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1 Introduction

Once upon a time it was the impossible trinity: countries could not have
capital mobility, an independent monetary policy and ..xed exchange rates
all at once.! Now, according to the conventional wisdom that has emerged
after the Mexican, Asian, Russian and Turkish crises, it is the impossible
duo: you cannot enjoy free capital movements and a counter-cyclical mone-
tary policy, regardless of your exchange rate regime. The culprit, allegedly, is
original sin: past misbehavior keeps the country from being able to borrow
in its own currency, causing a pervasive dollarization of liabilities. In that
context, pundits argue, a monetary expansion accompanied by a real depre-
ciation can do more harm than good, causing debt-service costs to shoot
up while bankrupting local banks and ..rms. Sinful nations that sucer an
adverse shock are therefore simply advised to turn the other cheek. Many
have, from Hong-Kong in 1997 to Argentina today, with predictably painful
consequences.

So much religion is allegedly uplifting, but the economics behind the
emerging orthodoxy is not always clear. This paper argues the impossibility
of the duo is much less clear-cut than the post-Asia discussion suggests.
There are indeed situations —particularly if the economy is in the midst of a
speculative attack, caused by a bout of pessimism that could be self-ful...lling—
in which a policy-induced depreciation may turn out to be lethal. But there
are many others —for instance, if the economy suzers an adverse export shock—
when not allowing a depreciation may be just as lethal. An active monetary
policy and a weaker exchange rate may be just what the doctor ordered if
the economy is to avoid a collapse in investment and growth.

I analyze these policy options using an extremely simple model of a small
open economy in which real exchange rates play a central role in the adjust-
ment process, wages and prices are sticky, liabilities are “dollarized,” and lo-
cal capitalists’ international borrowing capacity is limited by their net worth.
Hence all the basic building blocks are there for unexpected real exchange
rate movements to be ..nancially dangerous. The model does yield circum-
stances in which self-ful..lling devaluations and ..nancial crises are possible,
but also yields a potentially constructive role for exchange rate fexibility and
countercyclical monetary policy.

One recurrent theme of the analysis is that a monetary expansion and the

LA recent exposition is in Frankel (2000).



associated real devaluation acect net worth —and hence borrowing capacity,
investment and growth- through varied and possibly ozsetting channels. In
a nutshell, net worth depends negatively on the home output value of debt
repayment, and through that channel an unexpected real devaluation reduces
entrepreneurs’ wealth and creditworthiness. But current net worth also de-
pends on the total current return to capital, which is increasing in current
output. Through that channel a monetary expansion increases net worth
and creditworthiness. Which ezect prevails depends on initial conditions —
for instance, on how large accumulated debt stocks are relative to current
exports.

Another recurrent theme is that the appropriate monetary response may
be quite dicerent in dicerent circumstances, and that money may or may not
be a useful tool depending on the problem it is trying to address. Advocates
of the doctrine of original sin?, | argue below, are right in claiming that
monetary policy —whether contractionary or expansionary- is not too useful
when debt stocks and export levels are such that bad equilibria are possible,
and when the task at hand is preventing investors from panicking and heading
for the exits. But that is not the same thing as arguing that monetary policy
is useless in all circumstances. In fact, precisely the same mechanisms that
render money useless in dealing with runs render it extremely exective in
dealing with some kinds of real adverse shocks, even when debts are in dollars
and ..nancial constraints bind.

The paper is structured as follows. Section 2 lays out an extremely simple
model, and section 3 shows that, depending on initial conditions and expec-
tations, the model can yield a wide variety of equilibria, including ones with
massive depreciations and investment collapses. Section 4 considers the role
of monetary policy in dealing with real shocks, and section 5 asks whether
money can help forestall an incipient run on the currency. A quick review
of the empirical evidence on some of these matters is contained in section 6,
while 7 summarizes and concludes.

2 A minimal model

To take the complications arising from dollar debt seriously, one needs a
model that puts ..nancial interactions at center stage. Dollar debt alone will

2The term was coined by Hausmann and Eichengreen (1999). Calvo (1999), (2000) was
the ..rst to warn about the dangers of dollarization of liabilities.



not cause devaluation to be contractionary. A real devaluation increases the
home output value of foreign debt, and hence reduces the wealth (or net
worth) of home residents. But with perfect capital markets wealth ought
not to matter for creditworthiness: domestic capitalists should be able to
borrow and invest as long as their projects are su¢ciently pro..table to make
repayment possible in the future.

Hence, some kind of imperfection in the capital market is needed for
original sin to matter for investment and growth. Presumably, sovereign
risk and the imperfect enforcements of international debt contracts make it
necessary to collateralize loans. Investors with low current net wealth can
owzer little collateral, and are therefore plausibly excluded from the capital
market. That mechanism is central to the story | examine next.

The model has two periods, current and future;® two goods, foreign and
domestic; and two kinds of people, capitalists and workers. It borrows from
earlier work by Krugman (1999), Aghion et al (2000), Céspedes, Chang and
Velasco (2000), and Velasco (2001).

Output of the home good is

Y = Koo (1)

where the capital stock K is given by history and labor L is supplied by
workers. With this Cobb-Douglas technology, competition and pro..t maxi-
mization by ..rms causes the wage bill to be equal to a ..xed share of nominal
output

WL =(1-a)PY, (2)

where W is the nominal wage and P is the price of domestic output in terms
of the domestic currency, peso for short. Whenever real wages are fexible,
workers supply one unit of labor in equilibrium?*:

L=1 €))

Workers consume domestic and foreign goods, with shares v and 1 — ~
in total consumption. For simplicity, they have no access to borrowing and

3Current-period variables have no time subscripts. Future-period variables have a 1 as
subscript.

4This can be derived from utility maximization by workers if their objective function is
logarithmic in consumption and C.E.S. in labor ecort. See Cespedes, Chang and Velasco
(2000) and Velasco (2001).



lending, and therefore consume the whole wage bill
WL=PpP'S'"7C 4)

where C' is a basket of total consumption and PYS'~" is the price index
corresponding to this basket. Notice that since the law of one price holds
for foreign goods and their foreign currency (or dollar) price is normalized to
one, then S the nominal exchange rate is their peso price. De.ne £ = % as
the relative price of foreign goods, or real exchange rate.

Next introduce money in the simplest possible way, using a cash-in-
advance constraint on consumption

M < PYS*C, ®)

which I will assume binds in what follows.

The action in the model primarily involves the capitalists. They consume
in the second period only, and (in true capitalist style) they consume only
foreign goods. Hence, their objective is to maximize the dollar value of their
net worth at the end of next period. They do this by buying capital today,
which they ..nance resorting to their net worth N and foreign loans F'. The
capitalists’ budget constraint is

I =N+ EF, (6)

where F; denotes the amount borrowed abroad to be repaid next period, and
I investment in real capital. Notice that capital is composed of domestic
goods only.

If no constraints on their ability to borrow are binding, capitalists maxi-
mize their end-of-next period net worth by choosing an amount of investment
such that the return to capital is equal to the expected cost of borrowing:

Lo+ (D) ™

But crucially, capitalists cannot borrow more than a multiple of their net
worth:

EF, < AN, (8)



a condition that may or may not bind in what follows.> Combining this last
equation with the budget constraint 6 we have

I<(1+ANN )

which shows that investment can be no larger than a multiple of net worth.

At the beginning of each period, capitalists collect the income from capital
(equal to aY’) and repay old foreign debt, whose current home output value
is EF. As a consequence, their net worth is

N =aY — (14 p) EF, (10)

where p is the world real interest rate. Note that —holding real income
constant- a real devaluation, de..ned as an increase in E, reduces net worth.
This will be a key aspect in the analysis. If foreign debt were denominated
in terms of home goods, then net worth would be independent of the real
exchange rate. The formulation here is the real-economy counterpart of the
problem of “dollarization” of liabilities stressed by Calvo (1999, 2000) and
others. Because domestic capitalists’ productive assets and liabilities consist
of dimerent goods, changes in relative prices acect their net worth and hence
their creditworthiness.

To complete the speci..cation of the model one must ensure that markets
clear. In the current period that requires

Y =yEYC+ T+ EX (11)

where X is the exogenous dollar value of exports.® Given that the next period
is the terminal one, so that no investment takes place, we have

Vi = vE 0L+ E1 X (12)

This model can be reduced to an extremely simple system of equations
that resembles the classic IS-LM-BP analysis. From market-clearing in the
goods market (expression 11) combined with 2 and 4 we have

SIf net wealth is to be used for collateral to secure repayment in the future, then it
should be expected new wealth in period 1 rather than current net wealth that matters
for borrowing capacity. However, little changes if one adopts that alternative (and more
theoretically satisfying) explanation. That is because if current borrowing is constrained
by expected future net wealth, then current net wealth matters for the level of investment.

6This is similar to Krugman (1999), and can be justi..ed by positing that the foreign
intratemporal elasticity of substitution in consumption is one, but that foreigners’ expen-
diture share on domestic goods is negligible.
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BY =1+ EX (13)

where 5 =1—v(1—«) > 0. Thisis the IS curve.
Carrying out the same substitutions using 12 and 2 and 4 (led one period)
we have
pY1 = E1.X (14)

Combining this last expression with arbitrage equation 7 yields
aEX1=0(1+p)I (15)

which gives the relative price of foreign output today as a function of current
investment. This is analogous to the BP schedule in the IS-LM-BP analysis
of Mundell-Fleming fame, in that if this relationship is satis..ed, the balance
of payments is in equilibrium.

Next, combining 2, 4 and cash-in-advance constraint 5 we get the LM
curve:

% —(l-a)Y (16)
Combining 13 and 16 to eliminate Y one gets
A ) M
— =1+ FX 17
(1 —a) P + 147

which gives the combinations of investment and the real exchange rate for
which both the money and the goods markets are in equilibrium. 1 call this
the HE (Hicksian equilibrium) schedule.

Finally, using 9 and 10, one arrives at

I <(1+M\)[aY — (1+ p) EF] (18)

which is the ..nancial constraint. It shows that investment can be no larger
than (a constant times) the total return to capital net of debt payments.
Again using 16 to eliminate Y one obtains

)M—(l—l—p)EF (19)

I§(1+)\)[< P

| term this the FC schedule.

l—«



3 Equilibria with and without crises

Clearly, HE holds in any equilibrium, joined by either BP or FC. Which
variables are endogenous or exogenous depends on whether wages and prices
are texible. With full nominal texibility, output is exogenous’, and IS and
either BP or FC pin down investment and the real exchange rate regardless
of monetary or exchange rate policy. In that case LM simply residually
determines the quantity of real balances.

If prices and wages are predetermined (at least for the current period,
where all the action is), the exchange rate regime matters.2 Under fexible
exchange rates, real balances 4 are under the control of the policymaker, and
HE and either BP or FC again pin down investment and the real exchange
rate. Four possible equilibrium con..gurations are of interest.®

Figure 1 (a through d) presents the three relevant curves (HE, BC and
FC)in E, I space, drawn to correspond to a particular level of & = (1 — ) Y/,
where Y = K°: for any given expected nominal money stock, under ratio-
nal expectations prices must have been set the previous period so that real
balances equal (1 — «) times the equilibrium (supply-determined) level of
output.t®

Schedule HE slopes down: for a given lewvel of income, increasing invest-
ment requires reducing the domestic value of exports, which in turn calls for
areal appreciation. The FC curve also slopes down, since in a ..nancially con-
strained economy (and for a given level of output), increasing investment also
requires a real appreciation. Finally, BP is upward-sloping because higher in-
vestment today means higher output tomorrow, which according to 14 means
a more depreciated real exchange rate tomorrow. In turn, by arbitrage, this
means a more depreciated real exchange rate (a higher E) today.

"It is given by production function 2, evaluated at the inherited K and L = 1 as
indicated by 3.

8For prices and wages to be ..xed, we need price setting ..rms and workers. This can
be readily motivated as the result of monopolistic competition in the product and labor
markets. See Velasco (2001) for details.

®This is not an exhaustive taxonomy. There is also, for instance, a con..guration in
which the export/debt ratio is so low that the FC is both steeper than the HE and cuts
the vertical axis below the HE. In that case the economy is bankrupt, in that the only
equilibrium is one with zero investment and a very depreciated real exchange rate.

101f the monetary authority surprised agents, on the other hand, delivering a positive
money shock, with predetermined prices and wages output becomes demand-determined,
with the constraint L = 1 no longer binding.



Panel 1a shows the ..nancially unconstrained economy, in which the FC
does not bind for any slope of the BP curve. This requires, as one can readily
verify, that the debt-service/export ratio 11—+X2E be within a certain range.
Notice the FC is fatter than the SD curve!! and, in addition, the FC cuts the
vertical axis above the SD.*? Equilibrium investment and the real exchange
rate are given by the intersection of the HE and BP curves, at point A.

Panel 1b shows the ..nancially vulnerable economy. The FC is now steeper
than the HE curve but it still cuts the vertical axis above the HE.13 Because
BP intersects HE below FC, the ..nancial constraint is still not binding. The
equilibrium is at point A. This requires that the BP schedule be succiently
steep —implying, among other things, that future export prospects X, are
weak, so that a depreciated real exchange rate today does not translate itself
into much higher current investment.

Panel 1c shows the ..nancially constrained economy. The FC is still
steeper than the HE and still cuts the vertical axis above the HE. However,
the BP is now fatter, because either the world real interest rate is lower or
future export prospects are better than in the previous case. Because BP
intersects HE below FC, the ..nancial constraint is binding. Given a rosy
expected X, local capitalists would like to invest more, but they cannot.
This means that investment and the real exchange rate are determined by
the intersection of the HE and FC curves (at point A), and BP is irrelevant.

Panel 1d shows the crisis-prone economy. In this case the ..nancial con-
straint may or may not be binding in equilibrium. Notice the FC is tatter
than the HE curve!, and the HE cuts the vertical axis above the FC.® In
addition, the BP curve cuts the HE below FC, which requires a fairly fat BP.
This requires that the debt-service/export ratio be large, as one would expect
from a vulnerable economy.t® Two equilibria are possible. If the ..nancial

L1This requires L8208 > (1 4 )~
H H 1+p)F Q H : Q

12This requires S—XEL < 5. Overall, then, the requirements for this case are 5 >
Lol o (1407

13 This requires L5825 < & and L5 < (140) 7

L4This requires L5225 > (14 0) 7",

5This requires L2 > vl

L6The overall condition for this case to hold is “2£ > 4 and LolZ o (14 0)7h
Hence, crises can only happen when the export-debt ratio is smaller than both sets of pa-
rameters. Notice that there another possible con..guration in which the FC is steeper and
also cuts the vertical axis below the HE curve. Then there is no equilibrium with positive
investment, because exports are so low relative to debt service that the equilibrium real ex-



constraint is not binding, equilibrium is at point A. If it is, the equilibrium is
at point C. Point B is unstable. This is the constellation that can yield self-
ful..lling collapses. At point A the economy is at an interior equilibrium with
~nancially healthy ..rms, positive net worth and investment, and a strong
currency. But animal spirits can shift the economy to point C, where the
exchange rate has depreciated sharply, ..rms are bankrupt and consequently
investment is zero. The mechanism that takes the economy from the “good”
to the “bad” equilibrium is, as usual, self-ful..lling pessimism. Starting at A,
investors who anticipate a big real devaluation choose not to invest, because
the return on their investment would be worth little in terms of the foreign
goods they need to repay external debt. The fall in investment makes home
goods relatively plentiful, leading to a collapse in their relative price. This
real depreciation closes the circle, destroying net worth, bankrupting local
capitalists and con..rming the fears that prevented investment to begin with.

Which of these cases is likely to obtain in reality? Since the condition
(14 p) F/X > «a/f is necessary for a crisis equilibrium to be possible, I focus
on it. Recall that « is the share of current output that accrues to capitalists,
while 3 is the share of current output that is available for investment and
exports. The larger is «, the higher is capitalists’ net worth, ceteris paribus.
The smaller is 3, the lower is the equilibrium exchange rate £ for every level
of output and investment. Hence, a high ratio o/ makes for a potentially
robust economy. For crises to be possible, the debt-service/export ratio has
to be higher than this proxy of ..nancial robustness.!’

The parameter «, which is capital’s share in production, is likely to be
between 0.25 and 0.35. The parameter ~, which is the share of imports in
consumption, can also be plausibly put between 0.25 and 0.35. Relevant
values for the ratio /3 are given in Table 1. It can oscillate between 0.3 and
0.45 for dizerent values of o and ~, and is increasing in both parameters.

Table 2 shows two measures of the debt-service to exports ratio for se-
lected emerging market countries. One column shows total debt service
(gross) and the next shows interest payments, both as a share of total ex-
ports of goods and services. Included in these ..gures are payments on both
private and public debt, so they do not correspond precisely to the variable

change rates leaves capitalists with non-positive net worth and therefore unable to invest.
The only feasible outcome is one with bankrupt domestic ..rms and zero investment.This
last case requires (1 + \)~" > {28 4.

17Notice also that since 3 =1 — (1 —a), we have a < 3 as long as « is strictly below
one.



(14 p) F/X in the model, which interpreted narrowly involves only service
by capitalists. But it is quite plausible that in practice government debt ser-
vice also enters into the net worth of the local private sector, either because
capitalists are taxed currently to service debt or because they will be taxed
in the future.

If we focus on the column showing total debt service, it turns out that
there are 4 countries where the ratio exceeds 30 percent: Argentina, Bolivia,
Brazil and Peru. In each of them there has recently been talk of a ..nancial
crisis in the last couple of years (in Brazil, of course, a full fedged currency
meltdown did occur). There are also 8 countries —Chile, Ecuador, Hungary,
Indonesia, Korea, Mexico, Pakistan and Thailand- with a ratio above 20
percent.

One could argue that total debt service may overstate the carrying costs
of debt, since in any given year there could be bunched-up or extraordinary
amortizations. If one focuses instead on the column containing interest pay-
ments only (as a share of exports), one again ..nds countries where the ratio
is 20 percent or above: Argentina, Brazil and Peru, with Argentina showing
an extraordinary 30 percent. Little surprise, then, that this last country has
recently ..gured at the top of everyone’s likely-..nancial-collapse list.

4 Stabilization policy

Suppose the economy sucers an adverse shock —to ..x ideas, focus on a tem-
porary fall in exports, so that X drops while X; stays put. What are the
ecects? Could or should the government do anything about it?

Figure 2a shows what happens in the simplest, ..nancially unconstrained
case, starting with an equilibrium at point A. The HE curve shifts up to HE’
as X falls. The new equilibrium is at B, with higher investment and a weaker
exchange rate. The monetary authority need not do anything, since the fall
in export demand is automatically compensated by an increase in investment
demand, so that total demand for local output is constant. But note: the
central banker can keep his arms crossed precisely because the exchange rate
is Toating. Any attempt at defending the parity would prove noxious. To see
that, suppose that the money supply drops so as to keep the nominal and
real exchange rate constant. That would involve shifting the HE curve down
to its original position. Current output and consumption would be lower,
and the country would in addition forgo the opportunity to invest and grow

10



more.

Consider also what would happen if the shock were to future exports,
so that X, dropped while X stayed put. In that case the BP curve would
shift up. If monetary policy did not react, the new equilibrium would involve
lower investment and a depreciated real exchange rate. This would mean a
lower capital stock and lower output the next period. To protect growth, the
central bank can increase the money supply, raising domestic demand and
current output. This causes both the HE and the FC to shift up. By choosing
the appropriate size of the monetary expansion, the central bank can cause
the new equilibrium to be at the same investment level as before the shock.
The “cost” is an even more depreciated exchange rate, but this brings about
no complications. In fact, the increase in current output enlarges current
capital income, relaxing the potential ..nancing constraint even more (this is
what the upward shift in FC shows).

The story is somewhat more complex in the case of the ..nancially vulner-
able economy, depicted in Figure 2b. The fall in current exports, if it is not
too large, moves the HE curve to a position such as HE’. The exchange rate
depreciates and the economy becomes ..nancially constrained, going from
point A to B. But it still pays o= for the central bank to do nothing: invest-
ment and future output are no lower (and could well be higher, depending
on the size of the shock) than before. The fexible exchange rate provides a
valuable cushioning role, even if the ..nancing constraint binds.

If the shock to X is larger, in the absence of a countercyclical monetary
policy the ..nancing constraint causes investment and growth to fall. But
the central banker need not keep his arms crossed. Suppose he increases
money supply, shifting both HE and FC up. Notice that as long as HE’ cuts
the vertical axis below FC, a given expansion in % and in Y will raise FC
more than HE.'® This means that the monetary expansion achieves a double
stroke: it increases output today and relaxes the ..nancial constraint, making
it possible to stabilize output tomorrow. Curves HE” and FC’ depict such a
case, with an equilibrium at point C. Again, countercyclical monetary policy
is useful even under constrained ..nancial conditions. This is because the
associated real depreciation increases debt service costs but it also increases
current capital income, so that entrepreneurial net worth need not fall, and
may even rise.

18This will be the case if the shock to X is not too large. Otherwise, the economy
becomes vulnerable to ..nancial crises. See below for an analysis of that case.
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Notice that an anticipated fall in exports —a lower X; coupled with a con-
stant X— would also call for a countercyclical monetary policy. The fall in X;
would shift the BP curve up, depreciating the real exchange rate and cutting
investment and growth.1® A countercyclical monetary expansion would again
shift HE and FC up, and a su@ciently large increase in money could keep in-
vestment constant. The real exchange rate would depreciate even more, but
this would not bring about ..nancial troubles, since the increase in current
output would hawve also relaxed the limits on ..nancing.

Finally, the case of an outright ..nancially constrained country, depicted in
Figure 2C, is quite similar. A fall in X shifts the HE curve up, causing a real
depreciation and tightening the ..nancial screws on local ..rms. Investment
and growth fall, with the economy going from point A to B. But with an
expansionary monetary policy these undesirable ecects of the shock can be
avoided. An increase in money can place the economy on a point such as
C, with unchanged investment. Yet one more time we have the result that
monetary policy is useful even if liabilities are dollarized and the relevant
..nancing constraint binds.

There are many caweats to this analysis. The most important one has to
do with credibility. Money has real ecects because prices are predetermined
and, crucially, when these prices were set the previous period the monetary
expansion was not anticipated. That is not problematic in the narrow set-
ting of this analysis, because monetary policy is simply responding to an
exogenous shock that is itself unanticipated. But matters would be dicerent
if agents anticipated that the government would systematically try to sur-
prise them by raising the money supply. Then, as we know from the classic
literature on the time inconsistency of monetary policy pioneered by Calvo
(1979), the expansion would have infationary costs and no real ezects.

Calvo and Reinhart (2000b) have recently made the point in a model
related to the one in this paper. They show that a depreciation caused by a
temporary (say, one-period) increase in the money supply, under temporar-
ily sticky prices, will cause a real depreciation and typically be expansionary.
But a nominal depreciation caused by a permanent increase in the money
supply also raises nominal and possibly real interest rates, and can be con-
tractionary. Much hinges, then, on the reputation and past track record of
the central bank engineering the depreciation.

19Note that, because of the relative slopes and intercepts of the HE and FC curves, the
.nancing constraint could never become binding, no matter how much X"’ fell.
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A related point has to do with the prevalence of wage and price indexa-
tion. In the simple example above, both wages and prices stay put for one
period. But, clearly, if either or both were indexed to the nominal exchange
rate, the emects of monetary policy would be very dicerent. This, among
other factors, is a key determinant of the pass-through from exchange rates
to prices. In section 6 below | review some preliminary empirical evidence
on these matters.

For monetary policy to be useful, central banks must be willing to use
it. But sometimes —for fear of the ..nancial consequences or of the perceived
harm to their hard-earned credibility— they are reluctant to do so. This is
the phenomenon that Calvo and Reinhart (2000a) and Hausmann, Panizza
and Stein (2000) term fear of foating. Again, in section 6 | review what the
empiricists have to say on this issue.

The next potential objection has to do with the timing of the dicerent
ecects of devaluation. A skeptic might argue that the impact on the value
of debt service is immediate, while the impact on output and capitalists’
income is gradual at best. In the time the latter two take to pick up, the
devaluation may have well bankrupted ..rms and driven their net worth to
zero. This is surely an important point, but a literal reading of the model
may owverstate the weight of this objection. In reality ..rms do not amortize all
of their debt (and pay interest in addition) every quarter or semester. Unless
debt maturity has previously contracted a great deal, the average ..rm just
pays interest and amortizes a small share of its total obligations in the time
(arguably less than a year) that it plausibly takes for a devaluation to have
the standard positive ecect on demand for home goods and the gross income
of capitalists. During that period net worth would sucer an adverse ecect
from depreciation, but later the bene...cial eaects highlighted above would set
in.

A ..nal cawveat is more technical in nature. For prices and wages to be
predetermined we need price and wage setters, which in turn means assuming
imperfect competition in the goods and labor market. | have swept this
issue under the rug here, but more careful modeling of the microfoundations
of these markets can be found in Céspedes, Chang and Velasco (2000) and
Velasco (2001). With predetermined nominal variables and monopoly power,
workers and ..rms will respond to an increase in aggregate demand by eating
into their respective markups and supplying more labor and goods. But
there is a clear limit to this: once the markup has disappeared, rationing
sets in. This means that the analysis above only holds for adverse shocks

13



and owrsetting monetary expansions that are not “too large.” In reality, this
last caveat may be relatively unimportant. That is because very large shocks
can cause ..nancial crises and call for drastically dicerent medicine. To that
case | now turn.

5 Responding to ..nancial crises

We have seen that monetary policy under texible exchange rates can be quite
exective when dealing with real shocks. There are other times, however, when
it can Fop or become outright counterproductive: that will likely be the case
when the shocks are to expectations, in the context of a possible multiplicity
of equilibrium.

The key question is: when facing an incipient attack on its currency,
should a central bank reply with a tightening or loosening of money? Con-
ventional wisdom would call for a tightening. After all, higher domestic
interest rates should make it costlier to speculate, presumably propping up
the local currency. But those high rates can also do damage. Directly, by
pushing weaker domestic banks and companies into bankruptcy. Indirectly,
by cutting investment demand and making home goods relatively abundant,
pushing down their price in order to clear the market. If this second ecect
is su€ciently strong, tight money may cause a real depreciation instead of a
real appreciation.

The controversy over the issue heated up after the Asian blowup, with
the IMF calling for tight money and critics —led by Joe Stiglitz, then with the
Fund’s sister institution— charging such a policy was counterproductive. The
Global Economic Prospects, published by the World Bank (1998), worried
that high interest rates had little success in reducing pressure on currencies or
stabilizing investor con..dence, while at the same time imposing large output
costs. Stiglitz and followers have repeated the point many times since.?°

What does our very simple model have to say about this debate? Panel
2d again shows the crisis-prone economy, with initial potential equilibria at
points A and C. Suppose that animal spirits cause an incipient run that could
take the economy to the bad outcome at C. The government can try sweet
talk, attempting to reign in investor’s pessimism. Or it can put its money
where its mouth is, using monetary policy to contain the panic.

20gge, for instance, Stiglitz and Furman (1998).
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Consider monetary tightening ..rst. To make a self-ful..lling attack im-
possible, the central bank would have to move the HE curve so that it lies
entirely below the FC schedule. Lower nominal money shifts both the HE
and the FC curve down, to HE’ and FC’; and given the initial positions (the
HE cuts the vertical axis above the FC because /X > a/(1+p) F), it
shifts the HE further, so that both schedules get closer as monetary policy
becomes tighter. That is the good news. The bad news is that the HE will
catch up with the FC, in the sense of cutting the vertical axis at the same
point, only when & = (1 —a)Y = 0! That is, the central bank can indeed
make a run impossible, but only by wrecking the domestic economy!

What is going on here? Monetary tightening cuts home output, mak-
ing home goods relatively scarcer and helping push up their relative price.
This is retected by the downward shift in the HE curve. The incipient real
appreciation, ceteris paribus, should help ..rms’ net worth, helping prop up
investment and aggregate demand by making the ..nancing constraint less
tight. But remowve the ceteris paribus assumption and you notice that the
cut in output also reduces ..rm capital income, helping tighten the constraint.
For this parameter con..guration (which is the one that makes self-ful..lling
runs possible) the ..rst emect dominates the second —so that the FC also shifts
down- but not strongly enough. A run becomes impossible only when there
is nothing left against which to run.

So the critics of the IMF may hawve been right in one sense. Were they also
right in calling for looser money in response to the incipient crisis? Let us see
what the model has to say on this point. Higher nominal money shifts both
the HE and the FC curve up, to HE” and FC”’; and again because of the initial
positions (so that 3/X > «a/ (1 + p) F), itshifts the HE further so that both
schedules grow further apart as the monetary stance becomes more relaxed.
Hence, the policy is completely counterproductive: loose money depreciates
the real exchange rate and this tightens ..rms’ ..nancing constraint, making
the bad equilibrium with zero investment all the more possible.

Loose money poses an additional danger. By shifting the HE curve up
very far, the intersection of the HE and the BP may come to lie above the
FC. That is, the good interior equilibrium could disappear. That is exactly
what we see in panel 2d, given the position of schedules HE” and FC”, which
cross at point D. To make matter worse, it is plausible to argue that the
candidate equilibrium at point D is unstable, which leaves the undesirable
point G as the only possible stable outcome.

And that is not the end of the bad news. Monetary policy is inecective
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at managing self-ful..lling ..nancial crises, and is just as useless in preventing
them. The discussion in this section began with a set of initial conditions —in
particular, an exports-to-debt ratio- such that two equilibria were possible.
But what if the economy started out with high exports, and suddenly an
adverse export shock made it vulnerable? Given the earlier results on the
usefulness of money as a countercyclical device, can’t a well-timed monetary
injection work wonders here as well? In this model, the answer is no.

Go back to panel la, which depicted a ..nancially robust economy. It
turns out that the economy in question is resilient as long as exports are
su€ciently high. Let X fall by a large enough margin and you have the
situation in panel 1d —the crisis-prone economy. | hawe just argued that,
once you ..nd yourself in that situation, there is nothing that money can do
to stop an incipient run. It follows that if the situation of vulnerability is
caused by a massive real shock, money stops being a useful countercyclical
tool.?

But notice, on a more positive note, that it is precisely the complement
of those conditions that make monetary policy inecective here that makes
money useful in cushioning real shocks. Take, for concreteness, the case
in which the FC is fatter than the HE schedule. If exports and inherited
debt stocks are such that the HE cuts the vertical axis below the FC (the
condition is /X < a/(1+ p) F’), expansionary monetary policy moves the
FC up farther than the HE, so that positive money shock does not run the
risk of causing the ..nancing constraint to bind. Conversely, if the condition is
reversed, as we saw, expansionary policy exacerbates ..nancial problems. In
short: concluding there are conditions in which money is useless implies also
concluding there are alternative conditions under which money and fexible
exchange rates are useful indeed.

Would ..xed rates do any better in getting you out of trouble once you
are crisis-prone? Again, the answer is no.?? Under full and credible ..xing,
with predetermined prices the real exchange rate £/ becomes exogenous, but
(with predetermined wages as well), the level of current output becomes
endogenous. It is easy to check that in that case the HE, FC and BP curves

2lwhat’s the dizerence between this story and that depicted in panel 2a, where the
Texible exchange rate coupled with the right monetary policy did perform a countercyclical
role? The key is that in 2a the shock shifts HE up, but not so far that it cuts the vertical
axis above the FC curve.

22Krugman (1999) makes this point in a closely related model. By contrast, Jeanne and
Wyplosz (2001) build a model in which a credible enough peg rules out bad equilibria.
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can be drawn in Y, space, and the analysis goes forward from there in
analogous fashion. Most worrisome for our purposes is the fact that the
same conditions that yield multiple equilibria with fexible rates also yield
multiple equilibria with ..xed rates. The only dicerence is the mechanism:
a sudden bout of pessimism cuts investment and aggregate demand, which
in turn reduces output and the total income accruing to capitalists, leading
to bankruptcies (situations of negative net worth) that con..rm the initial
negative animal spirits.

6 The empirical scorecard

We saw above that the predictions of the all-too-simple model hinge on some
key assumptions: pass-through must be limited and central banks must be
willing and able to use counter-cyclical policy. If those hold, then a monetary
expansion coupled to a depreciation can be expansionary, not contractionary,
even in a dollarized economy. Let us see now what the empirical record says
in that regard.?

6.1 Infationary pass-through

Start with the issue of wage-price indexation and pass-through. Indexation
is almost never perfect, or instantaneous, or formal. With partial or lagged
nominal adjustments, devaluation can have ecects, albeit temporary. Infor-
mal indexation can be abandoned if circumstances change, and even formal
contracts can be abrogated or altered. Much depends, of course, on the state
of aggregate demand and the tightness of labor markets. If devaluation is
adopted in a recessionary environment, or if ..scal and monetary contraction
is undertaken alongside the end of the peg, real ecects are likely.

Initial conditions also ought to matter. The classic case for fexibility
(along the lines, say, of Friedman’s 1957 celebrated article) certainly does
not advocate attempting to use the nominal exchange rate to keep real ac-
tivity away from its natural equilibrium level. On the contrary, it advocates
letting the nominal exchange rate move to adjust relative prices to the new
equilibrium level, after a shock has rendered the old constellation of relative
prices obsolete. It follows that a nominal depreciation that takes place in
a situation of initial overvaluation (however de..ned) will have dicerent real

23This section draws on Larrain and Velasco (2001).
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consequences than if it happens starting from an equilibrium constellation of
relative prices.

Initial conditions also ought to matter. The Friedman case for fexibility
certainly does not advocate attempting to use the nominal exchange rate to
keep real activity away from its natural equilibrium level. On the contrary,
it advocates letting the nominal exchange rate move to adjust relative prices
to the new equilibrium level, after a shock has rendered the old constella-
tion of relative prices obsolete. It follows that a nominal depreciation that
takes place in a situation of initial overvaluation (however de..ned) will have
dicerent real consequences than if it happens starting from an equilibrium
constellation of relative prices.

The empirical evidence for developing countries is far from suggesting that
most depreciations are purely infationary, with negligible real ecects. Kiguel
and Guei (1993) study a large sample of devaluations in economies with
reasonably low intation, and show that if supported by adequate demand
policies, a 50 percent devaluation typically depreciates the real exchange
rate by 30 percent, without leading to a permanent increase in infation.

A related way of approaching the same issue is to focus on the degree of
pass through from exchange rates to prices. If every movement in the nominal
exchange rate is soon retected in an upward adjustment in domestic prices,
then the insulation provided by fexible exchange rates is nil, or close to
nil. Both theory and evidence suggest that market structure, the degree of
competition in goods markets, and the size and openness of the economy
matter crucially for the degree of pass-through. But just as important is
whether exchange rate changes are perceived as permanent or transitory
and this, in turn, depends crucially on the average performance of infation
and monetary policy. Leiderman and Bufman (1996) investigated the issue
empirically for a number of countries (both developed and deweloping), and
concluded: “A dizcerent pattern arises in the Latin American countries and
Israel, where there is a much weaker link between nominal and real exchange
rates, thus indicating a stronger pass through than in the foregoing countries.
These facts seem to be consistent with the notion that, other things being
equal, the degree of pass-through is likely to be stronger in a high-infation
environment.”

More recently, Goldfajn and Werlang (2000) have investigated the deter-
minants of pass-through in a panel of 71 countries in the period 1980-1998.
The main determinants of the extent of infationary pass-through of the de-
preciations (appreciations) are the cyclical component of output, the extent
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of initial overvaluation of the real exchange rate (RER), the initial rate of
infation, and the degree of openness of the economy -all of which con..rms
the conjectures woiced above. The paper also ..nds that RER misalignment
is the most important determinant of infation for emerging markets while
the initial intation is the most important variable for developed countries. In
short: a depreciation that occurs in a situation of overvaluation and average
low intation (and hence high central bank credibility) is likely to show little
pass-through, and hence will probably have the desired real exects.

Recent experience also suggests that infationary pass-through can vary
widely across economies. The Mexican devaluation of 1994 led to an inta-
tionary outburst, which was gradually reversed through tight money policies.
But intation did not take o= in the case of a number of the recent emerg-
ing markets that devalued in crisis conditions: Korea and Brazil are key
examples.

When Brazil ..nally toated the real in January 1999, infationary predic-
tions were dire. The depreciation was large: the exchange rate started the
year quoted at 1.20 reais per dollar, averaged 1.52 reais per dollar in January
and 1.91 reais per dollar in February, with a peak at 2.25 reais per dollar in
this latter month. From the start of the year to the peak, an 87.5 percent
devaluation. That, plus the country’s long and distinguished intationary
history, gave ground for extreme pessimism, as Goldfajn and Olivares (2000)
discuss in some detail. According to Fraga (1999), intation expectations
ranged from 30 percent to 80 percent for 1999 as a whole.

But the predicted intation never materialized. The CPI rose by only 9
percent, and the commonly expected ..gure for 2000 is 6 percent. Why was
the infationary pass-through so low in Brazil? A number of the factors iden-
ti..ed by Goldfajn and Werlang (2000) would seem to have mattered: Brazil
is large and not very open, the exchange rate was initially quite overvalued,
and output growth initially was low. Perhaps most importantly, Brazilian
authorities seem to have managed to convince markets that this time they
were serious about intation. As Fraga (1999) and Goldfajn and Olivares
(2000) argue, the adoption of an infation target regime —albeit after a cou-
ple of months of dithering— arguably deserves much of the credit, as does the
partial consolidation of Brazil’s endemically weak public ..nances.
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6.2 Interest rate volatility and monetary independence

One implication of the fear of foating hypothesis is that countries that toat
are all too prone to intervene and to move local interest rates to prevent the
exchange rate from moving sharply in response to shocks. They therefore do
not enjoy the monetary independence they are supposed to have. Calvo and
Reinhart (2000a), analyze the behavior of exchange rates, reserves, monetary
aggregates, interest rates, and commodity prices across 154 exchange rate
arrangements, and ..nd that nominal exchange rate volatility is lower and
nominal interest rate volatility is higher in countries with foating regimes.

The matter has been examined further by Frankel, Schmukler, and Servén
(2000), who use a panel data set including both industrial and developing
countries from 1970 to late 1990. The paper contains estimates of a simple
reduced-form speci..cation having the domestic interest rate as the dependent
variable and the following list of explanatory variables: the international in-
terest rate (the US interest rate), a set of dummies (controlling for crisis pe-
riods, transition times, and hyperintation periods), the dicerential between
domestic and foreign infation rates, and a country-speci..c factor. The au-
thors estimate this equation separately for each one of the three currency
regimes considered (..xed, intermediate, and fexible, according to the IMF
classi..cation), with an eye to the coe€cient of the foreign interest rate (the
measure of sensitivity) and the average of the country-speci..c factors (the
average level of the local interest rate after controlling for the other factors).
The result contradicts Calvo and Reinhart (2000a): domestic interest rates
are more sensitive to international rates under ..xed regimes than under tex-
ible ones. However, in an additional result very much in the spirit of Calvo
and Reinhart (2000a) and Hausmann, Panizza and Stein (2000), they ..nd
that nominal rates are lower on average in pegged countries. These ..ndings
turn up after controlling for the exects of other factors.

If one divides the sample across income groups (developing and indus-
trialized countries), the sensitivity of domestic interest rates to foreign rates
seems to be higher in industrial than in developing countries, which may be
an indication that developing countries are less ..nancially integrated to world
markets. Building on that intuition, Goldfajn and Olivares (2000) extend the
work by Frankel, Schmukler, and Servén (2000) by explicitly adding a capi-
tal control dummy to the regressions, and ..nd that such controls reduce the
sensitivity of domestic interest rates to world rates.

Borensztein and Zettelmeyer (2000) also study the degree of monetary
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independence under dicerent exchange rate regimes. Their paper uses VAR
models to study the ecect on domestic interest rates of changes in US mon-
etary policy (changes in the US 3-month T-bill rate and constructed US
monetary shocks). In those estimations, domestic interest rates are less sen-
sitive to US interest rates shocks in countries under foating regimes than in
countries under ..xed regimes.

In short: the empirical evidence is mixed, but it does not suggest that
toating provides no monetary independence: a number of estimations show
that foating can reduce the need to adjust domestic rates in response to
shocks from abroad, even if it is at the cost of raising average local interest
rates.

6.3 Is devaluation contractionary?

The advocates of the doctrine of original sin have given new life to an old
argument: under certain circumstances, devaluations can be contractionary
in developing (today, emerging) countries. That view has distinguished theo-
retical ancestors, including at the very least Diaz-Alejandro (1963) and Krug-
man and Taylor (1978). And a casual look at recent crises does suggest that
sudden devaluation can be contractionary. Countries like Indonesia that let
their exchange rates go early on endured substantial real depreciations. They
seemed, at least at ..rst, more troubled than those countries that held on.
An overshooting exchange rate was blamed for debt-service diC¢culties, bank
and corporate bankruptcies and falling output.

Calvo and Reinhart (2000b) attempt to con..rm this informal evidence.
They analyze the exect of devaluations during currency crises in both emerg-
ing and deweloped countries. They show that in the short run the evidence
for expansionary ewects is weak even in developed economies, and that the
cut in growth is larger in developing countries.

Focusing on crisis episodes is useful, but there are limits on how much
it can reveal about the more general properties of foating exchange rates.
Many things tend to go wrong during crises, including some (like pessimistic
expectations) that may be hard to control for. That output losses follow
currency crises is not that surprising, regardless of the exchange rate regime.
And suddenly letting the exchange rate go after a period of ..xing -during
which the government vowed it would never devalue, and as a result gullible
local ..rms took on lots of dollar debt-is likely to have very dicerent conse-
guences than a depreciation that is a well understood feature of a foating
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regime.

A recent paper by Broda (2000) ozers a set of results very dicerent from
those of Calvo and Reinhart (2000b). Using a post-Bretton Woods sample
(1973-1996) of 74 developing countries, he tries to assess whether the busi-
ness cycle response of real output, real exchange rates and infation to terms
of trade shocks dizer systematically across exchange rate regimes. He ..nds
that growth responses and the time path of the real exchange rate are sig-
ni..cantly dicerent across regimes. Fixed regimes have large and signi..cant
losses in terms of growth after a negative terms of trade change, and their real
exchange rate only begins to depreciate after two years. Flexible regimes, on
the other hand, are associated with small growth losses and immediate large
real depreciations. Broda’s results seem to con..rm the conventional wisdom
that fexible exchange rate regimes are able to “buwmer” real shocks better
than ..xed regimes. They also suggest that there is no “fear of foating” in
response to terms of trade changes.

The post-crisis experience of several emerging countries does not suggest
that foating may necessarily be costly from a growth point of view. Turn
to Table 3, and notice that G1 (hard peg) economies have experienced sharp
recessions, whereas G3 economies have sucered a mild deceleration of their
annual growth rates (Mexico) or milder recessions (Chile). This is also the
case of Australia and, to a lesser extent, of New Zealand, which sucered a
mild downturn in 1998. The contrast is starker if we control for terms of
trade changes. Chile was the hardest hit economy of the seven on this front,
with a collapse of almost 14% in its terms of trade in 1998, followed at a
distance by Argentina, Mexico, Australia and New Zealand. Interestingly,
terms of trade actually improved for Hong-Kong in 1997 and again in 1998,
thereby placing more of the blame for this country’s sharp 1998 recession on
the adjustment mechanism of its currency board.

A comparison of Hong Kong and Singapore is particularly interesting,
since these economies are extremely similar in location, size, income per-
capita and structure. One of their main dicerences, however, is that Hong
Kong has a currency board while Singapore has a fexible exchange rate
scheme. Table 3 shows that Singapore, which let its currency depreciate
in soon after the start of the Asian crisis in 1997, performed much better.
While Hong Kong’s GDP collapsed by over 5% in 1998, Singapore managed
modest growth on that year and sharply recovered in 1999 and thereafter.
Hong-Kong's recovery eventually came (and it was strong) but only in 2000.

Finally, Brazil again provides an interesting counter-example. Even though
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the transition to foating was carried out in the midst of a crisis, output con-
sequences were minimal. The bulk of the recession took place before the
devaluation, as the consequence of the high interest rates used to defend
the peg. Shortly after foating, Brazil resumed moderate growth. During
the last quarter of 1999 and 2000 the economy grew at 4 percent annual
rates. Goldfajn and Olivares (2000) conclude: “the experiences of Mexico
and Brazil seem not to support the evidence that the ecect of devaluation is
contractionary, and least in the medium and long run.”

7 Concluding thoughts

One is loath to ozer policy advice on the basis of an extremely simple model.
But after all, that is what we economists do for a living. The theory in this
paper suggests that fexible exchange rates and counter-cyclical monetary
policy do have a role to play, even in economies with dollar liabilities and
external ..nancing constraints.

Some stringent requirements must be satis..ed for that policy to work in
the way it is supposed to. In particular, central banks must be credible:
agents must view a transitory nominal and real devaluation as just that, and
not as the start of an intationary deluge. Once upon a time, that would
have seemed like an impossible prerequisite, especially in Latin America.
But the increasing prevalence of independent central banks, bent on infa-
tion targeting, gives ground for hope. We saw abowe that pass-through is
not necessarily large, even in an economy with as checkered an intationary
history as Brazil’s.

Central banks must also be willing to use their newly acquired credibility,
setting aside fears of foating. Some, like Chile’s, are doing so: in response to
the recent US slowdown and the troubles in Argentina, it thrice cut interest
rates and allowed the peso to depreciate sharply. Others, like Mexico’s, still
seem reluctant.

A troubling implication of the analysis is that monetary policy works
well in some circumstances, and not at all in others. How to tell them apart?
Take the case of a country that is hit by an adverse external shock and at
the same time suzers an incipient run against its currency. Is the latter a
consequence of the former or simply a case of bad animal spirits? Should
the central bank tighten, loosen, or just call in the IMF ? There are no easy
answers.
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Initial conditions provide some clues. Self-ful..lling attacks do not happen
to saints and sinners alike. A nation with a limited dollar debt stock and
a strong export potential may well be able to work its way out of trouble
through monetary expansion. Conversely, what makes Argentina’s situation
so vulnerable today is precisely that neither of these conditions is satis...ed.

Once a country has entered purgatory and self-ful..lling attacks become
feasible, ..xed rates, however hard the ..x may be, are no good either. The
attempt to defend the currency may simply cause a meltdown of investment
and output, causing corporate bankruptcies and a debt crisis all the same.
That is yet another reason to cry for today’s Argentina.
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