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El ections and the timng of deval uations’
Ernesto H Stein and Jorge M Streb

| nt roducti on

| t has |long been recognized that deval uations are
politically sensitive events. In a classic paper, Cooper (1971)
pointed out that devaluations in developing countries inpose
sizable political costs on finance mnisters, who tend to |eave
shortly after the devaluation takes place. In addition, on
occasi ons deval uations have led to the fall of the governnent.

To the extent that deval uations inpose significant political
costs, these costs should affect the governnent’s incentives
regarding the timng of exchange rate adjustnments. In particular,
we expect that governnents will try to avoid devaluations in the
run-up to elections, and wll post pone corrections unti
el ections have taken place. In this paper, we present a political
econony nodel consistent with this pattern.

There are plenty of episodes in which deval uations required
to correct exchange rate m salignnments have been postponed, in an

effort to help the electoral chances of the party in office.
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excel l ent research assistance. W al so thank comments received at
the October ‘97 LACEA Conference in Bogota, and at semnars at
CEMA, UTDT and Universidad de La Plata. Jorge Streb thanks the
| ADB for financial support.



Among the episodes that notivate our ideas on the political
mani pul ati on of exchange rates are the 1986 Cruzado Plan in
Brazil, the failed 1989 Primavera Plan in Argentina, and the 1994
Mexi can Peso crisis.

In the Cruzado plan, the exchange rate was pegged despite
mounting current account deficits. Cardoso (1991) stressed that
“another election looned, and, in the best Brazilian politica
tradition, corrective actions were placed on hold. This tinme the
new neasures (i.e., the devaluation) were announced inmmediately
after the (legislative) elections”. The min elenent of the
Pri mavera plan was the reduction of the rate of craw, wdely
interpreted as an attenpt to noderate inflation in the run-up to
the 1989 presidential elections (Heymann, 1991). However, a
specul ative attack, am dst the suspension of external financing,
led to a sharp devaluation that ended the stabilization attenpt
before the elections, with disastrous electoral results for the
ruling party.

The 1994 Mexican Peso crisis is a recent and nuch di scussed
exanple of waiting wuntil after an election to correct an
overval uation. As Qbstfeld and Rogoff (1995) note, the skepticism
over exchange rate commtnents prevailing in Mexico in 1994 was
conpounded by the governnment’s previous track record of deval ui ng

in presidential election years. As we point out here, the



governnment’s tenptation to devalue has a precise timng: after
the elections.?

Compl enenting this evidence at an episodic level, there are
nore systematic studies that support this pattern. Edwards (1993)
studies the timng of 39 large devaluations (15% or nore) in
denocratic reginmes, and finds that they tend to occur early on in
the term Gavin and Perotti (1997) include in a recent study of
fiscal policy in Latin Anerica a section on the determ nants of
shifts in exchange rate reginmes fromfixed to flexible. They find
that the likelihood that such a shift wll occur increases
significantly right after an el ection has taken pl ace.

Klein and Marion (1994) study the duration of exchange rate
pegs to the US dollar for a sanple of 17 Latin American countries
in the 1956-1991 period. In contrast to Gavin and Perotti, who
focus only on regine shifts, these authors consider step
deval uations as the end of a spell and the begi nning of another.
They find that the likelihood a peg will be abandoned i ncreases
i medi ately after an executive transfer.

Al t hough the evidence on the relationship between el ections
and the timng of devaluations is still scant, it appears to

support the hypothesis that devaluations tend to be del ayed until

! This phenomenon is obviously not limted to Latin Anerican

economes. In the case of Israel, for exanple, Ben-Porath (1975)
stresses that the closest a deval uation ever cane to precedi ng an
el ection was eighteen nonths, suggesting that devaluations are
avoided in the run-up to el ections.
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after elections. There is, however, no theoretical node

consistent with this pattern. In this paper, we develop a
political cycle nodel to explain the tenptation of the governnent
to mani pul ate exchange rate policy for political purposes. In
addition, we provide new enpirical evidence on the relationship
bet ween el ections and the timng of deval uati ons.

The traditional political business cycle nodel, due to
Nor dhaus (1975), assunes backward-Iooking voters. Rogoff and
Sibert (1988), Rogoff (1990), and Persson and Tabellini (1990),
however, obtain political cycles even in the presence of forward-
| ooking voters, as a result of a signaling gane between voters
and the governnment, in the presence of inconplete information on
t he degree of conpetence of the incunbent.

I n Rogoff and Sibert (1988) and Rogoff (1990), the signaling
gane is not cast in ternms of a political business cycle, where
current enploynent can be boosted through expansi onary aggregate
demand policies, at the cost of higher inflation l|ater on.
Rat her, they stress a political budget cycle where visible taxes
are Jlowered, and visible expenditures are raised, Dbefore
el ections. The existence of political budget cycles had been
pointed out by Tufte (1978), with data fromthe U S. and Europe,
and Anes (1987) found a simlar pattern in Latin Anerica.

Qur nodel applies the rational political budget «cycle

approach to exchange rates. It extends Stein and Streb (1998),



whi ch nodel s el ectoral cycles in an open econony to explain the
timng of price stabilizations around el ections.

The nodel has three distinctive features. First, the costs
of inflation and devaluation are derived from m crofoundati ons,
in a nodel with a cash-in-advance constraint, where inflation
acts as a tax on consunption. The key trade-off is between
inflation today and inflation tonorrow, which anmounts to giving
the wunpleasant nonetarist arithmetic of Sargent and Wallace
(1981) a political econony rationale.

Second, we consider an open econony where inflation and
devaluation are identical, so the nodel is interpreted in terns
of its inplications for nom nal exchange rates. The pattern of
deval uations around elections is seen as a political budget
cycle, a feature overlooked 1in conventional stories that
concentrate on a cl osed econony.

The third feature is the basic analytical innovation. The
typical assunption in political budget cycle nodels is that
governments share the wutility function of voters, but derive
additional wutility from being in office, which my l|lead to
opportuni stic behavior. The only informational asymetry regards
t he degree of conpetence of the governnment. W introduce a second

di mensi on over which there is inconplete information: voters do



not know whether the incunbent is opportunistic or not. This two-
di mensi onal inconplete information has inportant inplications.?

Asymmetric information regardi ng opportuni sm can change the
nature of the equilibriumin the signaling ganme, noving it away
froma separating equilibriumto a partially pooling equilibrium
Incidentally, we also nove away from an inplication of previous
rational political cycle nodels, which we do not find
particularly attractive: that, in equilibrium only the conpetent
governnment mani pul ates economc policy to signal conpetency,
while the inconpetent sinply reveals its inconpetence and | oses
t he el ecti ons.

The plan of this paper is as follows. Section Two introduces
the economc nodel, wth a cash-in-advance constraint that mnakes
nom nal devaluations a form of distortionary taxation. Section
Three studies what happens with the econony once a political
system is introduced, in an inconplete information setup where
voters are uncertain about how conpetent and how opportunistic
politicians are. Section Four |ooks at the enpirical inplications

of the nodel, and how it relates to evidence on el ections and the

> These twin dinensions of conpetence and opportunism relate to
Covey et al. (1995), p. 240-1, who enphasize the inportance of

both conpetence and character. Taking the case of a doctor, they
remark that we require a doctor to be both conpetent (to nmake the
ri ght diagnosis and prescribe the right therapy) and honest (to
not submt you to a surgery you don’'t need). Wi nschel baum (1998)

al so introduces two-dinensional inconplete information, in a
princi pal -agent nodel of corruption where purchase costs can be
| ow or high and the honesty of the procurenent nmanager varies.



timng of devaluations drawn from Latin-American countries.
Section Five presents the conclusions and the extensions for
future work.
1. The econom c nodel : deval uations as distortionary taxation

W work with a two-period nodel for a small open econony. A
key feature of the nodel is a cash-in-advance constraint, by
which agents need to hold noney in order to consune. The
opportunity cost of holding noney is given by the nom nal
interest rate. In the context of our nodel, inflation and
deval uation are equivalent, and thus devaluation, through its
effect on the nomnal interest rate, acts as a tax on
consunption. A key trade-off in the nodel is that between present
and future devaluation. After deriving this trade-off in Section
Two, the political econony nodel of Section Three will show that,
under asymmetric information, the incunbent governnent may have
incentives to exploit this trade-off for political purposes.
Pref erences, technology and financial assets

There is a private tradable good, y., and a public good
Ygt. These goods are non-storable. The governnent supplies a
constant ampunt g of the public good each period. By the |aw of
one price, the donestic price of the private good depends on the
nom nal exchange rate e and on the international price p*.,

whi ch we assune constant.

Pe © € Pe (1)



Preferences of the representative consuner are given by a

constant relative risk aversion utility function, where CRRA

r31.® Utility is additive over time, with a subjective discount

factor of 1/(1+d).

-8 2 U(Ct)
at:1(1+d)t

(2)

Labor is the only factor of production, and its supply is
inelastic.? The production functions are linear in private and

governnent enpl oynent, | and |4, respectively.

Ya =la

Yy =(1+g)l,, whereg? 0. (3)
A Central Bank issues fiat noney M, which has no nom na

return. In addition to noney, agents can hold bonds B;, which are

i ndexed to the exchange rate, so they bear no devaluation risk

The nomnal return to bonds, i, is determned by the rate of

deval uation e°(ei.ei.1)/e.; and by the constant external interest

rate r’.

% For r=1,u(c))=In c¢; for r>1, u(cy)=c:*"/(1-r). The degree of

risk aversion is typically greater than in |log function. Reinhart
and Végh (1994), for instance, report that nost estinates of the
intertenporal elasticity of substitution (the inverse of the
relative rate of risk aversion) are significantly different from

zero, but below 0.80, so r>1/0. 8.
* Labor supply is inelastic at |, and supply of the public good

is constant at g, so neither enters explicitly into the utility
function.



1+i,° (L+e)L+r") (4)
Cash in advance and budget constraints
By a cash-in-advance constraint, consuners need to hold

nmoney wthin the period to nake consunption expenditures:
M, 3 C, (5)

We assunme that the market for bonds and noney takes place
before the market for goods, so it is not necessary for consuners
to hold noney between periods. The timng in our cash-in-advance
constraint resenbles that in Lucas (1980), where bonds can be
exchanged for noney bal ances for consunption within each period.
In contrast, in Svensson’s (1983) version of the cash-in-advance
constraint, the market for goods precedes the market for bonds,

so consuners need to hold noney bal ances between peri ods.°®

We further assune that firnms and the governnment pay wages at
t he begi nning of the period, before the market for bonds takes
place. Wthin our intra-period timng of events, consuners can
earn interest i on both initial bond hol dings B, and on current
i ncone, by hol di ng bonds throughout the period, whereas, by the
cash-in-advance constraint, they forgo interest on cash hol di ngs
needed to make consunption expenditures during the period. In
this sense, our nodel in discrete tinme resenbles the cash-in-

advance nodel in continuous tinme of Calvo (1986).



Both firms and the government receive a cash advance from
the Central Bank at the beginning of each period in order to pay
wages in advance, which they repay with interest i,y at the end of
each period. In conpetitive equilibrium the real wage (in both
the private and governnent sectors) depends inversely on the

nom nal interest rate:®

wo_ 1 (6)

The per period budget constraint for the representative
consuner is that total nomnal incone, Y;=w(l+lg), plus
interest earned on initial bond holdings and current inconme, net
of cash hol dings, equals consunption expenditure, G=p:c;, plus
financial asset accumulation: Y, +i(B_,+Y,-M,)=C +DB,. Wth no
initial asset holdings, the inter-tenporal budget constraint
inplies that the present value of consunption plus the cost of
holding noney wll equal total wealth W i.e. the present

di scount ed val ue of incomne.’

L, (C +i M)
W_St2=l t(l_:r*t)t Et

. wherew o 52, [P/& (7)
@+r)

> The differences between these two timngs are discussed in

Ni colini (1997), and in Qostfeld and Rogoff (1996).

°Financi al costs affect the real wage, since in a conpetitive
equi libriumprofits pel¢-(1+)wl; nust be zero.

" By non-satiation, no assets are left over at the end of t=2.
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The interest earnings consuners |ose by holding on to cash
accrues to the Central Bank. These sei gnorage revenues, given by
T.=iM, are transferred back to the governnent.® Deval uation,

through the nomnal rate of interest, acts as a tax on

9

consunption.” Besides revenues T;, debt D can be incurred to pay
for public expenditure, and to serve outstanding debt from the
previ ous period. Taking into account financial costs, governnent

spending in nom nal terms is G =(@0+i)wl,. The per-period
gover nnent budget constrai nt IS T, +DD, =G, +i,D, ;. The
i ntertenporal budget constraint inplies that the present val ue of
taxes equals the present value of governnent expenditure, G
(assuming initial debt is zero).?

Gt/et 2 Igt(1+it)wt/et

/
oy whereG’ Stz:l(1+r*)t_ @)

@+r)t’

Opti mal consunption deci sions

G=S (8)

The consunmer maximzes wutility subject to the cash-in-

1

advance and wealth constraints.' Replacing constraint (5) in

(7), the problemof the consuner can be witten as:

8 This is akin to the Federal Reserve Board s neasurement of
seignorage as the nomnal interest rate paynents on governnent
bonds avoi ded by the issue of non-interest bearing liabilities.

° Devaluation acts as a consunption tax, rather than an incone

tax, since interest earnings are not taxed (cf. discussion in
At ki nson and Stiglitz, 1980, chapter 3).

1 Final debt is zero in equilibrium due to non-satiation.

' The cash in advance constraint will be binding if interest
rates are positive in equilibrium which will be the case here.

11



:oéﬂlKQ) +|Sé}g/q-(1thxglq (9)
= @1+d) @+r7)

By the first-order conditions for consunption, the effective
price of consunption each period is the price in dollars

augnented by the nomnal interest rate, as in Calvo (1986).

u'c) _ | .\ P _
@rdy @ery g T2 (10)

Letting d=r", the time path of consunption depends on the

effective price of consunption each period. These conditions

beconme
u'(c) _ 1+ o &+, U

-=—— P WwithCRRA=T, =gt (1)
udc,) 1+i, ¢ et

Optimal fiscal policy
Labor can be enployed by firms, or by the governnent. The

| abor market clears when the fixed supply equal s denmand.

| =l +ly,, fort=12 (12)

Production of the public good nust equal demand g each
period. The consunption good is tradable, so the present val ue of
consunption and producti on nust be equal .*?

Yo =0, fort=12

2 C, (13)
S+ )

o 2 Yo

a t=1 (1+ r*)t

=a

2 By Walras’ law, the overall equality between demand and supply
of tradables follows fromthe rest of the system

12



| f the governnent were a social planner that could inplenent
a solution directly, it wuld nmaximze consuner’'s utility,
subject to constraints (12) and (13).

:éz u(c,) s ft(lct)-ct+ , h,
SLHd)t T @)t T d)

(f.(1,)- g)+S%, —2

t=1 (1+d)t (- Ict - Igt)

(14)

Since d=r*, the first order conditions for consunption inply

t hat consunption snoothing is Pareto optimal.

u(c) _ | _
Q) @ery R (1)

However, the governnent cannot inpose the Pareto solution

directly; it nust solve the Ransey problem of maxi m zi ng consuner
utility subject to feasibility constraints (12) and (13) and
first order conditions (10). Conparing (15) to first order
conditions (10) which consuners face in the market, it becones
obvious that the Pareto optinum can be inplenmented with a
constant rate of interest, and hence a constant rate of

devaluation (given that r* is constant). Thus, the Ransey

solution with constant tax rates t.°i/(1+i,) is Pareto optimal.®

3 The fact that the Pareto solution is inplenentable inplies
that, though exchange rate policy is discretionary, there is no
time inconsistency problem The optimal policy is consistent with
the Barro (1979) result that tax snmoothing is optiml under
di stortionary taxation (since t he consunpti on t ax IS
distortionary, Ricardian equivalence does not hold in this
nodel ). These results can al so be derived maxim zing the indirect
utility function, subject to the governnent budget constraint.
The crucial point for the argunent in the text is that there

13



VWhat determnes the level of the optimal tax rate? From (7)
and (8), t°P'=i°PY/(1+i°) is determined by the ratio of the

present discounted value of governnment expenditure to wealth

2 p*lgt
G G_ Tt@a+r)
t® =— where —= and |, =g/(1+ 16
W TRt 5 =0/(1+Q) (16)
T@a+r)t
Since g is positive, tax rates and interest rates are
positive in equilibrium A  higher | evel of gover nnent
productivity, indicated by a larger g, frees up |labor for

private production, and reduces the optimal tax rate t°".
Trade-of f between current and future deval uation

Though tax-snoothing is optimal from a welfare perspective,
the governnment can |ower current devaluation incurring debt.
Later, it must resort to a higher devaluation to pay off that
additional debt, as in the Sargent-Wallace trade-off between

present and future inflation. To express future tax rates as a

function of current tax rates, we use the identities t.°i/(1+i,),

and (1+i1)/ (1+i2)°(1-to)/ (1-tq). %

exi st sone |level of taxes to inplenent the Pareto optimal first
period consunption (in this case, a flat |evel of taxes).

“By (5), (7) and (11), current consunption is a function of W
and interest rates; by (8) and (11), current consunption is a

function of G and interest rates. Equating both expressions, the
result in text can be established.
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A - O

t, =(@+r

G
+1W' 1+ ) t, (17)

Q I-I-O

1-t

For CRRA r31, a strict trade-off between current taxes t;
and future taxes t, for values of t,£GW can be established
(Lemma 1 in Appendix). Figure 1 shows the trade-off between

current and future taxes: with log utility (CRRAr=1), there is a
linear trade-off, while in the neighborhood of t°° the
relationship is concave for r>1.

Figure 1.

By Lemma 1, for t,£GW future taxes rise as current taxes
fall, so relative future taxes rise; by first order condition
(11), current consunption rises in relation to future
consunption; because the resource constraint of the econony is
given by WG a constant, current consunption also increases in
absolute ternms. This one-to-one relationship between current
taxes and current consunption allows us to cast the trade-off in
terms of present and future consunption rather than present and
future tax rates, which sinplifies the signaling gane in Section
Three: for all wvalues of r, it is possible to derive from

equations (5), (7), (8 and (13) a linear trade-off between

current and future consunption.

C, = (L+r*)?(W- G- (L+r*)c, (18)
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The purpose of this Section was to establish the trade-off
between first and second peri od deval uat i on, and the
corresponding trade-off between first and second period
consunption. In the followng Section, we wll show how, under
inconplete information, an opportunistic incunbent can exploit
this trade-off to appear nore conpetent, and increase its chances
of reelection.

I11. The political nodel: conpetence and opportuni sm

W introduce elections, voters, and politicians under
asymmetric information. Voters ignore both the degree of
conpetence and the degree of opportuni sm of I ncunbent
governments. W work with a two period nodel, where elections are
held at the end of the first period, and voters vote according to
how qual i fied i ncunbents are at delivering public goods.

The incunbents can be either conpetent (i=c) or inconpetent
(1=nc), as in Rogoff and Sibert (1988), to handle future issues.
A conpetent governnent needs |ess enploynent to produce a given

anount of the public good in the second peri od.

Yo =(1+05)l,,, where g7° =0,g5 =1 (19)

We assune that future conpetency is not |inked to current

conpetency. The idea is that different periods have different

> The two period setup is adopted to focus on the behavior
around elections. The results are qualitatively simlar if the
time horizon is extended. However, distortionary behavior becones
nmore likely as the nunber of periods increases, because the

16



salient issues that the incunbent may be nore or less qualified
to handle. For exanple, during the Reagan-Carter canpaign the
salient issue was the ability to nmanage an international crisis,
while during the Bush-Cinton canpaign, the defining issue was
clearly the donestic econony. W sinply assune that the incunbent

has an informational advantage regarding its conpetence to face
the salient issue of the next presidential period, @', which nay

be different from the current one. Thus, voters observe current
deval uation and debt, but they do not observe the incunbent’s
future conpetency, @'.?

| ncunbents can also differ in their opportunism | =0, no,
which in our nodel is reflected by how nmuch an incunbent val ues
sticking to power, beyond any conm tnent towards public welfare.
Let z;=1 when candidate j is incunbent, and z;=0 when not. While
a non-opportuni stic incunbent has the same CRRA utility function
as the representative consuner, an opportunistic incunbent

derives additional pleasure K from holding office,

o 2 ZtkJ

Z=U+at:l(1+d)t, k°=K>0,k™=0, for j=o0,no (20)

political stakes rise, reflecting the option value of future
reel ections.

 I'f current conpetency were relevant for future conpetency,
current governnment debt would have to be unobservable, as in
Stein and Streb (1998), in order to preserve the informationa
asymetry.
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A justification for this assunption of heterogeneity
regardi ng opportunism can be found in Tufte (1978). He presents
quotes from politicians and econom c advisors that show that
while sonme politicians would be willing to go to great lengths in
order to be reelected, others won't. N xon, for exanple, is
portrayed as a politician who is well aware of the inportance of
mani pul ating the econony in order to win elections, particularly
after losing the 1960 election by a narrow margin. Cerald Ford
in contrast, appears to have been non-opportunistic. Tufte
reports that, shortly before the 1976 presidential elections,
WIlliam Seidman, a top econom ¢ advisor to Ford, said:

“I think M. Ford s chances of reelection are very

good. As for the economc lull, we considered the

use of stinmulus to nmake sure we didn't have a | ow

third quarter, but the president didn't want

anything to do with a short-termview'.

The timng of the ganme is as follows. Each period, voters
formtheir priors about the candidate’s types. Nature then endows
candidates with a set of characteristics, which is private
informati on. The governnment sets taxes, and consuners decide the
| evel of consunption. At the end of the first period, elections
are hel d.

The voters priors about candidates are that they are
conpetent with probability q (inconpetent with probability 1-q)
and opportunistic wth probability s (non-opportunistic wth

probability 1-s).

18



The signaling ganme is carried out in ternms of consunption
| evel s, taking advantage of the sinple linear trade-off between
current and future consunption inplied by tax rates. This puts
the inplications of Calvo (1986) in a political econony setting:
| oner devaluation leads to a consunption boom that can help the
government get reelected.'” By the informational asymetries,
voters may not know if it is a tenporary boom (which would be the
case if the devaluation rate is wunsustainable) or a permnent
i nprovenent .

After the benchmark case of conplete information, inconplete
i nformati on on conpetency is analyzed. W then concentrate on the
consequences of inconplete information on both the incunbent’s
conpet ency and opportuni sm

Conpl ete information

For given levels of resources WG avail able under i=c,nc,

second period decisions are trivial: to close the budget,
c.'=c,' (c;) depends on whether second-period incumbent is
conpetent or not (i=nc,c).

In the first period, under conplete information the

i ncunbent cannot affect its chances of reelection. The best it
can do is pick the optimal policy, for a given probability qthat

second period incunbent is conpetent: the marginal utility of

" In Calvo (1986), the consunption boomin exchange rate-based
stabilizations arises fromthe tenporary character of the
reduction in the rate of deval uation.
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consunption today nust equal the expected utility of consunption

t omor r ow, *®
ukc,) =quéc;(c,)) +(1- g)ukc;*(c,)) (21)
Optimal first period consunption is increasing in the

probability q that future conpetency is high.! Indirect utility
of voters is also increasing in q. For this reason, optimzing

voters reelect an incunbent when the conditional probability q

that it is conpetent is larger than gq, which is the probability

that the opponent will be conpetent. Under conplete information
voters reelect conpetent incunbents, since g=1, but replace
i nconpetents, since the probability of high future conpetency

rises from g=0 to g=q with an opposition candi date.

An incunbent that is conpetent to handle future issues can
assure high current consunption, which we denote c¢;°. An
i ncunbent that is inconpetent will not be reelected: denote
consunption c;™ the optimum given the probability g=g that the

second period replacenent may be conpetent. This consunption is
above c¢;"°, the first period consunption that would obtain if the

i ncunbent were inconpetent to handle future issues, and it could

 To inplenent the Pareto solution, taxes nust be set at a |evel
that leads to first period consunption determ ned by (21).

9 An increased probability that the second period incunbent is

conpetent, i.e. a greater q, increases the probability of the
hi gh consunption state in the second period. By decreasing
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not be replaced by elections (in which case g=0). First period

consunption as a function of q is represented in Figure 2.
Figure 2.

Wor ki ng by backwar d i nducti on, t he subgane- per f ect
equilibrium is separating: elections help sort out Dbetter
candi dates for the job of governnent.

One-di nensi onal inconplete information

The key assunption is that conpetency is not directly
observabl e. However, the degree of opportunism K, is known to be
hi gh. We anal yze the perfect Bayesian equilibriumin the ensuing
signaling gane. The incunbent decides the |level of current taxes,
and hence consunption, taking into account voter reactions.

In a separating equilibrium consunption will be either |ow
or high. The high level is that signal c;° only a conpetent

i ncunbent is willing to send. This signal guarantees reelection
since voters infer g¢g=1. For out of equilibrium values of
consunption, we assune the follow ng updating schene:

c,<c; b Pr(redi)=0

c,ic; b Pr(redi)=1

To find the actual c;°, the signaling gane can be couched in

(22)

terme of the gains and costs, for the different types of

i ncunbents, of sending c;°.

marginal utility of consunption, optinmal consunption nust rise in
the first period.
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Fi gure 3.

The gain Gis the utility K of being in office in the second
period. The cost C of signaling depends on the incunbent’s type:
it is the difference between indirect utility V at c;™ when the
i ncunbent does not signal and is not reelected, and at c;°, when

it signals and is reel ected.

G= K and, for i=nc,c,

S (@+d)?’ (23)
c(esfi) =V (eyi) - Vel = (el - vies =aifiy] + Vs =¢ifiy - viesli]

The costs are broken down into the two terns in brackets,
the fixed and variable conmponents. The fixed conponent 1is
eval uated at the optimal intertenporal consunption for each type
of incunbent. For the case of an inconpetent incunbent (i=nc), it
is a fixed cost for signal c;°=c,"°: the probability a conpetent
is in office in the second period falls from g to 0. For a
conpetent incunmbent (i=c), it is a fixed benefit for signal
c,°=c,*: the probability a conpetent is in office in the second
period junps from g to 1. The variable conponent is due to the
distortion in the optinmal tinme profile of consunption.

e _ el 1
fic? fc; 1+d

By the concavity of the utility function, marginal costs of

luges) - ugei ey i=nc.c (24)

i=nc are positive for c,°>c,"°, so its cost function is increasing

beyond this point, while in the case of i=c they are positive for

c.°>c,". Over the relevant range  of signals c:°3c,", an
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i nconpetent’s costs are always above those of a conpetent: at
c:’, C(ci®=c:*¥ =nc) >0>C(c,°=c,;*¥2 =c), and by (24) the slope of the
cost function for the inconpetent is steeper than that for a
conpetent, which ensures that the cost curves do not cross.

If the cost for an inconpetent of sending the signal c;°
were larger than the gain K fromreel ection, c;°=c;° would becone
the separating signal and consunption would be constant over
tinme. To obtain a cycle, we assune K is high enough to lead to a
consunption signal ci°>c;% ?° Hence,

Proposition 1: with inconplete information on conpetency,
and high opportunism there is always a separating equilibrium
where a conpetent incunbent picks c¢:°>c;° and an inconpetent
i ncunbent picks c™

A pooling equilibrium can be ruled out wusing equilibrium
dom nance arguments, as in Rogoff and Sibert (1988) and Rogoff
(1990), applying the Cho-Kreps intuitive criterion to restrict

out - of -equi l i brium beliefs.?

20 At the point where an inconpetent is just indifferent between
sending the signal or not, we assune it does not signal. A
conpetent, however, will wsh to signal, since it has the sane
gain but | ower costs at that point.

IThere is an interior solution with a separating equilibrium
because marginal utility tends to infinity as period two
consunption goes to zero, so the marginal cost of signaling
becones prohibitive for inconpetent incunbent (likew se, there is

an interior solution in taxes, since c,®0 as t,®1).

23



Two- di nensi onal inconplete information

If the wuncertainty of voters is not only about the
i ncunbent’s conpetency, but also about its opportunism the
nature of the ganme changes. W assune there can be two |evels of
opportuni sm opportunistic incunbents wth k=K, |arge enough to
mmc the signal ¢, necessary for reelection; and non-
opportunistic incunbent with k=0 that are not willing to distort
econom c policy to be reelected. This setup leads to a partially
pooling equilibrium The problemis represented in Table 1

The crucial issue for the partially pooling equilibriumis
quite intuitive: the non-opportunistic, inconpetent, incunbent
al ways picks c¢i™ (and loses the election). A high level of

consunption c;° can thus work as an informative signal.

Table 1. Signals picked by different types of incunbents

Low conpet ency H gh conpet ency

(probability=1-q) (probability=q)

Not opportunistic

(probability=1-s) c," cq°
Qpportunistic
(probabi lity=s) cq° cq°
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From the viewpoint of voters, the conditional probability
that the incunbent is conpetent, if ¢, is observed, is
=9/ (g+(1-qg)s). As long as s<l1, this probability wll be higher
than g, the probability that sonebody elected at random is
conpetent, since a non-opportunistic inconpetent never sends that
signal. Voters that maxim ze expected utility thus reelect an
i ncunbent that delivers c:°, and replace an incunbent with c™
G ven this behavior of voters, conpetent governnents have no
incentive to signal wth a higher level of consunption, because
it does not increase their chances of reelection and it distorts
the optimal time profile of consunption. To put it differently,
i ncunbents don’t need to prove their conpetence. They just need
to show that the probability that they are conpetent is greater
than the probability q that a replacenent is conpetent. The
signal c;° is enough to achieve that goal.

Proposition 2: with inconplete information on conpetency and
opportunism there is a partially pooling equilibrium A non-
opportuni stic inconpetent picks c;™ A conpetent, and a highly
opportuni stic inconpetent, pick ci°

The incunbent that distorts economc policy is not the
conpetent, as in the conventional story, but rather the

i nconpetent who tries to masquerade as a conpetent incunbent.

22 |f no one were highly opportunistic, there would be a
separating equilibrium and no political budget cycle.
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Cont i nuum of types of opportuni sm

The results derived before do not depend on the existence of
a non-opportuni stic incunbent. The key point is that politicians
can differ in their degree of opportunism and hence in the
extrenes to which they are willing to go to get reel ected.

Suppose the types of opportunism are uniformy distributed
between k and K, ki[k,K. Let k* be the level of opportunism
that | eads exactly to separating signal c;°=c;:%, under inconplete
information on the degree of conpetency, and |et Ofk<k*<K
Propositions 1 and 2 change as foll ows:

Proposition 3: Wth asymetric information on conpetency,
but know edge of opportunism k, the separating signal for
conpetent is c;°=c,* when k£k*, and c¢;*>c;* when k>k*. An
i nconpet ent al ways picks c™

Proposition 4: Wth asymmetric information on conpetency and
opportunism a conpetent always pick c:; An inconpetent wth
type k>k* mmcs c;% while an inconpetent with kfk* picks c;™

Note that by Proposition 3 there is a distortion in the
separating equilibriumwhen opportunismis known to be high, i.e.
k>k*. By Proposition 4, there is a probability 1-s=k*/K>0 that an
i nconpetent, opportunistic incunbent will send a distortionary
signal in the partially pooling equilibrium 1In both cases,

political budget cycles arise wth positive probability.
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| V. Enpirical inplications of the nodel

In this Section, we conpare the inplications of the
different information structures for the behavior of exchange
rates around el ections, and confront the predictions to enpirical
evidence on devaluations taken from the Latin-Anerican
experi ence.

Political cycles inplied by asymetric information

Under conplete information, there is no political budget
cycle. A conpetent incunbent is reelected, snoothing taxes and
setting a constant rate of devaluation. An inconpetent incunbent
| oses the elections, setting the devaluation rate optinmally given
that it will be replaced by a conpetent with probability g and by
an inconpetent with probability (1-qg): in expected value, there
is no distortion before el ections.

In contrast, the inconplete information setups deliver
el ectoral cycles. Wth a continuum of types of opportunism its
occurrence depends on the proportion s of incunbents with high
opportunism (i.e., above the critical k* defined in Section
Three) and the proportion g of incunbents with high conpetency.

Under inconplete information about conpetence only, the
i nconpetent always chooses high devaluation and |oses the
el ections for sure. The conpetent incunbent tilts the optimal

tinme profile of devaluation, dowwards in the present and upwards
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in the future, wth probability gs. Hence, an electora
deval uation cycle is possible.

Under i nconpl ete i nformation about conpet ency and
opportuni sm an inconpetent governnent that Is not very
opportuni stic chooses a high devaluation and |oses elections. A
conpetent incunbent snoothes the devaluation rate and is
reel ected. An very opportunistic, inconpetent, incunbent mmcs
the conpetent to win the election, so a partially pooling
equilibrium energes. A tilt in the optimal tinme profile of
deval uation again takes place, with probability (1-q)s.

Qovi ously, although in the nodel conpetence is observed ex-
post, enpirically it is not easy to distinguish either the degree
of conpetence or of opportunism Distinguishing enpirically
between the inplications of both informational setups is beyond
the scope of this paper. However, the nodel does suggest an
inportant difference between the two informational setups: while
one di nmensional informational asymmetry inplies that there are no
surprises after elections (only conpetent i ncunbents are
reelected), two dinensional information asymetry inplies there
can be surprises after elections (the reelected i ncunbent can be
conpetent or inconpetent).

In spite of these differences, both setups produce simlar
inplications with regard to one inportant point: they both inply

that when governnments nmanipulate the exchange rate, they
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mani pul ate it in the same direction as the episodes that notivate
our study: postponenent of devaluations until after elections.
This is done by a highly opportunistic conpetent, if the |evel of
opportunism is comon know edge, and by a highly opportunistic
i nconpetent, if the |evel of opportunismis private information.
The evi dence

Havi ng di scussed the enpirical inplications of the nodel, we
now turn to sone new evidence, drawn from the experience of 26
countries in Latin Anmerica and the Caribbean, regarding the
pattern of exchange rates around el ections.

This evidence is neant to conplenent the work of others such
as Klein and Marion (1994) and Gavin and Perotti (1997). Klein
and Marion studied the abandonnment of pegs. Therefore, they do
not capture changes in the rate of craw of the exchange rate,
which is one of the ways in which devaluations may be del ayed
Gavin and Perotti focus only on regine switches from fixed to
fl exible. Ther ef or e, t hey di sregard epi sodes of step
devaluations. Qur nethodology is intended to enconpass al
possi bl e ways in which del ayed deval uati ons may occur.

The sanple period is 1960 to 1994, and the |list of countries
included in the sanple is presented in the Appendix. Data on
nom nal exchange rates is taken from the International Finance

Statistics of the IM. Data on election dates is based on the
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“Enci cl opedi a El ect or al Lat i noaneri cana y del Cari be”
coordinated by Nohlen (1993), and on the Lijphart Elections
Archive in the World Wde Wb

The net hodol ogy we use is very sinple. W pull together all
elections in Latin Anerica and the Caribbean over the sanple
period (there are 242 of them counting both presidential and
parliamentary elections). W consider a 19-nonth w ndow centered
around each election. For each episode, nonth O corresponds to
the nonth of the election, nonth -1 to the nonth prior to the
el ection, and so on. W then average, for each of the 19 nonths
in the window (-9 through 9), the rate of nom nal depreciation
across all episodes. The average nom nal rate of depreciation,
month by nonth, is presented in Figure 4. In order to |essen the
effects of outliers, we worked with geonetric averages rather
than arithnetic averages.

Figure 4

The pattern in the figure is striking, and provides strong
support to the hypothesis that devaluations are delayed until
after elections. In nmonths 2, 3 and 4 after an election, the
average rate of nom nal depreciation is 2 percentage points

higher than it is for other nonths, and the average rate of

23 The enpirical evidence draws fromjoint work with Piero
Ghezzi
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depreciation is nore than doubled. The larger effect occurs two
mont hs after the el ection. ?

The pattern is even stronger when only presidentia
el ections are considered, as shown in figure 5. In this case, the
average rate of nomnal depreciation in nonth 2 reaches 7%
around 4.5 percentage points higher than in other nonths. The
behavi or of the nom nal exchange rate around parlianentary (non-
presi denti al) el ecti ons, in contrast, did not show any
interesting pattern.

Figure 5
V. Concl usi ons

We presented a rational political budget cycle nodel for an
open econony, where elections play a key role in explaining the
timng of novenments in nom nal exchange rates. To the standard
setup of this class of nodels, which introduces inconplete
information regarding the conpetence of the governnment, we added
a twist: inconplete information regarding the degree to which the
i ncunbent is opportunistic. As a result, we obtained a partially

pooling equilibrium where the opportunistic inconpetent deviates

24 Ghezzi, Frieden and Stein (1998) distinguish between del ayi ng
deval uations until after elections, or until after governnent
changes. They find that the fact that deval uations occur 2-4
nmonths after elections is a reflection of the fact that the | ag
bet ween the el ection and the change in governnent is in nost
cases between 1 and three nonths. This suggests that while in
sonme cases, such as Mexico pre-1994, the outgoing adm nistration
i npl enented the deval uation after the party won the elections, in
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from optinal policy, rather than the standard separating
equi librium where the conpetent deviates to signal its
conpetence. In the run-up to an election, an inconpetent,
opportuni stic governnent can be tenpted to reduce the rate of
devaluation, increasing it after the elections take place.

In addition, we have provided new evidence on the effect of
elections on the timng of devaluations. The findings are
consistent with the main inplication of our theoretical nodel
the rate of devaluation is significantly higher in the nonths
follow ng an el ection, as conpared to the nonths preceding it.

The fact that governnments tend to postpone deval uations
until after elections can also be used to explain why exchange
rates can become over-valued before elections. However, this
inplication cannot be derived in a one good econony, so the
distinction between tradables and non-tradables nust be
introduced to address this issue. W intend to do this in a

future paper.

Appendi x

Lenrma 1: For CRRA r31, there exists a strict trade-off between

current taxes t; and future taxes t, for val ues of t,£EGW

Proof: differentiating (17),

nost cases the incunbent does not want to endure the political
cost of the devaluation, even once the election has taken place.

32



1-1/r

Aa-t,0 G 1

-@A+r)e 2 (-t 4+, - o)A

o, "WTETE Qe e )
T W), - O)- 1)aa't2'-:l/r
1 1 W r gl- :

I-I-O

ty

Q

When t,=t;, both tax rates equal t°*=GW so the derivative
at that point equals —(1+r*)<0. If t;<GW the denom nator is
positive; since O£(1-1/r)£1, and 1-t;3G Wt,, 1-t3(EFWty)(1-1/r),
the nunerator is negative. Note that t, cannot exceed one, so a
| ower bound on t; exists. For the trade-off to continue to hold

for t;<0, an additional assunption is necessary to avoid negative
interest rates being used to specul ate and accunul ate cash, which
leads to a liquidity trap; it suffices to assune that cash
bal ances outstanding at the end of the first period are worthl ess
in the second period, since once the “old currency” can only be
used to consune nore in the first period, the cash in advance

constraint wll also be binding for negative interest rates.

List of countries in elections sanple: Argentina, Bahanas,
Bar bados, Belize, Bolivia, Brazil, Chile, Colonbia, Costa Rica,
Dom ni can Republic, Ecuador, El Salvador, Guatemala, Cuyana,
Haiti, Honduras, Jamaica, Mexico, N caragua, Panama, Paraguay,

Peru, Surinane, Trinidad & Tobago, Uruguay and Venezuel a.
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Separating equilibriumin signaling game
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