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This paper analyzes the optimal mix and overall level of taxes and
government expenditure where one of the taxes is that on real money balances,
the inflation tax (Friedman (1953)). The criterion for judging optimality
will not be the maximization of revenue raised or the minimization of the
ratio of welfare loss to revenue raised which has been commonly employed
in many studies of this question (see Bailey (1956), Marty (1967), Friedman
(1971), Barro (1972), Marty (1973), Auernheimer (1974)). Rather it will
be the Pareto efficiency criterion which has been employed in the related
optimum quantity of money (the dual of the optimal inflation rate) literature,
However, unlike in the optimum quantity of money studies (see especially
Friedman (1969), Feige and Parkin (1971) and also Samuelson (1968), Clower
(1969) , Johnson (1969)) lump sum taxes will not be permitted as a means
whereby the government may balance its budget. All the means available
to the government for raising revenue produce welfare losses and the prob-
lem is to trade off one against the other(s) in an optimal manner. This
places the analysis presented here in the tradition of work begun in the
more general public finance setting by Ramsey (1927) , developed by Dixit
(1970) , Diamond and Mir?lees (1971), Stiglitz and Dasgupta (1971), Sandmo
(1974) and applied to deal explicitly with the optimal inflation tax by
Phelps (1973) and Marty (1976). However, a greater degree of generality
is achieved here than in these two earlier studies. First, as in the
Diamond and Mirrlees case, utility is obtained from public consumption. This

enables conditions to be derived for the optimal level as well as mix of

taxes. Secondly, the analysis deals explicitly with production in which

returns are non-constant so that equilibrium relative supply prices are



not independent of the tax-public spending regime. Thus a more genuine
general equilibrium analysis of the problem of the optimal inflation tax is
developed.

The analysis has several limitations which need to be noted. First,
there are only two goods, a private consumption good and a public consumption
good, Thus, capital accumulation and growth are ignored. Secondly, there
is only one financial asset, money. This prevents an analysis of the choice
between tax, money creation and bond financing of public expenditure. Such
an analysis would be crucial if the central concern of the paper was the
positive question concerning the effects on aggregate demand of a bond fin-
anced compared with a money financed tax change. However, for the normative
question which is of concern here, the exclusion of bonds does not seem to
be a matter of such central importance, although no doubt some details would
change and the analysis would become more cumbersome if they were included.
Thirdly, the analysis deals only with steady states and not with optimal
transition paths following the disturbance of a steady state (see Auernheimer
(1974)). Fourthly, only a constant rate income tax will be considered as
an alternative to an inflation tax. Fifthly, there is no discussion of
the detailed reasons why ﬁoney yields utility. Rather, real balances are
simply assumed to yield utility and enter, along with private consumption,
public consumption and leisure in the household's utility function.

The economy is composed of three sectors = households, firms and
government. Households supply labour and demand a private consumption
good and real balances. Firms demand labour and supply goods (private and

public). Households pay taxes to the government which in turn buys the



public consumption good from firms. The government is the sole supplier of
money. Given the pattern of taxes and public consumption, households and
firms maximize their utility and real profit respectively. Changes in taxes
and government spending produce utility and profit maximizing responses from
households and firms. Because of these responses to changes in government
policy it is necessary, in analyzing optimal policy to establish the opti-
mizing behaviour of private agents conditional on government policy. This
is dealt with in section I. Section II analyzes the social optimization
problem and compares the results derived with those presented in Phelps (1973)
and Marty (1976). Section III summarizes the conclusions.

The main conclusion reached within the framework of the limitations
outlined above is that the optimal mix of taxes, which ultimately depends
on preferences and technology, does not, in general, involve setting the
inflation tax at its first-best level of zero. This general result is in
agreement with Phelps but not with Marty. However, the properties of the
optimal inflation tax differ in some important respects from those derived
in a more limited framework by Phelps. In particular, Phelps' conclusion
that the optimal inflation tax will be zero if the elasticity of the
compensated labour supply with respect to the income tax is perfectly in-
elastic is shown to be not in general correct. For that first-best result to
be optimal in the second-best world considered here the supply of labour

must fall off with increased inflation and the ratio of the slopes of equilibrium
L

level of labour with respect to the income and inflation tax fL equals the
i

ratio of equilibrium gross wages to equilibrium real balances %%.



In general, the optimal inflation tax and income tax in the second-
best world depend on the slopes (or elasticities) of the equilibrium quantities
of consumption, real balances and labour employed each with respect to
the inflation tax and income tax. Without detailed specification of both
demand and supply functions and thus of these equilibrium quantity functions
the general equilibrium analysis does not give clear cut optimal values for
the government's policy instruments. However the rule for the optimal mix
of taxes is that the ratios of the elasticities of the equilibrium quantity
of the public good with respect to each tax to the fraction of real revenue
raised via that tax minus the marginal cost of the tax to households arising
via the impact of the tax on the relative wage, are equal. The optimal
level of these taxes is such that thisratio equals the ratio of the marginal
utility derived from private consumption to that derived from the public
good ., «

In addition it is possible to interpret how the optimal income tax
and inflation tax vary with changes in the slopes of these equilibrium
quantities. In a simplified case in which supply prices are constant, the
equilibrium quantity of lapour is fairly inelastic with respect to the in-
flation tax and the equilibrium quantity of real balances is fairly inelastic
with respect to the income tax, the following relationships between the
optimal taxes and the elasticities are found to hold: the optimal inflation
tax is lower and the optimal income tax is higher the more inelastic is the
supply of labour with respect to the income tax and the more elastic are
the demand for real balances with respect to each of the taxes and the

more elastic is the supply of labour with respect to the inflation tax.



I, The Private Optimization Problem

(a) The Firm

The representative firm chooses the supply of the consumption good c?
and the public good G° as we&l as the demand for labour Ld and the allocation
of that labour between the production of the two goods (as shown by Lg’
the labour employed in producing the public good) so as to maximize real
profits, R. It takes as given the real wage rate w and the relative price
of the public good q and is constrained by two production functions. As
labour is assumed to be the only factor of production real profits are
simply the difference between real output c® + qGS and the real wage bill

wIP. That is, the firm maximizes

R = ¢® + q@° - wi (1)

subject to the production functions

8 _ d_ . >

c” =Cc(L Lg) with CL 0, CLL <0 (2)
8 = i > <

G G(Lg) with GL 0, GLL 0 3)

given w and q.
Substituting (2) and (3) into (1) real profits may be written as

R = C(IF - Ig) + qG(Lg) - wlg, and are maximized when

(i) CL"W =0
(ii) qGL- CL =0

()
d
c(L™ - Lg)

(iii) Cs

S

(iv) G G(Lg)

Equation 4(i) is the familiar condition that the marginal product of labour

equal the real wage rate. Equation 4(ii) which may be written as

(¢]

q ==, (5)
L

(2]



is simply the condition that the marginal rate of transformation between

C

the two goods (5;5 be equal to their relative price. The above first-
L

order conditions may be solved for the output supply and labour demand

functions and will have the following form:

)\
CS = CS(W’ q)
¢® = 6%, @) Y (6)
Ld = Ld(W’ qQ)

.

The signs of the partial derivates of (6) implied by the technology structure
are as follows:
¢, 6 L: <0; ¢, >0, Lfl >0,

(b) The Household

The representative household chooses its demand for the consumption good
Cd, supply of labour 1® (or equivalently, demand for leisure) and demand
for nominal money balances Mq given the real wage rate w, the money price
of the private consumption good P (treated as the price level), real profits,
R, government provision of the public good G and the rate of income tax T
so as to maximize utility. The utility function is assumed to be intertemporally
additive with a constant rate of time preference 6 and with consumption Cd,
public good G, labour 1% and real balances M§/P as the arguments. That is,

the household's utility function is given by

v=[ 8tu(cd, 6, 13, W/pyae €))
(o]

where U, >0, Ug > 0, U >0 and U < 0, and m = M/P, The household's

G
d .s ﬁ@ . . .
choice of C, L" and is constrained by the requirement that after-tax



labour income (1"T)WLS and real profits R be allocated either to private

consumption Cd or additions to real balances MglP. That is, the household's
budget constraint is

a-mwif +r-c? -1/ =0 Q)
In formal terms, the household's optimization problem is to choose Cd,

s y . i
L” and Mg, given w, P, G and T to maximize

(-]
v=_ e *tucc?, 6, 18, M /pyae (9)
(o]
subject to
A -7)wL? +R - - Md/P =0 10)

Using (8) to eliminate Cd from (9), the problem reduces to maximizing with
respect to 1% and Mg,
H= e-at[U((l -r)wl® + R - Md/P, G, L°, Md/P)]

given w, P, R, G and 7. The necessary conditions for optimality are

(i) UC(1 -T)w +U; =0
(1) U - U (8 +1'r). =0 (11)
s d
(1ii) (Q-7T)wL" +R=~-C -M/P =0
where 7 is the rate of inflation P/P.
Equations 11(i) and (ii) may be written more familiarly, but equivalently,

as
U, = - e = T (12)



That is, the marginal rate of substitution between consumption and leisure,

~U

TTL’ is equal to the net of tax real wage rate, and the marginal rate of

c
Um
substitution between consumption and real balances T is equal to what, in
c

this model, is the equivalent of the nominal rate of interest & + m,
The conditions 11(i), (ii) and (iii) may be solved for the demand
functions Cd, Mq and the supply function 1%, 1In the steady state Mg/P
od d

is constant so that M = ™ , The individual demand and supply functions

are then of the form

Cd = Cd((l-T)w, R, T, G)
Md/P = Md((l -T)w, R, T, G)/P (13)

t® =150 ~-T)w, R, T, G)

The sign restrictions on the partial derivatives of (13) will depend on the

strength of assumptions made about the properties of U(Cd, G, Ls, MQ/P).
Private agents maximize utility and real profits given the government's

policy. This private optimization behaviour is summarized in the following

demand and supply functions:

c® = c%w, @)

¢° = 6%(w, q) (6)
Ld = Ldow,q)

d = cda-mws &, m, 6

wi/p = Md(('l -T)w, R, m, G)/P (13)

1® = 15((0 -T)w, R, T, ©)



II. The Social Optimization Problem

The government chooses its provision of the public good G and sets
the money supply M2 and the rate of income tax T so as to maximize its
social welfare function. This function will be the utility function of the
representative household., A large number of constraints apply to the social

optimization problem. First, all markets must be cleared, This requires

that
18 =18 (1) (14)
¢ =c? (=0 (15)
¢d=¢ : (16)
M8/p = M3/P(=m) an

Secondly, the government's budget determines the provision of the public good

G. Its budget constraint is given by

s

qG = TwL® + %— (18)
I:IS h:Is u° s
but 7;-5 —;-1;'5 pm®, where W is the rate of growth of the nominal money
M

supply. Restricting the analysis to that of stationarity in all real variables,
the real money supply is constant only if the rate of monetary growth h equals

the inflation rate m. Then the government's provision of the public good is
given by

G = %[TWLS + m°) (19)
The money market always clears through adjustment of the price level. Then
(19) can be rewritten as

G = %[7st((1 -, R, T, 6) +mm (1 =)W, R, ™ G)] (20)
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or simply as

G =G((1=-1)w, R, m, Q) (21)

Thirdly, the government is constrained by the optimizing behaviour of the
private sector. These constraints are the solutions to the private opti-
mizing problems which may be stated in either of the forms derived in the
preceding section; that is, either as the set of first~order conditions for
private optimality or as the set of market supply and demand functions for
which those first-order conditions may be solved. Use of the demand and supply
functions makes the analysis simpler to interpret and is especially useful

for comparing the results of the present analysis with those of Phelps and

Marty. These private optimizing constraints are

Cd = Cd(ﬂ -T)w, R, T, G)

Mﬁ/P = Mg((1 -T)w, Ry, m, G)/P (13)
1® = L%((1 -7)w, R, m, G)

c® = c®w, q)

¢® = ¢®(w, q) (6)
Ld = Ld(W: q)

and profit is defined by (1)

d
c®w, q) + 6w, q) - WL (w,q)

R
(22)

]

R(w, q)
Substituting for G from (21) and R from (22) in the set of constraints (13),

the market clearing conditions are:
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A, @, T, M = €505 D )
G (W, @5 T> M) = G (w, q)
IF(W, q) =15, g5 T, ™ ! %
nF(w, a4, T, M =m°
J

As stated above, the price level adjusts so as to clear the money market.
As all economic agents (the household, firm and the government) satisfy
their budget constraints and the money market always clears, the remaining
three market-clearing conditions are not linearly independent, 'Walras'
Law implies that if all economic agents satisfy their budget constraint
and all markets but one are in equilibrium, then the last market is also
in equilibrium. It also implies that when all markets clear and all economic
agents but one are ‘on their budget constraints, then the last economic
agent is on his budget constraint." Diamond and Mirrlees (1971, p. 4).
Thus any two of the first three constraints (23) can be solved for the two
variables w and q for any given setting of the government's policy instruments
r and M. Then the market clearing or equilibrium quantities C, G, L and
m are functions only of T and T,

The social optimization problem facing the government is to choose the
taxes T and T, so as to maximize social welfare subject to the three sets
of constraints outlined above., This is identical to maximizing social welfare
with respect to the taxes T and T where the arguments of the social
welfare functions are evaluated at their market clearing or general equilibrium

values. That is, the government chooses T and T in order to maximize

V = U(C(T, M, G(T, M, Llty M, m(t, M) (24)
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This optimization is not subject to any additional constraints. As shown
above these equilibrium or market clearing quantities are such that all

the above constraints are satisfied. That is, they are such that (i) all
markets clear; (ii) the government's budget constraint is satisfied; and
(iii) private agents' optimization behaviour is taken into account. These
equilibrium functions are combinations of demand and supply functions and
not merely the demand function of goods and the supply function of labour
as in the case of Phelps and Marty. In their analyses the demand for labour
and the supply of goods are perfectly elastic and thus place no restriction
on the equilibrium quantities. Thus all equilibrium quantities in their
analyses are determined by only one side of the market. The first-order

necessary conditions for optimality are:

V =U,C +U.6 +U m +U L =0

T Cr G r m T Lt (25)
= +U L =

V1_r UCCn+ UGGTr+ Ummrr UL - 0

That is, the optimal settings of T and m are such that the net marginal
social welfare generated by the imposition of each tax, when all markets
clear and all economic agents satisfy their budget constraints, is zero.
The optimal provision of the public good is then determined from these
optimal settings of the taxes.

The household's optimizing behaviour is also satisfied by these
equilibrium quantities, Use can be made of these conditions (26) to simplify
the necessary conditions (25). The household's optimizing behaviour is

given by
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~

(1) Ul -m)wlr, M + T =0 Z

(26)
(i) U - U6 +m) =0 J

Using (26) to eliminate UIn and UL from (25) the first-order conditions for

social optimality reduce to

i)
(1) Cc. - @1 -mw(r, ML + @ +8m = - ﬁ_‘i G
T T c T ? 27)
U
(ii) C, - O -7)ulr, n)er + (m + (S)Inrr = - U—z'- (;Tr
J

In order to solve equations (27) for the optimal mix of taxes T and T it

is first necessary to determine the eight slopes CT, l%, m s qr’ Cﬂ, Ln’

m and G.. These are derived in the appendix. In order to derive

Wthese slopes two simplifying assumptions have been made. First, the relative
price of the public consumption gocd is constant and equal to 1. Secondly,
the utility function is separable such that there exists no cross elasticities
between the private choice variables C, L, m and the government's choice

variable G. Thirdly, the discount rate is assumed to be zero. These

slopes are

I d
CT = G [a -T)WT -w(t, Mm] + CZRwW'r
L = de
T woT
m = d[(1-'1')w - wir, m]l +MdRW
e =M T ? 3w
o d a d
C'IT = C-l [(] "'T)Wn,] + CZRWWTT + C3 > (28)
d
L = L

d d d
. M.I[l -T]Wﬂ_ +M, +M3RWwTr

d
= w(T, TT)Ld(W) +rw L W) + Tw(r, TT)ngT

B
I

(o]
I

+ rrM.?[(] -1-)w,r -w(r, m] + nMgRWwT

(9]
i

Md wlt-71, ™ +'rwﬂLd W) +TWL$W1T + anli [1 -T]Wn

2w1'r

+Tng + ™R
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and s
-L1w
w'r =74 s s (29)
LW - (1 "T)L-l - L3RW

s
L
2
w_ = (30)
m d s s
LW- (1 -'r)I..l - L3RW

Substituting these quantities into (27) gives a set of equations in T and

m. These equations are too general to be solved for the optimal taxes.
Despite this some properties of the solution can be determined.
For any setting of the government's policy instruments T and m,
the household must satisfy its budget constraint., That is,
(1-T)wL +R = C + m7 (3m)

Furthermore, the budget must be satisfied for any change in the setting of
T and 7, That is,

i 1-7 L+QA- L ~-wL +R =C +mT

(1) (1 -mw_ (O -T)vL_ W = Cotm 2

(ii) Q -T)W"L + (1 -"r)WLTr-i-RWwTr = Crr +m1_rTr +mn

Using (32) to eliminate C'r’ Cp» Lo and L_ the set of necessary conditions

(27) reduces to

U
. = . G
(i) ¢ -’r)wTL - wL + wa'r Uc G'1~
. (33)
. = . -G
(ii) Q1 'r)wnL-m + wan = Uc Grr

Rearranging (33) gives the general rule which the optimal taxes satisfy. That

is,
wL =~ (1 -G'Tr:)w L-Rw_ m-{ ..G:-r) T-R =U_c (34)
T W T wTr WWTT G



15

Or, in terms of elasticities of these equilibrium quantities, the optimal level

of taxes is such that

TlGa'T - TIG,"
(1-T)wL+RT} - (1-T)wL +RT,

Twil W mr 2V

c ~ | G ]nw,'r G [ G mw,rr

That is, the optimal mix of taxes is such that the ratios of the elasticities

C‘.IC‘.
(2] (9]

. (35

of the equilibrium quantity of the public good with respect to each tax to
the fraction of real revenue raised by that tax minus the marginal cost of
the tax to households arising through the impact of the tax on the relative
wage rate, are equa%. The optimal level of these taxes is such that the

above ratios equal —g.
UG

In the Phelps and Marty partial equilibrium analyses w 1s assumed
constant and G is chosen arbitrarily. The partial equilibrium rule for the
optimal mix of taxes under their conditions can be deduced from (35) and

is given by

T Toym ;

s  d (36)
TwL m. 1
G G

That is, the optimal mix of taxes is such that the ratios of the elasticities
of the arbitrarily chosen level of public consumption with respect to each tax
to the fraction of revenue raised via that tax are equal. This result agrees
with that presented by Phelps. But attention is drawn to the important
differences between the rules derived for optimal taxes under the general and
partial equilibrium framework. First, the general equilibrium model determines

not only the optimal level of each tax but also the optimal level of public
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consumption. The partial equilibrium model determines the optimal levels
of the taxes in order to finance some arbitrarily selected level of public
consumption. Secondly, all quantities determined by the general equilibrium
model are equilibrium quantities which depend on both demand and supply functions.
In the partial equilibrium model all quantities are determined by only one
side of the market, such as the labour supply, the demand for real balances,

A second property of the general equilibrium solution is the condition
under which the optimal inflation tax is zero. To derive this condition
substitute for GT and GTr from (28) and - L for R.W in equations (33). Then

this gives the necessary conditions for an optimal inflation tax of zero

to be
-G
U
(i) -mwl-wL=_C TwL
T T
U
1 - S
UC
37
_le
UC
(ii) - 'rwnL-m = T 'erTT
] .-€
UC :
UG
Dividing (i) by (ii) to eliminate T the necessary condition for the optimal
C

inflation tax to be zero is

Tw_L + wL L
— e

(38)

.
w L4+m L
I m
But
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L
Substituting for fL and simplifying, equation (38) reduces to
™
_I:T;=E=El"- (40)

or, in terms of elasticities

Tyr - Mo Tl @)

T N ™
Then the optimal inflation tax is zero if either the equilibrium real wage
is perfectly elastic with respect to income tax or perfectly inelastic with
respect to the inflation tax. Or that the equilibrium level of employment
is perfectly elastic with respect to income tax or perfectly inelastic
with respect to the inflation tax. This requires also that the equilibrium
level of employment is neither perfectly elastic nor inelastic with respect
to the real wage rate,

As these equilibrium quantities deperid on supply and demand functions

these results can be expressed more clearly in terms of demand and supply
elasticities., Substituting for v, and v, £from (29) and (30) condition (40)

reduces to

]

-Lw

17wl (42)

1.8 m
2

which can be expressed in terms of elasticities as

N, o

L, (d-w _ (-1l _ » (43)
L i
L™,

That is, the optimal inflation tax is zero if the supply of labour is either

perfectly elastic with respect to the after-tax real wage rate or perfectly
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inelastic with respect to the inflation tax at zero inflation tax. This

requires from (29) and (30)

d s s
Lw - (1-7)11 - L3RW

or
n a - M -1
L ,w Ls,(l-T)w Ls,RnR,w
be finite and non-zero. This condition is fulfilled if (i) none of these
elasticies including the supply of labour with respect to the after-tax

real wage rate, are infinite and (ii) the elasticities n a » ] s s
L W L ’(] -T)W

] g are not all zero. Then provided these conditions (i) and (ii) hold,
LR
the optimal inflation tax is zero only if the labour supply is perfectly

inelastic with respect to the inflation tax, when the optimal inflation tax

is zero. But from equation (42)

18
Y L
s m
Ly
-15% s
s must be positive for the optimal inflation tax to be zero. Since L]
L
2

is positive this condition requires L; to be negative. That is, the first-
best solution of a zero inflation tax is optimal in this second-best world
only if the supply of labour falls off with increased inflation. If this
condition holds then the elasticity of labour supply with respect to the
inflation tax is perfectly inelastic at zero inflation tax. That is, if as

the inflation tax is raised above zero the supply of labour declines, the
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equilibrium real wage rises and the demand for labour declines such that
the equilibrium level of employment falls. Aggregate output must decliﬁe.
That is for any given level of income tax social welfare must decline as
a result of imposing an inflation tax. Then the optimal inflation tax

is zero.

The question now raised is: given this condition for a zero inflation
tax in the general equilibrium analysis, does it also hold for the partial
equilibrium analyses of Phelps and Marty. With the real wage rate constant
demand for labour is perfectly elastic so that the equilibrium level of
employment is determined by the supply function of labour. The necessary
conditions for the optimal inflation tax of zero is derived from (37) and

are, in terms of elasticities,

e \
U
C
@ -1-= =1
'|...._G Loy
UC
?(44)
%
U
i) C
(i) -=—7= I
TwLl 1_EgLs,n
UC y
UG
Then provided T is not zero or infinite the above result is seen to hold
C

in 44(ii).
This however is not the result obtained by either Phelps or Marty.

The Phelps' result is that the first-best result is optimal when the compensated
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1 . .
supply of labour is perfectly inelastic with respect to the income tax.
Marty's result is that the optimal inflation tax is always zero, From

equation 44(i)

€
u
c_ __1 45)
u, 1M
G s
T-U—-' L%t
C
g
If ) s is zero then e must be infinite. The only way this can be true
L ,7 U
1 --E
UC
UG
ig for 1 - 7. to be zero. This implies that the government provides, via income
’ C

tax alone, the same quantity of the public good as the household would choose
to buy privately. Thus the public good is not distinguishable from the private
good., But consider 44(ii). - On rearranging it becomes

U U

G - _G
(U - gowr = Tl g T‘Ls,n (46)
C C
UG
with the left-hand side zero because both (1 -Er-) and 7 are zero. The
C

right-hand side can only be zero if labour supply is also perfectly inelastic
with respect to the inflation tax. That is, if the public good is a good

which ig distinguishable from all private goods in the sense that the government's
provision of it is different to that which the household would buy privately

then the optimal inflation tax is zero only if the supply of labour declines

as the inflation tax rises. Thus these results are not the same. Phelps'
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result turns on the elasticity of labour supply with respect to the income
tax whilst the result obtainea here hinges on the elasticity of labour
supply with respect to the inflation rate.

Marty imposes the restriction of a proportional tax structure. It
is this added restriction that leads to the conclusion that the optimal

inflation tax is zero. Given the arbitrarily chosen positive level of
t,
government revenue or public consumption, the proportional tax T =

J

TR
where t, is the tax levied, P, is the marginal cost of producing good i,
must be a non~-zero constant k. Solving the social welfare problem is to

solve initially for the optimal size of k. But irrespective of the level

of k found, the optimal tax on real balances or of the inflation tax is

such that =k, Or, on rearranging Cli—'n = p;. The marginal cost

1T+pi
of producing real balances is zero so that (lig)n equals zero which leads
to Marty's conclusion that the inflation tax T is always zero. Thus Marty's
conclusion that the optimal inflation tax is always zero comes directly
from the added restrictive assumption that the tax structure is proportional,

Another property of the optimal mix of taxes can be derived by

asking: What is the effect on the optimal income and inflation taxes of a
small change in the slopes of the equilibrium level of real balances and the
equilibrium level of labour with respect to both taxes. To simplify this
question in order to obtain non-ambiguous results, it is assumed that real wage
is constant. This assumption implies that, along with constant real prices
of both goods, the equilibrium level of labour is determined only by the

supply side of the labour market and, in addition, real profits are zero.
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Substituting for GT and GTr from G = twl® + nmg and LA S 0

the set of necessary conditions (33) becomes

U U
@ wiw-n, mi - 58 = L + nm:]

c Y (47)
d UG UG s d
(ii) m w(l-r), W - 7= ﬁ"[TWLn + nmn]
c c

Dividing (i) by (ii) and totally differentiating gives

s 8 d S .S d s d s s d
+ - - +
(wLT['erTr + nmh] wL.TwL1T m%[TwLT + an] meT dr + GwLn[Tth nmﬁ]
s d s d d _ s d
+ wL"mn m ['erT + mT] mmT)dn mw d(LT) + mr d(mT)

-~ wLSrw d(LTSI') - wibn d(mﬁ) (48)

As the coefficients of both dr and dm are ambiguous it is, even with the
above simplifications, still impossible to obtain a clear indication of
small change in any one of these slopes on either of the optimal taxes.

In addition the signs of the taxes are still unknown. Making the additional
assumption that the supply of labour and the demand for real balances are
fairly inelastic with respect to the inflation and income taxes respectively,
it is easily deduced from (47) that the optimal level of both taxes are |
positive and the effect of a small change in the slopes of the supply of
labour and demand for real balances with respect to the two taxes on the

optimal level of taxes are as presented in the following table,
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Table 1

o o
a’  (<0) ™ )
BL; (<0) ) (+
a0 N (=)

T i

d

. (<0) O )

‘ i

That is, when the relative price of public good and real wage are constant,
the supply of labour and demand for real balances are fairly inelastic with’
respect to the inflation tax and the income tax respectively,

(i) The optimal income tax is higher the more inelastic is the
supply of labour with respect to the income tax and the more elastic are
the demand for real balances with respect to each of the taxes and the
more elastic is the supply of labour with respect to the inflation tax.

(ii) The optimal inflation tax is higher the more elagtic is the
supply of labour with respect to the income tax and the more inelastic are
the demand for real balances with respect to both taxes and the supply of

labour with respect to the inflation tax.

I1I, Conclusions

The analysis shows that the optimal mix of income and inflation
taxes is determined by preferences and technology and that "in general" the’
first-best result that the optimal inflation tax is zero does not carry over

to this second-best world, The condition that must be satigfied for the first-
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best result to be optimal in the second-best world is that the supply of
labour falls off with increased inflation and that the ratio of the slopes

of equilibrium level of labour with respect to the income and inflation tax

L
L equals the ratio of equilibrium gross wages to equilibrium real balances

" o

This result does not agree completely with those of the earlier studies
by Phelps (1973) and Marty (1976). The main reason for the discrepancy lies
in the fact that each of these papers is formulated as a general equilibrium
model but each fails to achieve complete generality because all supply prices
are held constant. That is, any tax is not permitted, by assumption, to
distort production efficiency through the misallocation of resources., This,
as has been shown by Dixit (1970), effectively reduces the analysis to that
of partial equilibrium. As the comparison of the results has shown
Phelps' and Marty's conclusions are specific cases of the above more general
result. Phelps concludes that both the optimal income tax and inflation rate
are always positive unless the compensated labour éupply becomes completely
inelastic with respect to the income tax, in which case the optimal inflation
rate is zero. Marty on thé other hand concludes that the inflation tax is
always zero if the tax structure is proportional. Incorporating all of
their partial equilibrium assumptions does give the first of Phelps' result
that both optimal taxes are set at a positive level, However, Phelps'
condition for the optimal inflation tax to be zero is not derived, Phelps’
condition of a perfectly inelastic compensated labour supply with respect
to the income tax does not give the result that the optimal inflation tax is
zero but requires that the supply of labour increases with an increase in the

income tax. If however, the labour supply is perfectly inelastic with respect
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to the income tax, the government's provision of the public good is the

same as the amount of this good that the household would buy privately.
Thus the household receives the amount of the good from the government,

paid for by the income tax, that it would buy out of its own untaxed budget.
There is nothing specific to this second good which characterizes it as a
public good, Marty's conclusion of a zero inflation tax arises from his

added restriction of proportional tax structure,

The signs of the optimal taxes remain indeterminant without more
detailed specification of all demand and supply functions. However movements
in these optimal taxes as the elasticities of the demand and supply functions
vary have been determined for the less general case in which the real wage '
is constant and the elasticities of supply of labour and the demand for real
balances with respect to the inflation and income tax respectively are
small, These movements are:

(i) The optimal income tax is higher the more inelastic is the supply
of labour with respect to the income tax and the more elastic are the demand
for real balances with respect to each of the taxes and the more elastic
is the supply of labour with respect to the inflation tax.

(ii) The optimal inflation tax is higher the more elastic is the supply
of labour with respect to the income tax and the more inelastic are the
demand for real balances with respect to both taxes and the supply of labour

with respect to the inflation tax.



FOOINOTE

]A compensated labour supply which is perfectly inelastic with
respect to the income tax requires that at the given wage rate, the
elasticity of the labour supply with respect to the income tax is positive.
That means the operational part of the labour supply curve is the backward
bending part or alternatively that the labour supply is independent of

the compensation.



APPENDIX

Derivation of the slopes of the equilibrium quantities

It is assumed that q = 1 and that the utility function is separable.

a ¢ =c%q, w) = (A -TIw, m, RGW))
that is C'r = C?[(] -'r)wT -wl + CngwT

c = ¢t ]+ ¢S + Cglwan]
) L = 15¢(1 -m)w, T, B) = LO(w)

_.d

L'r = wa'r

L = de

1T w T
(3) m =l ((1 ~1)w, m, RGW) = m*(r,m)

m = m,'d[('l -'r)wT ~wl + ngwa

m = m?[(] -*r)w"] + mg + ngwwn
(4) To calculate LA and w i’

Ld(w) = 1L3[(1 -'r)w,vn, R(w)1
Differentiating with respect t§ T

d _.s
Ly = Lra - T -wl] + L§RWWT

- Llsw
S

d s -
LW ¢ --'1')L1 - L3Rw

that is w_ =
T

Differentiating the labour market clearing equation with respect to m



d _ _s 8
Lw =1L [ -'r)wn] + 1, + L;RWWTr

]

that is Wn'=d 28 s |
I, - (-ni -L3RW

L

]

(5) ¢®w) = ¢ = TwL + ™

d
Twl + ™

" Differentiating

o d d
G’T = wlL + TWTL + TWIWWT
d d
+mey [Q =T, -wl + MR W

d
G =Md+'erd+'erw
™ B 1} wom

+ TI'M-ld [1-7 ]WTT + ﬂMngwn'
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