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Abstract

In  this  study,  we  will  compare  dollarisation,  currency  boards  and  ex -
change- rate  flexibility from various  points  of view.  They  include  the  possibility
of  stabilising  the  dynamics  of  the  external  debt,  in dollars  or in national cur-
rency;  the  possibility  of  using  fiscal  policy  freely;  the  cost  of  disinflation;
weathering  various  shocks  —  e.g.  on  dollar interest rates  and  devaluation  of
trade  competitors.  We  draw the  conclusion,  inter alia, that  one  should  reject
the idea of a currency  board as  soon  as  it is not totally credible.

JEL classification:  F31, F33, F34.

Introducion

The recent trend is to suggest to emerging countries that they

should  adopt  extreme  exchange-rate  regimes,  the  so-called

"corner  solutions"  (cf.  Frankel  [1999]):  absolute  fixity,  as  with  a

currency board, or pure flexibility, to the expense of intermediate

systems such as controlled  flexible exchange rates  or  fixed ex-

change rates with realignments.

Actually, the number of countries with an intermediate system

has dwindled sharply (Fischer-Sahay [2000]), perhaps because of

the pressures exerted by the IMF and the US Treasury (Williamson

[2000]). Fischer [2001] softens the argument: quite a large number

of exchange rate systems are possible, with the exception of "soft"

pegs that are unsustainable. The only solution to save soft pegs

would be to introduce capital controls, but such a move would ex-
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clude the countries that made this choice from the global capital

market (Edwards [1999], Mussa et al [2000], Fischer [1998]).

Meanwhile, changing over to pure flexibility suffers from draw-

backs:  excessive  exchange-rate  fluctuations  (Calvo-Reinhart

[2000]), problems met in terms of stabilising prices and a change

in the value in the national currency of debts denominated in for-

eign  currencies  (Aghion-Bacchetta-Banerjee  [2000],  Chang-

Velasco [1999], Burnside-Eichenbaum-Rebelo [2001]).

However, pure fixity also has drawbacks. Many studies (Alesina-

Barro [2000] and Bayoumi-Eichgreen [1998], for example) suggest

that fixity wipes out the economy’s capacity to absorb shocks with

flexible exchange rates, and this point had already been made by

Mundell [1961].

Moreover, fixity or dollarisation prevent the central bank from

implementing a policy of  lender of  last  resort  in  the event  of  a

banking crisis, since the monetary base cannot be increased (Calo-

miris-Powell  [2000], Ghosh-Gulde,  Wolf  [2000]).  The risk of  this

situation is therefore financial instability; the advantage lies in the

disappearance of the moral hazard linked to the anticipation of the

move by the lender of last resort.

The recent case of Argentina confirms that a risk premium can be

added to interest rates. Such a premium is not a currency risk premi-

um but a default risk premium due to the deterioration in the eco-

nomic  situation  (Atkeson-Rios  Rull [1995],  Calvo-Mendoza  [1996],

Eichengreen-Fishlow  [1996],  Cespedes-Chang-Velasso  [2000]).  We

can see also that despite the currency board, a currency risk premium

can subsist, i.e. the currency board may not be completely credible.

Such a point leads some authors to suggest dollarisation as a way to

reduce interest rates, since currency risk premia vanish if there is dol-

larisation (Aizenman-Hausman [2000], Mendoza [2000], Calvo-Men-

doza [2000] and Calvo-Reinhart [2001]). This argument overlooks the

fact, however, that in several cases — such as in Argentina today — as

debt is primarily denominated in foreign currencies and not in nation-
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al currency, the premiums that are added to interest rates cannot be

exchange-rate premiums, but only default risk premia (Artus [2001]

and Sims [2001]).  If  this  is  the case,  restrictive  domestic  policies,

budgetary policies notably, which are often recommended to these

countries to reduce their public-sector borrowing requirements, are

highly counter-productive since they lead to a further worsening in

the economic situation and increase default risk among borrowers.

Furthermore, empirical studies (Edwards [2001]) show that ef-

fectively dollarised countries, if they have less inflation than others,

have enjoyed less growth — and this can increase default risk —

and as many shocks affecting their current-account balance.

The purpose of this article is to compare three exchange-rate

regimes:  dollarisation,  currency  board  and  pure  flexibility.  The

above discussion leads us to analyse the case where fiscal policy

can be freely chosen, and the case where it is constrained, or be-

comes constrained because it has been used to an excessive ex-

tent; and also to draw a distinction between the case of debt in na-

tional currency and that of debt in foreign currencies.

The criteria to draw upon to make a choice between the three

exchange-rate regimes that we will use are as follows:

• possibility that the dynamics of the external debt may be stable,

i.e. that the external debt should not grow (or decrease) steadily

after a shock;

• possibility to react to an inflationary shock, i.e. to ensure its im-

pact on domestic inflation vanishes; the literature (Calvo-Vegh

[1999],  Calvo-Reinhart-Vegh  [1995],  Fischer  [1986],  Montiel-

Ostry  [1991],  Dornbusch-Goldfajn-Valdes  [1995],  Easterly

[1996], Fischer-Sahay-Vegh [1996], Rebelo-Vegh [1995],  Vegh

[1992],  Obstfeld-Rogoff  [1995]  and  Sachs-Tornell-Velasco

[1995]) suggests that basing disinflation on exchange rate fix-

ity, i.e. on a real appreciation after the initial shock, without an

adjustment  in  monetary  policy,  or  with major  nominal  inertia

(Calvo-Vegh [1994]) leads to a balance of payments crisis after
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a first period of an economics upturn due to the decline in in-

terest rates with exchange-rate fixity.  We will see that effect-

ively an inflationary shock leads to a divergence in the debt, but,

normally, if there is dollarisation, a sharp increase in the debt

does not entail consequences, given the lack of currency risk.

Dollarisation is sometimes seen only as the way for the coun-

try’s central bank to import the credibility of the United States

free of charge and free itself from local inflationary institutions,

and, consequently, reduce the inflationary bias (Cooper-Kempf

[2001] for example). This argument (already used in the case of

the euro zone) is less decisive in our opinion than the imple-

mentation of nominal pegging;

• capacity to absorb shocks (Schmitt-Grohe,  Uribe [2001]  study

the capacity of dollarised economies to respond to asymmetrical

shocks); we will study two types of shock, which have played an

important role in economic trends in emerging countries: a rise

in the dollar interest rate; a depreciation against the dollar in

currencies of rival countries or trading partners — e.g. the case

of Brazil in 1999 relative to Argentina.

Obviously,  we  cannot  cover  the  entire  debate  about  dollarisation  that
includes  the  loss  of seigniorage  (Schmitt-Grohe,  Uribe  [1999]), the  capa-
city  of  playing  the  role  of  lender  of  last  resort  (Caprio-Dooley-Leipziger-
Walsh  [1996] and  Calvo  [2001]), the  reduction  in credit  rationing,  which
can  stem  from  the  fact  that,  if the  collateral backing  of the  credit is spe -
cified in terms  of traded  goods  and  consists  in non-traded  goods,  the  risk
of a devaluation is also a risk of loss  of value  in the  collateral (Calvo-Men -
doza  [2000] and Mendoza  [2001]).

1. The model

1.1. The real economy

Demand for goods (equal  to output in the short run)  ty  de-

creases with the real interest rate on the domestic debt, calculated

with expected inflation,  and grows with the public  sector  deficit

and with competitiveness:
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)()()()1( 10 tttttt
a
ttt pfepegry −−+−++Π−−= γγβα

y stands for output,  r the country’s nominal interest rate,  aΠ  ex-

pected inflation, g the public sector deficit,  p the logarithm of the

price level.

We draw a distinction between:

• net exports to the dollar zone: )(0 tt pe −γ ; te  is the logarithm of

the  country’s  exchange  rate  against  the  dollar  (a  rise  in  te

means a depreciation in the country’s currency);

• the country’s net exports outside the dollar zone: )(1 ttt pfe −−γ ,

tf  is the logarithm of the exchange rate of countries outside

the dollar zone against the dollar,  fe−  that of the country’s

exchange rate considered in relation to these countries outside

the dollar zone.

The supply of goods z  is simply supposed exogenous. Inflation

tΠ  depends on the excess demand for goods:

)()2( 1 zypp tttt −=−=Π + θ

Expected inflation a
tΠ  is inert relative to actual inflation:
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If 0)1(' >ϕ  (which means that expected inflation is not too inert,

ϕ  quite small;  that  the  effect of  competitiveness  on demand is

quite strong,  10 γγ +  quite significant), without ambiguity the sys-

tem (3) (4) is stable.

The inertia of inflation expectations (the fact that 0>ϕ ) reduces

the reaction by inflation to anti-inflationary policies. Demand for

goods grows with expected inflation  aΠ  therefore actual inflation

grows with expected inflation. An inflationary past (high  aΠ ) in-

creases therefore current inflation especially as inflation expecta-

tions are inert.

1.2. Balance  of payments

We denote d  the country’s external debt, supposed here to be

denominated in the country’s currency (1). Demand for debt among

investors in the rest of the world (dollar zone) is written:

[ ])*()(*)()6( 2110 ttttt yyDeeDrrDd −−−−−= +

td  stands for the date outside period t , *r  the dollar interest rate;

tt ee −+1  the (perfectly anticipated) depreciation in the country’s ex-

change rate against the dollar; )( 11 tt eeD −+  therefore represents the

premium that is added to the interest rate because of risk of a de-

preciation in the currency (exchange-rate premium).  tyy −*  rep-

resents the shortfall in output ty  in relation to normal production

or full employment *y . )*(2 tyyD −  stands therefore for the default

risk premium of borrowers because of the weakness of real activity

(default premium).

1 ) We will analyse below the case of external debt denominated in foreign

currencies.
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The supply of debt comes from:

)()()7( 101 ttttttttt pfepedrdd −−−−−=−+ εε

The external debt grows with the interest payments on the debt

and decreases with net exports, to the dollar zone and other coun-

tries.

(6) and (7) suppose implicitly that the interest rate on the ex-

ternal debt increases:

• with the risk of a depreciation in the country’s currency; this ap-

plies to the share of the debt that is in national currency. If the

country has the greater part of its debt in dollars, 1D  is small;

• with the default risk, for the debt denominated in dollars as well

as the debt in national currency.

1.3. The three  exchange- rate regimes

(a) dollarisation

When there is dollarisation, the exchange rate against the dollar

remains fixed )( eet = ; there is no longer the risk of a depreciation

in the country’s currency )0( 1 =−+ tt ee . There is perfect mobility of

capital between the country and the rest of the world (dollar zone)

since the country belongs to the dollar zone; however, the default

risk of borrowers can still lead to the appearance of premiums that

are added to the interest rate. We therefore have (since  +∞=0D

and 01 =−+ tt ee ):

)*(*)8( 2 tt yyDrr −+=

The level of external debt is indifferent since the country be-

longs to the dollar zone: there is no currency risk.

Obviously a default  risk subsists,  but it  is of a very different

nature from currency risk: the first is microeconomic (it depends

on each borrower),  the second macroeconomic; we suppose that

the lenders control default risk better (they analyse the situation of

borrowers) than currency risk (which depends on economic policy
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decisions). We suppose therefore that, if there is no currency risk

(in the case of dollarisation), capital is very mobile, and default risk

simply adds a premium to the interest rate. If default risk reduces

the mobility of capital, a term linked to the level of the debt is ad-

ded to (8), and dollarisation is virtually no longer different from the

currency board.

(b) currency board

With a currency board, the exchange rate remains fixed against

the dollar )( eet = , but there can be a problem of credibility in the

currency  board  that  lets  an  anticipation  of  depreciation  subsist

)( 1 Aee tt =−+ ; the more credible the currency board is, the smaller

A  is. The possible persistence of a currency risk implies that de-

mand for external debt is not perfectly elastic to the interest rate.

The currency board is usually  presented as an exchange-rate

regime where the central bank fixes the interest rate in order to

stabilise the official reserves. In fact, this simply means that the in-

terest rate is at a level such as enough foreign capital as needed to

finance the possible external deficit flows into the country. There-

fore (6)  is verified ((6)  means that the interest  rate is  such that

there  is  equilibrium  in  the  market  of  external  debt  without  a

change  in  official  reserves).  We  therefore  have  with  a  currency

board:
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0D  is all the higher as the credibility of the currency board is high,

therefore international capital mobility is strong. A wholly credible

currency board ),0( 0 +∞== DA  is similar to dollarisation.
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(c) Flexible exchange rates

With flexible  exchange rates,  the exchange rate  balances  the

market of external debt. Interest rates can be set freely. We there-

fore have:
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If the currency risk is high,  0D  is small, therefore the level of

external debt influences the equilibrium of the debt market signi-

ficantly.

1.4. Shocks,  targets  and instruments

The emerging countries we have in mind are hit by the following

shocks:

• changes in the US interest rate *r  ;

• changes in parities of countries with which they trade outside

the dollar zone (changes in tf ) ;

• an inflationary past that implies high inherited inflation expect-

ations )( 1
a
t−Π .

The instruments  of economic policy are:

• the public sector deficit tg ;

• exclusively in flexible exchange rates, the interest rate tr .

The targets of economic policy are:

• price stability )0( =Π t  ;

• full employment *)( yyt = .

We represent the above by the loss function:

22 )*()11( ttt yyEL −+Π=

where E is the relative weight of the full employment target.
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2. Dollarisation

The model that describes trends in the economy in this case is

as follows:
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Let us look first at the long-term stationary equilibrium (without

shocks), where we have:

)*(*;;0 2 zyDrrzya −+===Π=Π

This implies:

( ) fegzyDrp 110210 )()*(*)()13( γγγβαγγ −+++−+−=+

where we suppose that in the long term the general government

deficit  g  and the exchange rate against the dollar of other coun-

tries f  are constant. Welfare, which depends on Π  and g , is not

affected by any of the shocks mentioned above (change in afr Π,*,

): the level of prices p  absorbs all these shocks.

We therefore have to look at the short-term equilibrium. Start-

ing from (12), it is written:
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When there  is  dollarisation,  the  only  instrument  of  economic

policy is the general government deficit tg . The deficit that minim-

ises tL  given by (11) is:
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A rise in the dollar interest rate naturally leads to a rise in the

public sector deficit, just like a decline in inherited expected infla-

tion, which reduces current inflation, and a depreciation in the ex-

change rate of countries outside the dollar zone (rise in tf ) results

in a deterioration in foreign trade.

Lastly, we obtain:
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Changes in:

• the dollar interest rate tr  ;

• inherited expected inflation a
t 1−Π  ;

• the exchange rate of countries outside the dollar zone  tf  are

offset by the reaction in the general government deficit, since

inflation  and  output  are  affected  in  the  same  way  by  these

changes (we have )( zytt −=Π θ ).

Let us look at the default risk (the term )*(2 tyyD − ). If 2D  rises,

a rise in *r  (dollar interest rate) or f  (devaluation by trading part-

ners) has a more significant impact on output and inflation, but

this is also the case for the general government deficit, hence the

fact that these effects are eliminated although fiscal policy needs

to be adjusted to a greater extent.

This leads us to draw a distinction between two groups of coun-

tries:

• those that can use fiscal policy freely in response to shocks; in

these countries, if they have chosen dollarisation, the equilibri-

um is given by (15) (16) above;
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• those  where  fiscal  policy  is  constrained,  because  of  solvency

constraints bearing on public finances. The equilibrium is then

given by (14), with ggt = .

Let us look at the most favourable case tg(  chosen freely). The

dynamics of the external debt stems from:
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where  f  (exchange rate of  trading partners)  is supposed to be

constant.

If zy >*  (actual output exceeds the supply of goods), the coun-

try has positive inflation )0( >Π t . This means that it has an indef-

initely (and ever more) increasing external debt, since the dynamics

of the debt is unstable. However, with dollarisation, this normally

does not entail consequence since there is perfect mobility of cap-

ital between the country and the rest of the world, as the country

has the dollar as a currency.

In the unfavourable case tg(  is constrained), let us start from a

situation where it was possible to choose the general government

deficit  optimally  to  achieve  (16)  and  look  at  the  effects  of  the

shocks mentioned above: 0* >dr  (rise in dollar interest rate); a
td 1−Π

(rise in inherited inflation); 0>df  (depreciation in trading partners'

currency against the dollar). We obtain:
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The last term in the right-hand member stands for the (initially

nil) impact of the gradual change in the price on output and infla-

tion.
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Shocks have contradictory effects on the dynamics of the external

debt. Let us take for example a depreciation in the exchange rate

of trading partners )0( >df . Since it reduces output, it reduces in-

flation. This can be enough to result in the level of prices tp  de-

creasing )0( <Π t instead of rising )0( >Π t . As a result, there is an

improvement in competitiveness which, in the long term, will lead

to the disappearance of the external debt and lifts output back to

its initial level. At first, however, while we have  0)( <−+− tpdffe ,

the increase in the debt is accelerated further by the rise in the in-

terest rate rt that results from the rise in the default risk premium

)*(2 tyyD −  with the initial decline in output. Once more, with dol-

larisation, this increase in the debt must be possible, as long as the

corresponding default premium is paid.

When fiscal policy is constrained, the dynamics of the debt is

written (when restricted to endogenous variables):
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with θϕαα )1(1 2 −−−=∆ D .

Let us denote  ŷ  and  d̂  the linearisation points of  ty  and  td .

The dynamics of the debt is rewritten:
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and is necessarily unstable.

3. Currency  board

The model that describes trends in the economy in this case is

as follows:
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As we have already seen above, a wholly credible currency board

),0( 0 +∞== DA  is identical to dollarisation. We therefore look into

the case of a currency board with the risk of withdrawal from ex-

change-rate  fixity.  Like  previously,  we  will  draw  a  distinction

between the case of free fiscal policy and constrained fiscal policy.

a) free  fiscal  policy

As in the case of dollarisation, the choice of the public sector

deficit tg   leads to (16) for output and inflation.

The dynamics of the external debt is written:
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a public sector deficit given by (21) with ty  and tΠ  given by (16).
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This shows that, as soon as zy >*  (supply of goods fails to ensure

full employment or prevent corporate defaults), the situation of the

country is very difficult:

• the shortfall in output increases the interest rate, and this leads

to an increased accumulation of external debt and, reducing ex

ante output, entails a higher public sector deficit;

• inflation is positive; price rises reflect the shortfall in competit-

iveness that fuels the accumulation of external debt, hence two

additional causes of a higher public sector deficit.

As tg  increases in line with td  (the external debt) and tp  (prices)

to  ensure the optimal  value of  output,  and  td  and  tp  increase

steadily ( zy >*  and the dynamics of the external debt is unstable),

the  public  sector  deficit  must  grow  steadily  and  increasingly;

therefore the constraint of a limit to the public sector deficit ggt ≤

eventually bites in.

(20) and (21) are rewritten:




 
1 1 2 2 0 1

0

1 0 1

0 1

0

1

2
1

20

∆ ∆

t t t

t t

t t t t

t t t

d
d d r* D A D ( y* y) D d( y y) (ε ε )e

D

ε f (ε ε )p( ')
α

y y dβg (γ γ )p
D

p pθ( y z)

+

+

  
= + + + − + − − − +     

+ + +

 = − + − +

 − = −

where θϕαα )1(1 2 −−−=∆ D

where y  is the exogenous component of ty , and where ŷ  and d̂

are linearisation points.

Let  us suppose that the country we are considering wants to

stabilise its external debt at the level reached in period T , Td .

It therefore has to achieve (in Tt ≥ ):

 




2 0 1 1 0 1

1 2

0

21

2

t t t

T

( ') D d( y y) (ε ε )e ε f (ε ε )p

d
d (r* D A D ( y* y) )

D

− + + − − + =

= + + − +
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Let us suppose that spontaneously (for the optimal value of the

public sector deficit), the external debt were to grow endlessly. To

stabilise  it,  one  therefore  would  have  to  increase  initially

tt pyydD )()ˆ(ˆ 102 εε +−− ,  therefore increase  ty  to reduce the default

risk premium, therefore increasing government expenditure gt.

However, (21') shows that to stabilise  td ,  ty  must increase in

line with tp  (the default risk premium needs to be reduced to off-

set the poor competitiveness). This implies a divergence in prices

and therefore also in the public sector deficit, and this solution is

therefore not tenable. The need to stabilise the external debt can

also result from the imposing of capital controls(2) that entail not

contracting the external debt. One must therefore have (21'), and

this imposes, since one can no longer play on the default risk in

the absence of debt, a low enough real  parity  pe −(  sufficiently

high).

In the long term, we have zy = , therefore, with 02 =D .

gADrzfpe βαγγγ −+++=−+ )*())(( 1110

This corresponds therefore to a restrictive fiscal policy (low g ),

and this is very different from the policy that must be implemented

when the authorities play, in the near term, on the default risk, to

stabilise the debt.

b) constrained  fiscal  policy

When  ggt = , output is given by (21) with  ggt = , the external

debt  by  (20),  inflation  by  )( zytt −=Π θ ,  expected  inflation  by

tt
a
t a Π−+Π=Π − )1(1 ϕϕ . The dynamics is written:

2 ) Capital controls have been suggested for emerging countries to reduce

volatility in capital flows, and free some room for manoeuvre for interest rates;

cf.  for  instance  Wyplosz  [2001],  Eichengreen-Rose-Wyplosz  [1995],  Rossi

[1999], Cardoso-Goldfajn [1998], Dooley [1996], Demirgüc-Kunt, Detragiache

[1998] and Kaminsky-Reinhart [1999].
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where )ˆ,ˆ( yd  stands for the linearisation point of the external debt

and output, and y  the exogenous component of output.

For the sake of simplicity, we consider the two extreme cases:

1=ϕ  (perfect inertia of inflation expectations), 0=ϕ  (perfect flex-

ibility of these expectations). This allows us to bring the dynamics

back to the order of 2 with a characteristic polynomial:
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A rise in the debt td  reduces the price 1+tp  by 
0D∆

−
αθ

, and this

reduces the debt  1+td  by  
0

102 )(ˆ

D

dD

∆∆
+

−
αθγγ

 because of the rise in

output this implies.

Moreover,  the decline in prices improves competitiveness and

foreign trade, and therefore also reduces the debt (term in 10 εε + ).

The spontaneous divergence in the debt results from the fact that:

• 0
ˆ2

)ˆ*(*
0

21 >+−++
D

d
yyDADr ,  which  means  that  the  country’s

benchmark interest rate is positive;

• the rise in the debt drives the interest rate upwards by pushing

the default risk upwards, and this increases instability.

10 γγ + , and 10 εε +  which represent the impact of prices on output

and on foreign trade are simultaneously large and small. If the dy-

namics is to be stable, it is necessary that 0)1( >Q  and 0)1(' >Q .

This is the case if:

• α  is high: the rise in the interest rate reduces output signific-

antly, hence a fall in prices that improves foreign trade;

• 10 γγ +  is large: the improvement in competitiveness (fall in do-

mestic prices) improves foreign trade substantially;

•
0

21

ˆ2
)ˆ*(*

D

d
yyDADr +−++  is small: the benchmark interest rate on

the external debt is low.

This shows that there is dynamic divergence in the external debt

notably if:

• the currency board is not very credible (high AD1 );

• the average default risk premium is high (high )ˆ*(2 yyD − );

• demand is not very sensitive to the rise in interest rates (the rate

hike due to the accumulation of debt then does not lead to a

decline in prices).
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It is interesting to see that a fall in output results in two effects

that cancel one another: a rise in the default risk premium and a

fall in prices; therefore an improvement in competitiveness.

c) long- term equilibrium

Let us suppose that the dynamics is convergent. Let us denote

pyd ˆ,ˆ,ˆ  the long-term values of pyd ,, . They verify, if  0=ϕ  is sup-

posed to simplify:
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where we suppose the exchange rate of third-party countries )( f

against the dollar is constant, hence:
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The coefficient of d̂  in (26) is positive if there is dynamic stabil-

ity (see (24)  with  0)1( >Q ). A depreciation in the currency of the

country (rise in  e ) reduces the external debt in the long term; if

there is dynamic stability, the dominant mechanism is the reduc-

tion in output and the price that results from the rise in external

debt;  an  improvement  in  competitiveness  reduces  the  need  to

lower prices, therefore allows a higher external debt in the long

term.
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A rise in the dollar interest rate *r  results in the external debt

being more sensitive to other shocks, since the stabilising mech-

anism must outweigh the rise in interest payments on the debt. If

d̂ >0, a rise in *r  increases the debt d̂  in the long term.

d) effects  of shocks

We would like to remind the reader that we are examining three

shocks:

• the rise in the dollar interest rate  r*; its initial impact is to re-

duce output and lead to a rise in the interest rate. This means it

is more likely that there will be divergence in the country’s ex-

ternal debt. If the rise in *r  is 0* >dr , and if this rise occurs at

a date t , we have:

∆
+=+

*ˆ
*)()27( 21

drd
Ddrddd tt

α

with both the effect of the rise in the interest rate and that of the

default  risk  premium.  If  the  debt  diverges,  it  diverges  upwards

(hence, as we will see below, a decline in output). If the dynamics

of the debt is stable, the rise in *r  increases the debt in the long

term (see  the  paragraph  above),  therefore  reduces  the  price  of

equilibrium,  which  lowers  output  to  the  level  of  the  supply  of

goods z . Initially, output contracts (see (21)).

• the depreciation against the dollar of trading partner countries

)0( >df  leads to an upward divergence in the debt if it is un-

stable. We then have:
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If  the  debt  follows  ( 0>u ,  divergent  trajectory),  we  have
t

t upp )1(0 +→  and t
t uyy )1(0 +→  with:
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When the debt diverges (upwards), despite the decline in prices,

there is a decline in output with the rise in the interest rate. The

dynamic divergence of the debt therefore has a considerable cost

in terms of output.

If the dynamics is stable, (26) shows that, if f  rises, we have, in

the long term, a rise in the debt and a decline in prices. Initially,

output contracts, and subsequently the fall in prices drives it back

upwards.

• inherited inflation (let us consider the case 1=ϕ  where inherited

inflation affects durably inflation expectations),  0>Πad ,  leads

to an increase in y  (the exogenous component of output).

If the dynamics is stable, the rise in y  (due to the rise in expec-

ted inflation) leads to a rise in the equilibrium price (since output

must be brought back to the level  z  of supply), and a rise in the

equilibrium external debt.

The dynamic spiral is complex. Initially (see (22)), the debt de-

creases since output rises: a rise in expected inflation drives down

the real interest rate. Subsequently the increase in prices hurts for-

eign trade and leads to a rise in the debt. If the dynamics is un-

stable,  the initial  negative  shock on the debt is  never  offset  by

price rises, and the debt decreases perpetually.

4. Flexible  exchange  rates

a) resolution

The dynamics is now given by:
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The situation is very different from the two previous cases since

the authorities choose the interest rate tr , which is no longer de-

termined by the equilibrium of the debt market, hence the equilib-

rium exchange rate te . For the sake of simplicity, as above, we do

away with the dynamics of expected inflation by writing 0=ϕ  or 1,

and we suppose f to be constant )( fft = .

We can see that the system (30) can be rewritten into a system

bearing on the debt d  and the real exchange rate, peS −= .

We obtain:
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or in another way, by identifying ty :
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A real depreciation (rise in tS ) reduces the accumulation of debt

and increases output. The rise in output reduces the default risk

premium, hence an expected depreciation (term ty
D

D

1

2
); but it in-

creases inflation, hence a real appreciation, in the opposite direc-

tion (term tyθ− ).
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We write:
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The characteristic polynomial of (31) is:
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The "natural" way to obtain a stable dynamics is to have:

•
10

10

DD

εε +
 high, so that  0)1( <Q : this implies that the dynamics of

the debt  is  stabilised  by  trends  in  the  exchange  rate;  but  if

θ−
1

2

D

D
 is not high, the dynamic stability is ensured even with a

low value of 10 εε +  ; 

• 0
1

2 >−θ
D

D
: an initially depreciated exchange rage ( tS  high) leads

to an expected depreciation; and the depreciation’s crucial im-

pact, via the rise in output, is to reduce the default risk. The

specific dynamics of the exchange rate therefore displays the

required instability.

If 0)1( <Q , the dynamics is stable (1 single specific value higher

than 1), and the long-run equilibrium )ˆ,ˆ( dS  is written (by suppos-

ing the variables a
tttt fgS Π,,,  are constant:
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The coefficient of Ŝ  in the first equality of (33) is positive since

0)1( <Q .

b) effects  of shocks,  when  fiscal  policy  is  free

The authorities now have two instruments: the public sector de-

ficit tg and the interest rate tr .

Let us suppose that a shock occurs in period t , as the previous

situation  is the stationary equilibrium given by (33).  Like previ-

ously, this shock consists in df  (change in the parity of trade part-

ners), *dr  (change in the dollar interest rate), and adΠ  (change in

expected inflation). These changes are supposed to be permanent.

We can see that if the authorities implement changes in the two in-

struments of economic policy that verify:
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then the equilibrium is never modified.

Let us take the case of a depreciation in the currencies of trad-

ing partners )0( >df .

To avoid a deterioration in the current-account balance, a de-

cline  in  the  interest  rate  






 −
=

td

df
rd 1)(

ε
is  required.  To  avoid  a
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change in the expected change in the exchange rate, a change in

the public sector deficit is required that verifies:
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rddfgd
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−+=

θ
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The depreciation in the currencies of trading partners  )0( >df

reduces output; the decline in the interest rate  )0)(( <rd  reduces

the expected return on the country’s  securities,  hence a rise  in

government expenditure to sustain output and reduce the default

risk; but the decline in r  has the direct effect of stimulating out-

put, hence a fall in g . The total impact on the public sector deficit

is ambiguous. If 0
1

2 >−θ
D

D
 is small, it is probably positive: output

needs to be bolstered since it is weakened by the depreciation in

neighbouring countries.

c) constrained  public  sector  deficit  )( gg =

We continue to look at the case where the dynamics is stable.

We can represent the dynamics graphically as follows:

Chart  1: Dynamics  of the  real exchange  rate and external debt

01 =−+ tt SS

01 =−+ tt dd

S
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(we  have  
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εε
,  hence  the  position  of  the

curves).

Let us analyse the effects of shocks.

• a shock stemming from a rise in the dollar interest rate r* leads

in the long term to an appreciation in the exchange rate and a

decline in the external debt; the decline in the debt offsets the

decline in the yield spread *rr − , and, by reducing the interest

payments on the debt, implies a deterioration in the current-ac-

count balance, hence the appreciation in the exchange rate. In

the Chart above, there is a move from A to E, therefore, instant-

aneously, a depreciation in the currency to improve the trade

balance and reduce the debt, and enable a necessary expected

appreciation with the rise in *r .

We have, in the long term:

( ) fSgzry a
110

ˆ)()1()1(1ˆ)34( γγγβθϕααϕαθϕα −+++−−Π+−=−−

and

)ˆ(ˆ)35( zy−=Π θ

( Π̂ stands for inflation in the long term).

d

•
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If there is no reaction in monetary policy, the shock (rise in *r )

therefore leads to: 

• in the near term, a depreciation, a rise in output and additional

inflation;

• in the long term, an appreciation and a fall in output.

Let us suppose that the reaction in monetary policy consists in

getting the foreign interest rate to follow the domestic rate in or-

der to ensure that tt SS −+1  (of (31')) does not vary.

Therefore  
r

D

D

D

rr

θϕα

θ
α

)1(1

* 1

2

1 −−









−

−
−  must not vary. To ensure dy-

namic stability, θ−
1

2

D

D
 must be low. One can therefore reasonably

suppose that this implies a rise in  r  if there is a rise in  *r . The

spot in the points where  01 =−+ tt SS  then is not modified by the

shock, and the one where 01 =−+ tt dd  has a steeper slope:

he equilibrium then moves from A to E with a depreciation in the

currency, in the near term as in the long term. The reason why is

that the debt needs to be reduced since the interest rate on the

d

S

•

•
01 =−+ tt SS

01 =−+ tt dd
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debt is increased. The impact on output is ambiguous, since there

is both a rise in the interest rate and a depreciation in the currency.

• an inherited inflation shock )0( >Πad  increases output, reduces

the default risk premium and therefore enables a higher level of

debt in the long term. As a result, the currency depreciates in

the long term. In the near term, there is an instantaneous ap-

preciation,  which is used to increase the debt,  followed by a

gradual depreciation.

The  rise  in  aΠ  does  not  change  the  spot  in  points  where

01 =−+ tt dd . Conversely, it stimulates  ex  ante output, hence a de-

cline in 1+tS  for a given value of td , to stabilise the exchange rate.

We therefore have graphically:

Chart  2: rise in expected  inflation

The rise in expected inflation instantaneously leads the equilib-

rium to move from A to  B, with an appreciation in the exchange

rate; then there is a gradual depreciation until E. We have, after the

shock, 01 >−+ tt SS , and this implies that there is a rise in output in

the near term. There is therefore also a rise in inflation.

d

A

•

•B

E

S

01 =−+ tt SS

01 =−+ tt dd
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In the long term, there is a rise in the external debt, therefore a

rise in output to reduce the default risk, therefore also higher in-

flation.

The central bank therefore faces additional inflation, in the near

term as in the long term. If it increases the domestic interest rate r,

we have (if 
0

)1(1

1 1

2

1

>
−−









−

−
θϕα

θα
D

D

D

, as we have supposed):

In the near term, there is an appreciation in the exchange rate

(to increase the default risk) and a reduction in output and infla-

tion. This paves the way for further accumulation of external debt

and, in the long term, there is a depreciation in the currency (to

offset the rise in interest payments on the debt),  therefore even

more inflation than without the response in monetary policy.

• A depreciation in the parity of trading partners )0( >df  has the

following effects:

Chart  3: Devaluation by trading partners
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(33) shows that, in the long term, if the stability condition is veri-

fied, a rise in f  leads to a rise in S . The effect on the debt has an

ambiguous  sign  and  is  normally  weak,  the  depreciation  in  the

country’s  currency  offsetting  that  in  currencies  of  competitors.

There is also an instantaneous depreciation in the near term (from

0E  to F  in Chart 3). If the change in the long term of the debt is

weak, as well as in the near term, the effect on output and inflation

is reduced thanks to the depreciation, without any need to modify

monetary policy arising.

5. Debt denominated  in foreign  currencies

We will now look again at the hypothesis according to which the

debt, domestic or external, is denominated in the country’s cur-

rency.

5.1. Domestic  and external debt  denominated  in foreign  currencies

Let us look here at the way in which the results above diverge if

the country’s entire debt (domestic and external) is denominated in

dollars and not in the country’s currency. The interest rate on the

debt is no longer affected by currency risk, but only by default risk.

We therefore have, in all cases:

)*(*)36( 2 tt yyDrr −+=

The above shows that the currency board becomes identical to

dollarisation,  since the fact that the currency board may not be

d

E0

01 =−+ tt dd
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credible has no impact on the interest rate. Moreover, the flexible

exchange rate regime is no longer meaningful since it there is no

longer any interest rate on the country’s debt that the country’s

authorities can control.

5.2. External debt  only  denominated  in currencies

If  the external debt is denominated in foreign currencies and

the domestic debt in the country’s currency, one needs to draw a

distinction between two interest rates on the two debts.

In the case of dollarisation, both interest rates are identical, and

the results of section 2 apply again.

In the case of the currency board, the interest rate on the ex-

ternal debt, which we denote R , comes from:

)*(*)37( 2 tt yyDrR −+=

since it bears only default risk. The domestic interest rate comes

from:

ttt d
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since it bears the risk of lack of credibility in the currency board.

We suppose that the interest rate on the domestic debt is the one

that influences demand for goods.

The dynamics of the debt,  with constrained fiscal policy,  be-

comes (instead of the dynamics of (22)):
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The term d
D

AD ˆ2

0
1 +  linked to the presence of currency risk in

the interest rate on the external debt disappears, and the condition

of dynamic stability becomes:
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and this is naturally more easily verified than in the case where the

external debt is denominated in domestic currency since the in-

terest rate on the debt is lower.

The fact that the external debt is denominated in foreign cur-

rencies also reduces (see (26)) the long-term impact of the various

shocks on the debt and the equilibrium price.

In the case of flexible exchange rates, the dynamics with the

external debt denominated in foreign currencies is written, instead

of (31):
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The authorities control only the interest rate on the domestic

debt  tr ; that on the external debt varies with the dollar interest

rate and the default risk premium. But we also need to take into

account the fact that a real devaluation in the exchange rate wor-

sens the situation of borrowers since the external debt is denom-

inated in foreign currencies and their incomes are in local currency.

This is represented by the term )(3 SpeD tt −− . The dynamics (31')
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of the trade-weighted exchange rate is still valid, but the dynamics

of the external debt becomes:
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A real depreciation (a rise in S ) reduces the external debt dir-

ectly and also by shoring up output and by driving down the de-

fault risk. But it increases it by worsening the weight of the debt

expressed in domestic currency (term 3D ).

The stability condition, which replaces (33') is written:
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and is easier to fulfil than (32') when 310
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, i.e. if

the effect of the real currency on the default risk outweighs that on

the valuation of the external debt. In such a case, the long-term

effects of shocks are reduced when the external debt is denomin-

ated in foreign currency.

6. Questions  related  to the  choice  of an exchange- rate system

6.1. First  question:  how  can  the  dynamic  stability  of  the  external
debt  be  ensured?

• When there is dollarisation, the dynamics of the external debt is

unstable, whether fiscal policy is constrained or not. Normally,

this is not a problem since the currency risk has disappeared.

The country’s borrowers are considered to be US borrowers, and

their individual solvency alone matters. There is no macroeco-

nomic limit to the debt level, related to the presence of currency

risk.  One  can naturally  imagine  extreme  solutions  where  the
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country’s  macroeconomic  situation  has  deteriorated  so  badly

that  the  global  mobility  of  capital  becomes  imperfect  once

more;  however,  in  a  normal  situation,  dollarisation  makes  it

possible to have an unstable dynamics of the external debt.

• With a currency board that is not wholly credible,  when fiscal

policy is chosen freely with a mixed target of output and price

stability and there is a shortfall in supply in relation to the de-

sired output (i.e. full employment output), the dynamics of the

external debt is explosive, whether it is in foreign currencies or

in domestic currency.  It  is  impossible to stabilise durably the

external debt by the suitable choice of fiscal policy, since a rise

in the public sector deficit would be required to reduce the in-

terest rate via the decline in default risk, and this triggers an

endless spiral of fiscal expansion.

When fiscal policy is constrained, the conditions to ensure dy-

namic stability of the debt if it is in domestic currency, are very

severe, since the following factors are required: strong elasticity of

domestic demand to the interest rate, a strong sensitivity of for-

eign trade to price-competitiveness and a low dollar interest rate.

It is therefore likely, in all scenarios, with a currency board that

is not wholly credible, the external debt is divergent when it is de-

nominated in domestic currency. When it is denominated in foreign

currencies, dynamic stability is more easily achieved since the in-

terest rate on the external debt no longer incorporates a currency

risk premium. But the example of Argentina shows that the default

risk premium can on its own lead to divergence in the debt.

• With flexible exchange rates, dynamic stability is far more easily

achieved thanks to the exchange rate’s variability. Major sensit-

ivity of the interest rate to default risk is an advantage in a flex-

ible exchange-rate system: this is because the real depreciation

boosts output and reduces default risk. The optimal configura-

tion consists in having the external debt denominated in cur-

rencies (to avoid the currency risk premium) and the domestic
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debt  denominated  in  domestic  currency  (that  links  output,

therefore default risk, to the dynamics of the exchange rate) if

the currency effect on default risk outweighs the impact of valu-

ation of the external debt: a real depreciation reduces the de-

fault risk but increases the value in domestic currency of the

external debt.

All in all:

• if currency risk exists to some extent (for example, the currency

board is not credible) a flexible exchange-rate system is prefer-

able;

• the fact that the external debt is denominated in foreign curren-

cies and not in domestic currency is stabilising with a currency

board; it has an ambiguous impact with flexible exchange rates

because of opposing effects on default risk and the value of the

debt in domestic currency.

It could be suggested that having an external debt denominated

in foreign currencies makes a currency board credible by ruling out

a devaluation because of the risk of ruining borrowers.  But one

could also defend the opposite argument: as a devaluation could

only occur if there is a partial default if the external debt is de-

nominated in foreign currencies,  the default risk premium is in-

creased, or, and this amounts to the same thing, there is a cur-

rency risk premium even with an external debt denominated in for-

eign currencies. If this is the case, the stabilising power of the ex-

ternal debt denominated in foreign currencies is lost.

6.2. Second  question:  how  can  disinflation  be  made  easier?

We suppose here that the country we are considering is hurt by

the consequences of its inflationary past under the guise of per-

manent  )1( =ϕ inflation expectations  )0( >Πa . We wonder how the

economy reacts to this situation in the various exchange rate re-

gimes, without any reaction in fiscal policy  )( ggt = . We will over-

look useless exogenous variables.
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With dollarisation, we have (see (14) and (17')), diverging from

the reference situation where 0=Πa :
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This shows that there is a gradual rise in prices and a decline in

output until inflation (initially increased by 
21 Dα

αθ
−

) has stabilised

Production is initially stimulated by the decline in the real in-

terest rate and the decline in default risk. In the long term, it re-

turns to its reference level. The rise in prices hurts competitiveness

and triggers an endless rise in the debt.

With a currency board that is not wholly credible, we have (still

as a divergence from the solution for 0=Πa ):
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As we have seen above (section 3):

• if the dynamics  ),( pd  is stable, there is a rise in  p  up to the

point where 0=y , and a rise in the equilibrium external debt;

• but if the dynamics of the debt is unstable, there is a steady de-

cline in the external debt. At the date T  of the shock, we have:
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and, with respect to the price:
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the debt declines since output rises with the decline in the real

interest rate, therefore the default risk decreases, and inflation

climbs.

In the following period:
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When the debt is unstable (see (25)), competitiveness effects are

small  and  
0

21

ˆ2
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D

d
yyDADr +−++  is  high:  the divergence in the

debt continues to head downwards, and there is a steady rise in in-

flation.

With flexible exchange rates, as we saw above, the inflationary

shock results in permanently higher inflation: output is higher in

the long term, thanks to the real depreciation, and this reduces the

default  risk and allows  the external  debt  to  be stronger.  If  the

central bank raises the interest rate to reduce inflation in the near

term, there is an initial real appreciation, therefore even more debt

is accumulated as is even more inflation.

The above shows that dollarisation is undoubtedly the most ef-

ficient exchange-rate system when an economy faces an inflation-

ary shock. The rise in the external debt is of no importance if there

is perfect  mobility of capital,  and the default  risk is initially re-

duced before returning to its previous level.
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With a currency board that is not wholly credible, the divergence

in the debt implies an endless rise in inflation. With flexible ex-

change rates, the shock increases inflation, in the near term as in

the long term, and the situation is even worse in the long term if

there is a reaction in monetary policy to fight inflation in the near

term.

6.3. Third question:  the  role  of fiscal  policy

If there is dollarisation or a (not wholly credible) currency board,

the optimal choice of fiscal policy (of the public sector deficit  tg

with our denotations) allows output and inflation to be completely

separated from the impact of the shocks that we are studying (on
arf Π*,, ).

The situation is, however, different in the two cases; with a not

wholly credible currency board, as the country’s interest rate de-

pends on the level of external debt, in all the situations where the

external debt increases (rise in  *r , the foreign interest rate, de-

preciation in the currency of trade partners, rise in f , chronically

inflationary situation, 0* >y ), the optimal public sector deficit must

grow endlessly to offset the impact on the interest rate of the rise

in the external debt, and this is obviously not a durable equilibri-

um. Similarly, if the country wants to use fiscal policy to stabilise

its  external  debt  with  a  currency  board,  it  can  do  so  initially

provided it increases the public sector deficit to reduce the default

risk premium. This leads to a rise in prices, therefore a steady and

unbearable rise in the public sector deficit to stabilise the external

debt.

With flexible exchange rates, the fact that there are two instru-

ments of economic policy (the country’s interest rate and the pub-

lic sector deficit) allows the effects of all the shocks to be neutral-

ised. All that it is required to do so is a constant change in the de-

ficit, which cannot spin out of control over time since the external

debt also is kept unchanged.
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Freedom to determine fiscal policy therefore is of interest (and

is not tenable) only with dollarisation or flexible exchange rates.

With a currency board, one needs to use fiscal policy in the oppos-

ite direction to the expected direction in the near term, since it

must help reduce the default risk by bolstering output. On the oth-

er hand, the stabilisation carried out with fiscal policy entails an

impossible divergence in fiscal policy, and therefore leads back to

the regime where it is constrained.

6.4. Fourth question:  resilience  with regard to shocks

Lastly,  we  will  now look into  two  shocks that  have often  hit

emerging countries, in Latin America as in Asia: a rise in the dollar

interest rate *r , a depreciation against the dollar in the currency of

a major trade partner or competitor — e.g. Brazil for Argentina.

We have just reviewed the ways in which shocks can be correc-

ted by using fiscal policy; we will not labour this point and will look

at the case of constrained fiscal policy. 

With dollarisation, a rise in *r  or in  f  has negative effects in

the near term: a decline in output, fuelled by the rise in default

risk. However, the induced decline in inflation gradually improves

competitiveness, and this corrects the impact of shocks in the long

term and brings output back to its initial level with a decline in the

level of prices.

With a currency board, the impact of the rise in the dollar in-

terest rate can be to make the dynamics of the debt unstable, and

it will subsequently grow perpetually, hence a perpetual decline in

output; a devaluation of trading partners leads to the same result if

the debt is unstable. If it is stable, the dynamics is similar to that

obtained in the case of dollarisation.

With flexible exchange rates lastly, a rise in the foreign interest

rate leads to a real depreciation in the near term, which reduces
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the debt and a real appreciation in the long term, therefore to a fall

in output.

If the domestic interest rate follows the dollar interest rate, there

is a depreciation in the long term to reduce the debt, therefore an

ambiguous impact on output. The depreciation in the currency of

trading partners leads to a depreciation in the country’s currency

that offsets the shock, and there is no major depreciation in the ex-

ternal debt or output, even without monetary policy being used.

Clearly, the flexible exchange rate regime offers better protec-

tion from interest-rate or exchange-rate shocks: it enables a re-

sponse in monetary policy or the exchange rate to be implemen-

ted. Dollarisation is stabilising, but only in a long-term approach;

in the near term, the economic cost from the shock is large, and

amplified further by the default risk.

6.5. Effects  of nominal  rigidity

The adjustment in prices is likely to be slow in the near term,

and this would correspond to a situation where θ  is small. Let us

look at the case of debt denominated in domestic  currency and

constrained fiscal policy. This implies:

• with dollarisation or currency board, a durable loss in output in

the event of unfavourable shocks (rise in  *r  or  f ), since the

level of prices does not decline;

• with flexible exchange rates, a smaller instantaneous real de-

preciation in the exchange rate in response to similar unfavour-

able shocks, since the price does not rise and a smaller rise in

output suffices, via the decline in default risk (in (32'), θ−
1

2

D

D
 is

replaced by 
1

2

D

D
).

In all cases, the initial rigidity in prices increases the initial real

cost of unfavourable shocks.
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Summary

Which exchange-rate regime should be chosen?

• dynamic stability of the external debt can probably be reached

only with flexible exchange rates, or with a currency board if it

is nominated in currencies and not in domestic currency, and

this eliminates currency risk but not default risk;

• dollarisation is the most efficient system when facing an infla-

tionary shock, which leads to a divergence in the external debt

with a currency board that is not totally credible and increases

durably inflation, regardless of the reaction in monetary policy,

with flexible exchange rates;

• dollarisation and flexible exchange rates are the only systems

where the free implementation of fiscal policy is useful, since

with a currency board that is not credible, there is necessarily a

permanent divergence in the public sector deficit if it is used for

stabilisation purposes;

• shocks bearing on global interest rates or on the exchange rates

of  other  countries  are  far  better  absorbed  with  flexible  ex-

change rates.

This leads us to recommend:

• avoiding a currency board if it is not totally credible, i.e. as soon

as it lets currency risk premia appear;

• preferring dollarisation if the crucial objective is to lower infla-

tion;

• preferring flexible exchange rates if the shocks or uncertainty

bear especially on global interest  rates, the world’s  economic

situation — if it diverges from the country’s — or exchange rate

policies of competitor countries.
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