MONEY TARGETING AND INTEREST-RATE
TARGETING IN AN UNCERTAIN WORLD

Eduard J. Bomhoff

Introduction

Each central bank needs to provide the cconomy with a nominal
anchor for which it is responsible. There are three basic ways of
fulfilling this task: monetary targeting, intercst-rate targeting, or
exchange-rate targeting, Of these three options, exchange-rate target-
ing means that the anchoring takes place on foreign soil. Currently,
no worldwide arrangement of fixed exchange rates is under discus-
sion, and in the North American region, the United States is so much
larger than both Canada and Mexico that those countries may tie
their currencics to the dollar, But the United States cannot anchor the
dollar to the currency of one of its North American trading partners.

The Federal Reserve, therefore, has to choose between the two
domestic methods of providing a nominal anchor to the economy:
monetary targeting or interest-rate targeting. An omniscient central
bank would be indifferent, because the methods are equivalent in
terms of resource costs. A realistic central bank has to compare the
informational requirements of both methods to decide which will
work best in an uncertain world. The types of uncertainty that most
affect the economy are crucial here, not because one method can react
more flexibly to unforeseen developments, but because different
economic surprises have different effects on the degree to which
the central bank can attain its targets—depending on whether inter-
est rates or monetary aggregates are used as intermediate targets and
indicators of monetary policy.
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Economic analysis of the central bank’s problem requires a model
that describes (a) how inflationary cxpectations are formed and (b)
how the central bank, through steering a monetary aggregate or an
interest rate, can influence future price levels or rates of inflation.
The basic relations needed for a simple model of monetary policy
are, therefore, a demand-for-money schedule and the definition of
the real rate of interest as the difference between the nominal rate
and the expected rate of inflation. These two relations will be embed-
ded in a stochastic structure that allows for transitory and permanent
shocks to the real rate of interest, the income velocity of money, and
the rate of monetary expansion.

In the sccond section of the paper, T describe one such model,
that of Robert Barro (1989). His model allows for a limited number
of shocks, postulates fully fexible prices, and implies that interest-
rate targeting has benefits (and no costs) over moncey targeting. In
the third section, 1 develop an alternative model that is similar to
Barra’s but has some degree of siuggishness in prices and a richer
menu of stochastic shocks, In the fourth section, I perform stochastic
simulations of the different models. Sclving the so-called Riceati
cquations associated with the systems of equations gives a measurc
of suceess in conducting monetary policy that is conditional on the
choice of instrument and on the importance of the different types
ol shocks.! Analytical solutions of Riceati equations are generally
not teasible, so the results in the paper will be numerical and will
depend on the inpuats: the interest-rate elasticity of the demand for
money, as well as the size and importance of a variety of shocks to
money demand, money supply, and real interest rates,

The principal result of the simulations is that intercst-rate targeting
becomes inferior to monetary targeting as soon as the assumption of
price Hexibility is abandoned. Barro’s results are secn to be quite
model-specific. For a variety of assumptions regarding the impor-
tance of different types of shocks to the economy, I find that monetary
targeting results in superior steering of the rate of inflation over time.

Barro’s Model of Interest-Rate Targeting
There arc threc equations in Barro’s (1989) model:
Wi, =mn —p+Hr +y
"Resnlts also depend on the numerical value of the interest elasticity of the demand

for money, but nncertainty regarding this number is much less troublesome than is
often assumed, as long as the appropriate forecasting techniques are used.
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{The nominal interest rate equals the real rate, r,, plus the expected
rate of price change hetween this period and the next, p,; — p, plus
an observation error, v,.)

2) M, —p, = — Bi + e

{The demand for money equals an intercept, a,, a term in the interest
rate, Bi,, and a residual, w,.)

(3) ?.'l - il--l + u,

(The central bank targets the nominal interest rate, shifting its target
from period to period in random fashion.)

Barro shows in the context of his model that interest-rate targeting
is always superior to monetary targeting. The central bank can target
nominal interest rates as intensely as it wishes without endangering
its control of the price level, There is no tradeoff between the two:
Interest targeting is a free good.

This remarkable result depends on the fellowing four strong
assumptions. First, the current price level can adjust one-to-one to
any current differences between the expected rate of growth in the
money supply and the actual rate of growth of the money supply.*
Second, the demand for money function contains just a single oppor-
tunity cost variable: the administered interest rate. The real rate of
return implied in this administered interest rate is equal to the real
rate of return that is exogenously given to the economy.

Third, the authoritics manage to convey to the public in each
period a signal of the intended growth of the nominal money supply
between this period and the next. The public receives this signal
without any type of noise and with full credibility in the central
bank’s intentions. Hence, the expected rate of inflation between this
period and the next can be influenced by the authorities through
variations in the expected rate of growth of the nominal money
supply.®

Fourth, Barro evaluates monetary targeting and interest-rate target-
ing according to their success in minimizing the discrepancies
between cxpected and actual price levels. This approach is consis-
tent with his assumption that prices are perfectly flexible. However,
il one takes another view of price stickiness, one would want to

“This assumption contrasts with the position in Barro (1983, p. 102) that the lag between
changes in money and consequent changes in the price level takes up te four years.
3Barro views the expected rate of inflation as the difference between the actual price
level this year and the expected value of next year’s price level, rather than as some
underlying, sluggish varishle that is embedded in temporary and permanent shocks
to the price level.
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compute the unconditional variance of the price level or the rate of
inflation,

Given these four assumptions, the results in Barre’s paper follow
and do not depend on the relative importance and size of the various
shock terms.

The assumption that a single interest-rate variable in the money
demand function is appropriate for theoretical analysis of interest-
rate targeting versus the targeting of a monetary aggregate has been
common to the academic literature on this topic, Bennett MeCallum
(1981, p. 323} remarks: “Most analyses of the instrument problem
have been conducted in models with only one interest rate.” He
argues that introduction of a second opportunity cost variable is not
useful if one closes the model with a relation that connects thesc
interest rates. In that case, any diserepancies between the adminis-
tered and the market interest rate(s) would be ““random and
uninteresting.”

McCallum’s argument shows that he also assumes maximum
flexibility of the price level. Only on that assumption would an arbi-
trary sctting of the administered interest rate be followed immedi-
atcly by all market interest rates. Under these extreme assumptions,
the authorities can steer the evolution of the sum of the real rate of
interest and the expeeted rate of inflation through their manipulation
of the single relevant interest rate. 1f we use the common assumption
in this type of literature that the real rate of intercst is given for the
analysis, the degree of accuracy with which the authorities are able
to estimate the real rate will then determine the degree of accuracy
in delivering a desired path for the price level.

Monetary Policy in an Uncertain World

Karl Brunner and Allan Meltzer (1989) have always maintained
that at least two rates of return on financial or physical assets are
required for proper analysis of monetary policy, including the evalua-
tion of interest-rate targeting versus money-supply targeting. Some
essential features of such a two-interest-rate model are preserved in
the following system of equations:

)i, =r+Ap°+ o(r)

U the real rate is not given and is, in fact, irelevant because the model is limited to
a feedback rule for the nominal interest rate and a money demand schedule, the price
level may become undetermined as in the classical article by Thomas Sargent and
Neil Wallace {1975).
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(The long-term interest rate, 4,, is equal to the real rate, r, plus the
expected rate of inflation, 4p®, plus a temporary error of observation,

a(r).)
Bi,=r+Ap°+ A

(The short-term interest rate, i, equals the long-term rate except the
observation error plus or minus a term, A, which represents the
current movement in the short-term rate to equilibrate the demand
for money with its supply.)

6) p = p* + o{p)

{The current price level, p, equals the expected price level, p*, plus
a random distributed error, o(p).)

(MMM —p=m- ¢, — ni, + ofm)

(The demand for real balances depends on an intercept, m, the long-
term interest rate, the short-term intercst rate, and a residual error,
o{m).)

The dynamies of this simple system in which the rate of real output,
#, has been omitted as nonessential, are governed by the following
assumptions:

® The real rate of interest and the intercept in the demand for
money cquation are subject to permanent shocks in each period
{as in Barro’s model).

® The intercept in the demand for money schedule is subject also
to permanent shifts in its rate of growth (in other words, the
trend in velocity is stochastic and has to be deduced from obser-
vations on money and prices).

¢ Only the short-term interest rate can adjust to equilibrate the
supply and demand for money.

In this alternative model, the actual price level is simply equal to
the expected price level plus or minus a random observation eror.
This setup is obviously at variance with most theoretical analyses
of interest-rate targeting, inchuding Barro’s, in which the cnrment
price level does adjust to current monetary shocks but conforms to
the analysis in James MacKinnon and Ross Milbourne (1988), who
document the dangers of using results from the money demand litera-
ture to mechanically derive price adjustment equations. Their paper
convincingly shows that standard stories used to justify particular
dynamics in the demand for money, such as the butfer stock
approach, fail to provide explanations for the much longer lags
between money growth and inflation.
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The alternative model can be used hoth to simulate money target-
ing and to study interest-rate targeting. Under an interest-rate rule,
the adjustment needed to equate money supplied to money
demanded in the current period is carried out by the money supply,
which will differ from its expected value. Under monetary targeting,
an opportunity cost variable has to adjust. Because all surprises
within the current period have to do with temporary shocks, there
is no need for the long-term interest rate to adjust. At the short end,
the term A in equation (5) is available to equilibrate demand and
supply of money (recall that the real rate of interest is exogenous,
both in Barro’s model and in the alternative model).

The degree of uncertainty about the expected rate of inflation,
Ap®, is now a function of the 10 variances that govern the dynamics
of this alternative system. We shall look both at the conditional
variance that measures the forecast errors in predicting inflation, and
at the unconditional variance that indicates how far inflation will
typically deviate from a constant path. Academic resecarch on interest-
rate targeting versus monetary targeting has concentrated on the
conditional variance that can be computed analytically and has often
neglected the unconditional variance that needs to be computed
from the backward Riceati equation for each set of assumptions about
the uncertain shocks that influence the cconomy.

The list of differences between Barro’s model and the alternative
model is presented in Table 1.

Simulation Results

I'n the simulations, values are inserted for the variances of the shock
terms in the models that are derived from econometric computations
using U.S, data. Some additional simulations use altcrnative values
to see how sensitive the relative success of interest-rate targeting
and money targeting arc to these variance terms.

Uncertainties Regarding the Price Level®

I have estimated a univariate Kalman filter model for the logarithm
ofthe U.S. GNP deflator over the 1948-88 period. The filter produces
optimal estimates of the variances of the temporary and permanent
shocks to the price level, and of the variance of the changes to the
trend, respectively:

o (p) = 0414 * 107
o,(p) = 00132 * 10~

*These estimales are not applicable to Barro's model.
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TABLE 1

DIFFERENCES BETWEEN BARRO’S MODEL AND THE
ALTERNATIVE MODEL

Barro’s Model

Alternative Model

. Price level adjusts to shocks
within the emrent period.

. Public receives money
supply data without crror.

. Inflation is defined as the
difference between today’s
price level and the expected
price level for next year.

. Success is measured by
forceast errors in the price
level,

. No stochastic trend is in
velocity.

. A single administered
interest rate is in the
demand for money; real rate
computed from this interest
rate cquals “the” real
interest rate.

. Short-term interest rate or

money supply adjusts to
current shocks.

. All money growth numbers

arc noisy.

. Inflation is defined as

underlying (“permanent’)
growth rate of the price
index.

. Success is measured by the

stability of the price level.

. Stochastic trend is in

velocity of money.

. Two interest rates are in the

demand for money; real rate
computed from the
administered rate may differ
from “true” real rate.

o fp) = 3.087 % 10*

RMSE = 0.022; p(1) = 0.304; Q(5) = 23.178;
H(12) = 4.85; N = 0.266.

RMSEL refers to the one-period-ahead forecast errors of the Kalman
filter, p(1) to the first-order coefficient of serial correlation of these
errors, QD) to the Box-Pierce test for serial correlation, H to the test
" for heteroskedasticity from A, C. Harvey (1989, p. 259), and Nto a
test for normality of the one-period-ahead forecast ervors of the Kal-
man filter (see Harvey 1989, p. 2601). I shall use the ¢stimated variance
of the temporary shocks as a measure of the temporary observation
errors in the price level in the alternative model.

Uncertainties Regarding the Money Supply®
Univariate models for the U.S. money supply M1 and M2 for the
1948-88 period resulted in the following values:

*Thid.
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= 0.0374 * 104
5.198 * 10~
o (ML) = 0.456* 10~*

RMSE = 0.026; p(1) = 0.044; O(5) = 5.045;
H(12) = 2.981; N = 1.842.

0.0118 * 10~
7.534 * 107
0, (M2) = 0.506* 10

RMSE = 0.029; p(1) = 0.280; O(5) = 6.728;
H(12) = 1.944; N = 1.122,

Here and below, the three variances again refer to the temporary
and permanent shocks to the level and to the increments in the
stochastic trend, respectively.

In order not to deviate too much from Barre’s model, which does
not incorporate any uncertainty about rates of growth, [ have assumed
that the planned rate of growth of money is observed without error
by the cconomic agents. Later, an experiment will be performed that
dees include uncertainty about the expected rate of growth of money,

S8
=R
==
i1

as
o

Uncertainties Regurding the Intercept in the Demand for Money
Schedule {Shocks to Velocity)

I have estimated a single-equation Kalman filter model for U.S.
M1 and M2, regressing the inverse of velocity on a stochastic inter-
cept and on the logarithm of the long-term government bond rate
(sce Bomhoff 1991). Results are as follows:

M1: o, (m) = 0.021* 10"
o (m) = 13.970 * 107
o (m) 0.0113 * 10~

RMSE = 0.035; p(1) = 0.338; O(5) = 5.353;
H(12) = 4.547; N = 2.742.

M2: o, (m) = 0.224* 107"
o, (m) 0.104 * 107*
a.(m) 16.828 * 10~*
RMSE = 0.040; p(1) = 0.009; Q(5) = 9.651;
H(12) = 2.823; N = 0.899.
Note that Barro allows only for shocks to the level of velocity, whereas

the alternative model also has changes to the trend in the income
velocity of money.”

fl

FFor a thorough analysis of the evidence in favor of a stochastic trend in velocity, see
Bordo and Jonung (1987).
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Uncertainties Regurding the Real Rate of Interest

When I used the computed values for the expected rate of inflation
from the model for the price level, subtraction from the long-term
U.S. government bond rate produced a time series for the real rate
of interest to which a second Kalman filter was applied as follows:

o, (r) = 0.0045 * 1078
o,(r) = 20151 * 10"
a,(r) = 0.0016 * 1074

RMSE = 0.014; p(1) = 0.346; O(5) = 10.123;
H(12) = 31.215; N = 12.194.

The variances for the shocks to the price level, the money supply,
and the real rate of interest having been computed from univariate
models, these numbers should be regarded as upper bounds rather
than optimal estimates. Improved estimation of these variances is a
topic for future research.

The solutions to the models assume that agents arc aware of the
relative importance of the disturbances to velocity, money, and real
interest rates. The solutions agree on the specification of the model,
including the numerical value of the interestrate elasticity of the
demand for money. The interest elasticity has been set at 0.043 for
M1 and 0.049 for M2, hoth on the basis of the Kalman filter estimates
for the velocity function.

Numerical solution of the forward Riccati equations for the Kalman
filter system results in equilibrium values for the variances of the
state variables in Barro’s model ® Since the expected price level is one
of the state variables, this procedure answers a question traditionally
posed in the theoretical literature on money targeting versus interest-
rate targeting: How do the conditional forecasts of the price level
compare under various regimes? However, this way of formulating
the problem makes sense only if the path of the expected price [evel
and the expected rate of inflation are of no concern. If they are, one
would have to compute the variation in the price level around some
desired path.

Barro makes two simplications to his model so he can use the method of undetermined
coeflicients to produce an analytic solution: I'irst, the real rate of interest is observed
without crror at a one-vear delay, and second, any permanent shifts to the demand for
money are also known precisely with a onc-year delay. Even though such simplifica-
tions are not needed in the Kalman filter approach, I have incorporated them in ordey
to perform simulations that are fully applicable to Barro’s analysis.
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The first lines in both Table 2 and Table 3 relate to the conditional
variance of the current price level under interest-rate targeting or
meney targeting, They show that forecast errors of the price level
in Barro’s model do not depend on whether the authorities follow
a money rule or an interest-rate rule. This finding confirms Barro’s
principal result that interest-rate targeting delivers control over inter-
est rates with no cost in the form of higher forecast errors in inflation.

TABLFE 2
FORECAST ERRORS IN BARRO'S MODEL

Interest-Rate Money
M1 Targeting Targeting
Var(p, — F,_;p) 14.38 * 1074 14.38 # 1071
Min [var E, ;p,] 28.36 * 104 28.36 * 10
Min [var E,_,p, + varAi,] 52.56 « 101 52.56 * 1074
(of which var(E, ;p,) 32.51 * 107 32.51 % 1079
Interest-Rate Money
M2 Targeting Targeting
Var{p, — E,_,p,) 0.52 * 1O~ 052 %1074
Min [var E, ,p,] 0.63 * 107 0.63 * 10~
Min {var E,_,p, + varAi,] 2.62 * 101 2.62 * 1071
{of which var(Il,_,p,) 0.66 * 10°* 0,66 * 1074
TABLE 3
FORECAST IERRORS IN THE EXTENDED KALMAN FILTER
MobpEL
Intercst-Rate Money
M1 Targeting Targeting
Var(p, — E,_,p,) 0.80 * 101 0.46 * 101
Min [var E,_,p,] 38,79 + 10 38.79 * 1074
Min [var E,_,p, + varAi,] 51.36 # 1074 51.36 * 10°*
{(of which var{ks, ,p,) 44.50 * 107 44.50 * 1079
Interest-Rate Money
M2 Targeting Targeting
Var(p, — E,_,p,) 0.80*10°* (.55 * 1071
Min [var £,_,p,] 32.55 # 107 32.55 * 107*
Min [var E,_,p, + varAi,] 95.21 * 107* 95.21 * 1071
(of which var(l,_,p,) 46.29 * 10* 46.29 * 107
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The remaining lines in Tables 2 and 3 refer to unconditional vari-
ances under different monetary policy arrangements. In other words,
the numbers indicate the average (squared) error margins if one tried
to maintain the indicated variable(s) on some predetermined path.
These sccond moments do not depend on the choice between target-
ing the money supply and letting the interest rate absorb shocks to
the demand for money, or setting an interest rate instrument and
allowing the money supply to equilibrate the money market. The rule
setting the desired (expected) rate of growth in money is identical for
M1 and M2, That rule depends only on the state update equations
of the Kalman filter and on the cost-objective function that is being
minimized by the central bank.

If the authoritics are interested only in stabilizing the price level,
seeking formally

. l o, .
(8} Min E{; X(p" )},
=0
the resulting optimal rule for the expected growth of money becomes

9) AM° | = =Py

Simulation results are shown in lines 2 of Table 2.
In my alternative model, the optimal policy rule will be

(10 AME oy = =P — ADSen

Results are shown in lines 2 of 'T'able 3.
If the central bank is also concerned about changes in interest
rates and seeks the following policy objective

(L) Min B4 3 (') + B (84}

=0

with

(12) Ait = A (rt + e — pcl)
with B a constant indicating the relative importance of price-level

stabilization and interest-rate smoothing, the optimal policy rule in
Barro’s model for the arbitrary choice B = 1 will be

(13) AMe¢,,, = —0.2496 p*,,, — 0.2309 p*..
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Results are shown in lines 3 of Table 2.7 The last lines of Table 2
show to what cxtent the steering of the price level becomes less
accurate if the central bank is concerned also with interest-rate
smoothing,

In my model, the optimal rule for the value B = 1 becomes

(14) AM*,,, = —0.4805 p*,, , — 0.7691 Ap",, .

Results are shown in Table 3, with the bottom lines indicating the
deterioration in the quality of the price-level stabilization,

Barro makes his case for interest-rate targeting through proving
that keeping the sole (administered) interest rate on apredetermined
path does not canse a deterioration in the forecast errors of inflation,
given the assumptions of his model, Tables 2 and 3 show how the
steering of inflation, as opposed to its forecasting, does suffer if one
tries to minimize changes in an interest rate as well. Interest-rate
targeting is no longer a free good, if we consider the unconditional
rather than the conditional variance of the price level.

Tables 4 and b show the effects of changes in some variance terms
on the computed uncertainties in the price level. In the standard
simulation, monetary targeting is more attractive than interest-rate
targeting if one considers the conditional variances. As far as the
unconditional variances are concerned, the relevant point is the dif-
ference between lines 2 and 3, which indicate the cost if one wishes
to steer the price level and smooth interest rates at the same time.
In the standard simulation, the unconditional variance of the price
level increases by half if the anthorities intend to smooth interest
rates.

Columns 2 through 5 of Tables 4 and 5 show results for four
alternative simulations: Column 2 adds uncertainty about the
expected rate of growth of the money supply according to the esti-
mated models for U.S. M1 and M2, column 3 increases the uncer-
tainty about the permanent shifts in the real rate of interest by a
factor of four, and columns 4 and 5 give results for models with
greater uncertainty about the trend in the intercept of the demand
for money function (the trend in velocity). Note that in all cases
the assumption that the central bank is interested in interest-rate
smaoothing has a cost in the form of greater discrepancies between
planned and actual paths of the price level.

“Because real rates of interest are assumed to be nonstationary in Barro’s model, it is
not feasible to try to control both the path of both the price level {or the rate of inflation)
and the interest rate, Hence, the closest control-theoretic substitute to Barro’s analysis
of forecast errors is to minimize some combination of the squared deviations from a
given path for the price level and the squared forecast errors in interest rates,
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Conclusion

This paper uses models of money demand and money supply to
investigate the differences between monetary targeting and interest-
rate targeting. The main finding is that one needs to differentiate
between two meanings of the term interest-rate targeting. In his
influential paper, Barro {1989) used the term both to indicate the
choice of an interest rate as instrument of monetary control and to
refer to a central bank objective that does include the smoothing of
interest rates. In my paper, 1 separate the two different meanings of
interest-rate targeting both in Barro’s own model and in an alternative
model that allows for a richer menu of shocks to the economy and
for less-than-perfect flexibility in the national price level.

In models that allow for a wider variety of shocks than Barro’s
modcl, his specific result that the conditional variance of the price
level does not depend on whether an interest-rate target or a mone-
tary aggregate target is used will no longer hold, More important,
however, are the results, both in Barro’s model and in the alternative
maodel for the unconditional variances of the price level, If expected
rates of price change also carry a social cost, then the central bank
cannot limit itself to minimizing forecast errors in inflation, as in
Barro’s paper.

Neither in Barro’s model nor in my alternative model is it the case
that the central bank can add interest-rate smoothing to its objective
funetion without paying a cost in texms of lower accuracy in its price-
level policies. There are significant differences in the degree of
control, depending on whether the central bank minimizes

(15) Min Bl 3 ()1

or
(16) Min E(g 3 (5P + B (A1)

with B as a constant. This result holds, irrespective of whether a
monetary aggregate or an interest rate is used as the short-term instru-
ment of monetary control. Hence, it appears that analysis of monetary
policy should distinguish between “interest-rate targeting,” in the
sense of using an interest rate as the short-run policy instrument,
and “interest-rate smoothing,” meaning the incorporatien of some
function of interest rates in the objective function. The former may
be attractive depending on the information structure of the economy,
but it does not follow that the latter—smoothing of interest rates—
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can be achieved without paying the cost of less success in the central
bank’s prime task: the stabilization of the price level.
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SETTING A FRAMEWORK FOR MONETARY
PoLicy

Alan C. Stockman

Eduard Bomhoff's paper is a hands-on attempt to work toward
improving policy rules. This kind of research is exceedingly impor-
tant. I have some quarrels with specific details of Bomhoff's model,
his assumptions, and the way he chooses to simulate it, and 1 will
outline my objections here. But I also want to use the general frame-
work behind Bomhoff's research to discuss its implications for the
basic question of whether we should try to construct better forecast-
ing maodels within a discretionary policy regime or try to improve
the policy rules,

BomhofF's paper extends previous work by Robert Barro on the
relative merits of money-supply targeting and interest-rate targeting.
In particular, he extends the analysis to include sticky prices, an
endogenous real interest rate that can be affected by monetary policy,
and multiple interest rates (long-term and short-term rates) in the
demand for money function (as suggested by the work of Karl Brun-
ner and Allan Meltzer). He incorporates estimates of the sizes of real-
life shocks into his model and examines their implications. Bomhoff
concludes, in contrast to Barro, that interest-rate targeting raises the
variance of forecast errors of inflation above the variance that would
be obtained under money-supply targeting. He also finds that the
(unconditional} variance of inflation is higher under interest-rate
targeting than under money-supply targeting.

Comparing different policy rules and extending models to incorpo-
rate realistic features that might affect the conclusions are important.
Itis also important to evaluate alternative policy rules under a variety
of models, since economists disagree about which model is “best.”

Cato Journal, Vol. 12, No. 1 (Spring/Summer 1892). Copyright © Cato Institute, All
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I have several specific objections to the analysis in Bomhoff's paper,
however.

Objections to Bomhoff's Analysis

First, the model is not complete; it leaves unexplained certain key
assumptions, There are two interest rates in the money demand
function: a short rate and a long rate. I have no serious objection to
this. But the paper assumes that only the short-term interest rate
{and not the long rate) responds in the short run to economic distur-
bances. 'This is a strange assumption: It is well known that long-
term interest rates often change rapidly. In fact, many economists
regard it as a puzzle that long-term interest rates do not remain more
stable in the short run.'

It is common in the literature to link short-term rates and long-
term rates through some theory of the term structure, such as the
cxpectations theory (or some extension that involves liquidity premia
on long rates). Any such theory implies some relation between long-
term and short-term interest rates, reflecting arbitrage and specula-
tion in {inancial markets, Bomhoff assumes that any such relation is
broken in the short run by shocks that affect the supply or demand
for money. That is the source of the arbitrary term A in equation (5),
which Bomhoft assumes moves to equilibrate the money market in
the short run. But he does not include a theory of why the relations
generated in financial markets between returns on short<term and
long-term interest-bearing assets should be affected in this way. One
might cxpect, instead, that the entire term structure of interest rates
rises and falls to equilibrate the money market in the short run.?
That is, interest rates may adjust to cquilibrate the money market,
but the relations between various interest rates would be unaffected.
Just as we expect short-term interest rates on relatively riskless assets
{such as U.S, treasury hills) and more risky assets {(such as low-grade
commercial paper) to be related by a risk premium that is roughly
unaffected by shocks to the money market, so we should also expect
interest rates on assets of various terms to be related by term premia
that arc roughly unaffected by shocks to the money market. How
would Bomhoff’s results differ if he eliminated his assumption that
long-term rates remain constant (so that term premia would remain

'For example, many studies a few years ago found large responses of long-term rates
{as well as short rates) to money-supply announcements.

That idea would appear to be more consistent with the money-announcement results
mentioned in footnote 1.
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stable)? I do not know the answer, but it would be worth studying,
at least subject to my second objection.

Bomhoff’'s model assumes that the economy is completely isolated
from events in foreign countrics. In particular, there are no interna-
tional financial markets in the model. So there are no connections
hetween home and foreign interest rates. This could be a serious
omission, becausc world financial markets create connections
between interest rates in different countries. The links betwecen
these rates may not be tight, because there are information and
transactions costs of arbitraging these markets. But even loose links
create connections between these rates. In particular, the world real
interest rate places limits on the size of interest-rate changes in any
one country. Those limits are missing from Bomhoff's model.

To some cxtent, the differential between U.S. and forcign interest
rates may change to equilibrate the U.S. money market in the short
run {as Bomhoff's model implicitly assumes.) But because world
financial markets place limits on arbitrary changes in this differential,
one of two other things must happen. Either wold interest rates
must change to equilibrate the U.S. money market or something else
must change to cquilibrate that market. (A third alternative is that
nothing aquates the money market in the short min; disturbances to
supply or demand in that market leave people with more or less real
money than they would like to hold for a short period of time.) U
world (and U.S.) interest rates change to equilibrate the U.S. money
market, then they also change to help equilibrate money markets in
other countries as well. Interest rates in all countries would then
respond to world money-market conditions rather than conditions
only in the United States. This would suggest an entirely different
model than the one Bomhoff analyzes in his paper. It also raises
a number of questions that cconomists have not yet satisfactorily
answered. For instance, to what extent do money supply (or demand)
changes in any one conntry affect the short-run differential between
interest rates in that country and interest rates in other countries?
Why do investors in world financial markets not arbitrage away any
short-term changes in interest-rate differentials (adjusted for
exchange-rate changes, of course) across countries? Can the Fed
affect the world real interest rate? There has been a large literature on
these gquestions, but existing studies have not yet produced reliable
answers.

My third objection is related to the objective function that Bomhotf
considers in conjunction with his assumption of sticky prices. In a
world of sticky prices, monctary policy can have real effects on the
economy-—on real output and employment as well as on real interest
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rates, Since Bomhofl holds that the price level is sticky, we should
care ahout the level of real sutput {and perhaps its variance) relative
to the natural level of output, and not just inflation (or its variance)
and nominal interest rates. It would bhe surprising if political forces
led central banks to ignore the real output effects of their policies
in such a world. And there is much evidence from real life that
central banks pay considerable attention to what they regard as the
real output cffects of their policies (whether these effects are real
or imaginary}, particularly in countries with lower degrees of “inde-
pendence” of central banks from the political process.?

Fourth, it is not clear that it makes sense to use the unconditional
variance of the price level to evaluate policy. If a policy makes the
price level nonstationary, then the variance of the price level does
not exist. IFor this reason, Bomhoff uses the variance of the inflation
rate (the rate of change of the price level). Now consider two policies,
Policy A creates a stable long-run price level, so that any increase
in the price level is eventually followed by a decrease (in technical
terms, the price level is I(0)), but with some erratic short-run move-
ments in prices. Now consider policy B, which produces a long-run
inilation rate of 10 percent per year (the price level is I{1}), but
which is very stable over time. If we compare the {conditional or
unconditional) variance of the inflation rate or its predictability, we
might lind that the variance is lower under policy B, But is policy
B better than policy AP Not necessarily: It seems quite reasonable
to me to prefer policy A. Policy A allows people to sign long-term
contracts in nominal terms that more closely approximate real con-
tracts, hecause there is no long-run price-level drift, Fixed-rate mort-
gages under policy A would create inflation-adjusted mortgage pay-
ments that tend to remain flat over time; policy B would make infla-
tion-adjusted payments start high and decline over time. So policy
A has some clear advantages over policy B, but Bomhoff's criteria
might favor policy B.

The key question is why we want “stable money,” and exactly
what we mean by that term. It could mean a stable level of prices,
a stable inflation rate, or a stable expected inflation rate (but with
forecast crrors creating nonstationarity in the price level). Or perhaps
it is a code for stable real GNP or other things. The answer is impor-
tant hecause it affects the way economists should evaluate alternative

*As a related matter, Bomhoft does not consider the possibility of a policy of targeting
a price level, Yet, with his criterion, such a policy would be a natural thing for the
central bank to try to do. Below, I will discuss the merits of a target zone for the price
level, which is a modified version of price-level targeting.
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monetary rules and alternative monetary institutions. Arbitrary mea-
sures such as variances of inflation or forecast errors, and other similar
measures, may tell us little about the benefits and costs of alternative
monetary rules. And they may shed little light on the debate between
proponents of rules and proponents of better discretionary policies.

Rules versus Discretion

While studies like Bomhoff's can contribute to our understanding
of the effects of various monectary rules, there are always cconomists
and policymakers who advance serious arguments in favor of discre-
tionary policy. (By serious arguments, I mean arguments that we
should take seriously.} The key argument for discretion is this: No
rule can cover all unforeseen events and complications. Discretion
is not perfect, but it can respond to surprises and complications.

It might actually be true that a policymaker with some discretion
can do better than the monetary rules that economists have proposed,
just as economic forecasters can often do better by adding discretion-
ary “fudge factors” (based on their nonquantifiable judgments) to
their formal statistical forecasts. Unfortunately, the debate on rules
versus discretion often gets reduced to a debate in which one side
favors rules without discretion and the other side favors discretion
without rules.*

Most participants in these debates have missed the important
point: The case for rules does not rest on the notion (though it may
be true) that discretion is worse than rules. Rather, the case for rules
rests on the inability of discretionary policymakers to keep things
from getting out of hand.® Imagine a dog in a yard. It may be wise
to give the dog some discretion on where to walk or run, so some
discretion may be the best institutional arrangement, But if the dog
is without a leash, he may run into the street and get killed. (The
dog may lack an ability to commit himself not to go in the street
in the face of some overwhelming temptation.) So although some
discretion is good, a rule (a leash) is also good if the rule (leash)
prevents the dog’s running from getting out of hand (into the street).

The case for a rule is like the case for a leash. A leash does not
prevent discretion; it merely limits discretion. It keeps the results

It is sometimes said that in a complicated world, it is too hard to conduct good
discretionary policy. But this issue cuts both ways—it is also harder to formulate good
monetary rutes. If the economy is subject to a great deal of uncertainty, there may be
more times when simple rules limit policy in undesirable ways,

*There is also a well-known case for rules based on allowing policymakers to commit
to future courses of action. The ability to commit expands the set of available options
for policy, which can lead to hetter results,
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of diseretion from getting out of hand. The case for a commaodity
money, for example, is not that it produces optimal results in every
situation, but that 1 commodity money prevents inflation from getting
nut of hand through political abuse of the supply of fiat money.

A Target Zone for the Price Level

In recent discussions of open-cconomy macroeconomic policy,
there has been much discussion of “target zones” for exchange rates
Whatever the merits of those proposals, there is an important lesson
that applies here: A “target zone” for the price level can combine
the most important elements of diseretion with the most important
elements of rules.

A target zone for the price level would include two parts: (1) upper
and lower bounds for the price level and (2) 2 rule that goes into
cffect if the price level ever exceeds those bounds, and forces the
central bank to follow policics that return the price level to the
bounds over some period of time in that case.” The target zone is
like a leash—it allows the central bank to use discretionary policies
as long as those policies do not allow inflation to get out of hand,
in the sense that the price level does not deviate too far from its
target value. In this way, a target zone for the price level combines
the most important benefits of discretion with the most important
benefits of rules. A fixed target zone for the price level would create
zero inflation in the long run (along with low nominal interest rates
and the stability of long-run nominal planning) with the policy {lexi-
bility of discretion, If the eentral bank allows the price level to rise
above the upper bound, the rule requires the central bank to fotlow
a policy that slowly but surcly guarantees that the price level will
return to that targot zone (perhaps within a couple of years, depend-
ing on the details of the proposal).

With the combination of rules and discretion afforded by a target
zome for the price level, cconomists would want to continue the
debate on the relative merits of discretionary policy within the target
zone or further rules to restrict policy within that zone. Then the two
rules that Bomhoff discusses—money-supply targeting and interost-
rate targeting-—could be evaluated within a framework in which the
long-run inflation rate is zero with either policy. By adopting a target
zone for the price level, we can fulfill the most important objectives
of rules without taking a stand on the benefits or costs of short-

I am not a fan of most target-zone proposals, but the application discussed below is
somewhat different,
"For an example of this rule, see Gavin and Stockman (1992).
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run stabilization policics, money-supply targeting, or interest-rate
targeting, We can achicve the main goals sought by advocates on
each side of the debate.
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