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Abstract: 

This paper develops a two-period stochastic model of an exchange rate based inflation 
stabilization plan with a currency board. lt considers a dynamic game framework in which 
inflation and the levels of fiscal expenditure and public debt determine the payoffs available 
to the policymaker at each period of the game. A tax revenue shock, instead of active 
speculation by prívate agents, threatens the sustainability of the currency board and the 
credibility of the fixed exchange rate regime. This shock will be more damaging the higher is 
the inherited public debt stock. Hence, the policymaker must face a fundamental trade-off 
between the credibility and flexibility of such regimes. Sorne interesting policy implications 
about the management of the currency composition of public debt are drawn from the 
model. · 
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seminar participants al the Macroeconornics Research Workshop (EUI). Ali errors and tJ1e opinions 
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Investigaciones Cientificas y Técnicas, Argentina) t11rough an externa! grant is gratefully acknowle<lged. 



1- lntroduction 

High in11ation and hyperinflation are invariably characterized by a great disorder in public finances' . 

In such episodes, the government becomes unable to cope with expenditure demands, and must rely 

on seigniorage revenues (an inflation tax "paid" by the majority of society), because of a limited 

taxation capacity. These expenditures may either come from demands for public goods by consumers, 

demands for subsidies from lobbying interest groups or represent essential social expenditure that 

cannot be easily reduced without facing consid~rable political costs2
. The discrepancy between the 

leve) of such expenditures and limited tax revenues defines the fiscal pressure. 

The question that then arises is about the implications of these fiscal pressures when the government 

is implementing an exchange rate based inflation stabilization plan with complete interna! 

convertibility such as through an orthodox currency board3 which, by definition, excludes an inflation 

tax as a discretionary revenue instrument. 

Following the mainstream exchange rate policy game literature, our contribution consists of 

addressing th.is question by incorporating fiscal pressures in the policymaker's preferences as an 

argument that threatens the sustainability of the currency board and the credibility of the fixed 

exchange rate regime (instead of active speculation by private agents, as in the standard speculative 

attack models). Another key feature in our model is the fact that prívate sector agents know the 

optimization problem faced by the policymaker. Thus, the interactions between the policymaker and 

the prívate sector are captured by modeling both the probability and the size of the discretionary 

devaluation asan endogenous·variable. 

The stochastic game setup developed below not only emphasizes the policymaker's fundamental 

trade-off between credibility and flexibility within the currency board and fixed exchange rate 

regimes, but also combines two opposing effects that influence the evolution of this trade-off during 

the game. In particular, the model considers the positive effect on credibility of maintainfog interna!· 

currency convertibility and the fixed exchange rate, but also the negative effect that persistent fiscal 

pressures have on the sustainability and hence also the credibility of such regimes. 

1 
See Phelps(l973), CEPAL(l986), Heymaim(l986), Leijonhufvud(l990), Dombusch el al. (1991), Easterly ai1d Sclunidl-Hebbel(l991). 

Canavesc(l992), Heymann and Lcijonhufvud(l995), ~-tondino el al.(1996). 
2 

See Masson( l996) for the EU case. 



The remainder of the paper is organized as follows. Section 2 briefly overviews the main concepts 

and the policy issues to be analyzed. Section 3.1 sets out the basic model of a two-period stochastic 

policy game with explicit fiscal pressures. Sections 3.2 and 3.3 present the second period Nash 

solution and the first period Stackelberg solution without learning, respectively. The Nash solution is 

obtained taking devaluation expectations as given, while the Stackelberg solution considers the 

effects of the first period's policies on the second period devaluation expectations. Section 4 

concludes with the interpretation of the results and some policy implications. 

2- Main concepts and policy issues 

As in Greene and Isard(l 991 ), interna! currency convertibility is the legal right of rcsidents to 

acquire, maintain, and transact domestic holdings of foreign currency assets without differential !axes 

and subsidies. lt is the convertibility of currency between residents within national borders while 

externa! currency convertibility is related to transactions behveen residents and nonresidents. 

There are also degrees in interna! currency convertibility. We will always refer to complete interna! 

currency convertibility, meaning the freedom for residents to use their domestic holdings of foreign 

currency to make both current and capital transactions domestically. 

An orthodox currency board is an independent currency authority arrangement by which the 

domestic currency exchange rate against the foreign currency is fixed permanently4 and the foreign 

reserve backing is 100 percent. Its main benefit is promoving price stability and convertibility. 

However, it constrains the policymaker's discretion on fiscal and monetary policy more than 

conventiorial fixed exchange rate regimes. 

Moreover, fiscal policy plays a crucial role within an orthodox currency board regime because it must 

ensure the government's solvency. On the one hand, inflation tax revenues are limited to those 

implied by foreign inflation and the onJy remaining seigniorage revenue comes from the difference 

between the interest earnings from the investment of foreign reserves and the adrninistrative and 

1 
See Grc~ne and lsard(1991), Williamson(l991,1994), Osband and Villanuevn(l993), Schwartz(J993), Dem1ell(l994), Ha.nke and Schuler(J994), Kyei 

and Yoshunura( 1996) for an analysis of issues and e,rperiences wil11 intcmal convertibilily and currency boards. 
◄ In a crawling-peg currcncy board, U1e exchange rate is variable. 
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operational expenses of the currency board. On the other hand, solvency requires an intertemporal 

fiscal surplus equivalent to interest and net debt payments and so, only limited and transitory deficits 

are allowed. 

In an orthodox currency board regime with perfect capital mobility, the base money is determined 

solely by the evolution of foreign exchange rese,ves. The Central Bank can no longer act as a lender 

of last resort and its functions are limited to the management of the currency board and the 

supervision of the financia! system. Hence, apart from some marginal changes in reserve requirements 

that affect the base money multiplier and some marginal open-market operations, money supply is 

then completely determined by the capital flows and the financia! intermediation, and is therefore out 

of the policymaker's control. For this reason, monetary policy will be disregarded as an active policy 

instrument in our model. 

In this context, the sustainability of complete interna! convertibility as through an orthodox currency 

board and the credibility of the fixed exchange rate regime, given fiscal pressures and possibly 

adverse shocks, become the critica! policy issues. 

• The precommitments on the currency board and the fixed exchange rate are aimed at stabilizing 

inflation and devaluation expectations and at producing a rapid disinflation with minimal loss in terms 

of forgone output and employment. Hence, the tying of his hands in this way, represents an attempt 

to ensure the policymaker's credibility with regard to the implementation of policy announcements 

and the general policy strategy. We will refer to credibility as the likelihood estimated by the private 

sector that the policy commitments will be maintained even in the presence of ad verse shocks
5

. 

The sustainability of fixed exchange rate regimes has been addressed in the literature by two classes 

or "generations" of speculative attack and balance of payments crises models6
• The first of these 

analyze the consequences of incompatible fiscal, monetary and exchange rate policies for the balance 

of r>avtt1e11t11 of a Rttrnll 011011 eco11onw, 111 a Reminal paper; KrugmanO 979) showed that, under e flHed 

exchange rate regime, an expansionary monetary policy leads to a gradual loss of foreign exchange 

reserves and, finally, to a speculative attack against the domestic currency that forces the 

5 As in Drazcn and Masson(l994), Masson(l995), Masson ru1d Agénor(l996) and Velasco(l996a,b). 
6 Recenl survcys are Agénor el al. (1992), Willman(l992), Blackbum and Sola(l993), Obstfeld(l994), Jeanne(l994) and Eichegrcen, Rose and 
Wyplosz(l994, 1995). 

3 



/ 
¿donment of the fixed exchange rate regime. Because of the nonlinearities involved in his model, 

~ however, Krugman was unable to derive explicitly a solution for the timing of the collapse of the 

fixed exchange regime. Later work by Flood and Garber( 1984a) provided an example with a solution 

in a linear model. 

Subsequent literature
7 

has amended and extended these original models by incorporating several 

topics: the nature of the post collapse exchange rate regime, uncertainty regarding the monetary 

policy rule and the critica! level of reserves that triggers the regime switch, real effects of anticipated 

crises, externa! borrowing and capital controls, imperfect asset substitutability, sticky prices and 

endogenous policy switches to avoid the collapse. 

The structure of these models implies that the only possible equilibrium is that of devaluation. A 

second class of model, which began with Flood and Garber( 1984b) and Obstfeld( 1986), allows for 

multiple equilibria in the foreign exchange market. Many of these models are called "models of self

fulfilling speculative attacks"8
, because the speculators' views, rather than the incompatibility of the 

policy stance, causes the currency devaluation even within an ex-ante viable and sustainable fixed 

exchange rate regime. Another important difference between these two classes of model is that the 

second class incorporates explicitly the optimizing behavior of the policymaker. 

The credibility of a fixed exchange rate regime in the absence of a binding commitment technology 

has been extensively analyzed in the literature using a game theoretic framework9
. In general, the 

policymaker may decide to switch from a fixed exchange rate regime to a flexible one and so reneging 

on his promises, if the benefits of doing so offset the costs. Hence, the policymaker' s political 

incentives and constraints rather than the loss of foreign exchange reserves cause the switch from one 

exchange rate regime to another. The paradigm here is the monetary policy game in a closed 

economy developed by Kydland and Prescott(l 977), Barro and Gordon(l 983) and Barro(l 986), 

adapted to the open economy10
. In these exchange rate policy games, the more effectively the 

policymaket signals his toughness ( even if weak), the more he enhances his teputation and the 
credibility of the announced policy. 

7 
See references indicated in the survey-3 cited above; and Flood et al.(199S), Lewis(l99S), Obstfeld(l99S), Frankel and Rose(1996). 

1 
See Ozk.an and Sutherland(l9.94a,b), Obstfeld(l994, 199S), Bensaid and Jeanne(l99S), Jeanne(l995), Krugman(l996). 

• See Tli0nzano{l996) for a recent survey. · 
10 

See Hom and Persson(l 988) and Obstfeld(l 99 lb) for early examples and Tronzano(l 996), for more recen! examples. 
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111 the model that follows we attempt to address sorne of these issues. In particular, we analyze the 

role played by the fiscal expenditure in nontradables and the level and currency composition of public 

debt within an orthodox currency board regime. AJ so, expectations of a regime switch are built into 

the game setup and thus influence the policymaker's and the prívate sector's decisions. In this flrst 

htodel, lio,vever, there is no learning process by the private sector. 

3- An exchange rate based inflation stabilization policy game with a currency board 

3.1- The game and macroeconomic model structure 

As ir1 other public finance models13
, the government has to deal with a two-fold problem. On the one 

hand, the govemment is pressured by the need to supply public goods and social transfers to 

consumers and by the demand for subsidies from lobbying interest groups, which they are unable to 

finance by regular taxation14
. On the other hand, finance by borrowing, cannot increase unboundly 

without provoking an adverse reaction in the capital markets, or exceed an upper limit enforced by a 

·multilateral commitment such as the Maastricht Treaty for European countries or the lMF's 

adjustment program goals, for developing countries. The policymaker's objectives therefore turn on 

the domestic inflation rate and the gap between the actual and a "desired" level of fiscal expenditure. 

We consider a small open economy producing both tradable and nontradable goods in which 

monetary and fiscal. policy is located within a single policymaker15
. His instruments are the exchange 

rate16
, the level of fiscal expenditure in nontradables and the domestic currency public debt stock. In 

each period of the game, he rnust decide not just whether to devalue or not, but also how much to 

spend on nontradables and how much to borrow in domestic currency. 

The policymaker then sets his instruments to minimize a loss function17 La (assumed to be convex 

and° differentiable): 

11 Sce He}m3Jm nnd Sanguinclli(1994), Mondino et al.( 1996), among others. 
1
~ In our model, we considcr botlt lhe "desircd" fiscal Cl\~ndilurc and lhe regular ta.xalion c.,pac ily a.s exogcnous. However, tltey are tite resull of a polilical 

gamc that is nol analyud hcre. 

15 Titis implies tltnl tite conmton problems ofliscal and monelary policy coordinnlion ore ruled out. Howcver, lite con.sistency iMues remnin. 
16 

Oeflncd as unil! of domestic currcncy required lo purcha.se one unil of forcign currcncy. 
11 

Tiús Is almos! sinúlar to lita! used by Heymann Md Sanguinelli(l994), bul includcs uncertainly aboul ll1e policymaker's preferences. 
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subject to, 

g~ + (1 + r, Xi+ p; - p, };,_1 + e, [g • + (i + ;; }6,:1 ]- (1 + 111 ) = b, + e,b; ~ b, + e,b,• 

where, 

P, = A1T, + (l - A)p~ 

~, E" ~ "N 
P = '/'J = 7r = p 1 1 1 1 

Vt 

(3 .1) 

(3 .2) 

(3.3) 

(3 .4) 

(3 .5) 

(3.6) 

where: p : domestic inflation rate, gN : real fiscal expenditure in nontradables, g : "desired" fiscal 

expenditure in nontradables, 1T: actual devaluation rate, b: domestic currency public debt stock at the 

end of period, 8: policymaker's discount factor (O < 8 < 1), Ct: escape clause cost (Ct > O if 

devaluation occurs, Ct = O, otherwise; and c1 < c2), r: real domestic interest rate, p' : expected 

domestic inflation rate, e: real exchange rate, g*: real fiscal expenditure in tradables, i*: international 

interest rate, b* : foreign currency public debt stock, ¡ : constant real tax revenue, u: tax revenue 

-2 

shock (assumed to be uniformly distributed: u1 ~ iid[-u,u), E(u1) == O, a:=!!_), li : domestic 
3 

currency public debt limit, -¡;•: foreign currency public debt limit, i: nominal domestic interest rate, 

-r : financia! risk premium, n-• : expected devaluation rate, p~ : nontradables' price variation. Finally, 

a is a preference parameter of the policymaker that trades off the benefit from accommodating fiscal 

pressures through devaluation with the cost of a non zero inflation rate. AH parameters are 

assumed to be common knowledge. 

In particular, a surprise devaluation may cause an unexpected reduction in the value of interest 

bearing, non-indexed, qomestic currency public bonds. Governed by the objectives of the 

policymaker, this "devaluation revenue" could be directed towards financing a larger fiscal 

expenditure in nontradables given sorne target leve) g, rather than towards reducing the public debt 

stock. 

7 



To evaluate the cost associated with using devaluation we simply assume that the policyrnaker faces a 

fixed escape clause cost Ct > O whenever he devalues18 during the stabilization plan. This cost is not 

necessariJy proportional to the devaluation size nor any other macroeconomic variable but can be 

associated with voter disapproval (when price stability is a central issue in the electoral process
19) or 

even removal from office. For this reason, we will consider this cost as increasing in time ( c, < c2), 

given that the policies implemented during the stabilization plan influence the chances of the 

incumbent government of winning the elections talcing place at the end of the second period. 

The setup is a two-period stochastic game, in wlúch the foreign currency public debt stock is the state 

variable that links payoffs in both periods and influences devaluation expectations. We do not attempt 

to explicitly model the forces driving a speculative attack, which we believe have microeconomic 

stimuli relating to the speculative incentives in the financia! markets. Instead, we simulate its effect 

through an ad verse tax revenue shock, because it affects the government' s intertemporal budget 

constraint in an essentially equivalent manner. Tlús shock will be more damaging the higher is the 

inherited public debt stock. Then, as repudiation is explicitly excluded as a possible means of 

reducing tlie outstanding public debt, it becomes crucial that tax revenue shocks and policies have 

persistent effects on public debt accumulation in the model that extend to future periods, constraining 

the policies to be implemented in these periods. 

To solve the game we will work on the following reduced form equations: 

p, = n; +A(n, - n;) 

g~ _ + D, - 111 - h, - B; (1r, - n,•) = e,h; ~ O 

where, h, ~ b, 

e, = e,_1 + (1 - AX1r, - 1r;) 

D, = (1 + r, }'J,_1 + e,_1 (o,• - b,• )- ¡ 

.a; =g·+(1+;;y;L1 

.. ·. B,d = (1 + r, )Ah,_, - (1-A)(o; -b,·) 

(3 .7) 

(3 .8) 

(3.9) 

(3. 1 O) 

(3. 11) 

(3 .12)' 

(3 .13) 

11 Fol11Jwing Obstfeld (199th), Cukiem1an, Kigucl and Liviatan(1992), Cukiennan, Kiguel and Leidcnnan (1994), and 07.kan and.Sulherland (l994a.b, 
~9<:'51 # . -n~? ,!~.~ 0 
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(3 .14) 

Equation (3 . 7) is the domestic inflation rate20
, determined by the · price variation in tradable and 

nontradable goods. The price variation in tradable goods depends on the evolution of the exchange 

rate (assuming no variation in their international prices). Producers in the nontradable sector set their 

prices so as to protect their position relative to the tradable sector and to respond to wage variation 

within their own sector. Both wages and prices of nontradables are then driven by expected changes 

in the exchange rate. The real exchange rate is defined in (3 .1 O). 

Equation (3. 8) is the intertemporal fiscal budget constraint. The term D1 (3. 11) is the total amount of 

net fiscal liabilities, determined by the previous periods' decisions on expenditures and debt financing 

in both currencies and by the constant component of tax revenue in period t. The term G,♦ (3.12) 

measures ali the expenditure and debt components in foreign currency. Public debt in both 

currencies has the same maturity structul'e, which is here assumed to be of one period. The 

term Bt (3 .13) is the base of the "devaluation tax". Hence, the revenue from surprise devaluation 

will be determined by the net difference21 of two components. One is the unexpected reduction in the 

' value of interest bearing, non-indexed, domestic currency public bonds. The other component is the 

extra cost incurred in purchases of tradables and interest services on foreign currency public debt. 

Finally, to preclude the trivial solution (JT, = 0,g~ = g), the "desired" fiscal expenditure will be 

assumed to be large enough that the condition (3.14) will be fulfilled in every period. 

The timing of the inflation stabilization plan is as follows (Fig. 3 .1 ). First, the government enacts a 

Convertibility Law with two preconunitments: 1) the complete interna) convertibility of the domestic 

currency as through an orthodox currency board and 2) the obligation of the currency authority to 

keep a foreign reserve backing, at every period, equivalent to at least 100 percent of the domestic 

base money stock (in arder to guarantee the convertibility of the domestic currency). Second, both 

the policymaker and the private sector observe period t-1 public debt stock in both currencies. Third, 

the private sector sets its devaluation expectations on the basis of the observed debt stocks and 

period t-1 exchange rate policy. Fourth, the tax revenue shock is realized during period t and is 

19 See Milesi-Ferretti(l995). . . . 
ir, This fonm1lation also appears in / ,g011or(l994). 

li .1; - .... . . -:. , __ .-_-.:_ : .. .: -: . :. ;,. ... :> ... , t.".,;6~•• , ::,1 • ... ~ ! .:. , ... :.u l.'u (~i:ti,u,(,J ¡¡,j,1 Vc;!' lJse Oj,l1if1'1 t pú,1,:y. 
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observed only by the policymaker22
. Fifth, the policymaker sets its policy instruments on the basis of 

ali observed variables and given the private sector's devaluation expectations. Sixth, elections take 

place at the end of period 2. 

POLICYMAKER 

Convertibility 
Law. 

lnhcriled Tox Policy lnhcriled Tax Policy 
public debl rcvenu inslrument public dcbl revenu inslrumcnt 

stock e shock s chosen stock e shock s choscn Eleclions 

"' "' "' "' "' "' "' • Period 1 • Pcriod 2 • 
• • • 
"' ,fl "' "' "' Time 

lnherited Devaluation Period 1 lnherited Devaluotion 
public debt expectations exchru1ge public debt expectations 

stock rnte policy stock. 
observed 

PRIVA TE SECTOR 

Figure 3.1- Timing of the inílation stabilization plan 

3.2- Second period Nash solution 

At the beginnirig of the second period, the policymaker inherits a debt stock in both currencies from 

the ftrst pertod and has t~ decide whether to devalue or not, how much to spend on nontradables and 

how much to·borrow in domestic currency in order to minimize (3.1) subject to (3.8), the realized tax 

revenu.e and the prívate sector's rational expectations of devaluation (which have been already set). 

Let L; d be the loss from devaluing and L~.f the loss from continuing with the fixed exchange rate 

regime, with the superscript e indicating that the loss is conditional on the realization of the tax 

revenue shock. Devaluation in period 2 will be optima! when the tax revenue shock is low enough 

that the costs of maintaining the fixed exchange rate exceed those of incurring higher inflation. 

Therefore, the policymaker will devalue when L~.d < L~.f and the optima! values for the policy 

instruments will be: 

22 
l11is infonnatioo ndvanlage can be rcasonably juslilied by U.e facl lhat data on tax revenues are always available lirst to !he poliC}111aker. 

lO 



_ aB1 (g + D2 - 11 2 - iiJ+ (x2 - ,-1.}r; 
N2 ---=---..,;=--=----=-- ---=--<--'---=----'---=-- (3.15) 

X2 

_ g: =g-,,iµ(g+D2 - 112 - bJ+B;n;] (3.16) 
X2 

(3 .17) 

where, x2 = ,,t2 + aBj2
, and the superscript d refers to devaluation. 

By using (3 .15), (3 . 16) and (3 .17) we obtain the conditional loss for the policymaker in this 

discretionary devaluation eguilibrium: 

(3 .18) 

When L~.d > L~.r, the policymaker will not devalue in period 2 and so the optima! fiscal expenditure 

changes to, 

(3.19) 

(3 .20) 

where the superscript f refers to fixed exchange rate. 

Now, ·1he associated conditional loss in the 11011-devaluation eguilibrium becomes 

(3.21) 

11 



We now consider the mechanism for devaluation expectations formation and evolution: they depend 

on two elements: 

l) The exchange rate policy implemented in the previous period ( devaluation or pegging), which can 

be considered as a reputational factor. 

2) The probability of devaluation, g1ven the policymaker's preferences, which is defined as the 

probability that the tax revenue shock be lower than a threshold level obtained from the following 

"temptation" condition: 

(3.22) 

According to this condition, the policymaker will devalue in equilibrium whenever an adverse 

tax revenue shock is combined with: large fiscal expenditure demands; large inherited dcbt 

' stocks; high domestic and international interest rates; high devaluation expectations; and low 

domestic and foreign currency debt limits as well as a relatively low escape clause cost. The 

influence of the inhel'ited real exchange rate will depend on the difference between a; and h-z•. 

Notice that also the base of the devaluation "tax" ( Bj) plays a key role in dctermining tite 

incentives to devalue: in the extreme case of complete debt dollarization tlaere will be not at ali 

incentives to devalue. 

From thé "temptation" condition (3 .22), we can immediately determine the threshold level of the tax 

revenue shock (Ü2 ) at which, for given g,r2 ,h¡,ei,G;,i,"ii2 ,1r;,a and c2, the polic.ymaker will be 

indifferent between devaluing or continuing with the fixed exchange rate regime: 

(3.23) 

where, 'z 2 =g+D1 -b2 . 

12 



[(I-,t)2 +aB;lh; 
2 

o 

z 2 

Figure 3.2- Policymaker's second period losses 

it is relevant to notice in (3.23) the simultaneous dependence between Ü2 and n-; for given z2 and 

c2: the higher the devaluation expectations, the higher the tax revenue threshold must be to keep the 

pólicymaker indifferetü between devaluation and maintaining the fixed exchange rate regime; and the 

higher the threshold, the more likely the policymaker will be to devalue and hence devaluation 

expectations increase. 

Figure 3.3 shows the relationship between Ü2 and 1l'; for two alternative levels of c2. There is a 

critica! value of n-; for which the threshold reaches the top value of the tax revenue shock range. At 

this point, devaluation becomes an event with probability one. 

13 



tr' 2./ srg ,el 

Figure 3.3- Threshold and devaluation expectations relationship 

Now, the rational devaluation expectation ( E1r 2 ) for given private sector's devaluation expectations 

( 1r;) is defined as the product of the probability of devaluation and the conditional expectation 

E[1r2 /112 < uj. So, 

(3.24) 

where, 

(3. 25) 

Given that the tax revenue shock is assumed to be uniformly distributed in the interval [-u,u], the 

probability of devaluation is estimated as, 

(3.26) 

14 



where, O :::; q2 ::; 1 . 

By replacing (3.23) in (3.26), we determine the value of q
2 

for given 1r~, 

(3.27) 

Then, inserting (3.25) and (3 .27) in (3.24), we obtain the expression for the private sector's rational 

. devaluation expectation, 

(3 .28) 

(3.29) 

In full equilibrium, ·E1r 2 = 1r;, then we can derive the two solutions for 1r; and graph them in Fig. 

, 3.4. 

(3.30) 

(3 .31) 

15 



o 
e 

1í 2,d 

45º 

E1r2.d 

Figure 3.4- Second period devaluation equilibl'ia 

Figure 3.4 shows that there can be hvo equilibrium devaluation expectations (l and 2), 

corresponding to hvo different probabilities and sizes of devaluation. The pure discretionary 

devaluation equilibrium (3) corresponds to a probability q2 equals to one, because ii2 = ¡¡. 

Also, the "fundamentals" affect the multiplicity of equilibria by shifting the vertical intercept 

of E1r2 . 

Finally, we can obtain the policymaker's expected loss for the second period under devaluation and 

under pegging. 

(3.32) 

(3.33) 
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3.3- First period Stnckelberg solution 

To obtain the first period Stackelberg solution, we have to consider the effects of th.is period's 

policies on second period devaluation expectations and on the state variables. Such effects come 

through two variables: D2 and Bj, which depend on 1r 1 ,g1, b1, b;. 

In arder to derive a closed forrn of the optima! values far the policy instruments, we will assurne that 

in tite first period tite public debt limit in botlt cunencies is binding. This assurnption rnay be 

justifi~d by the low credibility that goverrunents usually face when implementing a new stabilization 

plan after many previous failed attempts. This low credibility is reflected then on the lack of 

confidence of interna! and externa! lenders, who constrain the amount of financing available to the 

governrnent. In our rnodel, the main consequence of this simplifying assumption will be to limit the 

effects' transmission channels, given that only 1r I will affect second period devaluation expectations, 

instead of ali the policy instruments. Then, we have, 

b. - ¡;· 
1 - 1 

where, e; = g • + (1 + i; y;;·. 

(3.34) 

(3 .35) 

(3. 36) 

The policyrnaker has to núninúze the following two-period loss function subject to the public debt 

limits, the realized tax revenue and the prívate sector's rational expectations of devaluation (which 

have been already set). 

(3 .37) 

where, EL2,d and EL2•1 are given by (3 .32) and (3.33). 
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Devaluation in the first period will be optima! if L~.d < L~.r and the optima! values far the policy 

instruments will be: 

1r, = -(x, +GBq.,')±Kx, +GBip')2 +4GBip[(x, -..t}r¡' +aB,d(g +D, - ~ - u,) - GBip"]f'
2 

( 3 _38) 

2GBq., 

(3.39) 

(3 .40) 

x, = ,1,2 + aBt2
, and (j), (j)', and (j)" are very complex parameters that are not explicitly derived here. 

When L~.d > L~.r , the policymaker will not devalue in period l and so the optima! fiscal expenditure 

changesto, 

(3.41) 

(3.42) 

The mai11 issue in deriving the first period Stackelberg solution is computing the impact of 

devaluation on the expected losses of the second period both under devaluation and under pegging. 

This impact is captured by a complex expression that includes as one of its main factors to: 

(3.43) 

Then, the impact of a first period devaluation on the expected losses of the second period will depend 

on the sign of the gap ( a2• - b2•) where, a; is the maximum value of the inherited expenditure and 

debt components in foreign currency, and 'ii; is the foreign currency limit either imposed by lenders 

or multilateral arrangements ( e.g. IMF, Maastricht Treaty). In particular, the reaction of the 
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international capital markets in determining b2• becomes crncial for evaluating the consequences of a 

first period devaluation within an exchange rate based inflation stabilization plan with an orthodox 

currency board. 

4- Interpretation of results and policy implications 

We summarize and fully describe the second period equilibria by considering only the case when 

ii'2 ht1>0 > ii'2 ht1=0. This case23 can be interpreted as a situation in which devaluation in the first 

period increases second period devaluation expectations and so the tax revenue threshold. 

U2 > ¡¡2 ht1>0 ii'2 ht1=0 < U2 < ii'2 ht1>0 U2 < íi2 ht1=0 

l) 1t1>0 Pegging Devaluation Devaluation 

(3.30) 7t2 = o, (3.19), (3.20) (3.15), (3.16), (3 .17) (3 . 15), (3 . 16), (3. l 7) 

2) 1t1=0 Pegging Pegging Devaluation 

(3 .30) 1t2 = O, (3 .19), (3 .20) 1t2 = O, (3.19), (3 .20) (3.15), (3.16), (3.17) 

Thi~ table show us that second period equilibria depend crucially on what has happened in the first 

period (devaluation or pegging) and on the realization of the tax revenue shock. In particular, when 

the size of the tax revenue shock is between the two thresholds ( u2 ln1=0 < u2 < ii'2 /n1>0), it is alone 

the exchange rate policy implemented in the first period that counts for determining whether the fixed 

exchange rate equilibrium or a devaluation equilibrium holds. 

On the other hand, when the size of the tax revenue shock is outside the range between the two 

thresholds, either a devaluation equilibrium (when u2 < u
2 

ht1=0) or the fixed exchange rate 

equilibrium (when u2 > ii'2 ht1>0) will hold whatever the first period exchange rate policy 

implemented. This result is somewhat different to that obtained by Velasco(l 996a). In his model, a 

first period devaluation is always followed by a second period devaluation, because it unambiguously 

reduces the public debt stock left behind. In our model, howev~r, the public debt stock in both 
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currencies is the same tmder devaluation or pegging, because the surprise devaluation revenues are 

fully directed towards financing larger fiscal expenditure in nontradables rather than to reduce the 

public debt stock. 

Regarding the losses associated with devaluation and pegging ((3.18) and (3.21)), we can observe 

that: 

1) L~.d and L;_1 are increasing in the "desired" fiscal expenditure, the inherited debt stocks in both 

currencies, the domestic and international interest rates, and devaluation expectations; but decreasing 

in the domestic and foreign currency debt limits. 

2) DisCl'etion would be better than following the rule of a fixed exchange rate in period 2 if the 

escape clause cost were zero. Th.is is due to the "benefit" of the discretiohary devaluation, that 

allows the policymaker to increase the fiscal expenditure in nontradables such that g{ < g1 < g. In 

fact, as g1 - g{ = Bj TC 2 , the larger the discretionary devaluation, the higher will be the difference 

betwe~n the levels of fiscal expenditure in nontradables under the two regimes. 

Given the policymaker' s preferences, the effects of the fiscal expenditure demands, the inherited debt 

stocks, the domestic and international interest rates and the domestic and foreign currency public debt 

limits on devaluation expectations are not straightforward. Far this reason, we can conclude that as 

the net effect of a first period devaluation is ambiguous, second period devaluation expectations may 

be higher or lower depending upon the particular values assumed by the model's pararneters. This 

ambiguity also app_ears in Drazen and Masson(l 994) and V el asco( 1996a). 

In this game structure, the policymaker has incentives to devalue in arder to reduce the gap between 

the actual and the "desired" fiscal expenditure leve!. Besides the escape clause cost, a surprise 

devaluation increases the real exchange rate and so the costs on purchases of tradables and the 

following period's interest services on foreign currency public debt. This cost-benefit trade-off may 

explain · ·why those governments which are highly indebted and tied by commitments such as a 

currency board and/or fixed exchange rate regime, may usually "face" a real exchange rate 

appreciation. In the context of these regimes, real exchange rate appreciation may be interpreted not 

2.3 The oll1er case with ll1e opposile inequality is also possible for certain set f cfaramelers. 



only as a toughness signal24
, but also as a "sophisticated" device that reduces the burden of fiscal 

expenditure in foreign currency and so allows the go"'.ernment to spend more in nontradables when 

fiscal pressures continue to bear. 

Regarding the managernent of the public debt's currency composition, two alternative interpretations 

may be drawn. The "optimistic11 one would say that, given the confidence of investors on the 

sustainability of the convertibility program and the fixed exchange rate regime, domestic currency 

public bonds will be accepted by them with a reasonable financia! risk premium. In this case, the 

government's ability to issue debt in domestic currency also constitutes a good signal to investors. 

The "pessimistic" interpretation would say that when the government becomes unable to sell its 

domestic currency bonds, even with a high financia! risk premium, it is because investors are 

anticipating that the policymaker is "preparing the field" for a future devaluation, by trying to 

increase the base of the devaluation "tax.11
• In contrast to the "optimistic11 case, now the government's 

inability to issue domestic currency debt is a bad signal to investors. 

In fact, this "pessimistic" interpretation may be applied to the management of the public debt's 

currency composition just before the Mexican "tequila" crisis in December 199425. Since the 

begi1ming of the second quarter of 1994, the Mexican economic authorities were engaged in 

substituting short-term foreign currency bonds (Tesobonos) for domestic currency ones (Cetes). As a 

result of these swap operations, the stock of Tesobonos increased from 14.0 billion pesos in March 

1994 to 85.2 billion pesos in November 1994. In this latter month, the share of Tesobonos as a 

proportion of the privately-held stock of Cetes and Tesobonos reached 80 percent. 

We can conclude then, that the policymaker's reputation and a durable tight fiscal policy are both 

necessary to maintain and enhance the prívate sector' s view of the sustainability and credibility of an 

orthodox currency board regime. Such a tight fiscal policy will imply that the fiscal expenditure 

demands for public goods and social transfers and demands for subsidies by lobbying interest groups 

should be strictly controlled and the tax system be strengthened. 

24 
Su WiJ1ckler(l991). 

i, See Calvo and Mendoza(l996), ~fasson and Agénor(l996), and Sach.s el al.(1996n,b) for more dctails. 
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AJso, the policymaker should make explicit his compromise of not exceeding an specific public debt 

limit and choose the appropriate maturity structure and currency composition of public debt in order 

to generate more confidence on the sustainability of the convertibility program and the fixed 

exchange rate regime. As affirmed by Giavazzi and Pagano(l990): " ... it is not only the leve! of public 

debt that matters far the viability of fixed rates, but also the way one manages this debt. In a high

debt country, the viability of a fixed exchange rate regime can be enhanced by lengthening the 

average maturity of debt, spreading maturing issues as unifarrnly as possible and developing a market 

far public debt denominated in foreign currency ... These debt management policies are ali the more 

needed the larger the size of public debt outstanding and the smaller the foreign exchange reseives 

owned by the Central Bankº (pag. 127-8). 
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