apply the model of the 1;1'ovi011s section, and to derive the rationally
expected level of credibility, the corresponding current acconnt, and the level of welfare under

complete liberalization. The intertemporal budget constraint of the country 15
E(”(I’m»l’:r)v DH(Pm ) P:r)s ‘/V) = Q(I’m ) I’:r) + DQ(Pm ) Pr) +T. (8)

Equation (8) requires that total expenditure is equal to the present discounted valne of income plus
tax revenues. Revemues generated by a futwre tariff will be returned to the private sector in the

form of a lump sum transfer, T, where
T: DT(EZHI —Ql) =D?((’m —Ql) (9)

(,, — @ represents net nnports, or consimption minus domestic prodnction of the imported good,
and 7 = Ar,, the expected future tariff. We assume that the country has no prior debt to the rest
of the world (this could easily be added). Consequently, the cnrrent account deficit is equal to

consumption expenditure minus total revenues from production:
z=Enr—q. (10)

To see that an imperfectly credible commitment to free trade leads to a suboptimal allocation

of resources, we take the derivative of cquation (8) with respect to A and use equation (9) to get:
By dW = AaqgdA, (11)
where

1, D(E;T1yy + Ty EgpT1i D — ()
1 - 7D, Cyw

< {0,

xg —
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Equation (11) gives the loss in welfare attributable to a nonzero probability that future tariffs will
be levied. Welfare declines proportionally in the probability of a policy reversal: indeed, integration
of equation (11) gives the familiar Harberger result that the loss in welfare Is proportional to the
square of the distortion (i.e., the lack of perfect credibility).

The welfare cffects of the musallocation of resources are stmmarized in ag. The numerator 18
proportional to the discounted substitution effect in consumption and production, holding welfare

IC

constant. The first term in the numerator, Byl = 2. is the change in the compensated demand

m”m
for period two imports from = change in price holding real period two expenditure constant. This
captures the sntratemporal substitution in consumption of exports for imports. The second term,
Cy O - . . . . . . . .
I Byl D = T ap 18 the change in period two real spending from a change in the price of
m
imports, weighted by the share of imports in spending. This ferm represents the transfer of real
lucome across periods in response to price changes. The third tern, —@1., is the negative valuation
cffect on imports realized as a result of the distortion. Taken together these three terms comprise

the compensated substitution cffects of the expected future tariff: all represent welfare losses.®

It 1s worth mentioning the cffects on p;'()duction as well. On the margin, output of the imported
good is cxpected to rise by P, Q¢; while output of exports is expected to fall by an equivalent
amount,” P,Q,;. The standard mechanism Imking the ontput of imports and exports is the wage-
rental ratio, w, which decreases with higher import prices. The effect of expected price changes
on the composition of output can be scen in Figure 1, the familiar Samuelson diagram. With zero
expected future tariffs, the terms of trade stand at p, corresponding to an output mix at point B
(where A represents complete specialization in exports and D represents complete specialization in
imports), given the capital-labor ratio of the cconomy, k. An increase in tariffs lowers the expected

' . . .
terms of trade to p', lowers w and moves the output mix to pomt O, where more iniports and fewer

exports are produced than before.

$The overall effect of the expected future tariff on welfare will he negative providing the stability condition 1 — FDIT 1Cw >0
is satisfied. An nmnecessarily strong but sufficient conditjon for this is if the marginal propensity to spend in both periods is
posttive, that is, if DICy < 1. To see this note that

7y,

mnr

f(JI” < PIYY()YYY
nr nr

DI Cy = ( )DnCn' <

‘These two terms cancel exactly only for infinitesimal changes in relative prices. For discrete changes, the change in total
output is zero only for first order approximations.



Figure 1

The Effects of Expected Future Tariffs on

the Expected Period Two Output Mix
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To see the effects of a change in the probability of a policy reversal on the current account we

differentiate equation (10) and use equation (11) to get:

dz
T g, (12)

where

oy =l LILD >0

2 = —wewag > 0.

The first term in equation (12), ay, is the sum of the compensated intertemporal substitution
effects in consumption; it tends to increase unambiguously the current account deficit. The intuition
is that higher expected tariffs raise the aggregate level of prices in the second period and lower
the real consumption rate of interest, | +r = %. The incentive to save is therefore reduced
and consumption is transferred toward the first period. Also, the lower the credibility of the
liberalization program, the greater the misallocation of real resources toward the imefficient import
sector.

The second term in equation (12), —a,), which is negative, reflects the decrease in total
income from the distortion weighted by the marginal propeusity to spend in period one and the
expected tariff. A decrease in total income reduces real spending in every period.® which improves
the current account. Notjce that if the tariff becomes too large, the second term will dominate, and
the expected future tariff will improve the first-period current account. As we mentioned at the
beginning of this section, the negative income effects of large tariffs swamp the substitution effects,
and ultimately result in current account balances that arc not sensible. We thvreforé use as an
upper bound on the size of the tariff the point at whicl) the substitnution effects arc Just cancelled out
by the income effects: 0 < < %;— Note that at the margin A = 0, the mtertemporal substitution
effects, a;, induce a marginal current account deficit regardless of the size of Tp.

To find the approximate deviation in the level of thc.currvnt account from the zero expected

tariff equilibrium, we integrate equation (12) to get an expression which is once again approximately

& Nominal spending will rise less than proportionately in the period with tle tariff. and fall absolutely in the other period.
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a quadratic 3

z(A) = a1 A — Lag\? (13)

Equation (13) is graphed in Figure 2. Given our restriction on 7, the current account deficit is an
increasing function of the probability that the liberalization program will fail 10
We can now solve for the rational expectations equilibrium of the model by combining equations

(3) and (13). A linear approximation to A equation (3), is used for the algebraic solution since

. . . . . . 1
the cwnulative normal distribution 1s not tractable analytically: !

A= P(Xsa’znz) =03 + 42, (14)
where
8a3 (?(.!3
as = az(Rmi K <0, — >0
e aRmin 30.’2‘
dox dox
2 4 4
a4=a4(R.f,,(T)2 2 >0 —>0
mins Ty 3 Rrin (9(7,2‘

Equations (3) and (13) now give equilibriuun levels of credibility, A*, and the current account deficit,

z*:
1
. —1—o aa—-a+aa-—12+2aaa7
2 = as + (o203 1) + ((epoq ) 20t304) (15)
olky

1
—1 — aglopas — o) + (g — 1) + 2050504)
= ! . (16)
Oty

The scaling restriction in equation (2) is sufficient to imply that ayoy < 1, ap > ag, and a3 < 1,
o that A* and 2* are both positive. Also, from equations (11) and (13), we have that the loss In
welfare due to the imperfect credibility is:

o
2Ly

AW* =

22 (17)

9 The integration performed in equation (£3) holds oy and ag fixed (while in fact they may vary with A), and therefore
yields an approximation to the current account. The most obvious simplification is in the denominator of ng, which may be
written explicitly as a function of A. The term i"Dl'l‘,C“: is equual to the marginal propensity to save times the share of tariff
revemtes in total second-period spending, HC“-/\Q'T;'Il’l, which is small, and thus the denominator changes very little for small
tariffs. We conld perform the integration in equation (13) accommting for this effect. but the additional complication does not
change any of the results, and is omitted here.

10 These results are comparable to those of Svensson and Razin (1983), Razin and Svensson (1982), and Edwards and van
Wijnbergen (1983) who show, for the case of no uncertainty, that future tariffs tend to increase the first-period current account
deficit by lowering the real consumption rate of interest.

11 This approximation is merely a convenience to avoid more complex algebra.
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More intuition about the equilibrinm can be gained from a graph than from the algebraic
solution. TFigure 3 displays the current account and probability of collapse given in equations (13)
and (5). As one might expect, greater intertemporal substitutability in consumption raises the
equilibrium current account and probability of collapse. From equation (17), the lack of credibility
imposes larger welfare losses when these intertemporal transfers are more readily made. An increase
in the world interest rate predictably reduces the cwrrent account deficit (since any given future
surplus finances a smaller current deficit) and lowers A* and AW*. Finally, increases in uncertainty
about the future level of reserves (which raise the intercept and the slope of the P cwrve in equation
(14)) yield a higher probability of collapse, a greater current account deficit, and a lower level of

welfare.

2.1. A Second Best Argument for a Slower Rate of Trade Liberalization

The model above can now be used to investigate the justification for positive first-period tariffs
as a second-best tool for reducing the distortion introduced by a lack of perfect credibility. Such
temporary tariffs may be added to the foregoing analysis by rewriting equations (8), (9), and (10)

as follows:

E(W,DH,PV) = (I(I’map:r) + DQ(Pm‘ Pr) +t+T (18)

t =n(Em —q) (19)
T = D7(E,IT; — Q)
z=—q4+ b7, (20)
where ¢ represents the lump sum transfer of revemmes from the first-period tariff. Equation (20) 1s
similar to (10), the hats indicate that the trade deficit is evaluated at international prices instead

of at distorted domestic prices.!? Differentiating equation (18) and using (19) we have the change

i welfare resulting from a change in 7y:

By dW _ TPD.’A + nc
dn, =~ 1—A—-0"

(21)

12 This complicates matters since the usual duality expressions must be amended. For example, on the production side first-
period production in international prices is, ¢ = pfh,q1 + q2. ‘A change in the tariff alters domestic production decisions, but
international prices remain fixed, g1 = p%,q11+g921. The domestic marginal rate of transformation satisfies (pm+71)11+4921 = 0.
The change in the value of domestically prodiiced goods is therefore given by q: = ~ri1q11.

12



Figure 3
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where

J=1;Eym >0 (22)
c = Elﬂ-ll + 7|'1E117|'1 - < 0
A=7DI,Cy > 0

O =nmew > 0.

The variable J on the right-hand side of equation (21) captures the intertcmporal substitution
effect. Although it arises from the introduction of a new first period tariff, it acts to ratse welfare.
Welfare improves because the real consumption rate of interest, ﬁ% (which is “too” low due to the
anticipation of future tariffs), rises with r;. Consumption is tho‘u shifted toward the future and
the current account improves. Though the intertemporal distortion created by low credibility is
mitigated by the imposition of 7y, there are obvious costs: a new distortion in the first period is
introduced. The second term in equation (21) captures the rednction in welfare attributable to the
intratemporal distortions produced by the first-period tariff. This term is proportional to 7, so
that, overall, a marginal first-period tariff tends unambignously to improve welfare.

Equation (21) also implies that there is a unique first-period tariff which maximizes welfare.

Setting dW = 0, we have:
(X)) = ash, (23)
where

pDJ

—C

g = > 0. : (24)

Figure 4 shows a graph of r{ (1), the welfare maximizing temporary tariff, which 1s strictly positive
for all non-zero A. The reason 7; is increasing in A is that the higher is the probability of failure,
the greater is the distortion in the consumption rate of interest, and the more it 18 worth the cost of
incurring a second distortion (in the form of a tariff in period one) which will reduce the distortion
in the real consumption rate of interest. For auy given level of credibility, the government can raise
welfare by liberalizing more slowly.
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Figure 4

The Optimal Tariff as a Function of the Probability of Reversal
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We now turn to the effects of temporary tariffs on the current account deficit. By differentiating

equation (20) with respect to 1 and using equation (22), we have:

dz

—_— = —0g — Q77], (25)
dTl

where

FDew Il oy oy
)50

Qg =—(7r—r17r1)(Eu7r1+ — -
1 — T ricw — THI(,/“,'

ey (m — nm )(Eymyy + mEnm — qu)

ar = —qu + Limu — —
1— TITiQy — THIC“,'

The term ag captures the intertemporal effects of the first-period tariff on expenditure and
welfare. The tariff shifts spending toward the second period as the real consumption rate of interest
rises; ag will be positive as long as 7y is not too large.!® Tariffs today will therefore offset the
suboptimal reduction in the real consumption rate of interest caused by positive expected tariffs
tomorrow. The incentive to save increases and the current account improves. !4

If we evaluate equation (25) at the optimal tariff as defined in equation (23), it can be shown
that the current account improves for all r; < r{. From this fact, it follows that the level of the
temporary tariff which maximizes the current account, call it #, is greater than the level of the
optimal temporary tariff, ;. This makes sense intuitively because for r; > ¥, expenditure is
transferred on the margin toward the first period. Welfare must already be declining.

The approximate improvement in the current account deficit from positive first period tanffs

can be obtained by integrating equation (25) over r:

Az(r) = —ogry — %a-]rlz. (27)

13 More explicitly, og will he positive as long as:

TyCyn FCm

rew —— T < 1.

T1Cm 3

where is the share of tariff revemue in first period spending and 'Tfn'.'l is the expected share of tariff revenue in second

period-spending. A sufficient condition for this equation to hold is for tariff revennes to he less than 50 percent of nominal
spending in each period.
14The sccond parameter, ay, is less important for smaller r;. This term reflects changes in current consumption and
production due to the temporary tariff. The sign of a7 is ambignous, Imt will he positive as long as the intertemporal
substitution effects are “large” in comparison with the first period intratemporal substitution effects. To make this precise, a7
will be positive if:
—rew mErgm > (1= aew ) (g = Evwn)
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It is conveunient to define a function which allows us to sce how changes in first-period tariffs

affect the current account as ) varies:

Z(Tl, /\) = z(/\) + AZ(TI) (27’)

2
=o)X — ;azz\z — gy — Jagry.

Figure 5 demonstrates the effect on the current account of first-period tariffs (equation (27)).
An increase in the probability that the liberalization program will collapse, from Ag to A1, worsens
the tradeoff between current account deficits and first-period tariffs, shifting the z curve out and to
the right.!® Figure 6 shows how the tradeoff hetween current account deficits and a lack of perfect
credibility improves with the addition of small temporary tariffs. In 2-. A-space, the z curve shifts
down when first-period tariffs are imposed.

We now have three equations in three unknowns: the current account deficit, z, the probability

of collapse of the liberalization program, A, and the optimal temporary tariff, r;':

Z(Tl,/\) = al/\ - ;—(12/\2 — gTy — %a-/rf (28)
r1(A) = ag) (29)
A= P(R,,,,:,,,rfﬁ,z) = 3 + ayz. (30)

Figure 7 characterizes the welfare maximizing solution. In the upper right-hand quadrant are
the P (equation (30)) and z (equation (28)) curves. They intersect initially at the instantaneous
liberalization equilibriu'm, pomt A. In the lower-right quadrant is a 45 degree line, mapping A into
itself. The third quadrant contains the 1y curve (equation (29)), which translates a given level
of credibility into an implied optimal first-period tariff. Fiually. in the upper left is the z curve
in z-, ry-space (equation (28)), which reports the current account deficit associated with different
first-period tariffs, given values of ) generated by intersections of the P and z curves in the first

quadrant.

15 For simplicity this curve is drawn as downward sloping. At levels of 7y above the optimal tariff, however, ay becomes
negative and the 2 curve, drawn in 2, r, space, begins to slope upward.
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Figure 5

The Change in the Current Account from a Shift in the Probability of
Reversal as a Function of First-Period Tariffs




Figure 6

The Change in the Current Account from a Shift in First-Period Tariffs
as a Function of the Probability of Reversal
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Figure 7
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Consider now what happens if the liberalization proceeds more slowly. Positive tariffs in period
one shift the z curve in the first quadrant down. This defiucs a new intersection of the P and gz
curves at a lower current account deficit and lower A, marked by point B, Moving in a clockwise
direction into the third quadrant, the 7y curve gives the optimal temporary tariff. In the upper left
quadrant, the value of the ol)till{al tariff is translated into a corresponding current account deficit.
If the deficit is the same as that generated by the intersection of the z and P curves, we have
found the fixed point B. If it is not, we try a higher (or lower) 7y, shifting the z curve further down
{or up). The fixed-point values, 7%, 2", A" give the optimal speed of liberalization, the optimal
current account deficit, and the resulting degree of credibility, given the underlying parameters R,
0,2, y Rpin'® 1t is straightforward to show that 0 < 2™ < 2*, 0 < A* < A*, and 0 < Tt A
liberalization program which removes tariffs directly and has less than perfect credibility can be
improved upon by slowing the speed at which tariffs arc reduced.

It is also possible to do some comparative statics with this model. An increase in the level
of reserves, will raise R,,;, and lower FAMAD L 7;* as shown in Figure 8. Here the P curve shifts
left (its slope decreases as well) and the z curve in 2-, r;-space shifts down, since the improvement
in credibility implies that at any given level of 7y, the current account deficit will be lower. The
initial optimum is given by A, ¥ and 2** and the new optimum by A***/ r#** and 2***. Greater
international liquidity, evidenced by a lower level of R,,;,. will have the same qualitative effect on
the equilibrium: the P curve shifts to the left as the program’s susceptibility to trade balance shocks
improves. The higher the level of reserves, and the casier it is to negotiate additional mternational

lending, the greater the optimal speed of liberalization. An increase in the variance of unexpected

2

shocks to reserves, Thr

shifts tl{e P cwrve in a different manner, shown in Figure 9. The result is
that 2**, A** 7/ all increase: the optimal rate liberalization is even slower.

It is worth stressing that on average more resources are devoted to exports in period two
when the liberalization proceeds gradually than when the liberalization is immediate. In terms of
Figure 1, temporary tariffs cause a smaller decrease in the expected relative price of exports and

wage/rental ratio, so that the shift in resources toward imports is less pronounced. This reallocation

of resources is important since one motivation for undertaking a liberalization program in the first

'®Because the algebraic solutions for A** 2% and ry* are cumbersome and yield no additional insights, they are omitted
here.
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Figure 8

An Increase in Reserves Shifts the PP Curve Left
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Figure 9

An Increase in Uncertainty in International Markets
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place is to boost the allocation of resources in export sectors.

3. Expected Collapse of a Liberalization Program when Reserves are Rationed

The previous section explored the kind of difficultics which confront a less than fully credible
removal of tariffs when domestic reserves are made available to finance the private sector’s current
account deficit. Frequently, however, reserves are rationed by the government, so that additional
borrowing by the private sector is not possible. In this section we look at the effects of an incredible
liberalization when the current account is fixed by the authoritics. The private sector’s excess
demand for loans in the initial period is vitiated in the model below by a rise in the domestic
interest rate, which compensates individuals who would otherwise want to consume more in the

first period. The budget constraint now becomes

E(r,DI,W) =g+ DQ + T + (D* — D)(Q — E-II) (31)
T = DT’(EZHI — Qj,), (32)
where D* = —L_ and i* is the nominal world rate of interest. In equation (31), we treat the higher

1+:2*

domestic interest rate as a tax on first period borrowing. The term (D* — D)(Q — E,II) represents
the redistribution of the revenues from the tax. We asswme that these taxes are calculated in terms

of real goods, evaluated at period-two domestic prices. The current account constraint is given by
7 = D*(Q — E,I), (33)

where the hats indicate that the current acconnt is fixéd in terms of international currency. To see
Low the domestic discount rate varies in response to positive expected future tariffs we diffcrentiate

equations (31) and (32) using (33):

1+ (D* — D)N — Dal (D* — D)F — 7#(DD + V) By dW a4
N —al F—-7D dD (34)
_{(=(D* = D)V +G)+ tDC)r, n
- (rC — G)rp
where
a = TI,HICW >0 (35)
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B=1E»IT <0
C =1 Eplly D + E,I;; — Q1 <0
F=TEy,I <0
G = MEy,IL D < 0
N=MHCy >0
V=EI;-Q, >0

Applying Cramer’s rule to equation (34), some algebra yiclds the solutions:

1
EydW = Z((F = 7B)(D ~ D")V + #(D* — 2D)(GB — FC) + 1V (+C — @))dr  (36)

dD = %(?C(l ~ (2D~ D")N) = G(1 - Da)) - (D* ~ D)aAG - (ah — N)(D" — D)V )dA . (37)

The determinant of the matrix on the left-hand side of (34), A, is negative as shown in Appendix 2.

Appendix 3 gives gives explicit limits on the size of 7, to guarantee that E'(‘;:\""’ < 0 in equation (36).

It is easy to be convinced on an intuitive level that welfare should fall. As individuals’ expectations
of future tariffs increase, the expected distortion rises and so welfare is reduced. This seemingly
obvious result is complicated in the above equation because the domestic nterest rate is free to
fluctuate in response to pressure on the current account, and will presumably do so in a way that
tends to raise welfare above what jt would have been if it were fixed.

Equation (37) gives the response of the intercst rate to changes in expected future tariffs.
The lack of perfect credibility loyvers the consumption rate of interest and encourages consumption,
causing the current account constraint to bind more severely. Consequently, interest rates must rise
in order to compensate individuals for the immediate consumption they otherwise would desire, 17

Figure 10 demonstrates this mechanism using the P and z curves from the previous section.

Now, however the ez ante current account is pegged at Z. At point B the current account constraint

171f the expected tariff becomes too large, however, then once again the negative welfare offects swamp the results: desired
first-period consumption falls, the current account constraint hecomes less binding. and the interest rate falls. Equation (37) is
therefore negative and interest rates rise with A if

G(L — Do) + (D* — D)aG + (a — N)(D* — D)V
»< C(1 - (2D —D*}N)

18
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Figure 10

Domestic Interest Rates and the Closed Capit:ai Account
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is just binding, so that D = D* and, from equation (11), X % The equilibrium, A = X* ( point
C), has associated with it a domestic interest ratc which cxceeds the world rate (point D). Although
it is not tractable analytically, it is in principle possible to integrate (37) from X = % to A* to get

the domestic interest differential, D* — p-

L(Z, ) = /:‘ dD(A)d). (38)

~1

From equation (37), aL(,(’Z"\) < 0 and %ﬁ"\) > 0. Figure 10 also shows the effect on the domestic

interest rate of a change in the borrowing constraint from Z to Z'. When the current account fixed
at Z', interest rates begin to rise at point E’ instead of point K. At a given level of credibility, the
equilibrium domestic interest rate is falls when the capital constraint is loosened: point D’ implies

a lower interest rate than D. Welfare improves unambiguously.

3.1. A Slower Rate of Liberalization when Reserves are Rationed
Now we can proceed to analyze the optimal speed of liberalization when reserves are rationed.

The budget constraint is similar to equation (31):

E(r, DI, W) =q+DQ+t+ T+ (D" - D)(Q — E,IT) (39)
T = DF(E,II, — Q) (40)
t=r(Bym — q), (41)

with ¢ representing first-period tariff revenues. The current account is given by equation (33):

Z = D'(Q - B,I), (42)

Taking the derivative of equations (39) and (42), and using cquations (40) and (41) we have:

1+(D* — D)N — DaX —0O (D* - D)F — "V +DB) - rH\ ( BydW
N —a) F—7B dD

_ DJF + cry — (.D,'I — D)H d
= JF—-H L

where

19



a = 1,111 Gy > 0
O = rymyeyr > 0
B=1,E,»II <0
¢c=Eyryg +mBym —qu <0
C = | EpIi D+ Bl — Q11 <0
F=TIE;»Il <0
H=mE;yIl >0
N =IICwy >0
J=11Fym >0
V = E,I; — Q@ > 0.

Equation (43) yields:

BwdW 1
BwdW _ L ((F —B) + H(J7 — H)) + 7V (J7 — H)
dTl A
D 1/ _ )
= Z(Jr ~ H+ry(e(a—N) = 0(J7 — H))).

Setting (45) equal to zero and solving for the optimal tariff in period one, we obtain:

where

Qg = "‘TI,V(J‘T' — H) >0

oy = (e¢(F — 7B) + H(J7 — H)) > 0.

(44)

(48)

(49)

Tle optimal tariff is once again increasing and approximately linear in A: when credibility is

low, more can be gained from instituting larger first-period tariffs,18

'®In cquation (48), ;0 appears to have an ambiguous sign. A simple continnity argument, serves to show that it must be
positive. The fact that alg, is greater than zero implies that the change in welfare from a first period tariff, evaluated when ry
is zero, is unambiguously positive. As long as the first derivative of welfare is continmous, small increases in the level of 7y will

raise the level of welfare. Thus, at least for small first period tariffs, a0 is positive.
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Next we consider the behavior of interest rates when tariffs are imposed in the initial period.

From equation (46) we have:

dD
7o = 0qp — a7y, (50)
dT!
where
1
‘Qyy = —A—(fnl — H)FlEgl >0 (51)

1 .
oz = Z(ml - n)(ﬂEzl”l"W — cCw) > 0.

Equation (50) implies that interest rates will fall as a result of higher temporary tariffs provided
that r, < gﬁ A simple intuitive argument serves to demonstrate that the domestic interest rate
remains above the world rate at the optimal tariff, 7y *. The only benefit to raising r; comes from a
decline in the interest rate (A is fixed). The cost of such a policy is the temporary distortion that

tariffs induce. At the point where r; = 2L t}e benefits of raising tariffs further are zero, but the

ope’
costs of the added distortion are positive. It follows that welfare can be at a maximum only when
the benefits are still positive, i.e. that r, < %

From equation (50) we can integrate over r; to obtain:
L(Z, A, 7’1) = L(Z, /\) —apn + %alzﬁz ’ (52)

which gives the level of the interest rate for given values of A, 1, and Z.
We can now solve for the optimal first-period tariff and the cquilibrium level of credibility and

domestic interest rate. There are three equations and three unkunowns:

A= P(Rminvalz,, Z) = o3+ (14Z (53)
* 21
n(d) = — (54)
Qo
L(Z_,/\, Tl) = DD(Z, /\) — o7y + algrf . (55)

The solution is displayed in Figure 11. Note that )\* is determined by Z and equation (§3), so
that the above system is recursive. Given A*, equation (54) yields the optimal tariff, 7*. Equation
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Figure 11




(55) then gives the equilibrium domestic interest rate, +**. When the current account is fixed by
government fiat and domestic interest rates are consequently driven above world rates, gradual
liberalization appears to be the optimal policy in the face of mnperfect credibility.

In many cases, a reduction in the speed of liberalization will case pressure on the current
account constraint, and in some cases the constraint will no longer bind. If this occurs, we are in
the situation described in section 2, and the tendency for temporary tariffs to improve welfare and
the efficiency of resource allocation is strengthened over and above the arguments presented in this
section, since first-period tariffs purchase both reductions in the domestic interest rate as well as

improvements in credibility.
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4. Conclusions

When the private sector can obtain hard currency to finance its desired current account deficit,
an imperfectly credible and immediate attempt to liberalize trade results in a positive current
account deficit and rational positive probability that the liberalization will ultimately fail. Positive
expected future tariffs tend to increase future production opportunities in the import sector relative
to the export sector. The imperfect credibility built into our model thus tends to undermine one
important motivation for removing tariffs to begin with: to shift productive resources out of the
protected import sector and into the efficient export sector.

A slower rate of trade liberalization can increase welfare over the equilibrium m (1), as long
as the temporary first-period tariffs are not too large. This equilibriumn dominates that of the
instantancous liberalization in that the current account deficit is smaller, 2** < z*, the probability
of the program’s failure is lower, A** < A*, and welfare 1s greater. There is a unique (positive)
first-period tariff which maximizes intertemporal welfare. Second period production in the import
sector is on average lower with such temporary tariffs. Thus, a more gradual speed of liberalization
may actually help encourage a shift of resources from the unport sector mto the export sector.

For the case in which the current account is constrained by rationing of reserves, imperfect
credibility translates into domestic interest rates that are above those m the rest of the world.
We show that in such circumstances, an immediate and complete tariff reduction is inferior to a
more gradual approach. When such temporary tariffs are imposed, the domestic interest rate is
lower than it would be under instantancous liberalization (but it remains above the world rate).
The behavior of the interest rate in this instance indicates that it is particularly problematic for
countries with foreign exchange constraints to liberalize successfully. When high nterest rates force
down the capital stock in the export sector, it becomes all the more difficult to obtam fresh loans.
Thus, in the common case in which a current account constramt is a consequence of a low level of
reserves and too little international liquidity, an incredible liberalization program may push further

into the future the day when voluntary lending and borrowing can be resumed.
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5. Appendix 1

In this appendix we investigate farther the treatment of uncertainty used in the text. Our
basic problem is to determine the comparative statics of the model discussed in section two when
A, the probability that the liberalization program will fail, changes. Because the consumption
and production problems for our small country are formally identical, we need to look at a single

example only. Here we investigate the maximization of period two subutility:
max {I(C,,,C,) : P,,C,, + Cr =y}, (Al.1)

where y is second-period real income, which is taken as fixed by the consumer. By substituting in

the budget constraint, we can rewrite (Al.1) as
max {L(Cyn, y — P,y Gy )} (AL.2)

The first order condition is:
E[l] = E[T,P,], (A1.3)

where P,, = E[f’m] = p,, + Arp. To find expected utility, we take Taylor series expansions around

ﬁm = Pm:

E[FI] ~ E[Fl - F22("m(l)m. - Pm) + %F122(I)m - I)'I"-)2C,2"] (A14)

E[PmFZ] ~ E[pmf‘Z + (_PmFZZCm + FZ)(Pm. - Pm-) + %(FZZZRnC-:, - 2F220m)(15m - Pm)zl ’

where the bars indicate that utility is evaluated at the expected price level.!® By taking expecta-
tions, (A1.4) becomes
E[FIJ = f‘l + ,;-F122f72(.72 ) (AIS)

Substituting (A1.5) into (AL.3) gives the first order condition expressed in terms of the first two

moments of P,,:

“m

I_‘l + %I_‘122(72C§L = (f‘2 + %F22202('2 )I_),,, - (7111_02F22 . (A].G)

19 For simplicity, we limit this demonstration to second order expansions. Providing that the higher order derivatives of ['
exist, longer expansions stiil satisfy proposition A.1 below.
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To find the pure substitution effect, aaC’\"‘, we take the total derivative of equation (Al1.6) with

respect to A. The resulting expression contains derivatives of expected utility, and income and
substitution effects. To climinate the income effects, we approximate the level of expected utility
by a Taylor series expansion,

2Ty, (AL.7)

m

E[T) =T+ Lo°C
and take the derivative of (A1.7) with respect to ) for a given level of expected utility. Combining
the derivatives of equations (A1.6) and (AL1.7) yields the pure substitution effect:

Cm e ign
) = ([yy — 2P Doy + PiT2) (T2 + 70 (A1.8)

where the first term on the right-hand side is the certainty equivalent substitution effect, and ¥ is

O(0) in 7p:

¥ =M1 - '\)02 (Tiz21 — 2P, T202 + P,?.I—‘nzz) + M1 — A)H1(2(,‘,,,_(f‘122 — P,,T322) + T'32)

m

—1A(1 = A)C2Tag + (1 — 20)(4C5 (Tiz2 — PuT222) + Cul'22)
_ (1 — 20)(4C%T2)(T12 — Pul22 + 162C2 (T1222 — PT2022) + 0?CmTa22)

= T 2271
Pg =+ -2-0' (/_mrggg

The sign and magnitude of ¥ will depend upon the specific utility function chosen. Notice that,
by continuing the Taylor series expansions in equations (A1.4) and (A1.7) out beyond the second
order, ¥ would remain O(0) in 7,. We then have:

Proposition Al. If ¢! < 0, then a necessary and sufficient condition for the own sub-
stitution effect to be negative is that 73 < -0 If ¥~! > 0, then no restriction on 7p is
required.

Proof. Note by inspection that if ¥ > 0, then the usual convexity assumptions 1mply that

equation {A1.8) is negative. If, on the other hand, ¥ < 0, the restriction in Proposition Al is

necessary and sufficient.
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6. Appendix 2

Here we outline the conditions required to show that A, the determinant on the right-hand

side of (34), is negative. From cquation (34) after collecting terms we have that
A=(F—-7%B)+ (N — a7V . (A2.1)

Since this appears of indeterminate sign some manipulation is required. First we show that, for

small values of r,,

F-),B<0. (A2.2)

Using the definitions in (35) we substitute into (A2.2)
MLy T — A7, IT; BypTT (A2.3)

which then becomes:
N
/\Tp(’m

M Ey,II(1 — ), (A2.4)

which is unambiguously negative. The second term 1 A is unambiguously positive, so that we

must again restrict Tp:

F—+B
0<r, < (F—rB) , (A2.5)
—(N —a)V

to ensure that A is negative.

26



7. Appendix 3
Here we give sufficient conditions that equation (36) is negative. First we demonstrate that the
second term, which appears to be ambiguous in sign, is positive since FC — BG > 0. Substituting

from the definitions in (35) we have
(MEzM) (T, Bz, D + Ealyy — Qu) > (M EN) (DnE,m,D). (43.1)
Some algebra gives us an expression with only positive terms:
NELNE, I + MTERIIQ; > 0, (A3.2)

The last term in equation (36), 7V (7C — G), is also ambiguous in sign. Once again a sufficient

condition may be obtained to ensure that 7V (7C — G) is positive by restricting the size of the tariff:

T1E,,T1
I, EpTly D + Epllyy — Qi

0< 7, < (43.3)
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