






































rate. In this case, the steady-state level of bank deposits is quite low at 7 = 1.0.
Even though disintermediation occurs rapidly, recall that we assume deposits are
nonnegative. Consequently, there is not enough of a change in bank deposits to
offset the increase in the tax rate that corresponds to a higher inflation rate when
w = 1.5. With w = 5 or w = 10, bank deposits are large enough so that at low
inflation rates, disintermediation is rapid enough that the hump-shaped pattern
emerges.

The purpose of this exercise is to assess the importance of the growth-rate effect
on real seigniorage revenue. The computational experiments eliminate growth
from the economy, not just the ability of monetary policy to influence growth. Our
results suggest that eliminating growth, the revenue-maximizing policy settings
are very high, except for the economies in which disintermediation is extremely
(and probably implausibly) rapid.

5. Does currency matter?

Thus far, the experiments ignore the role the taxing currency could have on the
revenue-maximizing inflation rate. The obvious question is whether including
currency affects the quantitative results. Because currency accounts for such a
large fraction of base money in many countries, there is a sense in which currency
matters more than bank reserves. This section explores how currency (the tax
base) responds to movements in monetary policy variables.

In general, the date-t equilibrium value of real revenue earned from money
creation can be expressed as follows

(41— 5) (5.1)

where s denotes real currency balances while r denotes real reserves. Obviously,
the crucial feature for revenue maximization is the way in which currency is in-
troduced into the model.

For the seigniorage rate, what is important is the condition that the marginal
rate of substitution between the cash good and the credit good equals the nominal
interest rate. Following Lucas and Stokey (1983), we introduce a cash-in-advance
constraint info the our basic reserve-requirement economy. Suppose, for example,
the momentary utility function is

(L= o) (el ™ 4 x c27¥) VY=, (52)
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where cl is the consumption good acquired through accurnulated cash (the cash
good) and ¢2 is acquired with current period receipts (the credit good).!* For
this specification, 7 > —1.determines the rate at which households are willing
to substitute the credit good for the cash good. With this utility function, the
first-order condition is written as

2

where I = mR. Equation (5.3) establishes the inverse relationship between the
cash good and the inflation rate. Further, with a binding cash-in-advance con-
straint; that is, s = cl. It follows immediately that real currency holdings are
negatively related to the inflation rate.

Consider two special cases for setting the parameter ¢». For ¢y — —1, the two
consumption goods are (approaching) perfect substitutability. With an increase in
the inflation rate, consumption of the cash good will approach zero. Equation (5.1)
tells us that seigniorage from currency approaches zero. In contrast, with ¢» — oo,
the two consumption goods are approaching perfect complementarity. Because the
cash good and consumption are consumed in fixed proportions, a higher inflation
rate has an imperceptible effect on the s. Thus, seighiorage revenue increases in
response to higher inflation.

For our purposes, the question is whether inciuding currency significantly af-
fects either the reserve ratio or the inflation rate that maximizes the present value
of seigniorage revenue. We run the inflation-rate experiments with ¢ = —0.7 and
¥ = 5.0.12 Figures 7 and 8 plots d(PVG) for the case in which ¢ = —0.7 and
w = 50. The parameter setting may appear a bit awkward; for w = 50 disin-
termediation is at slowest setting while ¢y = —0.7 sets substitution between cash
and credit goods at a fairly quick pace. As such, the parameters settings seem to

HThe Federal Reserve Board commissioned two surveys on consumer expenditures. In both
the 1984 and 1986 surveys, roughly 30% of consumer expenditures were conducted using cur-
rency. To calibrate the model with a cash-in-advance constraint, we use the survey data as a mea-
sure of ¢2/cl. In addition, we use the average inflation rate and reserve ratio for the U.S. over the

- period 1975-93. Equation (5.3) is used as the guide to back out the value of n7 that is consistent
with the ratio of ¢2/cl, taking the value of v as given. For 3 = —0.7(5.0},7 = 1.148%(142.6282).
12Tn an indirect way, the substitution between the cash and credit goods captures open-
economy features. The credit good can be broadly defined as goods purchased with any means
other than the domestic currency. The closer the substitution is between currencies, the closer
the 3 parameter will be to -1. Conversely, movements in 1 away from -1 capture the presence
of foreign currency controls. The essential feature of our model economy is what happens to the
guantity of real domestic currency.
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have disparate consequences. The first line of defense is to say that the param-
eter settings considered in these paper do not materially affect the outcome in
terms of changing the plots of d(PVG). In an effort to save space, therefore, we
make the plots with other parameter settings available upon request. Note that
in the model economies, currency accounts for between 80% and 87% of the total
quantity of fiat money.

In Figure 7, one sees the hump-shaped pattern in the d(PVG) curve. The
present value of real seigniorage revenue is maximized at a reserve ratio equal to
17%. The revenue-maximizing inflation rate is 17% for these parameter settings.!®
It is somewhat surprising to us that for these model economies, the revenue-
maximizing policy settings are very close to the sample mean values computed
from the cross-country data. Thus, on average, the world sets monetary policy
quite close to levels that maximize the present value of real seigniorage revenue.
The model is calibrated to come close to the quantity of the tax base for real
seigniorage revenue that prevails. Still, it is somewhat of a surprise that with the
model’s preferences and technology, we find that the revenue-maximizing setting
is so close to the world’s average policy setting.

6. Summary and conclusions

In this paper, we quantify the effect of two alternative monetary policies, the
inflation rate and the reserve requirement, on the present-value of government
expenditures. Revenue in our model comes from a combination of income and
inflation taxes, where the inflation tax has a tax base that is directly dependent
on the reserve requirement. We then look at several different model economies
to assess the quantitative importance of different channels through which these
monetary policies operate. Specifically, we consider three channels. One is an
economy that grows endogenous and the growth rate is inversely related to the
monetary policy variables. The other two are means of avoiding the inflation
tax: disintermediation and credit. Disintermediation occurs because there are
two means of financing. One can avoid the inflation tax by shifting funds to an
account that is not subject to reserve requirements. With faster money growth,
households shift into credit and out of currency, thus avoiding the inflation tax.
A dynamic Laffer curve is present in those model economies in which growth

I3For this experiment, total reserves account for approximately between 13% and 20% of base
money, depending on the inflation rate. Note that total reserves are approximately 20% of the
quantity of high-powered money in the U.S.
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is endogenous. Hence, our monetary policy experiments are similar to the re-
sults found in Ireland (1994) for fiscal policy. In an economy with a fairly so-
phisticated financial system and competing methods of payment, we find that the
revenue-maximizing values for the monetary policy variables are surprisingly close
to cross-country sample means observed in the data. The relationship between
monetary policy and the rate of growth is the determining factor in finding a Laf-
fer curve. Indeed, we run the experiments in a stationary economy, finding that
Laffer curve is evident for the part of the parameter space we consider. Though
smaller quantitatively, the level of financial development bears on the revenue-
maximizing monetary policy settings. If one eliminates currency from the model,
the Laffer curve shifts to the left; that is, the revenue-maximizing reserve ratio
and inflation rate both decline.

The specific quantitative results are as follows:

-when both the growth and financing-substitution effects are present, the
revemie-maximizing reserve requirement is 8% and the revenue-maximizing in-
flation rate is 9%;

for the same set of experiments, the revenue-maximizing reserve ratio and
inflation rate fall to 2% and 1%, respectively in economies with extremely fast
disintermediation;

-when only the growth effect is present, the settings are 23% and 34%, respec-
tively;

-when only the financing-substitution effect is present, the revenue-maximizing
settings are above the portion of the parameter space considered in this paper;

-when currency is added, the revenue-maximizing settings are around 17%.

Our main goal is to quantify the present value of real seignorage revenue across
several different model economies. The economies are linked by systematically
eliminating specific channels that affect the seignorage tax base. Other authors
have computed revenue-maximizing inflation rates. Fry (1981), for example, finds
that real seignorage revenue is maximized at with inflation rates in excess of 50%
for a stationary economy in which governments have monopoly power over both
currency and deposits. Our chief contribution, therefore, is that we can assess
_the impact of a supply-side channel and two different avoidance channels on the
present value of real seignorage revenue.

We have considered only revenue as a motivating factor for monetary policy.
One potential extension would be to consider revenue issues at business cycle fre-
quencies. In such models, it may be possible to build on Auernheimer (1974).
Another extension would be to focus on strategic issues between policymakers:
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when the monetary and fiscal authorities do not coordinate actions, what are the
revenue implications? Such questions hark back to issues of decentralized policy-
making common in the 1970s—would the fiscal authority try to use the inflation
tax to covertly collect revenue in a model in which both fiscal and monetary au-
thorities operate independently? It is likely that such considerations would lead
to very different conclusions than the ones reached in this paper.
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Table 1

Calibrating the model’s parameters
Variable Baseline value
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Table 2
Revenue-maximizing policy settings

Panel A:
Parameter settings ™

B=00042,w =15 002
B=00031,w=5 003
B =0.0033,w =10 0.06

B=215w=50 008

Panel B:
Parameter settings 7™

B=00042,w =15 103
B=00031,w=5 101
B=00053,w=10 106
B=215w=50 109
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Figure 1

Reserve Requirements Experiments -- Baseline Model
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Figure 2

Inflation Rate Experiments -- Baseline Model
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Figure 3

res ratio experiments — k enly
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Figure 4

infl rate experiments -- k only
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Figure 5

Res Req Experiments -- No Growth Effects
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d(PVG)

Figure 6

Infl Rate Experiments -- No Growth Effects
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Figure 7

Res Req Experiments -- currency included
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Infl Rate Experiments -- currency included
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