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This paper compares the welfare costs and initial dynamics of three alternative inflation

stabilization policies using the staggered price model with imperfect credibility and currency
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Calvo and Végh (1990) — a temporary exchange-rate based stabilization program (ERB),

and a temporary money based program (MB) — this paper considers a third stabilization
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an initial once-and-for-all increase in the money supply— that keeps the nominal and real
exchange rate from appreciating on impact (MBR). Simulation results suggest that the

are costs associated with ERB and MBR programs are lower than those genera‘ned by
MB programs. This seems to be the case even for highly temporary programs and for
economies with low degree of currency substitution. ERB and MBR programs produce
similar welfare costs except in two cases: when the policy change is very temporary, MBR

programs do better. while for high values of the elasticity of currency substitution ERB



- - - v

of Alternative Temnaoararv Stahilizatinn Paliciec
V1 4 21Ul aiduvl y o .L\J.LJ..I.t/U.I. w-lJ ANUWURNLALI AU ULNUJLL 1 Vdlivivuw
Martin ITriho*
AVACQLL V11l U1l C

g
O
o
H-:
D"
¢
O
wn
-
o
O
e
=
e
=
=
w
I
s
:
Q
=
I
w

o
4]
3
¢}
~
&
<
e_
@
O
=
®
173
(0]
a.
o,
- 3
-0
- O
=
o
:1
¢}
~
»
=
o
=
‘<
Q..
= =+
.':!"

exchange-rate based programs are associated with an initial boom in aggrega,ne consumpmon
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and an eventual recession. whereas in money base

the outset, s
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it is unclear which strategy is the less costly.
This paper addresses this issue by performing welfare comparisons in the basic analytical

framework developed by Calvo and Végh (1990). The reason for choosing this framework is

together with several other stylized facts associated with exchange-rate based and money

based stabilization programs. Four elements of the Calvo-Végh model are important in

advance constrain rrency substitution, (3) staggered price setting in the home-good
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market a la ('alvo (1983 and (4) the temporariness hypothesis, by which agents perceive
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LA recent account of these empirical regularities is provided by Calvo and Végh (1993a).



This paper evaluates three different types of stabilization policies: a temporary reduction
in the devaluation rate, a temporary reduction in the money growth rate, and a temporary
reduction in the money growth rate accompanied by an initial increase in the money supply
that keeps the nominal exchange rate from appreciating on impact. This last policy, which
is frequently advocated by policymakers, as a way to avoid high interest rates and recession
during the initial phase of inflation stabilization programs, has not been formally analyzed
in the literature on temporary stabilization. This policy will be referred to as a money based
program with initial reliquefication.

The next section presents the Calvo-Végh model, emphasizing the method used for com-
puting dynamics and welfare costs. Particular functional forms are assumed for preferences
and technologies. Following Calvo and Végh (1990), the instantaneous utility function is
assumed to be additively separable in home and traded goods and logarithmic in each of
the two goods. Thus, the welfare comparisons are restricted to the case of a unitary in-
tertemporal elasticity of substitution. This assumption was made here for computational
convenience but is certainly a limitation, (see section 7 for more discussion on this). The
liquidity technology is assumed to be of the CES type in domestic and foreign currency. The
supply of traded goods is assumed to be exogenously given, while output in the nontraded
good sector is assumed to be demand determined.

Sections 3 to 5 are devoted to comparing the initial dynamics of the model under the three
alternative stabilization policies described above. Section 6 describes the weifare criteria
used to compare the alternative stabilization policies and performs welfare comparisons for

different parameter values. Section T closes the paper with some remarks.

2 Solving the Calvo and Végh (1990) Model

This section presents a closed form solution to the Calvo-Végh (1990) model under exchange-
rate based programs and exact numerical solutions for money based and money based with
initial reliquefication programs (see Calvo and Végh, 1990 for a diagrammatic exposition of
exchange-rate based and money based programs). The main features of the model are stag-
gered prices in the nontraded sector a la Calvo (1983), currency substitution, and imperfect

credibility about monetary policy.

2.1 Households

Consider an economy populated by a large number of identical households with preterences

defined over paths of consumption of traded goods, c;, and non-traded goods, c;, and de-



scribed by the following utility function.
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currency, f;, and a foreign-currency denominated bond, b}, that pays the constant interest

de
rate r in foreign currency. These three variables are expressed in terms of traded goods. The

f°° =)

where ¢, denotes the devaluation rate, e; denotes the real exchange rate (i.e., the relative
e AL L L P o 1\ e 1 1 N i1 1 1 119 .
price of 1S of e goods), y; and y, denote the household’s income

of traded and home goods respectively, and 7, denotes a lump-sum transfer received from
the government. expressed in terms of the foreign currency. The foreign-currency price of

e

the traded good is assumed to be equal to one. Households can use domestic and foreign

currency to purchase goods. These transactions are assumed to be subject to a cash-in-

advance constraint of the form
L(mf,ft) > alc] +cifer) (3)

where a > 0 and L(-.-) is a CES function with elasticity of substitution (1 + p)~' > 0 and

share parameter 0 < v < 1. that is.
r 3 —]/,’,’
L(m.‘):|7m P+ (1-y)f p’ (4)
The houschold’s problem consists in choosing paths for consumption and asset holdings
so as to maximize (1) subject to (2) and (3). For simplicity, it is assumed that 3 = r. The




-~ =6 (6)
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T f(ond £ = . (7)
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2.2 Aggregate supply

It is assumed that the path of the price level of home goods is continuous but that its growth

rate can “jump”; moreover, its right-hand time-derivative is assumed to be proportional to

the log-difference between “full-employment” and current output, that is
T = —0in(y./y) (3)
where 7, denotes the inflation rate of home goods, § denotes full-employment output and @ is

a positive paramete

er
follows the model of staggered price setting de veloped y Calvo (1983). We assume that 7,
ed

b
al to the log-difference, rather than to the difference between potential and

7
]
-
[e}
o]
[e]
=
=,
Q
=

o and Vésh (1990.1293b)
VO ana vegn (19YU,1990D)

current output. This slight departure from Calvo (1983) and Cal
makes it possible to obtain a closed form solution of t
exchange-rate based stabilization program. Importantly, the modification does not violate
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The government is assumed to perform lump-sum transfers, 7, to the public, to held foreign-
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currency denominated bonds, &;, and to be aliowed to print domestic currency. The money

supply, expressed in terms of traded goods, is denoted by m;. The right- hand time-derivative

Of b. ;C ff;‘ll}ﬂ \V4
t 10 Fiviil Uy
:ﬂ 3 0
= Mymy 1o — T
3Formally, the derivation of the expression 7, = —fE,;, where E; is some measure of aggregate excess

demand is independent of the actual functional form assumed for E, (see Calvo, 1983, pp. 385-387).



where yu, denotes the right-hand growth rate of the nominal money supply. The right-hand

R ~ L.
turn given oy,

g = ms (u, — €0) (9)

Combining these last two expressions, one can express the present-value bude 't constraint

of the government as*

rPOC

=/ e [r — (r + &)m;]] dt (10)
Jo

b —m
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where 8] — mJ is taken as given by the government.

2.4 Equilibrium

In equilibrium, the home-good market clears and the money supply equals money demand,
that is
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by
4y =71+ ¢ (13)
Combining (2). (10), (11) and (12) gives
[~
r T L e Y dE = 4P (14)
i ‘/ \Li TlJt,lLL— \J.-!}
0
where y” denotes permanent income and is given by
/'OC
P =r(by + b+ f)+ 71 —rty* b (15)
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The (right-hand) growth rate of the real exchange rate, is given by the difference between

the devaluation rate and the home-good inflation rate, that is,
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Using the C'E'S form for liquidity services assumed in (4), the ratio of foreign to domestic

*As in the household’s problem, it is implicitly assumed that the government is subject to a borrowing
constraint of the type lim;_~ €~"(b) — m}) = 0 and that the time path of 6/ — m; is continuous.



currency can be written as

1 - ) 1+p )
f = ”———l\ (2“ = w(i;) with w'(z) >0 (17)
m, t\ » J\r/] ‘
Combining (5), (13), and (17), ¢; can be expressed as a function of the nominal interest rate
and of the Lagrange multiplier
e -1 YL w(e))r

ST wG) e v e = A0 (18)

with z(i) > 0. Using (3), (4), (6), (17) and (18) one can write f, as,

-1 20w(i)2()

fi=A . (19)
L(1,w(z))
and combining (18) and (19),
i+ rfe= A7) [1 * LQ(TIGZEZ%] = \a(igaio) (20)

2.5 Initial conditions

Suppose that previous to the announcement of the stabilization program (¢ < 0), the economy
is in a steady-state in which both the devaluation and the inflation rates are constant.
Suppose also that in this steady state the devaluation rate is ¢f!. The nominal interest
rate is then also constant at i = r + €. From (21) the pre-stabilization value of A
is A= z(¢")z(:")/y? (the subscript “.” denotes pre-stabilization values), and using this
in (18), the consumption of tradables is ¢ = y?/z(i¥). Since the inflation rate is constant,
equation (8) implies that consumption (and production) of home goods is at full-employment.
¢ = §. It then follows from the constancy of the consumption of traded and home goods
that the real exchange rate is also constant at e. = gz(:f)/y?. Finally, from (16) the

pre-stabilization inflation rate is =_ = €.



3 Temporary exchange-rate based stabilization

1s to use the medel described above
simulate its response to a temporary exchange-rate based inflation stabiiization program.
This simulations will later be compared to those arising from money-based stabilization
programs. It turns out that for exchange-rate based stabilization programs, the functional
forms assumed for preferences and technologies, allow us to obtain a close form solution of

the model.> As it will be shown below, this is not the case under money-based stabilization.
— 0 the

Suppose that at time ¢ , the govemment unexpectedly announces a sta tion plan
1 . v 1 1 . ~ Ly
that iowers the devaluation rate from € to €* for T periods, that 1
el foro<t<T
€ = (22)
el fort>T
Suppose also that the government guarantees free conve lity of the dome currency. It
follows from (13) that the nominal interest rate is then given by
. {{iLE +r for0<t<T (23)
=9 2
lZHEc‘H—t- fort >T

The marginal utility of wealth, A, can then be obtained by substituting this expression

into equation (21).

[t is not clear what the "announcement effect™ on A is. When domestic currency is the sole
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{
so A becomes a weighted average of z(¢7)/y? and z(:¥)/y?. which, given that 2'(,) < 0, is

greater than the pre-announcement value ~(1H)/u” 6 Under currency substitution, on the
Vi T
LIl 1

C)

iand, x'{7,) > 0. so the product z{z,)z(z,) can be increasing or decreasing in 7,. If it was
increasing in ¢,. then A would decrease with the announcement of the stabilization program

(this case is naturally more likely the larger is the elasticity of currency substitut.on).

only domestic currency can be used to purchase goods (y = 1), close form solutions are still easy to obtain
under a slightly more general class of preferences; specifically, the class of separable CRRA instant utility

functions.
This result holds also when the elasticity of currency substitution is zero. In this case w(i;) is not zero
but constant.

-1
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Two things are apparent from this expression. First, the program generates an initial boom
ed

in the consumption of tradables” Also, since the supply of traded goods is assumed to be
constant, the trade balance deteriorates on impact. These two features are consistent with

the stvhzed facts associated with this type of programs, see Végh (1992) and Kxguel and

Liviatan {19 \8 At + =T
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3.1 Steady state
Consider a long-run state o

a
stant. From (23), the steady state of consumption of tradables is reached at T,

o

where variables without a time subscript refer to long-run values. From (8) and (11), in

turn. the steady state of consumption of home goods is

-
I
<

Using (6) one can express the long-run value of the real exchange rate as

From (16), (22) and (23) the steady states of the devaluation rate, the nominal interest rate
and the inflation rate are
____H
€ — ¢
"The ratio of c; over the pre-stabiiization level ¢” is given by

z(if)z(it)
(1 —e~T)r(iH)z(iH) + e~ Tx(iL)z(:iL)

which is greater than one because z'(i) < 0 and z'(7) > 0.
®What is less consistent with the empirical regularmes is the precxse shape of this boom-recessxv.‘—cycle
in tradables. The data suggests an inveried-U-shaped path, rather than the step function described in (22).



3.2 Dynamics

In analyzing the initial dynamics of the model in response to a temporary reduction in the
devaluation rate. it is convenient to express some of the variables of interest as deviations or

log-deviations from their steady state levels. Define,
Ae, = In(ey/e)

Acy = In(¢i/7)
Ac; = In(c]/c})

Arm, =7m,— €7

A¢g =6 — e

It will also prove convenient to write Ac; and Ag¢; in the following way,
Ac; = Acg (1 - ur(?))
Ae, = Aeg (1 — ur(t))

where ur(t) denotes the unit step function, defined as,

(1) 0 for0<t<T
u =
T 1 fort>T

Using (6), one can express (8) and (16) as a system of two linear differential equations
in Ax, and Ae,.
| 0 —o?
-1 0

Ay
Ae,

Aﬂ'i
Aﬁg

where ¢ = V0

Since, given the policy rule, neither the price of the home good nor the nominal exchang rate
can jump, the initial value of the real exchange rate is given by ¢y = e_and so Aeg = In(e_/e).

On the other hand. Axg is chosen in such a way that , is continuous for ¢ > 0 and converges

9



to zero.? An easy way to solve linear systems like (25) containing a non-linear forcing term,
is described in Boyce and DiPrima (1965), and consists in applying the Laplace transform on
it, solving the resulting algebraic linear system and applying the inverse Laplace transform

operator to recover the original variables. Let X (s) be the Laplace transform of z, evaluated

at s.1° The Laplace transform of (25) is then given by,

[an) ] [am]_[o - ][Ane) ] [-¢ag] 1—e
|86 | [ ae | | -1 0 [[2aBe | 7] 80 | s

S

Given s. this is an algebraic linear system in [AIl(s) AE(s)]’ whose solution is given by

1 s —¢? —?Acy | 1 —e*T
T N

The original variables can be recovered by applying the inverse Laplace transform oper-
ator, to (26),!!

Figures 1 and 2 show the transitional dynamics of some variables of interest in response

ATI(s)
AE(s)

AWO
Aeo

to a temporary reduction in the devaluation rate'? The baseline set of parameter values were
chosen arbitrarily and are shown in table 1.* The time unit is a quarter. The economy
ris in a steady state with an inflation rate of 10% (e = 0.1) and the plan consists in

setting the devaluation rate at 1% (e& = 0.01) for 10 quarters (T = 10); €, then resumes

9The continuity of 7, follows directly from the way in which equation (8) is derived in the staggered prices
model. See Calvo (1983).
10The Laplace transform of r is defined as,

4\’(5)5/ e-.,tl"dt
0

whenever this infinite integral converges. The Laplace transform is a linear operator and the transform of
£, is sX(s) — £o. See for instance Boyce and DiPrima (1965) chapters 6 and 7.
11Boyce and DiPrima (1965, page 226) provide a table of inverse Laplace transforms. The solution to (26)
ic oiven to bv
is given to by,
Am, = ¢Ac [ur(t)sinh(é(t — T)) — sinh(ot)]
+  Acq [ur(t)cosh(#(t — T)) — cosh(ét) + 1 — ur(t)]
+ Amgcosh(gt) — dAegsinh(¢t)

Ae; = —Ach[ur(t)cosh(¢(t — T)) — cosh(ot) + 1 — ur(t)]

—Acod ™! [ur(t)sinh(o(t — T)) — sinh(¢t)]
~Amgp~Lsinh(ét) + Aegcosh(ot)

with Amg = ¢Aeg + (1 — e~ *T)(0Ach + Aco)

where sinh(z) = [¢* — e 7]/2 and cosh(z) = [e* + e~7]/2 denote the hyperbolic sine and co wc of z,
respectively.

12The plots show levels, not deviations.

13The parameter values used in the simulation are always those shown in table 1 unless explicitly noted.

10



to its original level of 10%. Figure 1 shows the case in which only domestic currency can
be used as a means of exchange (v = 1). Qualitatively identical figures are shown in Calvo
and Végh (1993b) and Végh (1992). The model captures the main empirical regularities
of exchange-rate based stabilization episodes. Consumption of both goods display a boom-
recession cycle, the real exchange rate appreciates and the trade balance deteriorates during

y
the initial phase of the program.

Adding

¥
the steady state consumption of tradables ends u higher than its pre-stabilization

=B~
O“‘
""Oq

level. This possibility arises because of the wealth effect associated with the substitution

atim ~F drnnctia VU RN D JAY S 4 N 12 T
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4

the increase in the demand for domestic currency is materialized via exchanging foreign

for domestic currency at the central bank, who in turn invests them at the international

4+l

L est rat 134 1o ) PR £l e ] g
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M A s el watan + L
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urns the procee
positive wealth effect mentioned above. This effect is obviously stronger the easier it is for
the public to substitute currencies. i.e., the higher 1/(1 + p) is. The high-elasticity case is

« . o orate ( « he
th e rate (not shown in the figure) lower than

also associated with

its pre-stabilization level. This follows from the fact that the steady state of consumption of
home-goods is exogenously given and the real exchange rate equals the ratio of consumption
~f L

O1 11oI111e 5(}

In the next sections, the initial dynamics and welfare implications of this type of stabi-

lization programs will be compared with money based stabilization programs.

Consider now a stabilization program by which the government lowers the money growth

rate from u* to u’ < pf, for T periods; that is,

[t for0<t<T
pe=9 g T (27)
( #7 tort 21
The nominal exchange rate and the devaluation rate are now endogenous variables.
As in the previous section. the emphasis will be put in the method used for computing

11



the time paths of the variables of interest. In this case, however, it will not be possible
to obtain close form solutions. Nevertheless, it will be shown that it is easy to compute
numerical solutions using very standard routines.

Let us first derive the time paths of the nominal interest rate and domestic real balances.

Using (3), (6), (17) and (18) one can write m, as

LT w(ir))
where v'(z,) < 0 because :'(i,) < 0 and w'(#;) > 0. Using this expression together with (12)
and (13), one can write (9) as.

V(1)
v(zt)

(2e = (r + 1)) (29)

since —v’(¢)/v(i) is always positive, it follows from this expression and (27), that the

unique non-explosive solution for t > T is the steady state, that is

th=r4+pft fort>T

For 0 <t < T, the time path of ¢, can be found by solving the following initial value

problem: Let g, = i7_,; then the evolution of ¢, is governed by the following differential

equation’®

/
v (gt) (g, — (;r 4 uLn
) \Jt \ LN

with ¢(0) = r+u. Numerical solutions to this equation can be easily (and quickly) obtained
using any computer math package equipped with routines for solving initial value problems.!®
In order to get the time paths of consumption of tradables and domestic and foreign real

balances. it is necessary to first calculate the value of the multiplier A which, from (21), is

14When domestic and foreign currency are used in fixed proportions (i.e., p — oo or ¥ = 1), m, follows a
linear first order differential equation that can be solved explicitly.

15This initial condition implicitly assumes that the nominal interest rate and real balances are continuous
at T. If this was not the case, and given that the monetary policy implies that the nominal money supply is

continuous at T, the nominal pyrhan«m rate would have to have a rhcrnnhmnfv at this nmnf This cannot he

CONUINNOLRS A 1y il nUdllal CALINALAT a0 WOUIL avl L0 aavl o Quolaliililily asv vl

the case in a perfect foresight equxhbnum because it would create an opportunity for unbounded arbitrage
profits.

16 All simulations in this paper were done using the M AT LAB subroutine O D E45 which solves ordinary
differential equations using fourth and fifth order Runge-Kutta formulas (see Boyce and DiPrima (1965),
Chapter 8 for a description of this method). The subroutine’s output gives the value of the function ¢ “aiuated
at some points in the interval 0 < ¢t < T. To get values at any other t, one can use an interpolation subroutine.
In this paper this was done using the M ATLAB subroutine SPLINE which calculates data spline cubic
interpolations.



given by

. r fT T i s 3 e—rT | r. H
A= — / € (e )x(e) dt + z(r+u)x(r+u0")
yp_te yl’

The first term on the right hand side can be evaluated using a computer math package
capable of solving integrals.!” Once A and the path of the nominal interest rate are computed,
it is straight forward to obtain the paths of ¢} from (18), f, from (21), m, from (28) and ¢,
from (13). Since these variables depend only on A and the contemporaneous nominal interest

rate, they all reach their steady states at ¢ = T. The dynamics of the real exchange rate and

infdatinan arn 3 ra v grirmilar $4 (OR)
inflation are determined by a system similar to (€3]
Av ] [0 -e2][a [ —¢2Ac ]
. 71' — —_ /
| B7 | _ | ot || Aam | | —¢"Aq | (30)
= + (ou)
AC{ _1 0 Aet Aft
The difference between this system and (25) is that the forcing term is no longer a step

function. The initial condition for Ae, is given by Aey = In(eo/e), where e = §/cy is the
steady state of the real exchange rate and e is the initial value of the real exchange rate,

1 3 + + — N
Wnici 1S No € may jump at ¢ = u.

oo

However. one can use the initial value of domestic real balances, whose path was already

calculated, to determine e,. Since given the policy rule neither the nominal money supply

. o e
nor the price of the home good can jump at t = 0, it follows that the following condition has
to hola

€omo = €_m._ (31)

where e_ and m_ are the pre-stabilization values of the real exchange rate and of domestic
£
I

real balances obtained abov alculate the initial value Amp = 7o — (r + p#1), it
is convenient to define the following variable,
t = Aﬂ'! — ¢Afg

1 21 r

1e evolution of h; is given by the following differential equation,

et

nat t

he = ¢hy — 3(Ae, + 6ACT) (32)

: 3 amd lman A [ NS NPT PN
Since the forc , ana simce ¢ > U, tne unique

In this paper this was accomplished using the M AT LAB subroutine QU AD8 which uses quad, ‘t:.e
methods to mumerically evaluate integrals.



non-explosive solution for this equation satisfies he=0fort>T, or,
Ar, = ¢Ae, fort > T (33)

The condition hr = 0 can then be used to write (32) as an initial value problem in exactly
the same way as was done above with equation (29); the solution to this problem gives hq,
which in turn determines Amg = hg + ¢Aeg. Given Amg and Aeg, (30) becomes an initial
value problem which can be solved numerically for A7, and Ae; for 0 <t < T.18 Condition

(33) and the second equation in (30) then give the solution for ¢t > T,

Aey = Aer eV

Arn, = ¢Aer e ot-T)

Figure 3 shows the transitional dynamics of a plan that reduces the money growth rate
from 10% to 1% for 10 quarters for an economy that uses only domestic currency as a means of
exchange (y = 1). For comparison, the figure also includes the dynamics of an exchange-rate
based program (the same shown in figure 1). The initial dynamics of the nominal interest rate
are very similar in both type of programs and correspondingly, the paths of consumption of
tradables also look alike. As t approaches T, however, the nominal interest rate starts rising
in the money based program. and this implies that the recession in the traded sector starts
earlier for this type of plan. With respect to the consumption of home goods, the money

based program does not induce an early boom but neither an early recession. In this single-

in terms of home goods, and since both the price level and the nominal mone; supply are
predetermined at t = 0. the consumption of home goods is also predetermined. This means

-— PR

labro

that at 7 = § the real exchange rate (€9 = co/cy) jumps down by the same proportio
does. This, in turn, can only happen if on impact the nominal exchange rate appreciates
by that proportion. Finally, the domestic real interest rate is pretty flat during the whole
stabilization period and takes off only after the pian is abandoned. Compare this with the
initial period of low real interest rates in the exchange-rate based program.

Figure 4 shows the dynamics in an economy with currency substitution (v = .75). The
differences between the two stabilization strategies are much more dramatic now. To start

with, the consumption boom is much more pronounced under exchange-rate stabilization

18The M ATLAR subroutine ODF45 handles systems of ordinary differential equations as wel, as single

differential equations. One can also calculate the path of Ae, rate by solving the single-equation initial value
problem, Aé¢, = —¢pAer — by + A¢y.

—
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I L, 1g run
In the money based program. the higher demand for domestic currency materializes partly
through a decrease in the nominal and real exchange rate on impact (recall that the price of

home goods cannot jump). This discourages the consumption of home goods. So, wnile the

exchange rate program 1s associated with an initial boom in this sector, the money based

regularity of “recession now versus recession later”. The initial recession in the money based

program, in turn, is accompanied by deflation and high real interest rates during the initial
phase of the plan. in contrast with what happens in the exchange rate based program in

5 Temporary money based stabilization with initial relig-

uefication

rates and recession. caused by the credit crunch associated with the initial increase in money

demand. In this section reliquefication will adopt the form of an initial increase in the nominal
............. thnt Lanme thn smmaamtenl o1 ) oL _a L oW1 19
lllUllt‘\r bu})}) Litdl RUCPS LI 110IlLIId]D 41U Teadl ’X(,Ildllge raie ITOIIl 1 ll]rg OI1 lIIlpd(,l:

-

Technically, reliquefication means that the initial condition for the real exchange rate

derived above (equation (31)) is now replaced by?®

€o = €_

"*The Peruvian stabilization program implemented by the Fujimori administration in August of 1990 is an
example close to this type of policy. The plan consisted in a very strict fiscal and credit policy that virtually
eliminated the monetization of fiscal deficits. In addition. the central bank engaged n purcha.ses of forelgn

£ oot nimte [ nnat

currency with the intention of aubbauuug, the nominal excnange rate. See l\lguel and Liviatan (IH!MD) and
Ca l.o and Végh (1993a) on this.
20Since in this model it is assumed that the interest earned by the central bank on its reserves are returned

to the public in a lump-sum fashion, it does not make any difference for the dynamics of the variables
considered, whether the initial increase in the money supply is done through purchases of foreign cur ncy
or through an helicopter-type transfer. Of course, these two methods are different from the stand point of
the policymaker since they imply different paths for the stock of reserves held at the central bank.



Figure 5 and 6 show the transitional dynamics implied by money based programs with

Lo aveban

— I : JU. Y e N o Ty Yy
1 LIIC CKLIIGIISC'I all

and without initial reliquefication. as well as the initial dynamics o
plan, in a single-currency economy (figure 5) and in one with currency substitution (figure

6). The last case is the most interesting because reliquefication has more evident effects, so

s

10 [ 3 0 T L |
onty ngure 0 WI1ii De discussea.

Let us first comment on the variables that are unaffected by reliquefication. The paths
of real balances, consumption of tradables, and the nominal interest rate were derived inde-
pendently of the initial value of the real exchange rate, so they are completely unaffected by
reliquefication

very similar to those arising from exchange-rate based programs durmg the initial phase
of the plan and to money-based programs without rehqueﬁcatlon during the final phase of

'r.hp proegram. For m(amn] . the monev based progr

the program. For exam noney
initiai boom in the consumption of home goods as does the exchange-rate based program, but
only a mild recession by the time the program is abandoned, as is the case with the rnoney

based pro or

ei
these plans by the time they are abandoned. The conclusions are similar for the real

vilST QiisS L0 iail LAl 1C 1

o
[

exchange rate and the inflation rate.

6 Welfare comparisons of the different stabilization poli-

cles

-

his section cor

based (MB), and money
based with initial reliqueﬁcation (MBR). These comparisons include sensitivity analysis

n determining the

aimed at highlighting which parameters of the model are im

=)
Q
—
—
]
=
=

cost of each policy.
The measure of the welfare cost associated with each type of plan is defined as the fraction
om

by which the pre-stabilization consumption streams of traded and

VRS I p. A R I I : e Loaooo ot el Y
10 DE decrease(l 111 OI'(JCI' to ieave tne consumer 1naiiterent between consuming the aecrease

1
a
but constant path and the one arising from a given stabilization program. Formall-, let

16



The welfare comparisons are shown in figures 7 to 10. Fig 7 shows the welfare costs

and when 7 = .75, the cost goes to zero as T gets very small, increases initially, reaches

—

a maximum and then starts to decrease until eventually turns into a welfare ga.in at long
dd o~
alLleril ianges UIlly

in that for large values of T’ the welfare cost the fact that in

E*r#

this case the model shows superneutrality to permanent changes in either the money growth
1.
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the ERB program in cases of very low credibility.
In figure 8 the welfare costs are computed for different values of the long-run (and pre-

y substitution, the costs associated

stabilization value of the) inflation rate, ¢/, Under currenc

(’
e I H m,
grd[ 1S are non-imonotonic 1n e€°. 1w
or

o forces going in opposite direc-
this. On the one hand, temporary changes in the nominal interest
rate perturb the consumption paths from being constant, and thus are costly for agents

unctions. On the other hand, there is a positive welfare effect

associated with the substitution of domestic for foreign currency even when the devaluation

beginning for the parametér values chosen. To disentangle these two effects, panel ('D) of

figure 8 shows the same computations for a single-currency economy, ¥ = 1.2 In this case,

*'These two concepts are strictly equivalent only in the case in which the elasticity of cnrre_ncy substitution
is zero. In this case permanent unexpected changes in either the devaluation rate or the money growth rate
have no effects on real variables such as consumption, the real exchange rate and the domestlc real interest
rate. Soif at ¢ = T the public learns that the stabilization program is there to stay, the paths of real variables
remain unperturbed. In the presence of currency substitution, however, permanent changes in the money
growth rate or in the devaluation rate will affect the long run level of consumptlon oI tradabies because of

JREPES 13 3 PO
creaibliLvy dare

equ
251m1]a sults are obtained if the degree of substitutability is driven to zero by setting the parameter p

very large.
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the MB and the MBR programs display identical dynamics for the consumption of tradables,
all the difference in welfare costs between these two programs stems from the behavior of

'nder currencv substitution. the MBR programs avoids

the initial recession in this market and in the single-currency economy it generates a boom.
This translates in lower welfare costs when the economy is reliquefied on impact.

ure 9 shows the welfare costs for different values of the elasticity of currency substi-

tution, (1 + p)~!. As this elasticity increases, the welfare costs are always decreasing for the

ERB program, initially decreasing for the MBR program, and always increasing for the MB

nnnnn far thic
L Ulll

1113

program. The reason {o
effect associated with the substitution of currencies in response to a temporary reduction in
inflation. In the MB program, however, a higher elasticity of currency substitution induces a
stronger initial deflation and recession in the home-good market, because, given the money
supply, that is the only way by which the increase in domestic-money demand can be ma-
terialized. The initial reliquefication prevents the deflation from happening and thus does
better than the MB program.

Figure 10 shows the cost of temporary stabilization programs as a function of the pa-
rameter 6, that relates the speed of adjustment of the inflation rate as a fraction, 6, of the
“unemployment rate” in the home-good market. These costs associated with temporary
seem to be very sensitive to changes in 6, and are always decreasing in it. This is not sur-
prising if one remembers that a low value of § means that either firms do not revise their
prices very frequently, or that when they do, the price changes do not respond much to the
degree of excess demand. or both. Figure 11, clarifies this point by showing the dynamics of
inflation and consumption of home-goods for two values of 8, .04 and .4.%2 The inflation rate
takes a longer time to catch-up with the devaluation rate when 8 is small. Consequently, the
real exchange rate (not shown in the figure) appreciates much more in the ERB and MBR
programs and the initial appreciation takes much longer to disappear in the MB program.
This, in turn, translates in an amplification of the eventual recession in the ERB and MBR

programs, and in a longer and more pronounced initial recession in the MB program.

*3Recall that the behavior of consumption of tradables is independent of 8 due to the functional form
assumed for preferences.
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money based programs with initial reliquefication are less costly than money based programs,

even at low levels of credibility and low degrees of currency substitution. This might explain

Exchange—rate based and money based programs with initial reliquefication produce simi-

lar welfare costs, except in two cases: at low levels of credibility (or high degrees of temporari-
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programs with initial reliquefication are seldom observed. First, in the very short-ru

based programs with initial reliquefication are observationally equivalent to exchange-rate
based programs and hence it is conceivable that episodes that fall into the category of

R | PO Sy .1 L PR N
ually lape€ted excnangc-rate Dabe rogram
to

Q.

1 this perspective 1t might be easier to implement
an exchange-rate based program and convince the public that under such regime the central
r

the stock of money, and that any increase in it reflects an increase

bank has no control ove

t_ e DU _,,J _-A..,) J .
mn (;’P ( S a€lrnana i

¢->

The speed at which inflation adjusts to its long-run level measured in the model by the

parameter 0. is an important determinant of the welfare cost for all of the policies studied.

Low values of # are associated with high welfare costs because the inflation rate takes longer
to converge to the devaluation rate, amplifying the degree of real exchange rate appreciation
od market

the home-good mar
o~
1
1t

nd the recession in h

w
:3

It is worth recalling that all the computations performed in this paper were constrained

al
to the case of logarithmic and additively separable instantaneous utility functions. Specifi-

r‘a”\ the anal SIS 1 oral substitution in

bo)
RiipS

1 ~

consumption. This omission is particularly lmportant for two reasons: first, most

gp
O
[ns)
-
-
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the cash-in-advance constraint. Second, empirical estimates of the intertemporal elasticity

of substitution (Giovannini, 1985; and Reinhart and Végh, 1993) suggest values of arou 4 .2

tor developing countries ni 1 general, it would be impo
t

or de\_‘elopi_nv countries, way below unity. Ir

~

welfare comparisons using calibrated versions of the model in order

1

o obtain quantitative
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each of the different inflation stabilization strategies. This

task is left for future research.
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Table 1:
Parameter values used in the simulations

Parameter | Value | Description
a 0.5 | fraction of GNP subject to cash constraint
1
v 0.75 | share of domestic currency in CES liquidity function
:
i (14+p)! 1.0 | elasticity of currency substitution
| 0 0.4 | speed of adjustment of inflation
i ! |
i )
T .10 | duration of the program (quarters)
t
1
r 2.5% ' real interest rate
1
| M =l 10% | long-run devaluation and money growth rates
£ =pt 1.0% | devaluation and money growth rates during the transition
1
y? 1.0 | permanent (traded) income
¥ 1.0 | full employment output in the home-good sector

N
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Figure 1: Exchange-Rate Bas
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Figure 5: Reliquefication in a Single Curren
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Figure 6: Reliquefication Under Currency Substitution
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Figure 7 (a): Weifare Costs as a Function of T. §="7
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Figure 8 (b): Welfare Costs as a Function long-run inflation.
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