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Abstract:

The purpose of this paper 15 10 Show thar in the presence of financial
adaptation or currency substitution, the inflation tax is extremely regressive.
This regressivity arises from the existence of a fixed cost of switching to
inflation-proof transactions technologies. This fixed cost makes it optimal
only for those agenis with sufficiently high incomes to switch out of domestic
currency. The effects are illustrated and quantified for a particular case.

1. Introduction

The Austral and Cavallo plans implemented in Argentina in 1985 and 1991,
respectively, point to a drastic change in the perception of proper economic policy. In
both cases, stabilization programs that swessed the need for fiscal adjustment and
monetary restraint were seen as the only way oyt of Argentina’s history of high inflation.
What makes both experiences so remarkable is that in both cases, they were implemented
with clear electoral purposes in mind. Three months after the Austral plan and six after
the O.m,..m:o plan were launched, general elections for the legislative assembly took
place'.

Table 1 summarizes some of the main develgpments of economic policy relevance
for Argentina, between January 1991 and the elections in October. As can be immediately
seen from a quick browsing of this table, the government chose a strategy of strict

* [ want to thank Marisno Tommasi, Kazimierz Stancyak, Carlos Végh and an anonymous referes for
their comments. The usual disclaimer applies,
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fiscal austerity, regardless of the degree of confrontation that this implied with labor
unions or other sectors of the economy. Eventually, the rate of inflation was strikingly
reduced and the government had ar uncontested electoral success in October.
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TABLE 1

ECONOMIC DEVELOPMENTS IN ARGENTINA DURING 1951

Jan. 27
Jan. 28
Feb. 3
Feb. 5
Feb. 11
Feb. 13
Feb. 17
Feb. 20
Marchk 1
March 1
March 3
March 10
March 11
March 17

March 20

March 22
March 28
April 3
April 15
Aprit 21
April 24
May 9

May 26
May 30
June 7

June 13

Tuly 15
August 4

August 11
August 25
October 5
Octorber 13
Qctober

Run on the exchange rate. The dollar jumps 100% in a few days.
Cavallo swom as Finance Minister.

Increase in VAT. Increase in gas taxes.

Increase in most public sector tariffs. January inflation is 7.7% (CPI).
Strike by Ferrocarriles Argentinos workers starts.

100 fired from Ferrocarriles.

300 fired from Ferrocarriles.

Firings in Ferrocarriles reach 600.

Govemment takes control of La Fraternidad, the railroad union,
Trade liberalization announced.

Ferrocarriles closed until privatization.

Teachers on strike, February inflation is 27% (CPI).

Govemment threatens massive firings from Ferrocariles,
Disturbances in a protest by teachers and railroad workers.

Strike starts to weaken.

Cavallo sends a project to fix the exchange rate to Congress.

Stock markets boom. Interest rates collapse.

List of firms closed for tax evasion is published.

Strike by Ferrocarriles workers ends. March inflation is 11% (CPI).
Additional list of 1,200 tax evaders is made public.

Sweeping privatization program is announced, Rosatio-Bahia Blanca railroad is sold.
3,600 fired from ACINDAR.

2,500 public employecs fired in Catamarca.

BANADE occupied by employees. Govemment threatens to fire 1,200, Inflation in April
reduced to 5.5% (CPD), 1.1% (WPI).

Project for payment of “aguinaldo” in installments.

Increase in pensions conditional on new taxes is announced.

Pensionists protest. They are dispersed by the police.

Cavallo declares I have to explain to society the meaning of having a budger
constraint”,

Drug wafficking charges are pressed against high government officials, including the
President’s sister-in-law.

Inflation in July down to 2.6% (CPI) and 0.4% (WPI). Labor market deregulation
announced. )

Ruling party strikes surprising success in first-round elections.

Srock matket hits volume record.

Inflation for August falls to 1.8% (CPI).

3,100 fired from SOMISA.

Ruling Party succeeds in next two election rounds. Wins in 14 out of 21 contested
provinces.

Source: DePablo (1991) and La Nacidn, several issues.
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The question this paper tries to answer is why a policy that n:._u:.»mmunm the Hmn.on of
fiscal w__m_s&z and :%awmem would be politically acceptable and, Enﬂg..uorco&_w
attractive. The answer that we suggest to explain this seeming umnwaox is m,.:mc_o. ..H._S
inflation tax is far more regressive than is generaily understood. This regressivity arises
from a process of financial adaptation to which richer agents in .Eo economy have
easier access. Financial adaptation, i.e., an improvement in the savings or transactions
technology that creates convenient alternatives to money, is a well known phenomenon
in high-inflation economies. (See, for nxmav._o. chgmn:..mﬂﬁﬂmmmﬁ, and Wolf,
1990). There are many ways to evade the inflation tax, Wo:.d using credit cards, oson_S.Em
interest-bearing accounts, or simply through .dc:ﬁﬁ..m:@:...‘ ie., the use of foreign
currency. This paper explores the reasons why wealthier En:.auw_v. have preferential
access to these technologies. We concentrate on the transactions Sogo_cmw. However,
the poor also usually have a higher fraction of their savings in non-indexed assets or
fixed-interest rate deposits, which make them even more vulnerable to an outburst of
high inflation.

The above reasons combined make the inflation tax extremely regressive. gﬁ&oﬂ.
stabilization programs become very atiractive 1o a vast B&o...:w of &m uow_m_mno? .H.w:m
can explain the electoral successes of the two previously mentioned episodes in Argentina
in spite of tough rhetoric and drastic measures described above.

A crude but enlightening way to test the popularity of ws_&:ummﬁ programs is to
foliow the degree of popularity of the President before and after the stabilization program.
Figure 1 shows the degree of popularity of President Menem as the stabilization program
of 1991 evoived, As can be inmediately seen, the popularity of the President is strongly
negatively correlated with the rate of inflation.

While financial adaptation does induce strong regressivity in the Emm:o: tax, it
does not follow that financial adaptation should be restricted. Latin American countries
have tried to stop the flight from domestic money and from the domestic 039." and
capital markets using all kind of restrictions, but have only succeeded in causing a
proliferation of black markets or capital flight. Resources can always be diverted to
other countries, and transactions can always become dollarized, E%uﬁno:n .om any
government restriction, Therefore, the lesson to be learned is that the inflation tax

should be avoided because it generates and extremely regressive taxation system.

The outline of the paper is as follows. Section 2 develops the c.muwo model for .:6
case in which financial adaptation, or the use of a second currency, is costless. Section
3 introduces a constraint or cost for currency substitution. More specifically we assume
that there is a fixed cost of substituting into the altemnative currency. We show that
under this assumption, only the richest agents in the economy will engage in currency
substitution. Finally, in Section 4, we show how this affects the regressivity of the
inflation tax. Section 5 contains concluding remarks.
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2. The model

The model in this section is a standard versi i ili
framework with two currencies. This setup rmma%o%_:owmaﬂmﬂﬁww.mﬂ_nw_o._._wnr_ﬂ eton
discuss the implications of inflationary policy on the balance of ayments, cument
w.om_o.zﬁ. and real oxo.:mamo rates. The purpose of this paper is :%.m w_%mﬂ“m 155 Do
zh_u :wmgu on the above issues but to explain how costs of switching from one ¢ uroncy to
.H. _Hnnoms Mm nhs mam.mﬂmﬁ Emwa:ﬂ impacts of the inflation tax on different Eﬁﬁmﬂhﬂ%
The incid M.»MM »M :onam _MMMH%MREM@%@M_H% crucially on the availability of »_Bh_m%m
m nw.nammonoam So__nomomw. pend, in tum, on the costs of improving the savings

e process of financial adaptation in the presen igh i i
mncnnmh.umﬁm. It may mg,.a up as a shift into moawmw mwmmmmoowm_mww_mm___% w”_ﬂm: :.ﬂﬂuw._wn
domestic assets, m@o%. investments, or real state, Here we concentrate =n.wﬂ. o~
mmmwﬁ. _._mon.mou savings purposes, but on those used for transactions. In EM rea 5@8
inflation quickly generates changes. The use of credit cards, of Eﬁamn.&oma privch
accounts, and eventually, of foreign currency ait anm.wn mucmgna_u‘:m%ﬁm”mw“
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increases. In this paper, we concentrate on this last channel and therefore talk of
“currency substitution” rather than of “financial adaptation™.

The model we use is a simplified version of that in Calvo (1985). The representative
agent’s maximization problem is to maximize intertemporal utility, or

Max % 5 V{ufe). im, e dt, 0

where ¢ is consumption, m and f represent the amount of domestic and foreign currency
holdings (measured in terms of the commodity), respectively, and 8 is the discount factor,
Following Calvo (1985) we impose some structure on the functions V (., .), u(., .)
and I(., .). We assume that V' is weakly separable in both subutilities, z and L
More restrictively, we assume that both V and [ are linear homogeneous and that o,
<@, where ¢ represents an elasticity of substitution®, The second condition states that
agents find it casier to substitute between both monetary assets that between goods and
money. In general, we expect this 10 be the case in high inflation economies. These
conditions are not strictly necessary but are sufficient to generate the reasonable
predictions that increases in the rate of growth of money will induce a real depreciation
and an accumulation of foreign assets, as people switch out of domestic money and into
the foreign currency, We use these assumptions in this paper for simplicity.

The dynamic budget constraint faced by an agent is
c+m+am+f=e+x, 2)

where 7 is the inflation rate of domestic currency and x represents a transfer received
from the government. In each period he can either consume goods or accumulate real
balances of both types. ¢ is his endowment of the commodity, Foreign assets do not
pay any real return and therefore correspond to the notion of using “dollars” for
transaction purposes. In addition we have that

mim = L~ 1T, (3)

where | is the rate of growth of the stock of domestic money. In equilibrium it will
turn out that

x = ym, @)

or that agents receive back their inflation tax as a transfer. Equations (2), (3) and (4)
imply that the accumulation of foreign assets will only take place through a trade

surplus.
Finally we have an additional constraint for the state variable, the stock of total

assets, a, of

a=m+f. &)

Solving the maximization of (1) subject to (2) and (5) and assuming an interior
solution gives the first-order conditions
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V. =2,
. (6)
V- An-u=0, N
v, .| p=0, ®
-A+3h =1, 9)
lim g he-%"=0.
low ! :.Ov

These conditions plus the budget constraint, (2), pl i

Th . » (2). plus the two ilibri
conditions, (3) m.:g (4), characterize the solution to Emm dynamic E%mwu—”m:m cauilibriom

The dynamics of the above system are properly described in Calvo (1985). We
concentrate here on the steady-state solution. From the first order conditions m:m the

equilibrium conditions, we can immediatel i i
e Tl e s ately see that the steady state is characterized by

€ =

)
v, Tva CTREOrE 12)
7
a\.ﬂ d\zﬂn . AHWV

Equation (11} states that in the steady state, conrsumpti
S ) mption equals production. The
ammwum mw_” ﬂmwmmwﬂwﬁﬁﬁaﬁw mEd_Mm. 50, there is no accumulation of foreign naﬂ%%
at in the steady state, the ratio of the marginal utility of d i
currency relative to that of the numeraire equals the nomi 1 ¢ vats. Finally,
: L ominal interest rate. Finall
cquation (13) states the condition for optimal holdin i ‘marginai
Ju: . s of fi i i
E;:mw _.m__m:é 10 that of consumption must equal Enm.oa Ewwwwmﬂ_.wﬁaunw. i marginal
n this economy, foreign currency is measured in te f " iti i
relative PPP holds wi iati ling 10 the domemte L i5
retat with the rate of depreciation corresponding to the domestic inflation
To understand the stationary stead i i
. the stal y state, suppose there is an increase i
MM”MW nm.a%uwzwmw:.m Em.: _H_“_JW a steady-state increase in the marginal =Ewaw_wm= %o..:w%%m.
, i.e., in the holdings of domestic monetary balances relati i
Mmm%m nﬂﬂo ocmmuw w»% shown that under the assumptions made on V, u a,_..m\ wo %Mwm“

10ld, there mus an increase in the holdings of forei ~ sition i

achieved through a downward jump i S otion. ey ensition is
] p in the level of consumption th

accumulation of foreign assets along the conver E lly She Tovel of
. : gence path. Eventually the level of

consumption returns to its steady state level e. (See Calvo (198 : totails.

S ] C cady § g 5) for furth i
Zocow that :.. the ratio of EE&Q to consumption services an_a_._oa nom_m.ﬂmmw__nww
Mo_.:u ementarity of uo.E currencies would induce a falt in the holdings of forei

urrency. The increase in a._o wsmmnou rate decreases the total consumption of E:Em:
services, increasing the ratio - sufficiently, that for (13) to hold, then i 4
foreign assets is required.  ° o A Therease In

o)
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What we want to stress from the steady state solution is that the conditions
characterizing this solution allow for a direct computation of the demand for each
currency. Notice that V, is equal to the marginat utility of income. Therefore, equations
(12) and (13) are equivalent to those arising from the maximization of a static problem
in which the prices of domestic and foreign money equal 7+ & and &, respectively.

The corresponding demands for both currencies will depend on the form of the

utility function assumed for V' and, in particular, for 1. ! denotes the utility of using
the two currencies. What should this utility function look like? There are two alternatives
that capture the nature of substitutability between both currencies. One is the “love of
variety” function. In this framework, the agent chooses from a menu of alternatives but
when faced with equal prices, chooses to spread his spending evenly among all the
alternatives. This corresponds to an economy in which even though people use doHars
for some transactions, they still prefer to use domestic currency for some purchases. A
CES utility function is the most standard representation of this utility. The other
alternative is the “ideal variety” function. In this case, the agent has a preferred variety.
Alternative varieties substitute imperfectly for the preferred one, and the agent chooses
that which gives the lowest quality-adjusted price {where quality denotes the
compensation requiered to account for the fact that one variety is preferred to the
other). Here, if the agent switches to the foreign currency, he will not demand any
domestic currency at all. In the demand for money setup, it is not clear if any currency
should be preferred per-se. The ideal-varicty function behaves similarly to a love-of-
variety function in which the elasticity of substitution approaches infinity. See Helpman
and Krugman (1986).

For the sake of illustrating the resuits, let’s assume that V is Cobb-Douglas with
exponent o on the consumption of goods and that ! is CES with an elasticity of
substitation equal to 6% Given this parametrization of the atility function, in the steady
state the demands for currencies equal

a2 aiw (14)
P 2p°

and

LWT 1= o) lwﬂ (15)

where P is the price index for liquidity services correspending to the CES utility
function assumed. In particular,

wLw:?aI +8] Tul (16)

In steady state, the demand for each money depends on the relative price of the two
currencies and the amount of income devoted to liquidity services. If currency prices
are equal, the agent will consume half of the amount devoted to liquidity services in
each currency.

If the demand is of the ideal-variety form, then maintaining the Cobb-Douglas
assumption for the overall utility, the demands for currencies equal
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m =0, ]
(17
and
5= (1 - oy
p (18)

3. The extended model

In this section we try to tackle the issue of di i
. ¢ ifferent access to the financial
%Mwwqwmﬂmm%omw to ouﬁmouok m_._w.chno: possibilities. The extended model mmmzm"MMmomM“
cost of using the foreign financial asset, £ This, of co
. N td - » Em £ ]
mon.ammo:@ entirely to reality, as we know that there are also positive Bﬁmomawuowwwm.
woaﬂ institutional arrangements, such as the checkable interest-bearing accounts 5
mWoM_ nwwnu.wm a small transaction fee for each check. What is true, however, is that the
paramount, in terms of learning about new .Bsmmmmo:m i , i
: : oced
walking to the store to exchange domestic currency for dollars, or cmma%m the Moawm __“.
moﬁ_wum :ua g:.w accounts or getting a credit card, ' e
aced with a fixed cost for using the foreign currency, th i
] 3 : : \ ] , the agent m i
is going to pay it and avoid .Ea inflation tax on some of _mm Bc:mg cw_mhbﬂwm_ww ”M wo
“wo m“w_.“_m :ﬂﬂo ,._mm o_w:w aoanwnoaocngow. His decision will depend on many factors Om
,» the intlation rate for domestic money will be important, Inco i :
.-, . . . . + y Bo
critical, ﬁ_mu._nooan agents will use foreign currency; Eivm_oo:.o agents i«mm_t:w”mo be
. Consider an agent who can choose between both currencies, m and f, but .m 54
:ﬁ%%w “.n.ﬁ ithe am_mwm to use M_oa_ms currency at all’. We can easily ooSuE..m the m%&wonﬂ
wo portfolios, one holding only domestic currenc holdi
agent will choose the portfolio that gives him the hi iy Eoch indeicnl aam
the p . ghest utility, Each indivi
Mw“Mw_m HmuﬁnMEoB a&%nmm to that in Section 2, in which he Sﬂam the E:MMMW_AM%@MM
. In order not to distort the currency choice we assume that each i
identical transfer independent of his monetary holdi  stoady ate. individeal
1 ¢ oldings. In stead indivi
consumption .;:: be constant but not equal to each E&imca.m n:nos.wawaﬂ”o individual
h ﬁﬂo consider Em case in s&ﬁ: V,u, and [ are all homothetic E:o”.mo:m Recall
that for a homothetic _E:.Q ?n.o:o? the indirect utility function equals the _9.& of
income times a corresponding price index for the commodities considered., or

Q{v, vy = v(v, v\ )5 (19)

wherev_,v , andv, represent the pri i

eV, Ve v, ! price levels for overall income, goods ¢ i

ﬂ,_w: _%Mam_ﬂwﬂ %m?ﬂ%ow _‘oww%nﬁi. £2 denotes the indirect :m_:wm.::o:omzﬂﬁmww%m

3 y-state analog of problem (1). The demand shares fo th i

income spent on, goods and liquidity depend on relative pri e Somecpen e
: j Yy prices. The corres i

m..ﬁﬁn_aouo_um w_ﬂwnn_mw.—awwn.mo:__ the subutility maximization problem for goods and WM“M_”W

services, > 1s only one consumption commodity, the price 1

““”.n..o,\% Em” omaa_ma_mﬂ. which, since it is the numeraire, o«m:»_m w .H.snwoamww%n “,M_MM”M

» = 1. For liquidity services, the exact representation of .50 Tic . i
TEs » 0 ~
,__gvgn, .o:.&o form of the utility function chosen but wiil be related to %_a cnowd.%, vﬁﬁ
currencies; so, v, =v, (1, t+ 8, 8) andv =v (In+ §, 8).
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s decision whether or not to use financial adaptation. If he

Now, consider the agent’ i
his indirect atility function equals

decides not to use financial adaptation,

Q=v(n+ 3, wo)y. (20)
and the price level does not go to infinity given the
bstitution between both currencies (see equation
use financial adaptation, his indirect utility

The relevant income level is y,
assumptions made on the elasticity of su
(16) for @ > 1)5 If the agent decides to

function is
Q=v (1, x+ 3,8 (y-k 21)
levant income level is now y — & because the fixed cost of financial

where the re
2 shows both indirect utility functions.

adaptation has to be discounted. Figure

FIGURE 2

THE PORTFOLIC CHOICE

2, @

Given the homotheticity of the utility function, both indirect utility functions are
linear in y. The slope of the indirect wiility function in the case in which only domestic
currency is used is smaller than that for the case in which both currencies are used
because the real price index is higher under the assumption th
that is, the marginal utility of income has to be greater or equal if the agent has the
option of holding some foreign currency in addition to holding domestic money. Together

at inflation is positive;
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with linearity, this gencrates a unique intersection point in the positi :
amﬁm_:msnm the critical level of income that &Qm_.o::_woﬁm the QQMWM%_W@%:MMMMH w“_:
«uoq income Ievels _ua_o,.q ¥*, the agent doesn’t find it worthwhile to pay the mxﬂ_. oo._..m
in order to use the foreign currency (Q, > Q,). Only when his level of purchases is big
enough does it Justify using the foreign currency. The intuition is fairly straightforward
In order to pay the fixed cost, the agent has to have enough purchasing power to be mc:.“
to spread this cost aver a sufficiently large holding of foreign assets.

_ Notice two other implications of equations (20) and (21). Fir. iti

income depends on the inflation rate, n. As the mm.mmvmos _.Mﬁ w:nnawwmwmpo%owwﬂwmﬁwu
and more convenient to shift to the foreign currency, and y* shifts to the left This is
represented .3. a downward rotation of both indirect utility functions in Em_:..a 2; but
where Q, &:m.m more than D_. Secondly, notice that if the inflation rate is zZero acs.ammo
currency dominates the foreign currency, and nobody uses the foreign n_ﬁnmnw at any
level of income. This dominance usually not present in currency substitution models
clearly hinges on the fixed cost of using foreign currency.

The fact that richer agents use more financial adaptation has ined i
setups. For example, both Prescott (1987) and mﬁcﬁﬂsommﬂ wao__w QWM_% Mahwan“Mn
advance an&._s which commodities are differentiated in the sense ...:mﬁ they differ in
the %mn.mo of indivisibility. Agents have to decide which currency to use for each
commodity. Sturzenegger used a continuum of foreign denominations, while Prescott
assumed a Jm:ﬁsm technology with a fixed cost. Either Setup generates the implication
that there will be a cutoff commodity bundle such that all expenditures above this value
.mon mom% m.»n are bough in units bigger than that of the cutoff commodity) become
“dollarized” or transacted with the inflation-proof technology. If agents have different
incomes, the richest will have a consumption pattern biased towards goods with
comparative advantages in the inflation proof transactions technology, In the model of
this paper, the consumption setup is identical for all commodities. Nevertheless, the
cost @m currency substitution generates the same result that the negative omoonw of
inflation are stronger for those groups with lower incomes.

4. The incidence of the inflation tax

Section 3 gave us a classification of agents based on their oldi
. 1 € money holdi
relied only on :c.:.oﬂ.wm:onw of the utility function. The purpose of Ewm woonwwmmw_ Hmo~
evaluate the implications of this characterization on the incidence of the inflation tax
.Hw do so0, we Ezmwnoau&n the inflation rates paid by both groups. We need to _Sos“
what percentage of income does each group, those who use fi i i
those who don’t, pay as inflation tax. P nancial adaptation and
To compute these tax rates we need to compute individual m
. A I oney demands’, To do
50, we first discuss at length a special case, and then rOve a gene iti i
holds for any homothetic utility function. b general proposition which
Consider initially the case in which the overall utility i in i
. ¢ case y is Cobb-Douglas in its two
arguments, goods and liquidity consumption. This has the mnﬁ:m_momom fixing the
income shares spent on both subutilities. We allow for the two cases, i.e. the love-for-

variety utility function and the ideal-variety utili .
Currency are y utility. The demands for the domestic

b seite ez b g
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ﬁm.‘.aga A-)y=-k o
P 2P

and m, = 0 for the two cascs, respectively. For those who don’t use the foreign asset, the

amssma for domestic currency equals

m=

—L @3
= H -0 A
m= ) d+m
ns in (22) and (23) reflect two different

i i demand functio wo
The differences in the 4 to the first term in . This price effect

effects. One is the price effect that correspon: : ( ;
captures the substitution away from domestic curréncy due to the higher relative price

i itive i i The second effect is the
of domestic currency generated by a positive .Em»cﬂ. rate. A
income effect. While the use of financial adaptation entails a cost, £, it w=9.<m fora _9_.,6_.
price level, P. Of course, above y*, incomes for those who use financial ..&%Sno:
are larger. Notice that, in (22), if the prices of the two currencies are equal (i.e., x = 0)
still money demand falls by half.

The inflation tax as a proportion o
that this setup induces regressivity of the

the following proposition.

f income is readily computed as nm/y. To show
inflation tax at all levels of income, we prove

Proposition 1. For the utility function that gives the demands for money as in (22)
and (23), the inflation tax represents a higher fraction of income for those who have not

substituted away from domestic currency at all income levels,

i bstitute away
Proof. We first compute mm/y for both cases, i.e., when people sul )
from aoﬂw_qomao currency and when they do not. For those who demand only domestic
currency, we can use (23) to obtain the inflation tax rate
e T d-om 24
ooy n+ 8

For those who have substituted away from domestic currency, we get that MQ. the
ideal variety utility the inflation tax equals zero (I, = 0), so the proposition is true
trivially. For the love-of-variety utility function, we obtzain the inflation tax rate

R,
= =

_ -k (l-o= 25)
y P 2P y

An+ mv.c 1

Now compare equations (24) and (25). To see that the former rate is bigger, or that

_ ﬁa+ JL lr.vf.w ﬁ@
> Em—
T+ 8 P 2Py

multiply both sides of (26) by © + 5 and realize that all the factors on the right-hand
side are smaller than one. Therefore showing that IT;> T1s.
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To illustrate the importance of the inflation tax

computations on the differential effect of the inflation ,WM _MM m_wwmﬂﬂmwo“awmaw n mowawa
and (25}, we obtained the values in Table 2. We assumed that 8 = .05, o nw H m_mmuﬁ .w
kiy = .05. dﬁ discount factor is standard, while the value of a va.:o.m that pe MM w:n
10% of their income in liquidity services. Finally we assume an elasticity oﬁmmam:vm.ﬂ
between both money services equal to 2 and that the costs of financial adaptation _mm
5% of total income. These computations do not pretend to represent actual i
only to describe the possibilities of the model, duantiies.

TABLE 2

THE INCIDENCE OF THE INFLATION TAX

T o M, M,
0.00 0.00 0.00
3.00 5.00 0.00 0.00
10.00 6.67 0.00 1.50
50,00 9.09 0.00 1.50
100.00 9.52 0.00 N.Mw
- 10.00 0.00 0.00

Numbers are in percents.

As can be observed, there is a drastic difference in the inci i i
for both groups. This difference widens as the rate of Emmmwm@mﬂwwmm%a ﬁ\mwwohg
agents who remain in domestic currency end up losing all the EmoEmom spent Mua
_EEEQ. purposes, those who are able to substitute away eventually pay :oama% *

While the .m?.ﬁ.o illustrates the different impact of the inflation tax. the n i
formulae are still incomplete. Agents who substitute to foreign currency —_.86 H% nsw._a
fixed cost of financial adaptation, k. Therefore, for them, the ralevant cost mrw.w_m_ cM
mm/y + kfy, and not only the inflation tax as considered above. To prove that the rich
are proportionally less worse off than the poor at all levels of income, takin ; int
account .5.@ costs in terms of the inflation tax, financial adaptation, and Ea.nmm_o _w ::w.
the liquidity consumption choice faced by the individual, the mo:oi: _dn amo
mwoéw that those who E_é substituted away from domestic currency mmnnuimwww_mww
“w_mm_ mmmww_.w.gm:mn fraction of income to face a situation without inflation than those

Proposition 2, Assume that V, u, and [ be homothetj i

) > th s ¥ etic functions. Then, th i
of income that agents are willing to give up in order to avoid the inflation tax m Mﬂ%_oq_
for those who have substituted away from domestic currency. *

Proof. To compute how much income the 3 is willi i
. \ ! gent is willing to gi
different set of prices, we use the indirect compensation Ezonosm give up (o face a

wiprg. N=e(pvig, 27

T -
ot i 0
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p (without inflation) to obtain the

where pu gives the value of income needed at prices
y). The cost of inflation considered

level of utility v (g, ¥) (with inflation and income
is given then by: (y — W/ |
For those who have sub
that e (p, v (p. ¥)) =y and realize that if they pa
inflation relative price vector. Therefore, their in

stituted away from domestic currency, we can use the fact
y the fixed cost agents will face the no-

direct compensation function will be

W@aN=e@vg,M=e@v@y-k=y-k 28)
The cost of inflation for the high income group therefore equals
y-G-H  k @)

y-k y—-k'

which is declining in y.
To compute the indirect compensation
the homotheticity property, which implies that 1 (p; ¢.

to get

function for the low income group we use

VN=elpvig,M=h®)vgy

h (D)

FQ,.a.&umGLQ.&V"}@,\SQTa . (30

Notice that the price indices are invariant to the level of income, so the cost of
inflation for the poor is constant and equal t©©

h (p)
y= g~y _G@-hp) (31
ey, T kRp)
h (g}

Finally, notice that at y*, the point a which both indirect utility functions are equal,
we have that

W@ gy =e@v)=e@ V=60 D=L E ) (32)
that s, at that point, both groups pay the same proportion of income as inflation tax.
Using the fact that for the low income group, the cost of inflation in constant as a
fraction of income and that it is declining for those who substitute out of domestic

currency completes the proof.

Figure 2 gives a graphical interpretation of proposition 2. While those who use
only domestic currency have a constant cost of inflation, this cost is declining for those
which have substituted into foreign currency. At income level y* the two costs are equal,
All those who have substituted currency perceive a lower cost of inflation.

Proposition 2 shows that the inflation tax is regressive overall, i.e., that those who
substitute away from domestic currency are willing to give up a smaller fraction of their
income in order not to have to face the inflation tax. The indirect compensation function
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is the appropriate metric because it takes into account the di i i
: istortions in the ove
pattern of consumption that occur because of changes in the inflation rate, i

5. Conclusions

This paper uses a simple story to obtain a strong message. Inflath ion i
more regressive than .mm usually thought. The traditional mwm&‘wom owuﬁﬁuﬁ%%:“
distribution effects of inflation concentrated on the fact that the income elasticity of
money demand is smaller than one or that there are “economies of scale” in the use of
money. This paper sidesteps this issue, not because we think it is not relevant but
cwnu.:ma.in want 10 stress another channel through which inflation affects income
distribution. Currency substitution takes place in high inflation economies, and rich
uoow_.n have preferential access to this technology. In our setup, this unomaas.mﬁ access
was induced by a fixed cost of currency substitution, which made this technolo
profitable only for sufficiently high levels of income. Once this effect is taken m_mw

wnnonsriamaozﬁawmo:ﬂmiwgrmmrn:nnoaomswamawmao
k ! =om=n
smaller fraction of the inflation tax. Y therefore pay a

FIGURE 3

THE COSTS OF INFLATION
(2=*)
>3 /
N
\
N\
N\
\
N
N
h(gy—h (D) AN
k(p) N
~
~
N
M
~
k y*

. In the analysis, we assumed that the rate of inflation is expgenous. If the government
tries to m__munm a given amount of resources through inflationary financing, as some
agents engage in currency substitution the equilibrium rate of inflation for Ea.ano:o_:w

e
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will increase. This only strengthens the implications of this paper, as the tax charged on
those who remain in domestic currency will increase. In general, it also happens that
financial adaptation takes place only slowly, as if there were adjustments costs. This
increases the rate and regressiveness of inflation tax through time. This may be behind
the reason why the rate of inflation has to increase substantially before a political
consensus arises for stabilization'®.

An additional cost not considered in this paper is the seigniorage issue discussed in
Fischer (1982). As people switch to the foreign currency the economy as a whole runs a
current account surplus in order to purchase the new money stock. This represents a net
loss for the economy which is not taken into account at the individual level.

Financial adaptation introduces additional regressivity to the inflation tax, increases
the rate of inflation and induces seigniorage losses. However, the lesson to learn from
this paper is not that financial adaptation should be disrupted or restrained. The
importance of a having a developed financial sector, for an efficient ailocation of
savings, for example, has been repeatedly stressed in the literature. If governments try
to restrain the process of financial adaptation, it nevertheless takes place through informal
channels or the black market. The lesson is that the inflation tax is much more regressive
than the usual analysis has portrayed and that therefore govemments that care for the
lower income groups should restrain from using it.

Stability has become a major political asset. This paper contributes to understanding
why.

6. Notes:

In Sepiember 1991 provincial governmenis were also contested.

The money-in-the-utility function framework captures more of the role of money as a transactions

medium rather than as a store of value, hence, we usc the interpretation in the text.

3 Many of our proofs require only the assomption of homotheticity, which is less restrictive than the
linear homogeneity assumed by Calvo.

4 Notice that the condition 6, < G, - implies that 8 has to be sirictly greater than one.

5 Notice that as stated here, this fixed cost is paid every petiod. If it were paid only once, the incentive to
switch would be much bigger, but the argument would be the same.

¢ In what follows we auach subscript 1 10 all equations which correspond to the case of no currency
substitution.

7 Aggregate money demand does not exist, as it depends on the distribution of income. We have assumed
that the rate of inflation is exogenous, so this feature does not generate complications when evaluating
individual demands.

*  Recall that, by the assomption on the elasticities of substitution, we restrict the elasticity of substitution
between both- monies to be greater than one.

*  For a review, sec Varian (1984).

1 See Labdn and Sturzencgger (1991) for a political economy model that takes this point into account.

»
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RESUMENES EN ESPANOL

CURRENCY SUBSTITUTION IN DEVELOPING COUNTRIES:
AN INTRODUCTION

GUILLERMO A. CALVO and CARLOS A. VEGH

Este articulo revisa los principales temas analiticos y de politica relacionados con la
sustitucin de moneda en paises en desarrollo. El articulo discute, primero, si 1a sustitu-
cién de moneda debe ser fomentada o no; segundo, cOmo la presencia de sustitucién de
moneda afecta la eleccién de anclas nominales en programas de estabilizacidn de infla-
cién; tercero, los efectos de cambios en la tasa de crecimiento de la oferta de dinero
sobre el tipo de cambio real; cuarto, la interaccién eatre el financiamienio inflacionario
y la sustitucion de moneda; y, finalmente, aquellos temas relacionados con la verificacién
empirica de las hipétesis de sustitucién de moneda.

THE PATTERN OF CURRENCY SUBSTITUTION IN
LATIN AMERICA: AN OVERVIEW

MIGUEL A. SAVASTANO

Este articulo identifica hechos estilizados ¥ caracteristicas comunes de los recientes
episodios de sustitucion de moneda en Bolivia, México, Perd y Uruguay. Se discute la
relaci6én cntre las politicas macroecondmicas y el patrén de sustitucién de moneda en
esos paises y se investigan los efectos que tiene la presencia de depdsitos en moneda
extranjera sobre la demanda por dinero doméstico y sobre la capacidad de esos paises
para conducir la politica monetaria y cambiaria. En el articulo se argumenta que la
decisién de permitir los depdsitos en moneda extranjera en el sistema financiero domés-

tico tiende a incrementar el impacto inflacionario de los desbalances fiscales ¥ de los
ajustes cambiarios y atenta contra la sustentabilidad de un régimen cambiario no libre.

HOW MUCH TO COMMIT TO AN EXCHANGE RATE RULE?
BALANCING CREDIBILITY AND FLEXIBILITY

ALEX CUKIERMAN, MIGUEL A. KIGUEL and NISSAN LIVIATAN

Hay diferentes formas a wravés de las cuales los encargados de politica justifican su
compromiso con un sistema de tipo de cambio fijo. Un régimen en el cual los paises

pueden devaluar unilateralmente representa un crompromiso més débil que un régimen



