What Are the Costs of Disinflation?

The Federal Reserve can use monetary
policy to reduce the inflation rate, a process
known as disinflation. Are the benefits of
disinflation worth the costs? Proponents of
disinflation argue that the long-run benefits of
price stability, including lower interest rates,
increased economic efficiency, and perhaps
faster economic growth, greatly exceed the
short-run costs. Opponents, of course, claim
the opposite, usually arguing that the short-run
costsin terms of higher unemploymentand lost
output would be immense.

*Dean Croushore is Research Officer in charge of the
Macroeconomics Section of the Philadelphia Fed's Research
Department.
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Recent legislation introduced into Congress
would force the Fed to disinflate. The Neal
Resolution, introduced in 1989, would require
the Fed to reduce inflation to zero within five
years. It would also make fighting inflation the
Fed’s only goal.

How can we evaluate the costs and benefits
of disinflation? Only by writing down explicit
models of the economy and seeing how the
economy is likely to behave when the inflation
rate is reduced. The costs of reducing inflation
can then be compared with estimates of the
benefits of disinflation.

Economists do not have very precise esti-
mates of the benefits of disinflation. In addi-
tion, estimates of the costs of disinflation differ
depending upon the type of economic model
used.
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BENEFITS OF DISINFLATION

To examine the benefits of disinflation, let’s
compare an economy withan inflation rate of 0
percent to an identical economy with an infla-
tion rate of 5 percent.! There are two benefits to
disinflation that may be large even when the
economy moves from an inflation rate of 5
percent to zero. One benefit comes from reduc-
ing the distortion to savings and investment
that is caused by the interaction of the tax
system with inflation. Another benefit comes
from increasing the availability of mortgage
loans; they are more affordable when inflation
islower, because theinitialmortgage payments
are lower.

Reducing the Distortion Due to the Tax
System. Our tax system is not fully indexed to
inflation. As a result, the effective tax rate on
interest income is much higher when there is
inflation than when thereis none. Forexample,
suppose that when inflation is 5 percent you
put $100 in the bank at an interest rate of 7
percent. Your nominal return is $7, but $5 of
that return just compensates you for inflation,
so your real return is only $2. You must pay
taxes, however, on your nominal, not yourreal,
return. If your total tax rate is 30 percent, then
you owe the government $2.10 in taxes, which
leaves you with an after-tax return of just $4.90.
Butif we adjust for the 5 percentinflation, your
after-tax real return is -$0.10. In other words,
your $104.90 today buys fewer goods than your
$100did one yearago. Because the government
isactually taxingaway more than you've earned

'Our focus here is on the costs of a constant, known level
of inflation. When the inflation rate isn’t constant, there are
additional costs because the inflation rate is uncertain.
Some research even suggests that the higher the level of the
inflation rate, the greater will be its variability (see the 1990
study by Laurence Ball of Princeton University and Stephen
Cecchetti of Ohio State University). But to keep things
simple for this article, let’s suppose that inflation can be
maintained at any constant rate.
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in real terms, your effective real (inflation-
adjusted) tax rate is over 100%.

Throughout much of the 1970s, the effective
real tax rate on interest income exceeded 100
percent. Inflation was very high, and the fact
that taxes were based on nominal interest in-
come rather than onreal interestincome meant
that real after-tax returns were negative. Even
in recent times, with inflation in the range of 3
to 5 percent, the effective real tax rate remains
fairly high. Eytan Sheshinski of Hebrew Uni-
versity and Columbia University calculates the
effective real tax rate on interest income in the
U.S.at86 percentin1985and 58 percentin 1989.

In addition to these effects on the rate of
return to saving, the tax system contains nu-
merous other distortions that affect the way
firms behave, especially with regard to invest-
ment spending. For example, nominal (not
real) interest payments are deductible, and
depreciation costs are in nominal (not real)
terms. Soevenalow inflationratelike 5 percent
canreduceinvestmentspending in theeconomy,
both by reducing saving through a high effec-
tive real tax rate and by discouraging firms
frominvestment spending. Reducing inflation
would increase investment and lead to arise in
the nation’s capital stock and its future output.

How much better off would the economy be
if it could eliminate the tax system/inflation
distortion? Estimates range from 0.06 percent
of output to 0.62 percent of output per year.?
Unfortunately, there has been no definitive
study that pins downa figure within this range.
As a preliminary estimate, let’s assume a per-

’Rao Aiyagari in a 1990 Minneapolis Fed study argues
that the distortion from the interaction of the tax system
withinflationis small, aslow as0.06 t0 0.12 percent of GNP
per year. But David Altig and Charles Carlstrom of the
Cleveland Fed, building further on work in their 1991 ar-
ticle, suggest that the distortion may be as high as 0.62
percent of GNP per year, over 10 times as large as Aiyagari’s
lowest estimate.
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manent gain of between 0.25and 0.50 percentof
gross national product (GNP) per year if the tax
system/inflation distortion is eliminated by
reducing inflation from 5 percent to 0 percent.’
This is roughly the central tendency of many
different estimates of the benefit of eliminating
thedistortion; however, more research on mea-
suring thesize of thedistortionis clearly needed.
How can this distortion be eliminated? Re-
ducing inflation to zero is one approach. An-
other is to change the tax laws so that only real,
not nominal, returns are taxed. But this second
approachis complex, so much so that the major
tax reform efforts in the 1980s were unable to
address the issue. Perhaps the costs of chang-
ing the tax system exceed the benefits of doing
so. Since further tax reform toward taxing real
rather thannominal returns seems unlikely, the
tax system/inflation distortion can most effec-
tively be reduced by lowering inflation.
Making Mortgages More Affordable. The
other major benefit to disinflation is that it
would increase home ownership. When infla-
tion occurs, thereisatilt to mortgage payments
that makes it more difficult for people to buy
homes. This results from the front-loading of
real payments on loans when inflation is posi-
tive. For example, suppose the interest rate on
a mortgage is 10 percent when inflation is 5
percent. Assuming that the nominal interest
rate moves directly with inflation, suppose
inflation is reduced to 0 percent and the mort-
gage interest rate falls to 5 percent.* Consider

This doesn’t mean that GNP would be 0.25 to 0.50
percent higher, but rather that the allocation of resources in
the economy would be improved; the value of improving
that allocation of resources is 0.25 to 0.50 percent of GNP.

“In this example, the real interest rate remains at 5
percent whether inflation is 5 percent or zero. Also, the
example ignores the tax benefits that arise because mort-
gage interest is deductible on the federal income tax. Tax
deductibility mitigates the tilt problem but does not elimi-
nate it.
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the effect of this change on the monthly pay-
ment on a $100,000 30-year mortgage. Ata 10
percent mortgage interest rate, the monthly
payment is $880; at a 5 percent interest rate, the
paymentis $540. Witha 5 percentinflationrate,
thereal value of the $880 monthly payment falls
over time.” But at 0 percent inflation, the $540
monthly payment remains constant in real
terms. So thehigher inflationrate causesrepay-
ment of the mortgage tobe front-loaded earlier
in thelife of theloan. Inflation causes people to
make higher real payments early in the life of
the loan, rather than making constant real pay-
ments through time.

This effect is compounded by the fact that
lower nominal interest rates make it easier for
people to qualify to take out mortgage loans.
Many lendersrequire thata mortgage payment
not exceed 28 percent of a borrower’s income
when the loan is made. Using this guideline, at
alOpercentmortgageinterestrate,aborrower’s
annual income would have to be more than
$37,000 to take out this loan; at a 5 percent
interestrate, the lower monthly payment means
that income would have to be only $23,000.
People could qualify for mortgage loans more
easily if inflation were lower.

There is a way to solve this tilt problem
without reducing inflation. The solution is to
allow price-level-adjusted mortgages (PLAMs).
PLAMSs allow the principal value and monthly
payment on a mortgage to move directly with
the pricelevel. They mimicthe effects of having
zero inflation. But people may have some
trouble accepting this new type of loan because
itrequiresnegativenominal amortization—the
dollar value of the mortgage rises with infla-
tion. So after 15 years of paying off her mort-
gage, a homeowner might owe more (in dollar

SFor example, after 15 years ata 5 percent inflation rate,
the $880 nominal payment is worth only $423 in real (infla-
tion-adjusted) terms; but at 0 percent inflation, the $540
nominal payment is still worth $540 in real terms.



terms) than she did initially, although the real
value of the mortgage (adjusted for inflation)
would be less. Again, in considering the ben-
efits of disinflation, we can’t assume that these
loans will be available and that people will use
them if inflation remains high. So that leaves
disinflation as the only method of reducing the
tilt problem.

How big are the benefits of reducing the
mortgage-tilt problem? While economistshave
recognized the problem’s importance, there
has been no concrete estimate of its cost to the
economy. Since housing is such an important
sector of the U.S. economy, and because the
effect of the mortgage-tilt problem over a
person’s life cycle is so severe, a reasonable
guess (assuming that thebenefitshereare some-
what lower than the benefits of eliminating the
tax system/inflation distortion) is that elimi-
nating it by reducing inflation from 5 percent to
0 percent would be valued at 0.15 to 0.30 per-
cent of GNP per year. As with the tax system/
inflation distortion, however, this is a very
rough estimate; more research is needed tonail
it down more precisely.

Other benefits of disinflation are likely to be
quite smallin reducing inflation from a moder-
ate level like 5 percent to zero. These benefits
include avoiding real losses by people who
have fixed nominal incomes, reducing the im-
plicit taxonmoneyholding, reducing the “shoe-
leather” costs that arise from running to the
bank more often to try to avoid the implicit tax
on moneyholding, and reducing menu costs
(the costs of changing prices).®

The interaction of the tax system with infla-
tion and the mortgage-tilt problem both reflect
the inability of institutions to adjust to perma-
nentinflation, and their effects may be substan-

bFor a full discussion of these benefits of disinflation, see
the 1978 study by Stanley Fischer and Franco Modigliani of
MIT.
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tial.” Reducing inflation from 5 percent to 0
percentby eliminating the interaction of the tax
system with inflation would be worth an addi-
tional 0.25t00.50 percentof GNP, and eliminat-
ing the tilt problem may be valued at another
0.15 to 0.30 percent. And there are other, but
smaller, benefits. So, in total, a rough estimate
of thebenefits of disinflation (that we can use as
a benchmark for comparison with the costs of
disinflation) is that the benefits to reducing
inflation from 5 percent to zero are worth 0.4 to
0.8 percent of GNP per year. The present value
of 0.4 to 0.8 percent of GNP per year forever is
roughly 24 to 48 percent of 1990 GNP, when
discounted at 4 percent and when GNP grows
at 2.5 percent per year.? It is this benefit mea-
sure that we must compare (in present-value
terms) with the costs of disinflation. Notice
that the benefits are permanent, while the costs
of disinflation are temporary, so a relatively
small benefit per year may justify fairly large
one-time costs.

THE COSTS OF DISINFLATION
Measuring the costs of disinflation depends
a great deal on the economic model used. Clas-
sical models show low costs, while Keynesian
models show high costs. Debate over which

“If inflation were large enough so that these effects were
severely damaging to the economy, then these institutions
would probably adjust in some way. But at only 5 percent
inflation, the costs of changing the institutions probably
exceed the benefits of doing so, and these institutional
structures persist.

8Mathematically, if the benefits of disinflation are
percent of GNP per year forever, if GNP growsat 2.5 percent
per year, and the real interest rate is constant at 4 percent,
then the present value of the benefits of disinflation as a
percent of current GNP is given by the formula:

%.(1.04)*B (1.025)'
This sum is 68.333 times . Accounting for the fact that

disinflation is not achieved for 10 years reduces this to
about 60 times p.
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theoretical model bestexplains macroeconomic
events has raged for many years, with no con-
sensus.

Further complicating matters is the issue of
credibility. Suppose the Federal Reserve tight-
ens monetary policy to reduce inflation. The
resulting reductionin aggregate demand in the
economy causes unemployment to rise. The
Classical model of the economy suggests that
the economy returns to full employment fairly
quickly, whilethe Keynesian model argues that
sluggish adjustment of wages and prices will
cause a long period of higher unemployment.
But both models show that the speed at which
the economy adjusts depends on how credible
the commitment to disinflation is. If people
believe that the Fed means business and that it
iscommitted toreducing theinflation rate, they
are likely to take actions that adjust wages and
prices more quickly in response to Fed policy.
But if people doubt that the Fed will really go
through with its disinflation plan (that is, to
keep monetary policy tight despite the short-
runrepercussions) and that it mightin fact give
up the battle before inflation is defeated, they
will be less willing to adjust in response to the
announced policy change. When policy is cred-
ible, the costs of disinflation will be lower, as
the whole economy moves together to a lower
rate of inflation. But if policy is not credible,
people will wait to see if inflation really de-
clines before changing their wage demands or
interest-rate demands, and the economy will
adjust more slowly.

If the Federal Reserve embarked on a policy
of disinflation, would such a policy be very
credible? Credibility might be enhanced if
something like the Neal Resolution to reduce
inflation to zero in five years became law. The
Fed might also increase its credibility if it were
to announce a planned, multiyear path for key
monetary variables (the money supply and
interest rates) thatit was targeting and to project
the macroeconomic consequences (for output
and unemployment) thereof. The plan would
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probably have tospecify details, including how
long it should take to reduce inflation, so that
people could observe its progress and see how
well the Fed was adhering to the plan. This
would make the plan verifiable and thus more
credible.

To develop such a plan, the Fed needs to
know much about the economy’s response to a
tightening of monetary policy. If the goal is to
reduce the inflation rate while minimizing the
short-run costs to the economy, the Fed needs
a model of the economy to measure such costs
and evaluate alternative policies. It can use
such a model to evaluate the optimal monetary
policy over time—to find the path of interest
rates and money growth that gives the smallest
costsrelative to the benefits of disinflation, and
to find the best time period (5 years? 10 years?)
over which the disinflation should occur.

MODEL-BASED MEASURES
OF THE COSTS OF DISINFLATION

Some previous studies have provided esti-
mates of the costs of disinflation.” In 1980,
Laurence Meyer of Washington University and
RobertRasche of Michigan State University ran
simulations to determine the cost of reducing
the inflation rate from 10 percent to 2.5 percent
based on four simple models. They showed
thataKeynesianmodel had costs of disinflation
that were three to six times as large as those of
a Classical model. They found much uncer-

%Some evidence on the costs of disinflation might come
from looking at past data (rather than using models) to see
how much output growth has changed in the past when
inflation was reduced. Previous studies (see the papers by
Gordon and King, Fischer, Howitt, Okun, and Scarth) find
that GNP must fall 5 percent or more to reduce inflation by
1 percentage point. However, this evidence isn’t necessar-
ily relevant to evaluating the response of the economy to a
gradual disinflation, since previous reductions in inflation
have generally come only during recessions. It is possible
theoretically to disinflate without causing a recession, at
least in most models.



tainty in the estimates of both benefits and costs
and suggested that additional research was
needed to provide more precise estimates. Ina
1982 study, Robert Gordon and Stephen King
of Northwestern University found that, in a
Keynesianmodel, reducing theinflationrate by
5 percentage points had a total cost of 29 per-
cent of one year’s GNP. However, a
nonstructural (neither Keynesian nor Classi-
cal) model studied in 1985 by Craig Hakkio and
Bryon Higgins of the Federal Reserve Bank of
Kansas City showed that the long-run benefits
ofreducinginflation greatly exceeded theshort-
run costs. Their results suggested that the
growth rate of potential GNP is significantly
higher at lower levels of inflation.

Because these studies were all done some
time ago, we need to update them to see if
recent history might have changed their re-
sults. We attempt to do this by empirically
estimating the costs of disinflationin four small
macroeconomic forecasting models:'°(1)aNew
Classical model, in which rational expectations
play adominantrole in determining the costs of
disinflation; (2) a Monetarist model, in which
money growth is the key determinant of infla-
tion; (3) a Keynesian model, in which slack in
the economy is needed to reduce inflation; and
(4) a hybrid model called PSTAR+ that com-
bines the Monetarist notion that money growth
determines inflation with the Keynesian idea
that changes in interest rates may affect real
output. All of the models are small, consisting
of just three or four equations to determine
output growth, inflation, and one or two other
variables (such as monetary velocity, interest
rates, energy prices, or money growth).

This study uses forecasting models because
thisisa policy-evaluation exercise, onein which

0The exact specifications of the models can be found in
my working paper, “The Short-Run Costs of Disinflation.”
Citations for all the research referred to in this article can be
found in the “References” section at the end of this article.
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the Fed must plan a path for monetary policy
that will bring about disinflation and make
forecasts of major macroeconomic variables
along the path." First, we estimate each of the
models over the period 1959 to 1990."* Second,
we form two forecasts for the next 10 years for
each model.”* One forecast is based on policy
designed to maintain inflation at about its cur-
rent level; the other is designed to reduce infla-
tion significantly, but without reducing real
GNP growth below 1 percent at any time. To
calculate the costs of disinflation, weadd up the
(discounted) differences over time between the
two forecasts in terms of real GNP.*

The PSTAR+ Model. The PSTAR+ (pro-

"'One caveatisinorderin performing such an exercise—it
is subject to the critique of econometric policy evaluation
made by Robert E. Lucas, Jr., of the University of Chicago.
The Lucas critique suggests that studies like this may not be
fruitful because the type of disinflation we are going to
simulate has not occurred before, yet the models are esti-
mated with pastdata. Asa result, estimating the models on
past data may yield an overestimate of the costs of a slow,
gradual disinflation.

2The models are estimated on data ending in the second
quarter of 1990. This is done, rather than using more recent
data, to keep the recent recession from affecting the results.

BThe 10-year horizon stretches out the time period
somewhat, compared with the 5-year horizon of the Neal
Resolution. But spreading disinflation out over a longer
time spanallows inflation to fall with less risk of a recession.

1Note that these costs are just the costs to the economy
in terms of lost output for changing from steady, positive
inflation to zero inflation. An additional cost of disinflation
that we haven’t discussed is that the government loses
seignorage revenue (which is the profit from printing new
money) when inflation is reduced; this revenue must be
made up by raising taxes, which distort the economy in
different ways. But the amount of lost revenue is small
when inflation is as low as 5 percent, so the size of this cost
is negligible.

In addition, the models used to determine the costs of
disinflation are not complete enough to capture the benefits
of disinflation through the channels described earlier in the
paper. The benefits of disinflation come from reducing

FEDERAL RESERVE BANK OF PHILADELPHIA



What Are the Costs of Disinflation?

nounced P-Star-plus) model is a small macro
model developed by Herb Tayloratthe Federal
Reserve Bank of Philadelphia. Itisbased on the
P*modeldevelopedin1989by Jeffrey Hallman,
Richard Porter, and David Small, all then of the
staff of the Board of Governors of the Federal
Reserve System, and it incorporates the inter-
est-rate spread approach of Bob Laurent of the
Federal Reserve Bank of Chicago. The P*analy-
sis predicts future inflation using the Monetar-
ist theory that the price level is proportional to
themoney supply inthelong
run. Laurent finds that the
spread between the federal
funds rate and a long-bond
rate is closely related to sub-
sequent GNP growth. This
is a Keynesian idea because

interest rates affect the 4l

economy’s output in the

short run. 3L
To develop a complete

macroeconomic model that 2t

combines these two ap-

proaches, Taylor adds some 1
equations that specify other
features of the economy—
money growth depends on
changes in short-term inter- 86
est rates, and the nominal
long—run interestrate moves
toward the value of a fixed
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find the optimal path over time for the federal
funds rate.

In the PSTAR+ model, the disinflation path
is obtained by increasing the federal funds rate,
thus reducing money growthand puttingdown-
ward pressure on the inflation rate. This pres-
sure is maintained until inflation is eliminated.
As inflation declines, the federal funds rate
declines as well, so the rise in nominal interest
ratesis only temporary. The results of simulat-
ing the model are shown in Figure 1. On the

FIGURE 1
PSTAR+ Model Results
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steady-inflation path, inflation is maintained at
about 4.5 percent. Along the disinflation path,
however, inflationis gradually reduced to zero
over the 10-year horizon. The disinflation pro-
cess drives the real GNP growth rate down
below 2 percent per year for several years. The
GNP gap between the two pathslooks substan-
tial, but it is never more than 4 percent of GNP
and it is eventually closed. Disinflation has no
permanent effect on real GNP.

To measure the total cost of disinflation, we
add up the quarterly differences between real
GNP on the steady-inflation pathand real GNP
on the disinflation path, discounted at the long-
term real interest rate, which is estimated to be
4 percent. From 1990 to 1999, these differences
amount to about 22 percent of 1990 GNP. Ac-
cording to the PSTAR+ model, the benefits of
lowering the inflation rate permanently from
4.5 percent to 0 percent must be valued at 22
percent of 1990 GNP or more for disinflation to
be worthwhile.

The Monetarist Model. For a prototype
Monetarist model, we use a variant of the
model developed by John Tatom of the Federal
Reserve Bank of St. Louis. His model is based
on the well-known St. Louis model of Leonall
Andersenand Jerry Jordanbutdiffersby taking
account of energy price shocks. While the shifts
in M1 velocity of the early 1980s sharply re-
duced the predictive power of the St. Louis
model, Tatom’s model has performed some-
whatbetter. In fact, it was found to be superior
to many other small macro models (including
the St. Louis model, some rational-expecta-
tions models, and some Phillips-curve-based
Keynesian models) at a forecasting conference
in 1982.°°

The core of the model consists of two equa-
tions that determine nominal GNP growth and
inflation. Nominal GNP growth is determined

13See the results in the 1983 paper edited by Laurence
Meyer.
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by money growth, government expenditure
growth, and changes in the relative price of
energy. The inflation rate depends on money
growth and on changes in the relative price of
energy. In this model, the measure of the
money supply M1 is the tool of monetary policy,
so the Fed disinflates by slowing down the
growth of M1.

The results of slowing down money growth
in this model are shown in Figure 2. Along the
steady-inflation path, inflation is constant at
just over 3 percent,'® while real GNP settles
down to a long-run growth rate of about 3.75
percent. But on the disinflation path, inflation
gradually decelerates to near zero, while the
benefits of disinflation show up as a higher
growth rate of real GNP, which rises to nearly
5 percent. In this model, lower inflation actu-
ally raises real GNP growth.

The costs of disinflation here are very low:
real GNP on the disinflation path is never less
than 1 percent lower than real GNP on the
steady-inflation path. Since disinflation does
affect the long-run growth rate of real GNP in
this model}, there are benefits to disinflation
that are quite high: a permanent rise of 1.25
percent in the GNP growth rate. So this model
is quite favorable to disinflation. Discounted
real GNP is higher on the disinflation path than
on the steady-inflation path, so disinflation
pays for itself.” In addition, since the growth

180n the steady-inflation path, inflation in the Monetar-
ist model is 3 percent, and in the PSTAR+ model it's 4.5
percent because the Monetarist model implies that the Fed's
actions to reduce money-supply growth over the past few
years have already put into place some future disinflation.

YTechnically, this is because real GNP growth is not
explicitly modeled. There are separate equations determin-
ing nominal GNP growth and inflation; real GNP growth is
computed by subtracting the inflation rate from the nominal
GNP growth rate. Estimation of the model yields the result
that inflation is affected more than nominal GNP growth by
changes in money growth. Thus, a reduction in money
growth leads to an increase in real GNP growth.

FEDERAL RESERVE BANK OF PHILADELPHIA
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rate of real GNP is permanently higher on the
disinflation path, and sinceitis greater than the
long-term real interest rate of 4 percent, it is
worth bearing any finite cost to achieve this
permanently higher GNP growth rate.

The New Classical Model. Robert Barro,
now at Harvard University, developed amodel
for testing rational-expectations hypotheses in
the 1970s. He hypothesized that only unex-
pected changes in money growth would have

FIGURE 2
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an effect on real variables. Expected money
growth would affect nominal variables only;
inflation simply rises by the same amount as
expected money growth. Barro tested and
could not reject the hypothesis using both an-
nual and quarterly data.

Webase our prototype New Classical model
on the 1980 version of the model used by Barro
and Mark Rush, who were then at the Univer-
sity of Rochester. The model’s main equation
forecasts money growth.
The unexpected money
growthvariableis calculated
from thatequationas the dif-
ference between predicted
and actual money growth.
Real GNP growth depends
on unexpected money
growth; if money growth is
unexpectedly high, thenreal
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The policy tool used in this
modelisthe M1 growthrate.
The model simulations are
shown in Figure 3. Along
the steady-inflation path,
inflation remains at just
above 3 percent.”® But the
disinflation path takes ad-
vantage of the fact that an-
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ticipated money shocks don’t affect real vari-
ables. Money growth is reduced immediately
and kept constant thereafter. Asaresult, infla-
tiondrops immediately to zero and stays there.
There is no cost in terms of lost GNP of pursu-
ing this policy, as long as the change in mon-
etary policy is credible and expected.

The Keynesian Model. For a prototype
Keynesianmodel, we usea version of themodel
developed by Ben Friedman of Harvard Uni-
versity. He used the model
to examine money’s role as
anintermediate target of the
Fed and to discuss the rea-
sons for interest rates being LN
so high in the early 1980s. In
the model, real GNP growth
depends on government ex-
penditure growth and on 4
changes in the long-term in-
terest rate and in import 3t
prices. Inflation is affected
by real GNP growth and by 2t
import price changes. . {
Money demand growth is
determined by real GNP
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of 4.5 percent, and real GNP grows atjust over
3 percent (Figure 4). However, reducing infla-
tion in this model is very difficult because it
takes rising interest rates, not just high interest
rates, to reduce GNP growth and inflation. On
the disinflation path, raising short-term inter-
estrates by 25basis points each quarter (so that
by 1999 the short-term interest rate is over 25
percent) reduces inflation to about 3.6 percent.
Real GNP growthmustbe held below 2 percent

FIGURE 3

'lassical Model Results
Inflation Rate

Steady-inflation path

Disinflation path

PP

growth and by the changein
the short-term interest rate. 1t
And thereisaterm structure 86
equation relating the long-
term interestrate to the short-
term interest rate.

The short-term interest
rate is the instrument of
monetary policy. To cause
disinflation, the short-term
interest rate must be in-
creased, causing long-term
rates to rise and reducing
real GNP growth. In this
model, the decline in real

S =N W R NN
I

-

88 90 92 94 96 98

Real GNP Growth Rate

Both paths

GNP growth then reduces 1
inflation.

The steady-inflation path 86
has a long-run inflation rate

bbb A b b L L ey

FEDERAL RESERVE BANK OF PHILADELPHIA



What Are the Costs of Disinflation?

permanently to achieve disinflation.” The dis-
counted value of the difference in real GNP
from 1990 to 1999 is about 43 percent of 1990

PTechnically, this results because the only controllable
variable that enters the inflation equation is lagged real
GNP growth. Inthis model, even in the long run, there isa
direct relationship between inflation and real GNP growth.
So a permanent reduction in real GNP growth is required to
reduce inflation permanently.

FIGURE 4

Keynesian Model Results

Inflation Rate

Steady-inflation path
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GNP. Reducing inflation to zero would cost
about five times as much, more than 200 per-
cent of 1990 GNP.

COMPARING COSTS AND BENEFITS

In a comparison of disinflation costs across
the different models, the Monetarist-typemodel
shows the lowestcost (actually anegative cost),
the New-Classical-type model shows zero cost,
the Keynesian-type model shows a high cost,
and the PSTAR+ model
shows a cost in between the
high and low costs of the
other models.

A major difference
among the models, which
has much to do with why
they give very differentcosts

of disinflation, is the theo-
retical basis for how infla-

tion changes. The Monetar-
ist-type and New-Classical-
type models contain infla-
tion equations thatallow the
inflation rate to be changed
immediately with a change
in money growth. There is
very littleinertia toinflation,
so the policy prescription is
simple: reduce the growth
rate of the money supply
promptly toreduceinflation.
Furthermore, money supply
growth canbereduced with-
out major declines in real
GNP. In the New-Classical-
type model, there’s no de-

cline in real GNP at all, as
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long as the reduction in
money supply growth is ex-
pected. And inthe Monetar-
ist-type model, a gradual
reduction in money supply
growth has only minor ef-
fects on real GNP growth.
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At the other extreme is the Keynesian-type
model. Its inflation equation contains a lot of
inertia, so it takes sustained downward pres-
sure on inflation to move it to a lower level.
What’s more, money growth can’t directly af-
fectinflationin themodel; instead, inflationcan
be reduced only by reducing the growth rate of
real GNP permanently. In this model, then,
inflation reduction is extremely costly in terms
oflostoutput. However, morerecent Keynesian
models that incorporate rational expectations
and allow for credibility effects would likely
show lower costs because such modifications
permit faster, smoother adjustments of the
economy to a change in monetary policy.

Inthe middleis the PSTAR+ model. Thereis
a fairamount of inertia in its inflation equation.
But inflation can be reduced in the long run by
slowing money growth. Reducing money
growth raises the federal funds rate, which
reduces real GNP growth. The effect on real
GNP is larger than in the Monetarist-type and
New-Classical-type models but much smaller
than in the Keynesian-type model.

How dothe costs compare with the benefits?
We guessed earlier that the benefits of reducing
inflation from 5 percent to 0 percent were about
24 to48 percent of 1990 GNP, although thisisan
imprecise estimate. This range of estimated
benefits is obviously larger than the cost of
disinflation in the Monetarist-type model (a
negative cost) and the New-Classical-type
model (zero cost). For the PSTAR+ model we
found the costs of reducing inflation from 4.5
percent to 0 percent were 22 percent of 1990
GNP, so the costs of reducing inflation from 5
percent to 0 percent are likely to be about 25
percent of 1990 GNP. This is at the lower end
of the range of benefits, so the benefits and costs
of disinflation are close, but the benefits prob-
ably exceed the costs. In contrast, the benefits
of disinflation are far lower than the costs in the
Keynesian-type model (200 percent of 1990
GNP).

Is there any way for policymakers to decide
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which model is best? The stagflation of the
1970sshowed that many of the Keynesian mod-
els used at that time were inadequate, so Mon-
etarist and New Classical models gained more
acceptance. These more recent models of the
economy have lower or no costs of disinflation.
But the changing relationship between money
and GNP in the 1980s has led economists to
question the usefulness of these models as well.
Perhapshybrid models like the PSTAR+model,
which capture some elements of the competing
theories, are more likely to be accepted. Since
these models are fairly new, we need tosee now
they perform over time before we can confi-
dently use themin evaluating monetary policy.
Nevertheless, the thrust of economic research
after the early 1970s has been on models that
have lower costs of disinflation.

One critical issue that remains unresolved
and that would help us assess the costs and
benefits of disinflation is whether inflation af-
fects the growth rate of the economy. If it does,
then the Monetarist-type model is the most
relevantbecause only in that model does lower
inflation lead to greater economic growth.
Furthermore, if lower inflation raises economic
growth, the benefits of disinflation are very
large and can justify any temporary cost.

Is there any convincing evidence that lower
inflation raises the growth rate of GNP? A few
studies, including a 1982 study by Peter Jarrett
and Jack Selody of the Bank of Canada, as well
as the one by Hakkio and Higgins discussed
earlier, find that reducing inflation raises real
GNP growth. But this result may arise not
because inflation and GNP growth are directly
related, butbecause the models were estimated
using historical data that included the 1970s,
when inflation was high and large oil price
shocks reduced productivity and growth. The
empirical literature surveyed in a recent article
by Robert F. Lucas of the University of
Saskatchewan suggests that inflation has not
substantially affected real GNP growthin many
countries over many time periods.
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CONCLUSION

Is disinflation worth the price? Determining
the costs of disinflation depends on the specific
model of the economy one uses. The early
econometric models of theeconomy were of the
Keynesian type, in which the costs of disinflation
are very large. Those economists who continue
to use Keynesian models similar to the one
discussed here are unlikely to be convinced
that disinflation is worth the price. But more
recent models of the economy, along with theo-
retical developments that suggest the economy
canadjustmore quickly and smoothly tochanges

Dean Croushore

in monetary policy, indicate the costs of
disinflation are much lower.

Determining which particular model of the
economy is best for both explaining past events
and forecasting the future is not easily re-
solved. Over time, as economists learn more
abouthow theeconomy works,choosingamong
the alternativemodels and their estimated costs
of disinflation should become easier. Because
more recent models suggest that the costs of
disinflation are not nearly as large as previ-
ously believed, support for disinflation has
been growing.
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