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I. Introduction

One of the means of raising revenue available to a government is the
inflation tax on domestic money balances. The demand for these balances and
the revenue from inflation depend, among other things, on the tax rate itself
and on the degree of substitutability between domestic money and alternative
assets, which are referred to in the paper as foreign exchange, (However, the
discussion can be interpreted as involving money substitutes in general).

The approach adopted in the paper is the following. The physical or
technological differences between the two monies are only with respect to
characteristics such as the color or the size of the bills, which cannot
explain less-than-perfect subsfitutability. It is the domestic government
that may create imperfect substitution by imposing barriefs or regulations on
the use of foreign exchange. Only by these means can the government tax
domestic money at a fate higher than the inflation rates in other countries.
Given this 1ink between restrictions on foreign exchange and the revenue from
inflation, there is room for determining the socially optimal severity of
these restrictions. o |

Phelps (1973) and later Siegel (1978), Helpman and Sadka (1979) and
Drazen (1979) studied the optimal determinétion of the inflation tax from a
public finance point of view. In this framework, where all taxes are
distortionary and there is an exogenous revenue to be collected, the
inflation tax is determined q]ong with the other taxes so as to minimize the
total deadweight losses from taxation. A common feature of the afofementioned
works is the assumption of an exogenous degree of substitutability between
domestic money and alternative assets. Using a similar optimal taxation

approach, this paper extends this literature by assuming an endogenous
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substitutability between domestic money and alternative assets and focusing on
the restrictions on money substitutes as a policy variable.

The discussion here is also related to Fischer's (1982) in which he
addressed the consequences for public finance and welfare, of using a foreign
currency instead of a domestic one. The present framework pursues these
considerations by treating the two extremes that Fischer considers as the
possible corner solutions of a problem in which the two assets may in
principle coexist. The issue addressed here is also related, in spirit, to
Bryant and Wallace's (1980) discussion of restrictions on:the denomination
size of money substitutes. | |

To study the effects of the restrictions on money substitutes at the
micro level, we use here a framework in which the demand for monies is
generated from inventory theorétic considerations, as in Baumol (1952), Tobin
(1956), Barro (1970), Feige and Parkin (1971), Grossman and Policano (1975),
and more recent]y; Jovanovic (1982).1 There is a legal restriction that
only domestic money can be used in transactions. Also, the cost of converting
domestic to foreign money and vice versa involves a lump-sum cost. However,
this cost is not giQen by nature, but imposed by government regulations.
Hence, there is an attempt here to explain endogenously' the size of the
financial transaction costs.

From the private point of view, the critical difference between domestic
and foreign currency is that the real value of the former depreciates at the
réte of inflation while the second is assumed to maintain its real value.
Since there is no natural cost of converting foreign exchange to domestic
money, if no man-made restrictions on such conversions are imposed, then, with
any positive inflation rate, the individuals would hold only foreign exchange

and convert it to domestic money just before transacting. This would

Q)
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practically eliminate the demand for domestic money and make the foreign
exchange the medium of exchange. In this case the government would have no
revenue from inflation. However, regulation can prevent this from

happening. For instance, imagine the government requiring all these
transactions to be carried out through commercial banks, involving nontrivial
waste of real resources in the form of paper work, waiting time and use of
physical capital (the case of Israel, which motivated this paper, is a good
example). Clearly, a preferred way to impose this cost would be to levy a tax
on foreign exchange transactions. However, we prefer to address a more
realistic problem, in which for some reason of another (perhaps, prohibitive
collection costs) such a tax is not used.

The paper is organized as follows. Section II presents fhe analytical
framework. The behavior of the representative individual and firm is analyzed
in part (a). Part (b) addresses the'general equilibrium and the public
finance considerations. To obtain a closed form solution for the individual's
decision variableé we adopt in Section III a specific utility function. In
Section IV we derive the results about optimal public finance and foreign
exchange restrictions under a general utility function. Section V contains
concluding remarks.

II. The Model: A General Analytical Framework

a. The Private Sector

Consider a competitive economy consisting of a continuum of identical,
infinitely lived individuals who consume an aggregate nonstorable consumption
good (c), and provide labor services (L). There is also a continuum of
identical firms producing under constant returns to scale: a unit of labor
produces w units of consumption. Therefore, the competitive nominal wage
rate w(t) will be equal to wp(t), where p(t) is the price of the aggregate

good.
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The individuals can hold two financial assets. One is a fiat money
issued by the government. This is a nominal asset whose real value
depreciates with inflation. The other asset has a fixed real value but bears
no real interest. This could be, for instance, a currency of a stable-price
foreign country, a foreign exchange denominated bank deposit, an indexed bond
(bearing no real interest), etc. The two assets serve as stores of value but
only the first one (domestic money) can be used as a legal medium of
exchange. | The second one, which cannot be used as a medium of exchange is
referred to from now on as foreign exchange.

Our analysis is confined to a steady state; The representative
individual receives his salary once every T units of time in domestic money.
The length T of this period is considered exogenously.g1ven by institutional
arrangements.2 Also, we assume no discounting of utility over time. |
Therefore, all these paymént periods are identical and hence it suffices to
analyze what happens within one such period, say the period starting at time
zero and ending at time T. '

The objective of the individual is to maximize utility U(c(+),L(*)) from
the streams of consumption, c(°*), and labor services, L(*), over the period

[0,T). The function U has the form

T
(1) u(c(e), L(')) = IOU(C(t)’ L(t))dt,

where u is interpreted as the instantaneous utility function (u1 > 0 and
Uy < 0). Notice that the individual will in general choose c(*) and L(*)
which vary over time. This makes the model extremely difficult to deal with

without adding any significant insight into the nature of the
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problem at hand.3 For this reason, we simplify the optimization problem by
constraining c(*) and L(*) to be constant over time.? Then the objective
of the individual becomes that of maximizing u(c,L).

We define the beginning of the payment period (henceforth T-period) as
the date in which the individual receives his salary. Given the steady state
assumption, it does not matter whether this compensation corresponds to the
labor services supplied during the preceding T-period or for those to be

supplied during the T-period just started. The nominal after-tax salary is

T .
(2) (1-8) w(0) f L(t)dt = (1-8)wLT,
0

where g is a proportional income-tax rate and p(o) is normalized to unity.

If the individual does not perform any financial transaction at t=0, (2) will
remain his stock of domestic money. However, he can also convert part or all
of it into foreign exchange. In-what follows we analyze the simultaneous
determination of the optimal portfolio and labor-consumption choice.

The type of government regulation of foreign exchange described in the
introduction is modeled as follows. Each conversion of domestic money to
foreign exchange and vice versa involves the cost of b units of the aggregate
good. The size of b is determined by the government, but for the individual
it is given. Because of this cost, conversions will not be performed
continuously. Denote thus the time lapse between two of these transdctions
by <. This means that an individual makes T/t such conversions during a
T-period. We abstract from the difficulty that arises from T/t not being in

general an integer.
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Let us now examine what happens within a t-period, defined as the time
lapse between two conversions. Since all these periods will be identical at
the individual's optimum, consider a r-period starting at 0 and ending at «.
Given the assumption that consumption is nonstorable, consumption at each t
must be purchased at the same t. The total nominal cost of these
purchases in domestic money is ¢ } p(t)dt. Therefore this amount of
domestic money has to be held at 21me 0. For the sake of simplicity, and
denoting the instantaneous inflation rate by &, the price level p(t) is

linearly approximated within a t-period Dby p(t) =1 + nt (instead of

p(t) = ent, recalling that p(0) was normalized to um‘ty).5 Therefore, the
individual needs the amount
T
c § p(t)dt = ct(1+n7/2)
0
of domestic money at time 0. Since by the very definition of a t-period one
financial transaction is made in each t-period, the individual also
incurs a real cost of b. Recall from (2) that the salary received at time 0
is (1-8) wLT. This salary}must suffice for T/t t-periods, so that each
t-period is allocated a real amount of (1-8) WLT/(T/) = (1-8) WL,  Thus,
the 1ndividuél budget constraint is

ct(l + mr/2) + b < (1-8) WLr,

which, upon division by v, becomes



(3) c(l + nt/2) + b/t & (1-8) wL.

Equation (3) has a simple interpretation. It 1mplfes that the real cost
of ¢ to the individual (namely, 1 + mt/2) is greater than the (social)
production cost which is one, whenever I and t are positive. This difference
in the cost is due to the depreciation of the domestic money balances that the
individual chooses to hold between a financial transaction and the purchases
of c. The average length of time between these two kinds of transactions is
t/2. Since the instantaneous inflation rate is n, the individual loses on
average nt/2 per unit of consumption. An alternative, more standard
interpretation of the price of ¢ can be obtained by considering the average
real balances of domestic money that the individual holds. These average
real balances are approximated by (ct + 0)/2 = c¢t/2. Since n is the
instantaneous depreciation rate of domestic money, the expression nct/2 -
represents the cofresponding inflation tax per unit of time.

Notice that in this framework the price of c is determined by the
individual: by choosing a lower t he can bring down the price closer to the
social cost which is unity; but in this way the frequency of fhe financial
transactions increases, implying higher transaction costs per unit of time
(b/t). By choosing the optimal r, the individual simultaneously chooses the
privately optimal price of ¢ and the financ1él transaction costs per unit of
time. The individual's problem is thus to choose t, along with c and L, so as
to maximize u(c,L), subject to the budget constraint (3). This yields an
indirect utility function v(g,n,b), a consumption demand function c(s,m,b), a

labor supply function L(8,n,b), and an optimal length of the t-period,
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t(8,n,b). These functions imply the individual's demand for real balances of

domestic money, which on average during a t-period is
c(g,n,b)t(8,H,b)/2 .

As already mentioned, there is a continuum number (nT) of individuals.
The payment day of salaries is uniformly distributed across individuals, so
that at each t there is an equal number (n) of individuals receiving their
salaries.

Consider now a representative firm. We assume that the payment day of
salaries is uniformly distributed across the workers of each firm, so that at
each t, there is an equal number of the firm's workers who receive their
salarfes at this t. We also assume that the buyers are uniformly distributed
across firms at each t. Therefore, the inflow and outflow of money of the
firm are constant over time and, by the constant-returns-to-scale assumption,
they are equal to each other: the gross wage b1l is equal to the sales
revenue. This setup of the model has the import&nt implication that the
firm's demand for money is zero. It enables us to concentrate our attention
on the household demand for money which comprises the total demand for money

in this economy.

b. General Equilibrium and Public Finance

Consider now the government budget constraint. It demands a fixed amount
of real resources equivalent to G units of the consumption good per person per
unit of time. This expenditure is financed by the revenue from wage taxation

and by printing new money. At each t, there are n individuals
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receiving each a gross nominal salary of w(t)TL. Thus, the government's tax
fevenues at t are snw(t)TL which amounts to gw(t)L per

capita. Denoting the nominal per capita supply of money at t by M(t), then
the government's per capita revenue from printing money at t is ﬁ(t), where a
dot stands for differehtiation with respect to time. Thus, the government

faces the following budget constraint at each t:

p(t)G < aw(t)L + M(t).

Dividing through by p(t) yields (recalling that w(t) = wp(t)):
6 < gl + M(t)/p(t).

Since at a steady-state the real per-capita supply of money m = M(t)/p(t)
is constant, it follows that M(t)/p(t) = mm and hence the government budget

constraint at each t can be written as

(4) G < gwL + mm.

The resource constraint of the economy (or, equivalently, the commodity

market equilibrium condition) 1s given in per-capita terms by

(5) c(g,0,b) + G + b/v(s,N,b) < wL(s,H,b).

The term b/t on the LHS of (5) represents the real cost of the foreign
_exchange restrictions. Since there are nT individuals, each making one
transaction in foreign exchange every t units of time, it follows that there
are nT/t individuals making such a transaction at each point of time. The

total cost per unit of time is bnT/t and the per-capita cost is thus b/x.
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Consider now the equilibrium condition for the demand and supply of
domestic money. The per-capita real supply was denoted by m. As discussed -
above, the individual holds an average balance of ct/2. This average is-for
a given individual over a t-period. But notice that in our model, averaging
over time for a given individual is the same as averaging over individuals at
a given point in time. Hence, ct/2 is also the per-capita real balance of

domestic money. Thus, the equilibrium condition for domestic money is
(6) m = ¢(8,n,b)r(8,0,b)/2 .

Finally, notice that when the individual determines ¢, t and L, he
implicitly decides on his holding of foreign exchange. By the same reasoning
used above, the average holding of foreign exchange by an individual over time
equals the average across individuals at each point in time. Hence, the
per-cabita holdings of foreign exchange is constant over time, and is equal,
in the steady state, to the per-capita stock of foreign exchange that was
accumulated in the indefinite past. Thus, the foreién exchange market is 1n
equilibrium. Put différentiy, the real rate of exchange was determined once
and for all in the indefinite past so as to equilibrate the market for foreign
exchange.

The governmenf‘s objective is to maximize the individual's welfare. It
determines the tax rate, the money growth rate and the foreign exchangg
regulations. If has to abide by its budget constraint and to take into
account the individual behavior, as described above. Formally, the
government chooses 8, n, b and m so as to maximize the individual's indirect

utility function v(s, n, b), subject to its budget constraint (4) and the
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(9) u(c,L) = c®(H-L)1-9, 0O<acl,

where H is the total available leisure per unit of time. With this utility
function we are able to obtain explicit solutions for the individual's choice
of ¢, L and v as functions of the government's policy variables g, I and b.

The budget constraint (3) can be rewritten as
c(l + nt/2) + (1-8)w(H-L) < (1-8)wH - b/x.

Then, for a given 1, we can interpret (l1-g)wH - b/t as the individual's net
full-income, and 1 + nv/2 and (1-8)w as the prices of the commodities c¢ and
(H-L), respectively. Thus, for a given «, the choices of c and (H-L) are

given by the standard Cobb-Douglas demand expressions:

c 1-8)wH - b/
+ nt/Z
(10)
L = (1'0)[(1'3);1-‘_" - b/1] = (1-a)[H - ].
(1-8)w (l-B)WT

Substituting (10) into the utility function (9) yields the expression

(11) o® (1-a) {1+ ne/2770L (1-8 )W)~ 2D (1-8)WH - b/,

in which 1 is the only remaining choice variable. By maximizing now (11)

with respect to v, we find the individual's choice of the financial

transactions period:

| W—
N =

(12) «(s,m,b) = {1fald . l*c) g * 2b .
2a(1-8)wH a®(1-8)WHE  an(1-8)wH
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equilibrium conditions (5) and (6). By Walras Law, one of the latter two
equilibrium conditions is redundant. The reader can easily verify that, for
instance, (4), (6) and the individual budget constraint (3) imply (5), so that
(5) may be deleted.b Also, m can be substituted from (6) into (4). Thus,
the government's optimization problem is reduced to: choose 8, m and b so as to

solve the problem
(7) max v(8,N,b)

subject to:

(8) G < swL(p,n,b) + mc(p,n,b)x(s,n,b)/2.

Instead of proceed1n§ to the general solution of this optimization
problem, we first adopt in the next section a specific fbrm of the utility
function to study the individual response to the government's policy variables
(8, m and b); and use numerical simulation methods in section IV to obtain
some insight into the government's optimization problem. These numerical
results lead us to conjecture some general analytical conclusions about the
desirability of various government financing tools. Finally, we prove these

conjectures.

III. Individual Behavior: A Specific Utility Function

In this section we adopt a Cobb-Douglas utility function in order to be
able to study the individual choice of ¢, L and v. Specifically, consider
the utility function
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(9) u(c,L) = c®(H-L)1-=, 0<ac<l,

where H is the total available leisure per unit of time. With this utility
function we are able to obtain explicit solutions for the individual's choice
of ¢, L and t as functions of the government's policy variables 8, n and b.

The budget constraint (3) can be rewritten as
c(l + me/2) + (1-8)W(H-L) < (1-8)wH - b/,

Then, for a given 1, we can interpret (1-g)wH - b/t as the individual's net

full-income, and 1 + nt/2 and (1-8)w as the prices of the commodities ¢ and
(H-L), respectively. Thus, for a given =, the choices of c and (H-L) are

given by the standard CObB-Douglas demand expressions:

c = e[(1-8)wH - b/1]
= + Nt/2

(10)

(1-8)w (1-8)wr

Substituting (10) into the utility function (9) yields the expression

(11) o® (1-a) 01+ 07270 (1-8 w3~ 1)L (1-8 ) - b/<],

in which ¢ is the only remaining choice variable. By maximizing now (11)

with respect to v, we find the individual's choice of the financial

transactions period:

1
2,2 7
(12) (B,ﬂ,b) = 'il*,—c)b__ + [ T)Tl"’a b - + 'gb_"—_ ] .
) 2a(1-8)WH  4a“(1-8)°w He ani(1-8)wH
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The choices of ¢ and L, namely the functions c(s,n,b) and L(g,n,b),
respectively, are then obtained by substituting the expression for v in (12)
into (10).
From (12) it is straightforward to obtain standard results in the

inventory-theoretic approach to the demand for money that:

(13) -gg->o, g—;-<o and §|}>0.

Thus, a rise in the net wage (i.e. a fall in g) lowers r. Intuitively, as
the individual has a higher net income, the stream of consumption rises and
with it the need to hold more domestic money; therefore, the individual's
exposure to the inflation tax increases which induces him to accelerate the
frequency of conversion of foreign exchange.7 Similarly, a rise in I also
lowers the length of the holding time of domestic money, while an increase in
the cost of converting foreign exchange (b) increases it.

By multiplying (12) by n, we can see that a(mt)/am > 0. Thus, it
follows from (10) that ac/an < 0 (recall from (13) that ar/am < 0). That is,
.a higher inflation reduces consumption. Also, by dividing (12) by b, we can
see that a(t/b)/ab < 0, so that a(b/t)/ab > 0. Hence, ac/ab < 0, i.e. an
increase in the financial transaction cost lowers consumption. The éffect of
a change in the tax rate g on ¢ is indeterminate.

Since at/am < 0, i1t follows from (10) that aL/am > 0, i.e. a higher
inflation rate induces more labor supply. By multiplying (12) by 1-8, we can
see that a[+(1-8)]/a(1-8) > 0. Thus, aL/a(1-8) < 0. This is quite a
surprising result, as it implies a backward-bending labor supply curve. We
have already seen that a(b/t)/ab > 0 and hence it follows from (12) that

alL/ab > 0: a higher financial transaction cost induces more labor supply.
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We also observe that all the three policy variables (8, 1 and b) reduce
the individual utility. This follows from the envelope theorem which implies
that

v — v
T owl, 31 ° -6ct/2 and

where 6 > 0 is the marginal utility of income (i.e. the Lagrangian multiplier
associated with the individual's constrained optimization problem of
maximizing u(C,L), subject to the budget constraint (3)).

Finally, the length of the -period depends on the structure of
preferences over the real variables —- consumption and leisure. This is seen
immediately from (12) where the RHS depends on a which is a parameter in the
utility function; furthermore, the formula itself for « will change if we

employ a utility function different from the Cobb-Douglas.

Iv. Optimal Financing of the Budget: The Desirabilitx of Inflation

The numerical simulation of the government optimization problem (7)-(8)
is performed using the utility function (9). For this purpose, we assume
that H 1is equal to 24 hours per day and that a = 1/3 which means that
roughly (1-1/3) x 24 = 16 hours per day are consumed as leisure time. The
value of w employed is approximately the average wage in Israel during the
fiscal year 1980/81, IS 25 per hour (1 dollar = IS.G). Among other things, we
wanted to see how the various government control variables — g, n and b —
vary with the size of budget — G. For this reason, we considered various
levels of G ranging from 1S 40 to IS 100 per person per day, i.e. from about

roughly 20 percent to 50 percent of the national income.
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The numerical results are depicted in Table 1. This table shows that

TABLE 1
6 ¢ L g 1 b
40 160 8 0.2 0 0
60 140 8 0.3 0 0
80 120 8 0.4 0 0
100 100 8 0.5 0 0

inflationary finance is never optimal. We always get b = I = 0 and wage
taxation as the only source of Eevenues. As the size of the government's
budget (G) increases, B rises, L stays constant and c¢ falls a shekel for
a shekel of G. fhis means that the resources needed for'the.government are
provided by lowering consumption rather than by increasing work effort.8
Notice that with T = b = 0, t {is indeterminate and irrelevant --t enters
the equations of the model, (3) and (8), only through the product nt or the
quotient b/t which are both zero. When 1 =b =0, both the private sector
and the government are indifferent between the use of domestic or foreign

currency. The government does not tax nor regulate the transactions sector of

the economy. The budget is satisfied by taxing labor only. This solution can
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be seen as corresponding to either the adoption of a stable-valued foreign
currency for domestic use — the dollarization scheme considered by the Israeli
treasury in 1983 — or to a fixed exchange rate against such a currency,
coupled with a completely passive monetary policy. |

The question naturally arises whether this result about the inefficiency
of inflationary finance, which we observed for the Cobb-Douglas utility
function and certain parameter values, is a more general result. The answer
is in the affirmative un&er quite reasonable assumptions. The feature of the
analysis — which seems fairly general -- that is primarily responsible for
this result is the type of money demand function generated by the model. As
indicated by equation (6), money demand is proportional to consumption (in
general, it could be some other economic activity variab]e); This
proportionality holds for any transactionAfrequency and, in particular, for
the optimal oné. Because of thié 1ink, a tax on money holdings amounts to an
implicit tax onconsumption.9 This is reflected in the private budget
constraint (3), where the term 1l+it/2 multipljes c. Aside from some wealth
effects (see below), the distortionary effects of the inflation tax on the
relative price and the revenue collected by the.government are the same as
those under an appropriate explicit tax rate. However, the inflation tax is
acéoﬁpanied by a waste of resources in transaction costs. This waste directly
reduces welfare, but in our second-best world it may have some desirable
indirect effect: The loss of income induces more labor supply -- assuming
that leisure is a normal good. As the labor supply increases, so do wage tax
" revenues; this in turn allows the government to lower the wage tax rate and

thereby improve welfare.
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However, as we see below, the condition for the indirect effect to dominate is
highly implausible and therefore we can rule out inflationary finance under

quite weak assumptions.

To formalize this result, let us compare welfare in two situations. One
in which there is no inflation (b* = 1* = 0) and all revenues are raised
by a wage tax, 1i.e. B = g*, such that g*wL = G. The other is an

inflationary finance case characterized by b=b >0, T=0>0 and 8 = B.

Consider first the inflationary finance case. Given B8, m, b and

t = (8, M, b), the consumer budget constraint can be written as

c(1+17/2) * b/+ < (1-B)uL.

Putting y = 1 + nt/2, and dividing by vy, this constraint is transformed to

~ oo

(3') ¢ < (1-8)L - b/1y,

where 1-g = (1-8)/y, and B can be interpreted as the inflation-adjusted

~

tax rate. The consumer welfare is then V((1-8)w, -b/ty), where V is the

standard indirect utility function which depends on the net wage (1-8)w and

~

the “nonwage income" - b/ty. By subtracting (3') from the resource constraint

(5), we can write the government's budget constraint (8) as

-~

(8') & +b(y-1)/ey g ul

The point to be made from (3') and (8') is that the inflationary case

can be interpreted as follows: There is a wage tax at the rate g and a

~

lump-sum tax of b/ty. The proceeds from this lump-sum tax are destroyed, as

they do not appear as a source of revenue to the government. Moreover, the

government incurs an extra cost of b(y-1)/ty (recall that y > 1), equalling

~ ~ ~ e

the difference between the transaction cost b/t and the lump-sum tax b/xy.
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Consider now the case without inflationary finance, i.e., b* = n* = 0.
In this case the individual budget constraint (3) and the government budget

constraint (8) can be written as:
(3*) c ¢ (1-*)uL = (1-g*)wl - by

(8")  G=6*b¥(y-1)/ty ¢ 4L,

In this case — unlike the inflationary finance case — notice that the term
b*(y-1)/ty 1is equal to zero, so that the government does not incur any extra
cost.

We want then to find when

~ rons

(14) V((1-8*)d, -b*/ty) > V((1-8), - b/7y).

Inlother words, we ask when an increase in lump-sum taxation from

b*/ty = 0 to b/ty > 0, coupled with a change in the wage tax rate from g* to

g8 reduces welfare.

To proceed further we have to find the relationship between b and 8
as implied by the government's budget constraint. For this purpose, write the

latter constraint as

G + b(y-1)/vy < sWL((1-8)W, - b/7y)
and employ total differentiation to get:
siLzlrw + (y=1)/vy

=z =2
whL - 8w L1

(15)

a.ln.
o™

~a =

where L1 is the partial derivative of L = L((1-8)W, - bt/y) with respect
to its ith argument, 1 = 1,2.
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Clearly, (14) holds if
(16) g—g <0

everywhere between b = b* and b = b, when (15) is taken into consideration.

Employing Roy's identity, we find that

v
dv - d8 2 - dg . 1
- H=-We-m=- LMyt
Y _ 1Y

where V1 is the partial derivative of V with respect to its ith argument, i = 1,2.
Since V2 is positive, it follows from (17) that (16) holds if:

(18) .l
Y

Substituting (15) into (18) yields

BWOLL, + WL(y-1) + WL - BWOL
2 . 1,

(19) 0.

wL - sile
We assume that a(ewL)/ag = wL - BWZLI > 0 for all values of g8 in the relevant

range, i.e., we assume that all relevant tax rates correspond to the upward

sloping part of the “Laffer curve". (The case in which it is violated is

is mentioned below in the concluding section.) Employing the Hicks-Slutsky

equation Lf = L1 - LLZ’ where Lf is the compensated wage derivative

of L, (19) becomes:
(20) —sWeLS + yaL > 0.

Since v > 1, it follows that (20) holds if -WALS + WL > 0. The latter

condition can be written in two alternative formulations:

(21a) o < (1-8)/8 ,
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or
(21b)  (BWN(BWIL{/2 < BL/2,

where o = L;Q(I-B)/L is the compensated wage elasticity of the labor supply.
Inequality (21) is a sufficient condition for ruling out inflationary
finance. It always holds at low tax rates for then (1-p)/B # + . Thus,
inflationary finance is never desirable under a "small" government. More
generally, inflationary finance is not desirable whenever the excess-burden
of wage taxation is not extremely high. This can be seen either from (2la)
or from (21b). In (2la), a low compensated elasticity (o) and/or a low mar-
ginal tax rate (B) are indicators of low excess burden. In (21b), the term
(ﬁﬁ)(ﬁﬁ)L{/Z is approximately the excess-burden (Harberger's triangular) of
wage taxation.lo Thus, (21b) holds whenever the excess-burden does not

exceed one-half of the tax revenues.

v. Concluding Remarks

The question addressed in this paper is whether it is socially desir-
able that the government imposes restrictions on foreign exchange in order-
to make possible the taxation of domestic money by inflation. Under some
reasonable assumptions, the answer obtained is negative. Domestic currency
should be made a perfect substitute for the stable-valued alternative, or in
other words, the socially optimal degree of currency substitution is infinite.
As discussed in the previous section, the basic reasoning behind this result
is that inflation works as an indirect tax on the economic activity affecting
money demand -- consumption, in the present case. A financing scheme that re-
places the inflationary tax and tﬁe accompanying costs of currency regulation

for a higher direct taxation of that activity or a closely related one -- as
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income in the present case -- saves those artificial costs and hence it
is likely to be optimal.

In order to put this result in an appropriate perspective, we want
to discuss here some additional considerations that can potentially make
the case for imperfect currency substitution stronger. Consider a setup
in which the demand for monies depends on total private income, but only
part of it is generated in activities reported to the income-tax authority.
When foreign currency restrictions are in effect, the inflation tax on
domestic money works as an indirect tax on total income, while the direct
income-tax applies practically to only part of it. Lowering the restrictions
on money substitutes -- thereby reducing the inflation tax revenue -- and
increasing the explicit income-tax may be undesirable in this setup, because
then the unreported activity goes less taxed. This is likely to aggravate
the non-optimality of the relative tax burdens of the reported and unreported

activities.

Also, the present discussion assumed no tax-collection costs. This
assumption is clearly appropriate with respect to the inflation tax because it
is ‘collected simply by printing more money under negligible costs. With
regard to the income tax, this assumption is more of an approximation. Con-
sider, for example, an underdeveloped type of economy in which the accounting
practices and the administrative apparatus necessary to enforce an efficient
income taxation are not well developed. In this case the government may face
increasing tax collection costs that could generate an interior solution,
involving foreign exchange restrictions to allow for inflationary finance.

However, it seems to us that this type of consideration may not be important

in more developed economies.,



-22=

Another case for foreign currency restriction can be made when
the assumption that the optimal tax rate P* corresponds to the upward
sloping part of the Laffer curve is violated. Namely, government spend-
ing can be increased beyond the maximum amount of revenue that can be
raised by income taxation. Then, if there is no other tax available,
the wasteful currency regulation has to be activated in order to permit
inflationary taxation. This result was not obtained in Section IV (see
Table 1) because under the Cobb-Douglas utility function révenue from the
income tax is always increasing -- of course, for rates lower than 100
percent. In this respect, recall that throughout this paper government
spending was assumed exogenously given. If G is made endogenous, the mar-
ginal benefit from it would be compared with the marginal distortion of
taxation. When only inflationary finance can increase total revenue, its
heavier welfare cost will make a level of G beyond the maximum revenue

from the income-tax less likely to be desirable.

Finall&, the siﬁplicityipf the results obtained in this éaper has to
.do with the aésumption of uniform flows of consumption and leisure. In
the more general case, Qonsumption'during the transaction period'would véry.
Under inflation the individuai would tend to concentrate consumption purchases
after a finanéial transaction. An additional, intertemporal, distortion of
inflation would then be present. For this reason, one can conjecture that
in the general case inflationary finance.is likely to be even less desir-

able than under the present case.
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FOOTNOTES

Felge and Parkin (1971) and Jovanovic (1982) also addressed normative
issues related to inflation. The fundamental difference between our
approach and theirs is that in our model the revenues from printing money
(the inflation tax) are used, together with other distortionary sources
of revenues to finance government consumption, whereas in theirs the |
proceeds from inflation are returned to the consumer in a lump-sum. In
our opinion, the practical relevance of discussing the optimal inflation
rate is questionable when one ignores the government's need to raise
revenues. |

In principle, the analysis could be extended to incorporate an endogenous
payments period, as in Barro (1970). However, for the present purposes
we do not see any possible additional insights tﬁat would be obtained in
such an extension.

See also Barro (1970): "... as inflation intensifies, employees are ...
motivated to concentrate expenditures closer to payment times in order to
reduce money holdings and incur smaller losses from inflation. However,
a preliminary model of this behavior suggests that the general
relationship between average money holdings and the rate of inflation is
not materially altered by a consideration of this motive.”

The constancy of c(«) and L(e) may be obtained by assuming that (1)
takes the special form

(1a) U(c(*),L(*)) = u(mingc(t)/0 < t < T}, max{L(t)/0 < t < T}).
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This approximation amounts to calculating a simple inflation rate within
a r-period instead of a compounded rate. Given that realistic values of
v are relatively small, this approximation, which is a common practice in
the inventory-theoretic approach to money demand, seems quite reasonable.
Strictly speaking, since the individual budget constraint (3) and the
money market equilibrium condition (6) were obtained by some
approximations, then Walras Law does not have to hold in general.
However, in our case Walras Law does hold because we simply chose the
approximations in (3) and (6) in such a way as to maintain Walras Law.
The reader can in a straightforward way verify that Walras Law will, of

course, hold when (3) and (6) are replaced by their exact forms, namely

c(ellr -1)/nc + b/« : (1-8) wL

T T

m a-% cf(f en(s't)ds)dt ,
o t .

respectively.

This result hinges upoﬁ our assumption that the transaction cost b is not
in leisure time and therefore it does not rise with the net wage.

Given that b = n = 0, this result follows from the assumption of
Cobb-bouglas preferences which yield a perfectly inelastic labor supply.
Notice that we do not have a consumption tax but a wage tax can achieve a
similar effect as a consumption tax, and the same one when b = 0.

The approximation is exact when Lf is constant.
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