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- ABSTRACT

It i= shown that the traditional specification of the revenue
from money creation implies & retroactive inflation tax and leads to time
inﬂnnsiﬂfency in menetary pelicy. The specification that leads to time

cﬂnsiatgnﬁy turns out to be Auernmheimer's "honest govermment" séigniorage

b
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SPECIFYINCG SEIGNIORAGE FOR TIME CONSISTENCY

Eli M. Bemolona

When what seems to be the beet decision given the current
Eitugtiun would viplate the optimal plan, we have a problem of time
incmnsistenﬂy.if Calwo (1978) has called our attention to such a
problem in mometary policy. He showed the government would
repeatedly choose higher inflation rates than it would itself deem
optimal frem a different point in time even under perfect faresight.
To this prcblem, he found no acceptable solution. We wiew the
problem somewhat differently, however, and are therefore able +o

" 2
Propose a solution .‘—f

We show time inconsistency arises from the use of the
conventiomal specification of seignicrage. This specification, due
most notably to Friedman (1971), is the rate of nominal money craation
times the real money stock. We therefere propose &n alternative
specification, one depived by Huarnhaimgr (1974) as “the honest
govermment's revenue,." which is the nominal interest rate times the
real money s'i:::u:lr;.'g-‘IIr This alternative, huuevér,'has yat to gain wide
acceptance in the literature, perhaps because it is thought to be
bazed on a meral argument.if The argument we provide-—that it leads

to time consistency--seems more compelling.

- The conventional form of seigniorage implies povernment

discretion over what iz a retroactive tax, and this discretion is
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at the heart of the ;:rr:n::~l:-l4:~n1,i-Ilf It i= mot 2 problem, however, of

the government misleading the public, for time incomsistency occurs
with perfect foresight, or at least rational expectations. The
nature’ of the problen is such that the harm the government inflicts,
it inflicts ‘on itself. "'The =zolution is cases 1ike this, as Kydland
and Prescott (1977) point out, is to institute a policy rule. Indeed
the alteraative form of seignicrage implies a simple money supply
rule. But this is not Auernheimer's rule of preventing price jumps.

We analfze, after all, a model in which all price increases are jumps.

First, we reconsider Awernheimer's analysis by introducing
perfect foresight. Next, we pregent a discrete time model to show
how the conventional form of seignicrage leads to time inconsistency.
Then , we show how the alternative form solves the preblem. Finally,
we characterize the money supply rule that would implement the

salutisan.

= 1. Avernheimer's hﬁHEST_EPMETﬁEEhT

Suppose, following Auernheimer, the real demand for money is

T

a function of the nominal interest rate and can be represented by
the curwe LL in Fig. 1, with r as the given preal interest rate.

At the outset the inflation rate is wn and ie expected to stay

there, so that the real money stock demanded is L Suppose further

there i¢ no income growth so that the rate of nominal money creation
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5 equals in inflation rate. In thiz case, the conventional measure

of seighicrage is the inflation rate times the real money stock,

o the area B + © in the Figure.

Now suppose there is a sudden shift in mooey creation that

raisez in inflatiom rate to m;- Assuming instantanecus adjustment,

the real money stock will fall disgrqt&l? ta m, - Seignicrage by
conventional will then be A + B, and the policy change will bring
the govermment an increment uf: & - C in seignicrage. But the
adjustment here must be accommodated by a once-and-fer-all rise in
the priee level. This ;ricc jump means a fall in the real value of
money balances and therefore a capital loss to money holders. The
amortized value of that loss Avernheimer shows to be the arsa E.

In effect the government cheats money holders of that amount.

Auernheimer's honest government is cbliged to prevent any
jump in the price level by standing ready to redsem the excess real
money stock. Because it effectively underwrites the capital loss,
this govermment then gains frem such a policy change only A - C - E
in seigniorage. The point is that we obtain precisely the same
result by simply measwring seignicrage as the nominal interest rate
times the real money stock. By thiz altermative specification,
seigniorage ie B + C + D + E before the policy shift and A+ B + D

- after the shift. Thus there is the same seigniorage gain of A - C - E.
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b But what if in place of =uch an honest government, we assumed
perfect foresight? Sargent and Wallace (1973) have shown that money
holders, in anticipation of the policy sbhift, would then try to
divest themselves of real balances to forestall the capital loss.

In the process, t.]:ae:.r wold exert pressure on the price level, causing
the inflation rate to exceed the yet unchanged rate of nominal money
creation. This is where the rub comes. The ensuing decline in the

| real money stock must then yield a smaller seignicrege flow during
this transition. The conventicnal specification of seigniorage,
however, measures only the revenue flew from the time all adjustments

. bave been completed. In meglecting the forerunning revenue =ffect,

the gowvernment would therefore choose a higher inflatior rate than

is optimal.

Hemce, once we assume perfect foresight, the problem of a
dishonest govermment turns into a problem of time inconsistency.

Instead of harming the public, the government ends up harming itself.

2. Time-inconsistent seigniorage

To enunciate the argument more fully, we now turn to a
f-';ﬂi:ﬂl:'eta—t:':me. model of money and perfect foresight. That this

: gument requires no assumption of morality can perhaps be drama-

-t

d by using as our example a government whose objective is the

iar one of maximizing revenue, that iz, without regard for

welfars .-E—";




This govermment issues money only at the start of each peried,
exchanging it for output at the price level that prevails in the
pericd. Thus if the government issues the nominal stock M - M
at the start of peried t and the price level is F ., real
seigniorage is R, = (M_ - M, _,)/B,. With M as the resulting

nominal stock, the price Py is determined by the conditien

HtHPt = mt, wWhepe m iz the real desand for meney for the perioed,
which in turn. iz assumed to depetid oaly oa the inflation rate
T/

o Tl T (Ptf"Pt_Pl —

Substituting the rezl demands m = M /P and = , =M /P,

and the inflation rate T F 1- {Pt_ifPt} now allpws us to write

raal seigniorage as

m, - {1 ]

- =
t i t-1

)
1]

Meq

(1)

T — m| + T m
My~ g1 t=1 =1 o’

which can le seen simply as the discrete form of the conventrional
gpecificetion of seigniorage. This specification has two inflation

rates, namaly, T and 7w .. We assume a8 usual m_;':__]_{j Y=

and m'(wx ) < C.
B sl
The povernment in this example views as itsOWn optimal plan
’
and structure of pericd inflation rates that maximizes the discsunted

SR
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where r is a given discount rate. This is a simple dynamic
Programming problem, that is, we choose = particulaw inflation rate
7. Dby taking all retes after period t as optimally given. Hence,

the opfimal rates 7_ , and m, must satisfy the conditions

L

= r =
[3}‘ T m g tlote I =0

{':F]' m, + (r + '.'l't:ITIl_;: =q

for-'an inferior solution.

Suppose now the govermment arrives at period t and meximizes
revenue from this peried on. By choosing the size of money issue at
the start of the period, this government can clearly contrel the vari-
ahle ﬁt_iﬁ In other words, it has discretion over a retrvoactive

tax in that raising R 4 raizes the inflation tax on real

Balances of the previous period. That this rate iz indeed its
control variable for the period conforms with the way this problem is
typically formulated. Civen that E, is seigniorage for the pericd,
Taising L does serve to generate greater revenue. (n the other
hand, if we tock 7, s the contrel variable, we would get the

- Bothersome result that raising the inflation rate serves to reduce

‘seigniorage for the periecd.




Differentiating R, with respect to 1 yields

T -1

(5) m - {1 - T bm! . > 0

t=1 1" t-1

which is clearly positiwve. Therefore, the government maximizes

B by setting g i, the upper bound. Wote that this is

* =15
consistent with maximizing the discounted sum of seigniorage from

period t on, since revenues aftep the pericd are constructed to
be independent of T, _q- However, this iz clearly inconsistent with
{3) and therefore violates the optimal plan. In perdod t + 1, the

govermment will similarly set T, =1 to violate (4). Inflation

rates would invariably be too high because of time incensistency.

The problem arises because to specify seignicrage as Rt

is to take no account of the effect of = _q o0 seignioragse in

-1

the previcus perdod. Differentiating = with respeet to g

-1 T=1

yields mé_i < 0. By neglecting this adverse forerunning effect,
the govermment abuses the inflation tax, in thiz case, to it owm

detrimeft.

4. Time-comsistent Seigniorage

Writing ocut each R, in (2) and collecting terms in sach

mt s W& mbtain

() zZ=}




where thizs maximend is now written in terms af

ir o+ = m
I:'?} = _'-—u.

h 1+

o,

excapt for perdiod 1, for which we howve

r+ v )=
g =—j‘._..

- {1 - 5_Im
1+m gt

The extra term in 5y is there only because we arbitrarily
specified E in terms of Ht first. We can exercise our one
degree of freedom in specifying initial conditions to assume the
term away. In any case, the term will not matter for the choice

of inflation rates from pericd 1 on.

Botice that 5. 1is simply the discrete form of fuernheimer’'s
henest-govermment vewvenue. PBut here we have not changed the mexcdimand

| for the optimal plan. The same structure of inflation retes would
_'y:‘.e.ld the zame seigniorage stream whether we specify 2 in terms of

ar 5. Morecwer, §

4 does not depend on transfers that would

prevent price jwnps, since all price increases here are Jumps .

- Specifying seigniorage as 51__ does make a profound. difference
30 monetary policy. The use of S, new Implies the use of 7 as
'5‘ Control vardiable for the period. There is, after all, no other

on. rate in 5. This time, meximizing Sy then. yields
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(B} mT + (o + Tt}mé =

which is precisely the conditien {u) characterizing the coptimal

plan. No longer is there a problem of time inconsistencoy,

Time consistency iz achieved hecause the use of St takes
away fromfthe government discretion ovep %,_4> thus preventing
the abuse of a retreoactive tax. This solution is eclearly not
based on a moral argument, since its implementation is in the
government's own interest. It remains now to provide a poliey

rule to implement such a soluticn.

%. A monay supply rule

In the spirit of Kydiand and Frescott, we propose a simple
money supnly rule to assure time consistency. At the start of
pericd t, the central bank must allecate resources between two users:
i) (1 - T.Im /(1 +r) toa sinking fund to earn the peal rate
of veturn r; and (ii) (r + rt}mtfii + r) to the appropriate
branch of government to use as selgniorage revenue for the pericd.

This means, of course, theat while the actuzl issue of money yields

only m, - {1 - wtu.,}m_t_1 in seigniorage, the centwal bank must
have on hand m, with which to allecate. But it would indeed hawe
that amount, since it would acquire (1 — “t—iymt-i from the

previcus pericd’s sinking fund, and it would in turm pass on

(1= “t)mt to the next period.




The main problem with adopting such a rule, apart from
the chvious practicel problems of engineering memey supply, Seems
to be the initial sacrifice of fumds to establish the sinking
:':umd in the first period the rule is :|‘.11171|1n.=:11'l;45&::':,E"'r But the reward

is time consistency in monetary policy.

-

11
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FOOTHOTES

The First to identify this problem was Strots (1955-56). He
found that an individual is bound to dizobey his own plans even
if his expectations are confirmed. This problem arises because
in a sense Strotz allows the indivudual's tastes to change over
time.

Calvo's analyzis iz difficult bur he cencludes by attributing

the problem to ™(a) the nature of the demand for money and,

(b} the fact that its creation implies in general the use of
distortionary taxatien® {p. 1%20). In the present analysis,
however, we use the same money demand function, implying also

a digtorticnary inflation tax, to produce both time inconsistency
and consistency.

The same specification is implicit in Johnsen's (1969) analysis
of inzide and outside money, although he aszsumes 3 zero rate of
money creaticom after the initial issue. Since then, Auernheimer,
Phelps (1973), and Marty (1978) secm +o be the only cnes to use
thig zpecification in spite of the plethoras of papere on infla-
tionary finance.

Calvo himself dismizzes thizs alterpative by arguing, "...its
moral appeal is greatly aiminished inthe pre=zent context
because, as pointed cut above, we encounter time inconsistency
evan when the government attempts to maximize the welfare of
the representative individual, that is to g2y, in a context
where there is not a shade of malevolence or dishonesty at
Play." {p. 1422) . .

This retroactivity in the inflation tax is emphasized by Brennan
and Buchanan (1980). Their mein cong¢ern, hoever, is not with
Time inconsistency, but that the government can try to impose
higher inflation rates than pecple axpect, -

Calvo assumes a government whose objective iz to maximize social
welfare. It should he elear that the solution we propose would
apply alsoc in that case.

The basze periocd for this inflation rate is the next one. We
use this specification because it {= convenient.

The sacrifice is only to the government. There is ne necessary
loss to society since these funds are, after all, placed ir the
capital market.
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