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ABSTRACT

The recent debate over dollarization has been more focused on the motives of the idea than in
analyzing the proposa more formally. Here we attempt to prove a very simple point that should be
considered as the hardest lesson ever learnt by emergent economies. no stability is achieved without
fiscal sustainability. The purpose of devauation has been usudly to find a way to finance a deficit.
Obvioudy within a dollarized economy that avenue is closed.

Under the assumption that there is a deficit that needs to be financed out, investors will expect some
reaction from the government: either lose reserves, increase its debt or print money. Another way to
accomplish the objective when all these scapegoats are banned is to confiscate somebody devaluing
the domestic currency or defaulting on its external obligations. The paper shows that the risk posed
by the presence of an unexpected deficit would get transferred from one sector to another. This
paper stress the idea that dollarization is at the very end a fiscal issue, and the results over the
economy depends on the existence of the balance sheet effect. These results are: i) when the
economy does not face a balance sheet effect, as the devaluation risk disappears, the country risk
goes up, and ii) when the economy face a balance sheet effect, a dollarization could reduce the
country risk. A caveat of the second result is that, the higher the balance sheet effect, the higher the
reduction in the country risk.
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M OTIVATION

One of the many criticiams that the dollarization proposas have received is that there are no
obsarvations in the sample to infer what will happen if an economy adopts a fully dollarized
monetary sysem. The announcement of former President Mahuad to attempt a dollarization of
Ecuador has heated up the debate and will dso provide another observation to a very narrow
sample. Instead of waiting for more events we present a very smple framework in which the basic
issues can be andyzed.

In the context of the dollarization debate, Fernandez-Arias and Tdvi (1999) discuss the different
policies that governments could implement to minimize the impact of ared exchange rate shock.
Cavo (1999b) and Hausmann, Gavin, Pagés-Serra and Stein (1999) address the question of
which is the optima currency arrangement for emergent economies. In addition, Hausmann,
Panizza and Stein (1999) and Levy-Yeyati and Sturzenegger (1999) discuss the characteristics of
these currency regimes. In this context, we discuss the rather unexplored relationship between
country risk and devaluation risk.*

The bottom line of the paper is to stress the idea that dollarization is at the very end afisca issue
and it has cogts as the country risk may go up while the devauation risk disappears. A
successfully dollarized economy will be one in which there are no obstacles to finance contingent
fiscd deficits. In this respect, the recent decison of Ecuador might prove that dallarizing is not
enough in itsdf. It has to come with a comprehensive program aimed to satisfy the current and
future fiscal congraints. If the government cannot finance this unexpected deficit it could choose to
satisfy these congraints by confiscating the domestic agents by devauing its currency or defaulting
on its externd obligations. Ingtitutiona investors will have a perception of the red intention of the
government and this will drive the country risk up or the devauation risk up depending on thelr
priors on who is more likely to get confiscated by the governmen.

One of the main issues on this debate is if the sacrifice that a country has to endure if it dollarizes
its economy outweighs the potentid benefit of lower interest rates. Thisis due to the fact that they
are giving up an instrument (the exchange rate) that enables an economy to face an externa shock.
A dollarized economy ties his hands and therefore it is seen as less able to react to different
shocks.

We dso find theoretical support to the idea of implementing a dollarization drategy with a
contingent credit facility. We put specid emphasis on the fact that this insurance scheme should be
a a not-digtorted price. If there is some implicit subsidy, it will reproduce the same credibility
issues that dternative sabilization policiesface.

* See Powell and Sturzenegger (2000) and Neumeyer and Nicolini (2000) for additional but preliminary work on
this subject.



In addition, this paper supports the stylized fact presented by Hausmann, Panizza and Stein

(1999) where they show that emerging countries float differently from the way developed
countries do. The reason of this difference is that floating emergent countries need a subgtantia
amount of foreign reserves as collaterd to avoid a higher country risk. Floaters are forced —by the
market- to float with lots of reserves compared to M2 or debt obligations. On the other hand,
developed economies can endure huge fluctuations in the exchange rate (domestic confiscation)
because nobody questions the possibility of an externd defaullt.

As Fischer (1982) puts it “the rule of success of a monetary regime is survivad”. If emergent
economies adopt dollarized monetary systems we want them to survive. We present some smple
propositions regarding the possible costs and benefits of adopting that dternative.

A SIMPLE M ODEL OF CONFISCATION RISKS

In order to think about the relevant issues in the decision of dollarizing an economy we consder
the following smple setup. We assume a one-good, one-period open economy with the following

agents.

The Government

The government’ s basic decison is how to face the uncertainty of having good and bad times. The
economy is an endowment economy subject to an aggregate shock that will force the government
to decide between confiscate the domestic agents through devauation or confiscate the
indtitutiona investor defaulting on its externd obligations. We impose the uncertainty in such away
that when bad times hit the economy the government will not have other choice but to confiscate
one of the two or both. This is due to the assumption that there are no other sources of funding
available to tap in case of need.

The expected budget condraint of the government is.

E(y)- Ei- (L+i)b=0 1)

0

The output of the economy is stochadtic and follow a smple rule. The redized output in good
times is yo and that happens with probability (1-p,). The redized output in bad timesisy; and
that happens with probability p;. Obvioudy, yo > y1. The fiscd revenues available contingent on
the state of the world are represented by y.2

2The model is quite similar to the one presented in chapter 6 of Obstfeld and Rogoff (1996).

® Emerging economies tend to be subject with large swings of their terms of trade and/or fluctuations in the
cost of borrowing funds from abroad. As suggested by Fernandez-Arias and Talvi (1999) these changes may
require large real exchange rate depreciations.



With those resources the government has to meet both its domestic outlays (g/E ) and its externd
obligations (1+i")b. The economy exchange rate regime is a fixed peg.* Eo is the current
exchange rate and g is the nomind expenditure of the government.®> The government issues
external bonds (b) in dollarsthat pay i - interest.

When the good times hit the economy the redlized government budget condraint is:

yo-él-ﬂﬁiﬂb>0 2)

0

In that case, the government has no problem to satisfy its internd and externd obligations and life
goeson. However, in bad times the redlized government budget congraint is.

m-é}-a+ﬂm<o 3)

0

Therefore, the government will have to ether devaue or default. The amount that the government
needs to obtain from these dternativesis:

yl-Ei-(1+iL)b:-(a+iL)b @)

0

The government of that emergent country might default on the due interests and on a share (a) of
the principa. For the sake of smplicity we assume for the rest of the paper that the government
will dways sart a default with the interest payments and it will not compromise a default on the
principd (a=0). The government will confiscate a fraction a of this amount to the foreign
investors by means of an externd debt default, and afraction (1-a) to the domestic agents using
adevduation.

However, the depreciation in itself potentidly creates another cost. Once the government choose
to devaue the households and/or the firms with dollar ligbilities may have to endure a negative
wedlth effect. Therefore, banks will face the posshility of a partid default on loans and they will
turn to the government to rescue them. If we define the currency risk, DE = (E ®- EO) / E, , the

function h(DE) tries to capture the balance sheet effect of depreciations.’ We will assume that
h'(DE) > 0, asthe cost of the bailout increases with the sSize of the devaluation.

*We have not analyzed the case of flexible exchange rate regimes.

® Here we do not discuss which type of exchange rate regime a particular country has.

® The importance of this effect in liability dollarized economies has been recently stressed by Calvo (1998),
Calvo (1999) and Krugman (1999).



The exchange rate of the next period (E,) that will be necessary to accrue this amount of
resourcesis given by the:

g_g:(iL+h([E))b(1-a) B

E, E (5.

i

Eo 1- P

Therefore, the expected exchange rate rate will be E*=(1-p,)Eq+p:E..” From this we can derive
the following expression for the currency risk:

- b-2) PE(i* + h(DE))

6.
g- (i +h(DE) )b(1- a)E, ©)

From this formula one can infer the relationship between the country and the devaluation risk as i-
shows up. However, we need to explain what is behind the interest rate i*. In order to do so we
need to introduce an inditutiona investor and derive an expression for the country risk.

An Inditutiond Investor

An inditutiona investor may take position on safe bonds (t-bills) with no default risk (B) that pays
an interest rate of i. The other asset is a risky bond from an emergent market (a Brady bond),
which we denote by (b), and paysi‘. As expected the benefits from this operations might be less
due to the possibility of default from the emergent economy. The probability attached to that event
is denoted by p;.

The amount of default is a (i“+h(DE))b. We should understand a as the perceived willingness
to pay of the government on its externd obligations. As the 1980s debt default showed,
governments instead of railsng more taxes to repay their externd obligations preferred to defaullt.
Eaton and Gersovitz (1981) make this point. Clearly a1 [0,1]. Theinstitutiona investors bear the
cost of apotentia bailout.® Thetotal cost of the potentia bailout is given by h(DE)b.

Therefore, the expected profits of the ingtitutional investor is®

" Actually, one may think that under the positive shock the government chooses the option to keep the peg
and increase the forex reserves. While, under the negative shock the government chooses the option to let the
exchange rate depreciate while the forex reserves are not affected. However, we are not including a role for
forex reserves accumulation.

8 As the model does not include banks or private firms there are no more options for the government than
imposing that extra cost to the institutional investor. Thisisjust asimplifying assumption.

® When the good shock hit the economy the institutional investor is not subject to the possibility of a
confiscation.



P=(1+i")b+@+i)B- pali*+h(DE)D 7)
Thisinvestor has atotd net worth of:
NW=Db+B (8)
Plugging (8) in (7) and deriving the expected profits with respect to b, we obtain the optima
decison on how much to invest in emerging market bonds. From the FOC we can obtain the
following expresson:
L i+ pah(DE)

I oa 9)

A firdt result so far is that when there is no probability of default (p;=0), thei“=i and when there
isno potentia bailout cost (h(.)=0),i" =i / (1-p;a).

In addition, we define country risk in thismode as:

.. = pali+h(DE))

[ 10.
1 pa (10.)
From this, the rate of return in domestic currency termsis.
: . i + h(DE
iLo=i+ pali+h(OE) , (1)
1- pa

Where the exchange rate risk could be expressed in terms of the fundamenta parameters of the
mode as
b(1- a)p, (i+ h(DE))E,

- g(1- pa)- b(l- a)E,(i+ hDE))

(12)



SIMULATIONS FROM THE M ODEL

In this section we consder two possible scenarios. In the first one, the economy does not have
balance sheet effects. Depreciations are neutra to wedlth for all agents. In a second case, we
discuss the scenario in which the monetary authorities have a bias agangt dlowing large
depreciations of their domestic currency.

Casel: No Balance Sheet Effect

Firg we explore the option to dollarize an economy that does not suffer from balance sheet
effects. Therefore, h(DE) = 0, asdl agentsin the economy are able to hedge againg the risk of
adevauation. Smulaing the mode we obtained the following propostions:

Proposition 1: The country risk and the devaluation risk are negatively
correlated.

Graph 1 shows the negetive rdationship between country risk and devauation risk for different
vaues of a . It shows that the cost of reducing one type of risk is the increase of the other type of
rik. Grgph 2 shows this result explicitly, recdl that the vaue of a represents the degree of
confiscation from internationa investors, a higher a means a higher country risk and a lower
devaudtion risk. Then, a =1 means that the devauation risk is zero and the country risk reaches
its highest vdue. In other words, a egud to one can be interpret as the economy being totaly
dollarized. In this case, the country will have a zero devauation risk but the highest country risk.
The mode suggests that when a non-dallarized economy decides for full dollarization will face a
higher country risk.

Proposition 2: For low (high) values of a an increase in the foreign interest
rate has a stronger effect on the devaluation risk (country risk)
compared to the effect on the country risk (devaluation risk).

Graphs 3 to 5 show the behavior of both devaluation risk and country risk when the free risk
interest rate increases after controlling for different a’s. We usethree values of a toilludrate the
differences (0.05, 0.5 and 0.95).

These graphs show that both risks increase when the free risk interest rate increases, but its effect
on both risks will depend on the value of a. For low vaues of a , for example in Graph 3 when
a takes the vaue 0.05, not only the devauation risk is more important than the country risk, but
aso the effect of an increase of the freerisk interest rate is stronger in this devauation risk.

On the other hand, for high values of a , as an example you can see Graph 5 (a =0.95), this result
is reversed where the stronger effect is on the country risk.



Proposition 3: An economy that faces foreign interest rate shocks will present a
high correlation between the country risk and the devaluation risk.

Graph 6 shows the scatter diagram for country risk and devauation risk when the free risk interest
rate increases given that a is equa to 0.95. This graph shows that athough the effect of an
increase in the free risk interest rate affect both risks, these two risks are highly corrdlated. This
high correlation hold for different valuesof a .

Note that while in Proposition 1 we dlow a to change, in this case we alow the foreign interest
rate to change holding a congtant.

Proposition 4: An economy that suffers a dollarization process will face a
higher country risk and alower devaluation risk.

Graph 7 and 8 show a summary of the country risk and devauation risk for different values of
a’s Thexe grgohs shows tha while the economy is dollarizing (higher a mean that the
government cannot or is not willing to confiscate through a devauation), the country risk would be
increesing and the devauation risk decreasng. Then, a prediction of this mode should be that
during the process of dollarizing an economy, the importance of the country risk should be
increasing and the importance of the devauation risk should be decreasing.

Proposition 5: A contagion effect (an increasein the probability of a bad shock)
will drive up both the country risk and the devaluation risk.

Graph 9 and 10 show that an increase in the probability of default increases both devauation risk
and country risk. The intuition of this statement is that a contagion effect will increase the
probability of abad shock.

Proposition 6: An economy that suffers a dollarization process will have higher
interest rates in domestic currency and in dollars if has a high
contingent fiscal liability. While an economy with low contingent
fiscal liability will show a lower interest rate in domestic
currency but a higher interest ratein dollars.

Contrary to the current belief that a dollarization will decrease the interest rate, Graphs 11 and 12
show that this result depends on how much the country risk goes up after a dollarization.
Depending on the level of the contingent fiscd ligbility the interest rates will go up or down.



Casell: Fear of Floating

A moreinteresting case is when h(DE) reflects the cost of allowing the exchange rete to depreciate
in apartidly dollarized economy. As Cavo and Reinhart (2000) showed there are economies with
floating regimes that do not alow the exchange rate to move further away from a narrow band.
The reason behind this fear is that a Sizeable depreciation could bring havoc in a banking system
that is partiadly dollarized. The evidence of Cavo and Reinhart (2000) suggest that a reasonable
way to modd this characteridtic is using a step function:

h(DE) =0 if DET [lower limit, upper limit]
h(DE) = h otherwise

Figure 1: The bailout cost as a
function of expected devaluation

h(.)

Expected devaluation

We performed asimulation study and the following propositions arise;™°

Proposition 7: The presence of a significant bailout cost will generate a non-linear
relationship between the currency risk and the default risk

In Graph 13 we can see that once we assume a step function, the trade- off between the currency
and the exchange risk will show a discontinuity. For smdl vaues of the devaduation risk, the
potential bailout cost will disgppear and therefore both risks will reduce. For vaues of the
devduation risk higher than a certain threshold a higher a, a grester commitment with the
exchange rate will decrease the exchange rate risk while the country risk increases.

9 Even though we do not report the simulations using a continuously increasing function for h(.) the results
arerobust to that specification. The only caveat will be pointed out below.



If we use a continuous function the trade-off between both risk will remain except for aregion in
which both risks will move together. There will be a line connecting the two segments of Graph
13.

Proposition 8: A more vulnerable economy will face both a higher country and devaluation
risks.

In Gragphs 13 and 14 we plot two different Stuations, one economy with a higher bailout (Graph
14) cost than other (Graph (13). The vulnerability of the economy could come from a higher
degree of ligbility dollarization or the lack of a regulatory system that requires liquidity provisons
for the banking system. Basicdly, an economy in which baance sheet effects are szeable will face
a higher combination of exchange rate risk and country risk compared to another economy with
lower balance sheet effects.

Proposition 9: A fully dollarized economy might obtain -under some conditions- a lower
country risk and a zero devaluation risk.

In Graph 15 we present the case for adopting a full dollarized economy. An economy could ether
choose to be in point B with a low exchange rate commitment (a<1) and with a given leve of
country risk or in point A with the same level of country risk but as the economy is fully dollarized
with zero devauation risk. If you fear, why don’t you fix it for your life?

The same can be andyzed in Gragph 16. At a level of a=04 the devauaion risk is ill high
enough to dlow the existence of a potentid bailout cost in both country and devauation risk
expressons. Asociated with this vaue of dpha we have a country risk of 0.054 and a
devauation risk of 0.48. Under the absence of balance sheet effects thereis no way to switch to a
better point in both directions. If we alow for baance sheet effects, this same country risk would
be attained with afull dollarization and therefore no devauation risk.

Proposition 10: Under the presence of balance sheet effects, a full dollarization of the
economy will reduce thelocal interest ratein dollars.

If our starting point is of an a<1 (see Gragph 17) the option to fully dollarize the economy will
reduce the loca interest rate on dollars. This should not be a surprise as a higher a reduces the
devauation risk and the spread between the interest rate on dollars and the interest rate on
domestic currency. The discrete jump of both series as we move dpha closer to one is just
another way to andyze Proposition 9.

The Role of a Contingent Credit Line

! See Calvo and Reinhart (2000b).
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Using equation (1), the theoreticd models clamsthat if a country can lend and borrow whatever it
wants, this country will never face afisca problem because it can lend the resources | eft over after
a good shock and can borrow in case of a bad shock. This result means that the probability of
default (p,) is zero, therefore, this country will have neither devauation nor country risk. In other
words, the domestic interest rate on domestic currency and foreign currency is equd to the free
risk interest rate.

On the other hand, if the country has limited access to the capital market, the result explained early
aises where the posshility of having an unexpected deficit that could not be financed ether by
rasing taxes domegticdly or via a foreign flow of funds. So, this credit condraint generates an
increase in both deva uation and country risks depending on the government’ s decision concerning
the sector that will be confiscated in case the bad shock materiaizes. Therefore, the role of the
contingent credit line is to subgtitute the incompleteness of the capitad market for emergent
countries.

FINAL REMARKSAND FURTHER RESEARCH

We learned the rdevance of the intertempord fiscd sustainability enduring costly hyperinflation
episodes. This paper teach us again about the rdevance of this fiscd sudanability in the
dollarization debate. Under the assumption that there is a deficit that needs to be financed out,
investors will expect some reaction from the government: ether lose reserves, increase its debt or
print money. Another way to accomplish the objective when dl these avenues are banned is to
confiscate somebody devauating the domestic currency or defaulting on its externd obligations.
In addition, a dollarization closes one of the last two sources of confiscation, the devauation; in
this sense, the dollarization transfers the cost of confiscation from one sector to another.

Concerning the effects over the economy, the paper describe two cases, with and without balance
sheet effect. The results are: i) when the economy does not face a balance sheet effect, as de
devauation risk disappears, the country risk goes up, and ii) when the economy face a balance
sheet effect, a dollarization could reduce the country risk. A caveat of the second reault is that,
the higher the balance sheet effect, the higher the reduction in the country risk.

Further research: The end point of the discussion set in this paper is not the effect of dollarization
on the dynamic and level of country risk and devauation risk, but its effects on the welfare. So,
we are planning to introduce this setting in a framework used by Cavo-Vegh where a
representative individua maximize its utility function subject to its wedth congraint. In the generd
equilibrium setting, the interest rate paid by the representative individua (e.a emerging market)
will be determined by the internationd investor maximization. This setting will dlow us to make
wefare implications concerning the dollarization process, our intuition is that the result will depend
on the baance sheet effect. Let us give you one example to illudrate this point. Graph 18 shows
the rdlation of country risk and invesment for Argentina from 1994 to 1999, if the Argentinean

11



economy has an important balance sheet effect a dollarization could reduce country risk and
increase the long run investment.

REFERENCES
Cdvo, Guillermo (1999a), “On Dallarization”, mimeo, University of Maryland a& College Park.

Cavo, Guillermo (1999b), “Hexible versus Fixed Exchange Rate Regimes’, mimeo, University of
Maryland at College Park.

Cavo, Guillermo (1999¢), “Capital Markets and the Exchange Rate, with Specid Reference to
the Dollarizetion Debate in Latin America’, mimeo, University of Maryland at College Park.

Cdvo, Guilleemo and Carmen Reinhart (2000a), “Fear of Hoding’, mimeo, Universty of
Maryland at College Park.

Cdvo, Guilleemo and Carmen Reinhart (2000b), “Fixing for Your Life’, mimeo, Universty of
Maryland at College Park.

Eaton, Jonathan and Mark Gersovitz (1986), “Debt with Potentid Repudiation: Theory and
Edimation”, Review of Economic Sudies 48 (April): 289-309.

Ferndndez-Arias, Eduardo and Ernesto Tavi (1999), “Devduation of Deflation? Adjustment
Under Liability Dallarization”, mimeo, Inter- American Development Bank.

Hausmann, Ricardo (1999), “Should There Be Five Currencies or One Hundred and Five?’,
Internationa Affairs, 116: 65-79.

Hausmann, Ricardo, Michadl Gavin, Carmen Pagés-Serra and Ernesto Stein (1999), “Financid
Turmoil and the Choice of the Exchange Rate Regime’, mimeo, Inter-American Development
Bank”.

Hausmann, Ricardo, Ugo Panizza and Ernesto Stein (1999), “Why do Countries Hoat the Way
They Foat?’, mimeo, Inter-American Development Bank.

Levy-Yeyati, Eduardo and Federico Sturzenegger (1999), “Classifying Exchange Rate Regimes:
Deedsvs. Words’, mimeo, Universidad Torcuato Di Tdla

Neumeyer, Pablo Andres and Juan Pablo Nicolini  (2000), “Usng Balance Sheet Data to
|dentify Sovereign Default and Devauation Risk”, mimeo, Universdad Torcuato Di Tella

Obstfeld, Maurice and Kenneth Rogoff (1996), Foundations of International
Macroeconomics, MIT Press.

12



Powdl, Andrew and Federico Sturzenegger (2000) “Dollarization: The Link between Deva uation
and Default Risk”, mimeo UTDT.

Sen, Ernesto, Ernesto Talvi, Ugo Panizza, and Gustavo Marquez (1999), “Evaluando la

Dolarizacion: Una Aplicacion a Paises de América Centrd y dd Caribe’, mimeo, Inter- American
Development Bank.

13



12

Graph 1: Trade-off between Country Risk and Devaluation Risk
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Graph 3: Country and devaluation risks with small alpha:
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Graph 4: Country and Devaluation risks for alpha=0.5
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Graph 5: Country and Devaluation risks with high alpha=0.95

*= Devaluation risk

09\'0 > Q&Qx@? & 0903) & 0\0&) 6660«0(0% & 0960 Qg/\ 09/\6 ng’ogcé’) & QQOSO Qﬁ\/o\’g(o
Foreign interest rate
Graph 6: Correlation between Country and Devaluation Risk
high alpha=0.95
0,08
0,07 T
0,06 T
0,05 T
0,04 T
0,03 T
0,02 T
001 T
0 } } } } } } }
0 0,001 0,002 0,003 0,004 0,005 0,006 0,007 0,008

devaluation risk

17



= alfa0.4
7| alfa0.7

—*—alfa0.95

—*—alfal

Graph 7: Country risk for different values of alpha
(dollarized economy alpha=1)

—*alfa 0.4
~®=alfa 0.7
~*alfa 0.95
—alfal

0,1

0,1
0,09
0,09
0,09

0,09
0,08

0,08

1)

0,08

0,08
0,07

0,07
0,06
0,06
0,06
0,06

0,05
0,05

Foreign interest rate

0,05

(dollarized economy alpha:

0,05

0,04 0.04

0,03 0,03

Graph 8: Devaluation Risk for different values of alpha

0,03 0,03

0,02 0,02

0,02 0,02

0,09
0,08 T

0,01 0,01

0
0

0,03 T
0,02 &
0017
0,1
0,09 T
0,08 T
0,07 T
0,06 H
0,05 T
0,04 T
0,03
0,02 T
0,01 T

0,07 T
0,06 T
0,05 §
0,04 T

18

Foreign interest rate



Graph 9: Devaluation Risk under Contagion Effects
Sudden increase in the probability of adverse shock
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Graph 10: Country Risk with Contagion Effects
Sudden increase in the probability of an adverse shock
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Graph 11: Dollarization under High Contingent Fiscal Liability
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(9=15)
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Graph 12: Dollarization under Low Contingent Fiscal Liability

Graph 13: Trade-off between Country and Devaluation Risk
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Graph 16: Country and Devaluation Risk for
different values of alpha with balance sheet effects
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Graph 17: The effect on interest rates
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Graph 18: Fixed Investment Growth Rate
and Country Risk. Argentina
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