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I. INTRODUCTION

The postwar experience of the United States includes significant periods of
low inflation, such as the early 1960s and mid-1980s. During those periods, the
Fed seemed to have largely eliminated the problem of inflation. But low
inflation did not last forever. Mishaps including the Vietnam War and the rise
of OPEC produced several episodes of high inflation in the late 60s and 70s. As
this paper is written, a new oil crisis threatens another rise in inflation. And
once high inflation arises, it proves stubbornly persistent. Rather than
receding after the initial fiscal or supply shock is over, inflation continues
until the Fed becomes sufficiently unhappy to tighten policy. At that point
inflation falls, but at the cost of a recession.

This essay asks how high inflation arises and why it is costly to eliminate.
The ideas that shocks such as OPEC trigger inflation, and that disinflation
reduces output, are commonplace, and economists often accept them without
scrutiny. One theme of this paper is that, when examined closely, these
phenomena are surprisingly hard to explain — especially if one insists on
assuming rational expectations. I discuss why comﬁon stories about "inflation
inertia" and "wage-price spirals" are inadequate. I then draw on my recent
research to suggest how better explanations can be constructed while maintaining
rational expectations. Finally, I consider the possibility that this assumption
should be relaxed.

Section II asks whether there is a fully rational explanation for the costs
of disinflation. When Paul Volcker or Margaret Thatcher decides to reduce

inflation, why does the ecomomy suffer a recession? New Keynesian economists
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persistence is a likely outcome. One possibility is that accomodation of an
adverse shock provides information about policymakers’ tastes.

Section V concludes by discussing the policy implications of the analysis.

II. RATIONAL EXPECTATIONS AND THE COSTS OF DISINFLATION

Suppose that Alan Greenspan, testifying before a Congressional committee,
declares that the level of inflation is intolerably high. He plans to disinflate
by slowing money growth substantially, regardless of the output costs.
Conventional wisdom suggests that this policy will cause a recession. This view
is supported by historical experience: Romer and Romer (1989) identify six
postwar U.S. episodes in which the Fed decided to disinflate and find that output
fell each time. This section asks whether we can explain the output costs of

disinflation while assuming rational expectations,

A. Staggeved Price Setting

The first point is that nominal price rigidity — and in particular the
staggered timing of price adjustment —— is not enough to explain the costs of
disinflation. Instead, as argued by Sargent (1983), the Fed's lack of

credibility is an essential part of the story. Here I depart from some New
Keynesian economists, who argue that staggering creates inflation inertia that
only a recession can break. Blanchard and Summers (1988), for example, claim
that "on the ... ‘Keynesian view,’ even credible disinflation is likely to
increase unemployment for some time because of the inflationary momentum caused
by overlapping price and wage decisions."” This view is based on the work of
Taylor (1979, 1980) and Blanchard (1983, 1986), who show that staggering slows
the adjustment of prices to monetary shocks. However, as shown in Ball (1990a),

this literature has been misinterpreted.
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Specifically, if individual prices are fixed for a year, money growth can decline
from its initial level to zero in about eight months, Indeed, this path (or any
slower one) causes a boom.

These results seem counterintuitive because our intuition is trained with
examples of changes in levels. A major difference in the growth rates example
is that the overhang of prices set before the announcement is not a serious
problem. Just before the announcement, prices are set above the current money
stock in anticipation of further money growth. If money stops growing instantly,
then these prices are too high and there is a recession. But if money growth,
while falling, remains positive for a short time, the money stock quickly passes
the highest price set before the announcement. At this point, the money stock
can be stabilized costlessly. The possibility of quickly overcoming the overhang
contrasts with the levels example, in which prices are stuck at a level that
money has fallen below permanently.

While this point explains why disinflation need not reduce output, it does

not explain why disinflation causes a boom. The source of the boom is rather

subtle. As shown by Taylor (1979), staggered price setting makes the aggregate
price level an average of past and future money stocks. Since a slowdown iﬁ
money growth implies a concave path for money, Jensen's Inequality implies that
an average of past and future money is less than current money. The price level
is less than the money stock, causing a boom, unless disinflation is so fast that

this effect is outweighed by the overhang of predetermined prices.!

Taylor (1983) studies disinflation in a model of staggered wage-setting
based on U.S. labor contracts. He finds that disinflation must be quite slow to
avoid a recession. The main source of this result is the fact that multi-year
contracts specify different wages for different years. This time-variation
implies that wages depend only on expectations of current money, and thus
eliminates the expansionary effect of the concave money path. Ball (1990a)
discusses this case and argues that it is less important empirically than the one

S
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If the announcement is fully credible, then inflation falls in tandem with money

growth and the policy is neutral. (This example lacks the staggering that causes

a boom.) If the announcement 1is pure hot air — if policymakers never
disinflate, and the public knows it — then neither money growth nor inflation
changes, and output is again constant. A recession is possible only if the
announcement is partially credible —— if price setters are unsure of whether the

policymaker will renege. In this case, firms base their prices on expected money
growth, and a recession occurs if actual money growth is lower.

The problem, of course, is that a boom occurs 1f money growth is higher than
its mean. With rational expectations, deviations from expected money growth
average to zero, and the expected output effect of an announced disinflation is
zero. This result is not empirically plausible. At least occasionally,
policymakers’ promises of disinflation are partially credible; surely Thatcher's
and Volcker’s announcements in 1979 had some effect on inflation expectations.
And these episodes are not neutral on average. The Thatcher and Volcker
recesslons may have been severe because inflation fell even more than expected.
But these recessions do not appear to be balanced by booms when tough-talking
policymakers disinflated less than expected.?

C. Combining Credibility Problems and Staggering

The results discussed so far are negative., With rational expectations,
neither staggered price setting nor lack of credibility is sufficient to explain

the effects of disinflation, Ball (1991) presents a more positive result: a

2Peter Howitt’s discussion below suggests that "people judge the central
bank’s intentions by looking at what it does rather than what it says" — in
other words, announcements never have any credibility. My sense is that
inflation forecasts and inflation premia in interest rates react to Fed
statements, such as Congressional testimony by the Chairman. Future empirical
research should consider this question more carefully.
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serious about launching her five—year plan, but thought it likely that she would
eventually be driven from office or forced to change her policy. At that point,
a "U-turn” to looser policy would occur. Sargent blamed the recession occurring
when he wrote on the fear of this future policy shift. Iromically, formalizing
this New Classical view requires the New Keynesian assumption of staggered price
setting. Without staggering, the possibility of future policy shifts cannot
reduce output on average.

In Ball (1991), the behavior of the monetary authority is exogenous. A
natural next step is to endogenize the hazard of reneging, perhaps in an Alesina
(1988) model of political equilibrium. Multiple equilibria appear likely. With
full credibility, quick disinflations cause booms. Thus, 1if price setters
believe a promise of disinflation, the monetary authority has little incentive
to renege. On the other hand, if price setters expect a U-turn, disinflation
causes a recession. The recession creates political pressure for looser policy -
~ and by loosening, policymakers justify the public’s skepticism. Sargent
stresses the need for a dramatic "once-and-for-all, widely understood and Qidely
agreed upon" change in policy regime (p. 57). This regime change can be
interpreted as a shift from the costly-disinflation equilibrium to the

equilibrium with credibilicy.

III. ADAPTIVE EXPECTATIONS
The previous section establishes that, in principle, the costs of
disinflation are consistent with fully rational expectations. This conclusion
does not imply, however, that theories based on full rationality are correct.

An alternative way to explain the costs of disinflation is to assume that

expectations are adaptive — that price setters expect inflation to continue at



01

o3 moy Zuiuxaes] pue ‘'selqelaea =31e30133e Auew pue pag 2yl 3o Io3a®Y2q 2yl
BurmoTo3z seaainbax uorjemzozul oyiqnd 1Te Buratordxy ‘pIoYy 1ou S8OpP UOTITPUOD
s1y3 £1a®a> puy ‘sSSa[3soo oae sisedaxo3y teuizdo 31 LTuo — sured pe3jjordxaun
Jo edussqe syl — 3daduod TEPUOTITPEI] d9YJ WOIF SMOTOJ UOTIBWIOJUT STQETIBAT 1TE
Buisn siseoaxoy Tewildo L{1®5T3SI3®IS ayew s3juele 3evY] ®apr oyl -L3ITTBUOIIBI JO
uoT3TuUTIep BPUOTIIIPEIL ,S3ISTWOUOCDS 07 Jus{eainbs jou ST uoridmsse sTyl ‘(87671
‘2311Iys "J-e) suolie3zoedxe {ruUOTIEX Jo sO0I31ao L1aes Aq peziseydms sy
*S1SB29103] UOTIB{IUT 3u1aembgo 53502
yais 1ruoIlex L{InJ X0 ‘quUmyl Jo 9InX JPUOIIBI-IESU ® 9IF suoraeiosdxe asaradepe
1Byl saysiiqease jusumIae (a{ieaed ¥ ‘sS1S00 nuew Jo sdouasaiad syl Ul [PUOIIEBI
A11n3 10 — qumya o N1 TPUOTILI-IPaU T 2q ued L31pif1x1 31BY3I POYSITqEISe °ABY
s1ayo1essal ' (CgeT) USTIPX~JOTAoNY PU® (6R6T) MIMuel yais Surizaeas -L3jTeuoilex
wox13 eanixedep ocoy pe LisssTedoy ' pexspysuoo sem L31pifIix so7ad Teujmou Jo
uotadumsse ay3 ‘ofe JuoT 30N - suolieidadxs saridepe 103 suoliepunoj s1qeidadsax
apTaoad o3 @1qissod saeadde 31 ssnedeq ‘xepao ul oq Lew 3®sx3ex ® Ing ‘uorarsod
sTyj woxy 3eex3lex io{ew ® ST suoraeidedxe aaridepe Sulonpozjul -suorieizosdxe
TeUOT3I®X Jou anq A3ITTTQIXaT13 #o7ad Burxeisx £q peure{dxs =q pinoys L3TTEIInsu
-uou £1ejsuow 1eya pendae sary suelssukey usas '(;//6T) 19YOSTJ 8ouls - spunoid
Teo1doTopoyaem uo suoyaeaoadxs saT3depe 10981 SISTWOUODS 1SOM ‘SSITIYIIUON
*L1essaosuun sxe sweTqoxd A3ITTJqIpead pue 3usmasn[pe
a011d 3Inoqe seyzo3s peieorastydog ‘asyadians eay3zedeu ® sejydur wojIBTIUI UT
1183 ® 90UTS ‘UOTIRTJUISIP JO S3500 2yl suredxe L(Ises uojidumsse syl -Sey ®
YaTs uolaeTjul Tenioe mo1io3 L11201dL31 suorieasadxe uojierzul Jo sLaains ‘siduwexe
103 !91qisneld L17eoixtdws 1eadde suorjeioedxe aaridepy -sjuemesdunouue LoIfod
S® UYons 'UoTIBWIOFUT IJUBASTSX 03 1Isn{pe o031 {1eF A[1EoJ3IEme3lsLs suorae3dedxe

‘uoradunsse STYa xopup *(s@3®1 Ju9dax Jo a%exoa® ouwos I0) 93BI JULIIND SIT



interpret this information. Some large firms employ forecasters and Fed watchers
to perform this task, but the costs are too large for the corner drug store. It
is easier for the drug store to estimate future inflation by extrapolating past
inflation.?

More firms would incur the costs of rational forecasts if the gains were
large. But the gains appear small, because adaptive forecasts are nearly
rational. There is strong serial correlation in U.S. inflation, and sudden large
movements are rare. The change in annual inflation has exceeded three percentage
points in only six of the last 35 years. Thus there is usually little difference
between adaptive expectations and perfect foresight. Since large shocks such as
OPEC are hard to forecast even with rational expectations, the differences
between adaptive and rational forecasts are even smaller. The menu cost
literature shows that mistakes in price setting of a few percentage points can
have little effect on profits (Ball and Romer, 1990). Thus firms have little
incentive to reduce their mistakes through more accurate forecasts.

Rappaport (1984) provides formal evidence that rational and adaptive
forecasts are similar in the postwar United States., He finds that deviations
from rationality implied by adaptive expectations are too small for agents to
detect through serial correlation and orchogonalit); tests on forecast errors.
Adaptive forecasts could appear rational to the agents who make them.

_If adaptive expectations impose only small losses on price setters, how can

we blame them for the costly recessions that result from disinflation? The

3Perhaps firms do not make any explicit inflation forecasts. They might
simply use rules of thumb in which increases in nominal prices are based on
previous increases in input prices. This behavior is equivalent to basing
relative prices on the relative prices of inputs and assuming that inflation will
remain constant.
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IV. THE BEGINNING OF INFLATION

So far I have assumed that the economy starts with a legacy of high
inflation and asked why it is costly to disinflate. But how does high inflation
arise in the first place? As explained below, it is easy to explain occasional
temporary increases in inflation. It is more difficult to explain why a rise in
inflation persists.

A. The Initial Impulses

In the postwar United States, major increases in inflation have followed
macroeconomic shocks such as increased spending on Vietnam and rises in oil
prices. According to textbooks, these shocks are inflationary because they shift
out the aggregate demand and aggregate supply curves. This explanation is
incomplete, however, because a shift in these curves implies only a one-time rise
in the price level. The rise in prices is a temporary increase in inflation.
If the initial shifts in the curves were the end of the story, inflation would
soon return to its initial level. By itself, the AS/AD model does not explain
why inflation persists until the Fed creates a recession.*

This point holds regardless of whether the Fed accomodates the initial
shock, If there is an adverse supply shock and the Fed holds aggregate demand
constant, the price level rises and then falls — temporary inflation is followed
by temporary deflation. If the Fed shifts aggregate demand to prevent a
recession, the initial rise in prices is larger, and it is never reversed, But
the result is still a one—time rise in prices rather than persistent inflation.

B. Adaptive Expectations

Like the costs of disinflation, the persistence of increases in inflation

is easy to explain if we overcome our qualms about adaptive expectations. With

“Many previous authors make this point, but it is still commonly ignored.
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occasionally pushes inflation above the Fed’s target. In this case, there is ‘an
equilibrium in which inflation is initially low ~but rises permanently to the
discretionary level when a shock arrives. Again, the direct effect of the shock
1s temporary, but the expectation of persistence is self-fulfilling.

The weakness of this approach is that there is another equilibrium without
persistence -— one in which the shock raises inflation only in the current
period. Expected inflation stays low in the period after the shock, and so the
Fed can costlessly return inflation to its previous level. In terms of the wage-
price spiral, there is an equilibrium in which wage-setters do not expect
inflation to continue. They stop raising nominal wages, which causes prices and
money to stop growing as well.®

Further, it is natural to focus on this regime, because the one with
persistence involves a "sunspot" — a variable that affects the equilibrium only
because it is expected to. The sunspot is past inflation, which, with serially
uncorrelated shocks, has no effect on current fundamentals. Macroeconomists
(e.g. McCallum, 1983) often reject sunspot equilibria because the behavior of
expectations is arbitrary. To see this point, note that there is another
equilibrium in which a Red Sox pennant permanently raises inflation — the public

expects the Red Sox to be inflationary, and the Fed accomodates these

*Blanchard (1986) presents a model of staggered wage— and price-setting with
a unique equilibrium that he calls a wage-price spiral. Blanchard simply shows,
however, that the direct effect of a shock occurs slowly, with wages and prices
moving alternately. The total effect on the price level is just the effect that
would occur immediately with nominal flexibility. A shock does not trigger a

rise in inflation that continues indefinitely. Zeira (1989) presents a
modification of Blanchard’'s model in which a shock does set off persistent
inflation. This result arises from the interaction of staggering and

discounting, which implies that higher inflation raises the discounted real wage
perceived by workers and lowers the real wage perceived by firms. For moderate
inflation and plausible discount rates, the resulting inertia appears small.
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Driffill (1985) and Barro (1986) in assuming that there are "strong" policymakers
who care only about inflation and "weak" policymakers who also care about
unemployment, and that the public does not observe which type is Iin charge. In
addition, rather than a shock that unavoidably raises inflation, I introduce an
occasional supply shock that worsens the output—-inflation tradeoff. The
policymaker chooses inflation after observing the shock, and thus decides whether
to accomodate it with higher inflation.

This model produces the following equilibrium. If expected inflation is
low, the weak policymaker chooses low inflation to masquerade as the strong
policymaker, which keeps expected inflation low. Low inflation continues until
there is an adverse supply shock. At that point, continuing to imitate the
strong policymaker would create very high unemployment. For some parameter
values, the weak policymaker is unwilling to accept this cost even though he kept
inflation low before the shock. The policymaker produces high inflation, which
reveals that he is weak and thus raises expected inflation in the next period.
Once expected inflation is high, the weak policymaker must continue to prodvace
high inflation to avoid high unemployment. Thus the rise in inflation persists.
(The model assumes that the policymaker changes occasionally, and so a strong
policymaker eventually arrives and disinflates.)’

These results establish that a one-time shock can have persistent effects
if it provides information about policy. Of course, whether this is the correct

explanation for persistence is an open question. More broadly, as with the costs

"The model has multiple Nash equilibria, including one in which a rise in
i{nflation does not persist. However, the regime with persistence is the unique
equilibrium satisfying Maskin and Tirole’s (1988) "Markov" criterion, which
requires that expectations depend only on fundamentals. The other equilibria are
supported by non-Markov punishment strategies.
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inflation will rise temporarily and then fall might be too subtle to convey

convincingly. The dilemma posed by supply shocks is not easy to escape.
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Figure 2
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