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Some Pleasant Monetarist Arithmetic
Michael R. Darby*
Professor of Economics
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Sargent and Wallace (1981) are widely regarded to have
demonstrated that monetary policy cannot be manipulated
independently (exogenously) when the growth path of
government expenditures and the tax structure are both
fixed. More succinctly, Sargent and Wallace maintain that
the only choice available to the central bank is not whether
to monetize a government deficit but when—now or later.
This result can be viewed as a generalization of the Blinder
and Solow (1973, 1974), Tobin and Buiter (1976), and
Steindl (1974) analyses of the stationary state when it is
assumed that the monetary base is increased while government spending and the tax rate are fixed, so that government borrowing is adjusted passively via open market
operations.1 Although Sargent and Wallace's argument
appears persuasive to such authors as King and Plosser
(1983), I believe it is seriously wrong as a guide to
understanding monetary policy in the United States. To
prove my point, this paper first demonstrates that whether
or not the government can independently manipulate
money, spending, and taxes is not a theoretical question.
Then I present evidence that, at least in the United States,
the government can indeed independently manipulate all
three instruments, with government debt adjusting in a
passive but stable manner.

(1)

G-T=

iAM +

(8-r)D

where the following are expressed as ratios to net national
product (NNP),
G = government expenditures
(excluding interest payments and taxes thereon)
T = government tax receipts
M = the monetary base
D = the stock of government debt

and where the following are rates per unit of time,
/x = the growth of the monetary base
8 = the growth of real government debt
r

= the real after-tax interest rate.2

The constraint states that the excess of spending over taxes
must be financed either by base money creation or by
borrowing in excess of the amount needed to pay the real
*The author acknowledges helpful conversations with John Haltiwanger and
Tom Sargent. The research reported here was supported in part by the National
Science Foundation (NSF Grant SES-8207336) and by the National Bureau of
Economic Research's (NBER's) Project on Productivity and Industrial Change in
the World Economy, and is part of the NBER's research program in International
Studies. The opinions expressed here are those of the author, not those of the N S F
or NBER; nor is this a report of the NBER.

Pleasant Arithmetic Reverses a Key
Sargent-Wallace Assumption
Miller (1983) has derived a version of the government
budget constraint which is useful for studying the longrun growth equilibrium of the economy. Simplifying the
notation of Miller's equation (6), we can rewrite this
constraint as

1 This paper does not attempt to comment on the relevance of the balancedbudget condition within the stationary state. See, however, Fischer 1976 and
Auerbach and Rutner 1977 on this point.
2See Darby 1975. Further discussion of the use of the after-tax real yield
appears later in this paper.
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after-tax interest on the government debt.3
The question raised by Sargent and Wallace's article is
whether only one value of money-creation revenue juM
exists for which debt will be a stable fraction of NNP. 4
This question can be formalized by asking whether a
steady-state equilibrium exists and is stable for alternative
valuesof julM. The steady-state equilibrium debt-to-NNP
ratio D is found from equation (1) to be

That is, the growth rate of the debt-to-income ratio will be
positive if the actual/) is less than its steady-state value A
andnegative ifD exceeds D. So D will gradually converge
to D even if the economy were to start from another
position, such as that which might result from cyclical
deficits, wars, short-run monetary or fiscal policy, or
changes in the underlying trend values of G, T, or [i which
define the steady-state equilibrium.

(2)

An Example
To illustrate that alternative monetary policies are consistent with a given fiscal policy, consider the following
simple example where

D =

(G-T-fiM)/(y~r)

where
y = the growth rate of real NNP

G = 0.22

and

T =0.18

y = S if the debt-to-NNP ratio D is constant.

[x = 0.10/year
Equation (2) says that if the government is spending more
than it collects in explicit taxes and the inflation tax, there
can still be a constant debt-to-NNP ratio if the real NNP
growth rate y exceeds the real after-tax interest rate r.
However, if r exceeds y, then any positive excess of G over
T + fiM would indeed cause D to grow without limit.
Sargent and Wallace simply assume that r exceeds y, and
hence they inevitably conclude that the government
cannot independently choose /x, G, and T.
In contrast, my analysis proceeds here on the assumption that y is greater than r. (I shall argue later in this paper
that empirical evidence supports this assumption.) My
basic reasoning is that the government will borrow more
than enough to make interest payments on its debt if the
debt-to-NNP ratio D is constant, and that this net borrowing (y—r)D increases withZ).5 As a result, higher deficits
G — T— i±M will be associated with higher debt-to-NNP
ratios, but these deficits can be financed indefinitely as a
matter of arithmetic unless the real interest rate were equal
to or greater than the growth rate of real income.
To check that the economy will in fact move toward the
equilibrium debt-to-income ratio, suppose that the^actual
value of D differed from its steady-state value D. The
growth rate of D is S — y, which is the difference in the
growth rates ofD's numerator and denominator. Straightforward manipulations and the assumption of either
perfect foresight or indexed government bonds imply the
growth rate relation6
(3)

S - y =

M = 0.10 year
y = 0.04/year
r = 0.02/year.
By substituting these values into equation (2), we can
determine the steady-state debt-to-income ratio as follows:

3The standard national income accounting definition of the deficit counts as
government borrowing and private saving that portion of after-tax nominal interest
which represents an adjustment for decline in the real value of the nominal debt. In
those terms, we would include in equation (1) the growth rate of the nominal debt
S + 7T and the nominal after-tax interest rate r~hn, where the inflation rate tt cancels.
See Jump 1980 and Darby and Lothian 1983. Miller's equation (6) substitutes the
steady-state condition that the growth rates of real N N P and real debt are equal,
but we leave the equation in this form to analyze behavior out of full steady-state
equilibrium.
4 The fraction of NNP which people desire to hold as money is a decreasing
function of the nominal interest rate and hence ju. In the relevant range, jliM
increases with increases in ix, but not proportionately so.
5
An alternative term for net borrowing (y — r)D would be negative debt
service.
6These manipulations begin with the identity
8 - y = [(r+:r)D + G — T — [xM —

(y+n)D}/D

which was obtained by taking the time derivative of the natural logarithm of D
where the perfect foresight or indexing assumption allows us to express the nominal
after-tax interest rate as the sum of the corresponding real interest rate and the
actual, rather than expected, rate of inflation. (In the steady state, there is no need
to distinguish actual from expected inflation.) Then, we have
S - y = [(Y~r)/D]

(y-r)[(D~D)/D].

X

[(G~T~i*M)/(y-r)]

from which equation (3) follows by substitution of equation (2).
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