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Foreword

Congderable progress has been made in recent yearsin bringingdown
the actual and expected rate o inflation. Despite this progress, inflation
remains higher than has traditionally been thought of as consistent with
the national goa o reasonable price stability. Moreover, lingering con-
cerns about future acceleration o inflation continue to plaguefinancia
marketsand the red economy.

In view o these concerns, a mgjor public policy issuetoday is how to
consolidateand extend past gainsagainst inflation, while maintainingsus
tainable economicgrowth and a sound financial system. Accordingly, we
decided to hold this, our seventh annual economic symposium, on the
topicd 'Price Stability and Public Rdicy.

Todiscussthisimportant public policy issue, we brought together lead-
ing authoritiesfrom academeand the privatesector,aswe havein our pre
vious Sx symposia. We sincerely hope that these proceedingswill be of
interest and valuetodl whoareconcerned about the past and prospective
consequencesaf inflation.

President
Federa ReserveBank of KansasCity
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1
TheCausesd Inflation

Frederic S. Mishkin

The problem of inflation has been of central concernto American poli-
cymakerssince the mid 1960s. Of particular concern has been therisein
thecore, or sustained, inflation ratefrom below the 2 percent level in the
early 1960s to near the double-digitleve by the late 1970s. Since 1981 a
rapiddisinflation hasoccurred, bringing thecurrent inflation ratedown to
below 5 percent. The recent decline in inflation has not been achieved
without substantial costs: In 1982, unemployment reached the highest
level in the postwar period, peaking at 10.7 percent and is currently till
abovethe 7 percent level. At the present timeweareat acrucial juncture:
Theinflationary fire hasabated, but there remainsa persistent worry that
it might reignite. What should bethestanced policymakers, andin partic-
ular the monetary authorities, in the current economicenvironment?

Thispaper attemptsto providesomeanswersto thisquestion by explor-
ing why sustained inflationsoccur and the roleof monetary policy in the
inflation process." The conclusion reached in this paper isthat in the last
ten yearsthere has been a convergenced viewsin the economics profes
sionon thecausesd inflation. Aslongasinflationisappropriately defined
to beasustained inflation, macroeconomicanaysis, whether of the mone-
tarist or Keynesan persuasion, leadstoagreementwith Milton Friedman's
famousdictum," Inflationisalwaysand everywhereamonetary phenome-
non’?2 However, the conclusionthat inflation isa monetary phenomenon
does not settle theissued what causesinflation because we also need to

| thank Bob Cumby and participantsat the Symposium for their helpful comments. This
research has been supported by the Sloan Foundation. The usual disclaimer applies.

1 Temporary movementsaf theinflation rate have been substantial in the 1970sbecause
of the external supply shocksdue to theincreasein ail pricesin 1973 and 1979. This paper
does not focuson these temporary movementsof inflation because they are strongly influ-
enced by external factorsthat are not under the control of the monetary authorities. See
Blinder (1979)f or adiscussionof how supply shockstemporarilyraisedinflationin the 1970s.

2. Friedman (1963).
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understandwhy inflationary monetary policy occurs. This paper will also
examine thisissue and by so doing provide some suggestions as to how
monetary policy should beconductedin order to prevent the resurgenced
inflation at a minimumcost in termsaf unemployment and output loss.

Inflation asa monetary phenomenon

Themost persuasiveevidencethat Friedman citesto support his propo-
stionisthefact that in every case wherea country's inflation rateis high
for any sustained period of time, its rate of money supply growth is aso
high. Thisevidencefor the decade spanning 1972-82isshown in the scat-
ter diagram in Figure 1, which plots the average rate of inflation for 52
countriesagainst the average rate of money growth in this period.? The
well known relation between money growth and inflationisillustrated by
theregression line plotted in thefigure, and the correlation betweeninfla:
tion and money growthisfound to be 0.96. The country with the highest
rated inflationin this period, Argenting, isalsofound to have the highest
rated money growth, whilethe country with thelowest ratedf inflation,
Switzerland, isaso the country with the lowes ratedf money growth.

Animportant featuredf thisevidenceisthat it focuseson sustained or
coreinflation, that is, asituationwherethe priceleve iscontinualy rising.
Friedman's sweeping statement that inflation isadwaysand everywherea
monetary phenomenon thusfocuseson the longrun phenomenon d in-
flation and is not concerned with temporary inflationsin which the up-
ward movement in the priceleve isnot acontinuingprocess. If Friedman's
propositiondid refer to temporaryinflations, thenit could easily berefuted
by numerouscounter examples.

Thedistinction between sustai ned and temporary inflationsisan impor-
tant one in evaluating Friedman's propostion. Although articlesin the
popular press seem to indicate that monetarists and Keynesians have a
completely different view o the inflation process, this is not the case.
Keynesan macro theory asit iscurrently practiced, as well as monetarist
analysis (anditsoffshoot, the new classca macroeconomicsadvocated by
Lucas and Sargent), dl support Friedman's proposition that sustained in-
flationsare monetary phenomena.

3. Thesearethe52 countriesfor which money supply, pricelevel and real output datawere
availablein the IMF’s I nternational Financial Statistics. A quantity theory view of money
growth and inflation would make use of a money growth variablethat isadjusted for rea
output growth by subtracting real output growth from money growth. As expected, the ad-
justed money growth measureismore highly correl ated with inflation than isthe unadjusted
money growth variableusad inthe text: The correlation of the adjusted money growth varia
blewith inflation for the 52 countries is.98.
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FIGURE1

Inflation and M oney Growth in 52 Countries
1972-82
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Source: The data used in constructing the inflation and money growth numbers were ob-
tained from the IMFs International Financial Statistics Annual Yearbook 1983.
Consumer priceindices were used to calculate theinflation ratesand narrowly de-
fined money was used to construct the money growth rates. The average growth
rates werecalculated by taking thelog of the1982valued the CP1or money supply,
subtracting off the log of the 1972 value, and then dividing by 10. All data are at
annual rates, continuously compounded.

The best way to sse the wide theoretical support behind the Friedman
propositionisto make useof theaggregatesupply and demand framework
tosee how each of the three mgjor paradigmsin macroeconomic analysis
view theinflationary process. Figure 2 containsthe aggregatesupply and
demand diagram that showsthe responsecf pricesand output toa contin-
ually rising money supply,
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FIGURE?2
TheResponseof Pricesand Output
toa Continually RisingMoney Supply
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Let usfirst consider how thisdiagram worksin thecontext of the mone:
tarist mode. Supposethat initidly weareat Point 1, wherethe priceleve
isPy and real output isat the natural rateleve of output, Y,, whichisthe
level of red output that correspondsto the natural rateof unemployment.
The initial aggregate demand curve, AD,, is downward doping in the
monetarist mode because nomind income is fixed by the leve of the
money supply, and any declinein pricelevd meansthat there must bea
correspondingrisein output. Theinitial short-runaggregatesupply curve,
ASY', is upward doping because a rise in nomina incomeyieldsarisein
both real output and the price leve in theshort-run. Inthelongrun, how-
ever, red output will be at its natural rate level, Y, hence the long-run
aggregate supply curveisthe vertical line AS™ at the real output leve of
Y, The diagram has been drawn so that initidly the aggregate demand
and short-run aggregatesupply curvesintersectat Point 1, whichisalsoon
thelong-run aggregate supply curve.
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When the money supply increases, the monetarist mode predicts that
nominal incomewill rise, thusshifting out the aggregatedemand curveto
AD,. At first we might have an increase o red output abovethe natural
rate level, but the resulting decline in unemployment below the natural
ratewill create upward pressureon wagesand prices, thusleadingtoacon-
tinuing shift up in the short-run aggregate supply curve until it reaches
AS$', wherethe economy isagain back at the natural ratelevel of output.
The priceleve hasnow increased to P, where the aggregate demand and
supply curvesintersectat Point 2. A further increasein the money supply
next period shifts the aggregate demand curve out to ADs, and the econ-
omy movesto Point 3and a higher priceleve o P;. Continuingincreases
in the money supply send the economy to Point 4 and beyond. The net
result of this processisthat a continuingrisein the priceleve, that is, a
sustained inflation, resultsfrom a growing money supply. In the mone
tarist mogel, the aggregatedemand curveshiftsonly asa result of changes
inthe money supply and so,in theabsenced ahigh rated money growth,
sustained inflation cannot develop. Friedman's proposition that inflation
isamonetary phenomenon then follows.

TheKeynesananalysisof theresponsed output and pricestoacontin-
udly risngmoney supply isalmost identical to the scenario just described
for themonetarist model, The Keynesian model alsohas adownward dop-
ing aggregatedemand curve becausefor agiven money supply adeclinein
pricesraises real money balances, lowersinterest rates, and thereby raises
aggregate demand. In addition, thisdownward dopein the aggregate de-
mand curvecan result from redl balanceeffectsin whichthedeclinein the
priceleve rasesthered valuedf wedlth, thereby increasing aggregatede-
mand. The upwardd oping short-run aggregatesupply curveand the verti-
cal long-run aggregate supply curve, AS, are aso features of the
Keynesian modd. The Keynesian modd differsin itstreatment o aggre
gatesupply from the monetarist model in that it viewsthespeed of adjust-
ment of the short-run aggregate supply curve to its long-run position as
being dower than in the monetarist model. While monetarists see the
economy asinherently stable with a rapid adjustment to the natural rate
level of output, Keynesiansseetheeconomy asinherently unstable, witha
much dower adjustment to the natural rateleve of output.

A risein the money supply in the Keynesan modd aso leads to the
aggregate demand curveshiftingout to AD, becauseat agiven priceleve
red money balances rise, leading to both a declinein interest ratesand a
riseinthered vaued wealth, thuscausingaggregatedemandtorise. The
economy will again head to Point 2 because the short-run aggregate
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supply curvewill continueto rise until it reaches ASS', where output isat
itsnatural rateleve. Further increasesin the money supply will moveusto
Point 3, 4, and 0on. The Keynesian modd thus also reachesthe conclu-
sion obtained from the monetarist modd: A continuing risein the price
level, that is, asustained inflation, will result from a rgpid growth of the
money supply.

The Keynesian mode, in contrast to the monetarist model, doesdlow
other factors besides the money supply to affect the aggregate demand
curve, specificalyfisca palicy. Thus, at first glance, it would seem that a
sustained inflation might occur as a result of expansionary fiscal palicy,
suchasincreased red government spendingor decreasesin taxes, and that
the Friedman proposition would be refuted. However, thisisnot the case.
Even in the Keynesian model, a sustained inflation cannot result unless
thereisa rapid growthin the money supply.

Supposethat theeconomy isinitidly at Point 1in Figure 2 and govern-
ment spending is permanently increased, shifting out the aggregate de-
mand curveto AD,. Initidly,output will riseabovethe natural rateleve,
leading to a rise in the short-run aggregate supply curve to ASS', where
outputisagainat Y, and the priceleve hasrisento P,. Thenet result from
the permanent increasein government spendingisaone-shot, permanent
increasein the pricelevel. While the economy is moving from Point 1 to
Point 2, theinflation rate will be high. Once Point 2 is reached, however,
theinflation ratewill returnto zero. Thus, the permanentincreasein gov-
ernment expenditureleadsto only a femporary increasein inflation.

In theabsencedf rgpid money growth, a permanentincreasein govern-
ment expenditurecannot lead toacontinually rising priceleve and hence
toasustainedinflation. Only acontinuingrisein governmentexpenditure
can lead to shiftsin the aggregate demand curveto Points 3, 4, and soon,
yieldingasustained inflation. Such a palicy, however, is not afeasbleone
because thereis a limit on the total amount of government expenditure
possible: Thegovernment cannot spend morethan 100% of GNP. Infact,
well before this limit is reached, the political process would stop the in-
creasein governmentexpenditure. Asisvisiblein recent congressiona de-
batesabout the budget, the public and politicianshave a particular target
level of governmentspending that they think isappropriatefor our society.
Althoughsmall deviationsfrom thislevel might be tolerated, largedevia
tionswill not be, imposingeven tighter limitson the degree to which gov-
ernment expenditurescan beincreased.

By asimilar argument, lowering taxesaso cannot lead to sustained in-
flation in the absence of rgpid money growth. A permanent declinein
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taxescan shift theaggregatedemand curvefrom AD; to AD,. But further
outward shiftsin the aggregate demand curve can occur only if taxesare
continually reduced. This process will obvioudy have to stop when tax
collections are zero. The outward movements of the aggregate demand
curve will thuseventually also have to come to astop, and the resulting
inflationwill necessarily betemporary. Theconclusionwe havereached is
thefollowing. Even in a Keynesian model, fiscal policy cannot by itself be
thesourceof sustainedinflation.The Keynesianframework thereforealso
supportsthe Friedman proposition.

Thenew classical macroeconomicsalsocan becast in theaggregatede-
mand and supply framework of Figure 2. The advocatesdf new classicd
macroeconomicslean to Milton Friedman's position that money isall that
mattersto changesin nominal income, athough they arewilling to enter-
tain the possihility that other factors influence the aggregate demand
curve. The principa difference between them and monetarist or Keynes
ianeconomistsisintheir viewsof aggregatesupply. The new classical mac-
roeconomicscombinesthe assumption of market clearing (becausewages
and pricesrespond completely flexibly to the appearancedf new informa
tion) with theassumption df rational expectations. Any changesin theag-
gregate demand curve that are anticipated will lead to changes in the
short-run aggregate supply curve that leave redl output unchanged. The
resultingneutrality of anticipated policy doesnot affectany of theconclu-
sionsreached above. New class ca macroeconomicsisalso consistent with
theview that inflationisawaysand everywherea monetary phenomenon.

Thecausesd inflationary monetary policy

To understand the process generating sustained inflation, it is not
enough to know that a sustained inflation will not occur without ahigh
ratedf money growth. Weal so must understandwhy governmentspursue
inflationary monetary policies. Because politicians and government poli-
cymakersnever advocateinflation asadesirableoutcome, it must be that
in trying to achieve other goals, governmentsend up with a high money
growth rateand thusa higherinflationrate. Therearetwo goasthat may
lead to inflationary monetary policy: high employment, and the desire to
have high government spending with low taxes.

High employment targetsand inflation

The U.S government is required by law, in the Employment Act of
1946, as well asthe more recent Humphrey-Hawkins Act of 1978, to pro-
mote high employment. It istrue that both of theselawsstatethat a high
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employment level is to be achieved that is consistent with a stable price
level, but in practice this has often meant that our government has pur-
sued a full employment target with less concern about the inflationary
consequencesof itspolicies.

Oneresult of pursuingafull employment target isthat the government
will engageinan activist stabilization policy to promote high employment,
using monetary and fiscal policy to raise red output and employment
when they fall below their natural rate levels. How thisactivist policy can
lead to a high rate of money growth and inflation is again illustrated with
the aggregatesupply and demand apparatusin Figure 3. Consider asitua
tioninwhich initially output in theeconomy isat the natural rate level at
Point 1, wheretheaggregatedemand curve, AD,,and theshort-run aggre-
gatesupply curve ASY, intersect. If unionsandfirmsdecidethat they want
to obtain higher wagesand pricesand so raise them, the short-run aggre-
gate supply curve will rise to a position such as AS5". With government
monetary and fiscal policy unchanged, the economy would moveto Point
A and output would declineto below its natural rate level. When unem-
ployment risesasa result, activist policymakers with a high employment
target would accommodate the higher wagesand prices by implementing
expansionary monetary or fiscal policy that would raisethe aggregatede-
mand curve to AD,, thusraisingoutput back up toitsnatural ratelevel.

The consequence for the workersand firmsis that they have achieved
their goal of higher wagesand priceswithout the appearance of too much
unemployment. Asa result they might want totry toraisetheir wagesand
prices again. In addition, other workersand firms might aso raise their
wagesand pricesin order not to beleft behind and suffer adeclinein their
relative wagesand prices. The net result will be that the short-run aggre-
gate supply curve will shift up again, say to AS§. Unemployment would
rise again when the economy movesto Point B, and accommodating, ac-
tivist policy will now again be used to shift theeconomy to Point 3 by shift-
ing the aggregatedemand curve out to AD;.

Theabove processcan keepon continuing, and the pricelevel will keep
on rising, sending us to Point 4 and beyond. The sustained inflation that
resultsis known ascost-push inflation becauseit hasbeen triggered by the
push of workersand firmsto raisetheir wagesand prices.

At first glance, it might appear as though the cost-push inflation pro-
vides a counter example to the Friedman proposition that inflation isa
monetary phenomenon. This is not the case because in order for a sus-
tained inflation to occur, the aggregatedemand curve hastoshift out con-
tinually, and as the earlier discussion indicates, thiscan occur only if the
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FIGURE 3
A Cod-Push Inflation with an Activid Pdlicy
to Promate High Employment
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money supply is continualy rising. If a non-accommodating monetary
policy isfollowed because the government is not bound to a high employ-
ment target, then the upward push of wages and prices that raises the
short-run aggregatesupply curvefrom AS§" to ASs" will not befollowed by
expansionary policy to shift the aggregatedemand curveoutward; instead
theaggregatedemand curve will remainat AD,. Now when theeconomy
movesto Point A and unemployment develops there will be pressureon
wagesand pricestofall. Theaggregatesupply curvewill begintoshift back
down to ASY, and eventualy the economy will return to Point 1, where
output is at the natural rate level and the pricelevd has returned to its
initial valuedt P;. A continuingrisein the priceleve doesnot occur.
Theconclusiond thisanalysisisthat an attempt by workersand firms
to push up their wagesand pricescannot by itsalf trigger sustained infla
tion. Policymakers have to lend a hand by pursuing an accommodating,
activist policy o eliminatinghigh unemploymentwith expans onary mon-
etary policy. Another way of stating thisisthefollowing. Sust ai ned cost-
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push inflation is also a monetary phenomenon because it cannot occur
without the acquiescenceof the monetary authoritiesto a higher rate of
money growth.

There isa second way that pursuing the goal of high employment can
lead to inflationary monetary policy: policymakerscan set atarget for un-
employment that istoo low becauseit isbelow the natural ratedf unem-
ployment. The consequencesd a policy of too low an unemployment
target isdepicted in Figure 4.

FIGURE4

A Demand-Pull Inflation asa Consequence of
Setting Too Low an Unemployment Target
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Becausethe policymakerstarget on aleve of unemployment below the
naturd rate leve, thetargeted level of red output, marked as Y et in Fig-
ure 4, isabove the natural rateleve of output, Y, If the economy isini-
tidly in long-runequilibrium, Point 1, the policy authoritieswill fed that
there is too much unemployment because output isless than the target
level. In order to hit their output target, the policymakerswill conduct an
expansionary palicy that will shift theaggregatedemand curveout to AD,
and the economy will move to Point A. Because unemployment is now
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below the natural rateleve, wagesand priceswill begintorise, shiftingthe
short-run aggregate supply curve up to AS3" and sending the economy to
Point 2. The priceleve hasnow risenfrom P, to P,, but the processwill not
stop there. Theeconomy isstill operating at an output level below the tar-
get, and so the policymakers will shift the aggregate demand curve out
again, thistimeto AD;. Theeconomy will eventual ly head to Point 3, and
policymakers will again shift the aggregate demand curve outward, send-
ing the economy to Point 4 and beyond.

Thediscussionaboveindicatesthat the aggregatedemand curvecan be
continually shifted outwardonly by ahigher ratedf money growth, and so
thesustained inflation that resultsfrom too low an unemployment target
(orequivaently too high an employment target) isagain a monetary phe-
nomenon. Thistyped inflation ischaracterizedas demand-pull inflation
because it arisesfrom the consciouseffort to shift out the aggregate de-
mand curve. Clearly, policymakersdo not intend to start demand-pull in-
flations because they do not gain a permanently higher level of output.*
Demand-pull inflationscan beexplained, however, by thefact that policy-
makers may mistakenly think that the target level d output is not above
the natural rate level. Before they redize their mistake, they would have
started the processthat we seein Figure4.

Although theoreticaly we can distinguish between demand-pull and
cost-push inflation, it is much harder to label particular episodesdt infla:
tion. Both types of inflation are associated with high rates o money
growth o they cannot bedistinguishedon thisbass. However, as Figures
3 and 4 indicate, demand-pull inflation will be associated with periods
when output is above the natural rate level, while cost-push inflation is
associated with periods when output is below the natural rate leve. It
would then be quite easy to distinguish which type of inflation is
occurring—if we knew what the value o the natural rate of unemploy-
ment or output is Unfortunately, the economics professon has not been
abletoascertain thevaued the natural ratedf unemploymentor output
with ahighdegreed confidence.

In any case, the distinction between demand-pull and cost-push infla
tion is not important. Whether it isthe government or workersand firms
that initiatesthe inflation isirrelevant; the ultimate sourced either type

4. Intheaggregatesupply and demand diagramabove, it might appear asthough a higher
leve of output can beachieved at the cost of a higher ratedf inflation. Recent evidencethat
findsthat the long-run Phillipscurveis vertical rules out such along-run tradeoff between
inflationand unemployment.
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o inflation is the commitment of the government to a high employment
target.

Budget deficits and inflation

Frequently,a government cannot or does not find it politicaly fessble
to raisetaxeswhen it needsto increasegovernmentspending. Thisappears
to be the situation for such Latin American countriesas Argentina, and
this was clearly the situation that occurred during the 1921-23 German
hyperinflation. Smilarly, during wartime, the need to rapidly increase mil-
itary spending resultsin government expendituresrising faster than tax
revenues. Alternatively, thedesreto reducetaxesin thefaced continuing
high level of government spending can a solead to large budget deficits, as
currently isthecasein the United States.

Large budget deficits can aso be the source of inflationary monetary
palicy. Whenagovernmentisrunninga budget deficit, it mustfinanceitin
either of twoways It can issue bonds, or it can resort to the printing press
by expandingthe amount of high-poweredmoney. The first method of fi-
nancing the deficit does not have an independent effect on the aggregate
demand curve separate from any direct tax or government spending ef-
fects,and soit should not haveany inflationary consequences. Thesecond
method does lead to a continualy growing money supply if the budget
deficit persstsfor asubstantial periodd time. In thefirst period, therisein
high-powered money leads to a rise in the money supply that shifts the
aggregate demand curve out to the right, asin Figure 2. In subsequent
periods, if thebudget deficitisgtill present, thenit hasto befinancedagain,
leading to a rise in high-powered money, a risein the money supply, and
another outward shift in the aggregatedemand curve. Sustainedinflation
will thusoccur if alarge budget deficit is persistent and if it isfinanced by
issuing high-powered money.

Thekey questionthat requiresan answer in order to understand thelink
between budget deficitsand inflationiswhy do governmentswith budget
deficitsfinanice them by creating high-powered money rather than by issu-
ing bonds? If a government does not have accessto a capital market that
can absorb its bondsin substantial quantities, then the answer isstraight-
forward. The only way the budget deficit can be financed is by printing
money. Thisappearsto bethesituationin Latin American and many other
developingcountries,and in these countriesthelink between budget defi-
citsand inflationary monetary palicy isquiteclear.®

5. For example, see Arnold Harberger (1978).
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Even in acountry where wel developed capital marketsexist that can
absorbsubstantial quantitiesof bonds, if the budget deficit isasufficiently
largefraction of GNP and is permanent, a policy of pure bond financing
will bedynamically unstable, leading to an explosionin thestock of debt.
Oncethe public recognizesthat thiswill occur, then the government will
not beabletosdl enough of itsbondsto completely financethedeficit and
will beforced to issue high-poweredmoney.6

The case for an important role of budget deficitsin the inflationary
process is much less clear-cut when the economy has a well developed
bond marketin which thegovernment can sl itsbonds,and when thesize
o thebudget deficit issmall relativeto GNP Althoughagovernment may
not have to financeits deficit by increasing the amount of high-powered
money, it still may end up doing so becauseit hasagod of preventingrises
ininterest rates. A common view isthat budget deficits, which requirethe
issuingdf alargeamount of government bonds, raisethe level of interest
rates. Thisview hasintuitiveappeal becausein ausual supply and demand
analysisd thebond market, theincreasedsupply of bondsresultingfroma
deficit leadstoadeclinein bond pricesand henceariseininterest rates. If
thisrisein interest ratesis considered undesirable, the monetary authori-
tiesmight try to preventit by purchasingbondsto prop up their priceand
by 0 doing increase the amount of high-powered money. This monetiza:
tion of thedebt will then lead to a continuing riseof the money supply if
thedeficit persstsand sowill lead toinflation through the mechanism de-
pictedin the aggregate supply and demand diagram of Figure 2.

Theevidencethat budget deficitshaveled to higher interest ratesin the
U.S.isnot strong. Thismight bethe result, however, of inappropriatemea:
surement of the budget deficit. The National IncomeA ccountsdeficit, the
deficit number that ismost widdly cited in the popular press, isa particu-
larly flawed measuredf the government budget deficit becauseit doesnot
make any correction for inflation. Although in the period from 1946 to
1980 therewere somesubstantial deficitson a National IncomeAccounts
basis, when corrected for inflation these deficits disappear? Thisis re
flectedin thefact that the red per capitaleve of net federa debt hasfalen
steadily from 1946to 1980. Only in thelast few yearshave we begunto see
large budget deficits (correctlymeasured) and arisein the leve of federa
debt asafractiona GNP Thusit isnot surprisingthat the past searchfor

6.See Sargent and Wallace (1981)and McCallum (1982).
7. See Eisner and Pieper (1984).
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higher interest ratesasa result of budget deficitsin the United States has
not found strong supporting econometricevidence.

The current Reagan budget deficits, even when measured correctly, are
unprecedently highfor the postwar period. If thesedeficitspersist, wethen
may find stronger evidencein thefuture that budget deficitsdo matter to
theleve of interest ratesand therefore havea potential ly stimul ativeeffect
on monetary policy.® Theevidenceon thelink between budget deficitsand
inflationary monetary policy is, however,inconclusiveat the present time.

Therise in coreinflation in theUS.

Theaboveanalysisprovidesuswith somecluesastowhy thecoreinfla
tion raterosefromtheearly 1960sto thelate 1970s. Because theinflation-
adjusted budget deficit was never substantial during this period, thereis
littlesupport, either on a theoretical or an empirica basis, for budget defi-
citsasthesourced therisein thecoreinflation rate. Thisleaveshigh em-
ployment targetsasthe other candidatefor the underlying cause.

A likely scenariofor what triggeredtherisein coreinflationinthe 1965-
73 periodisthat policymakers pursuedan overly high employmenttarget.
In the mid 1960s, policymakers, economists,and politicians became com-
mitted to a target unemployment ratedf 4 percent because they thought
that this leve of unemployment was consistent with price stability. In
hindsight, most economistsnow agree that the natural rate of unemploy-
ment was above thisfigureand was steadily risingin the late 1960s and
”70s because of demographicshiftsin the composition of the labor force
and increased coverage o unemploymentinsurance programs. Theactiv-
ist palicy during the Johnson and Nixon administrations, which pursued
unemployment targets that were too low (and thus employment targets
that were too high), might then be the primary reason why a temporary
inflation resulting from the Vietnam war buildup in the mid 1960s was
convertedinto asustained risein inflation along thelinesof Figure4.

The attempt of workers and firms to obtain higher wages and prices
could aso have been afactor in therisedf thecoreinflation rate, but it is
important to remember that these cost-push elementsdf inflation could
not have occurred without the accommodating, high-employment policy
o themonetary authoritiesshownin Figure 3. The persstenced thehigh

8. Blanchard and Summers (1984) make the case that when viewed in an international
context, thecurrently high budget deficitsin the U.S.are not thesour ce of thecurrent high
levelsof real interest rates Thus, ther analysiscasts some doubt on the postion that the
current U.S.budget deficitswill ultimately provetobeinflationary.
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coreinflation rate into the late 1970s can be attributed to workers and
firms knowledgethat government policy continuedto be concerned with
achieving high employment; they thus continued to raisetheir wagesand
pricesbecausethey expected accommodeating policy. Thisraisestheissue
that expectationsarean important element in theinflationary processand
leads us to the role df credibility of policymekersin eliminatingand pre-
ventinginflation.

Credibility and expectationsin theanti-inflation process

Monetaristshave dways been leery of activist policy because they see
the economy asinherently stable and because thereis some uncertainty
about thetiming of monetary policy effects (longand variablelags). They
thusseeactivist policy aslikey to do more harm than good. Keynesians,
on theother hand, are much lesssanguineabout thestability of theecon-
omy sincethey view priceand wageadjustment as proceedingquitedowly
because o rigiditiessuch aslong-term contracts. Does this mean that an
activist policy of preventing high employmentisdesirable?Theanswer de-
pends crucially on whether expectationsare important in the wage and
pricesetting process.

Figure 5 depictsasituation where the economy hasmoved to excessve
unemployment at Point A asa result of an upward shift in the short-run
aggregate supply curvefrom AS§" to ASS" This upward shift could arise
from an attempt by workersand firmsto raisetheir wagesand prices, or it
could arisefrom a supply shock of the type we experienced in 1973 and
1979. A non-activist palicy that left the aggregate demand curveat AD,
and dlowed high unemployment would eventual ly drivethe short-run ag-
gregatesupply curve back down to ASS,and real output would be restored
tothenatural rateleve. In themonetarist or new classical macroeconomic
view of their world, thisadjustment would take placequickly, and so the
non-activist policy would have low cost. To a Keynesian, the adjustment
process would be very dow, and substantial output losswould resultfrom
the non-activist palicy. Sincethe tendency to return to the natural rate of
output istoodow, the only way to eliminatethe excessve unemployment
quickly isto shift out the aggregate demand curve to AD, to move the
economy to Point 2.

In an economy whereexpectationsdo not matter to wageand priceset-
ting behavior, thisaccommodating, activist policy isoptimal if the adjust-
ment to the natural rate of output is slow. In an economy where ex-
pectations do matter to wage and price setting, however, we must ask two
questions: Will the economy remain at Point 2 after the accommodating
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policy hasbeen executed,and will theeconomy beany morelikely to move
from Point 1 to Point A in thefirst placeif workersand firmsexpect this
high employment policy?

FIGURE5
An Activig Responseto Unemployment
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Aswe haveseen in Figure 3, the accommodating policy that movesthe
economy from Point A to Point 2 may encourage workers and firmsto
railsewagesand pricesfurther, thusleading toa sustainedinflation. In ad-
dition, if workersand firmsknow that an accommodating policy isgoing
to be pursued, they will bemorelikely totry to raisetheir wagesand prices
inthefirst place, thusmoving theeconomy toasituationlike Point A with
high unemployment. Because of these two possihilities, thereisa hidden
cost to theactivist high employment palicy.

The problem with the accommodating, activist policy is the dynamic
inconsistency of such a policy described by Kydland and Prescott (1977).
Although thefirst time that unemployment developseliminatingit with
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an activist policy may beoptimal, the expectationsthat thisactivist policy
creates|eads to a suboptimal outcomeof higher inflation and even poss-
bly higher unemploymentaswel. A hidden benefit of a non-activist, non-
accommodating palicy is that movements to Point A in Figure 5 may
occur lessoften asworkersand firmsrecognizethat therewill besubstan-
tial costsin termsof persistent high unemployment as a result of any at-
temptsto raise wagesand prices.

Two non-economic examplesillustrate why non-accommodating poli-
ciesmay beoptimal as a result of dynamicinconsistency of accommodat-
ing palicy. First isa problem that | have recently experienced as a new
father with a two-year-old son. | have an officein my housewhere| do
muchaf my work. Whenever | went i nto thisoffice, my son would bang on
thedoor and cry. Thefirst time hedid this, it wasoptimal for meto pursue
an accommodeating policy of going out to him. Unfortunately, he would
keegp on coming back to the door and disrupting my work. Having read
Kydland and Prescott’s paper, | recognizedthat | would be better off pur-
suing a non-accommodating policy. (Who says economics it useful?)
Sureenough, after not goingout to him severd timeswhen hecametothe
door—a wrenchingexperience because d hiscrying—he stopped coming
back. Now as a result of my non-accommodating policy, | can work in
peacein my office.

A second exampleis relevant to the appropriate way to conduct foreign
policy. When Hitler threatenedwar if he were unableto dismember Czech-
odovakia, it may have appeared optimal to pursue the accommodating
policy of obtaining peace at any price. Unfortunately, this just whetted
Hitler's appetite for more territorial acquisitionsand encouraged him to
invade Poland. In hindsight, the world would have been better off if the
alieshad pursued a non-accommodating policy and stopped Hitler earlier.

A non-accommodating policy will be most successful if economic
agentsexpectit, that is, if the non-accommodatingpolicy iscredible. Inthe
case o Figure 5, knowing that the aggregate demand curve will not be
shiftedout if theeconomy ispushed to Point A will makeit lesslikey that
theeconomy will end upat Point A; workersand firmsnow recognizethat
pushing up theaggregatesupply curvewill entail substantial costs. If credi-
bility of a non-accommodating palicy is not achieved and it is then actu-
aly pursued, we have the unhappy outcomed stagflation in which both
pricesand unempl oyment rise because movement to Point A in Figure5is
a likely possibility. The undesirable outcome of a non-credible, non-
accommodating policy had even moreseriousconsequencesin 1939 when
World War 11 began.
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What if we aredready experiencinga rapid inflation? What role does
credibility play in thesuccessof an anti-inflationpolicy? Again wecan use
theaggregatesupply and demand framework toanalyzethe responsetoan
anti-inflation policy. Figure 6 depicts a sustained inflation in which the
economy is moving from Point 1 to Point 2 each periodand theinflation
rateis built into wage and pricecontractsso that the short-run aggregate
supply curveisrisingat thesame rateastheaggregatedemand curve. Con-
sider the announcement of a cold-turkey anti-inflation policy where
money growth will be reduced sufficiently so that the aggregate demand
curve will remain at AD; and will not shift out to AD,. If this anti-
inflation policy isnot credible, the short-run aggregate supply curve will
continueto riseto ASS" when the policy isimplemented. The result isthat
theeconomy will moveto Point A, wherethereissomedowingd inflation
(thepriceleve doesnot risedl the way to P,), but thereissubstantial out-
put loss

FIGUREG6
Anti-Inflation Policy and Credibility
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If, on the other hand, the announced cold-turkey palicy is believed be
cause the policymakers have credibility, a much more desirableoutcome
can result. If expectationsd future policy doenter intoworkersand firms
wage and pricesetting decisions, then the announcement of the credible
cold-turkey policy will cause the short-run aggregatedemand curveto rise
lessthan it otherwisewould. In an economy where expectationsd future
policy do matter but wageand pricecontractsimposesomewageand price
rigidity on the economy, the aggregate supply curve will not riseto ASS
but instead will riseonly to AS3". Here the economy movesto Point B and
does experience a loss in output, but thislossis less than is experienced
when the palicy isnot credible; in addition, thedeclineininflationismore
rapid (thepricelevd risesonly to Py rather than to P,). Credibility isthus
an important element to asuccessful anti-inflationpolicy.®

Thisconclusioniseven stronger in thecontextof the new classical mac-
roeconomicsmodd. In this modd, thereissufficient wageand priceflexi-
bility so that the short-run aggregate supply curve responds fully to
changes in expectations about future policy: the announcement of the
crediblecold-turkey policy will causetheshort-run aggregatesupply curve
toremainat AS{". Thus, when the cold-turkey policy isimplemented, the
economy will remain at Point 1, with the happy outcomed an inflation
ratethat hasreturned to zero, and it isachieved with no output loss.

The crucia element required for credibility to matter to the successd
anti-inflationpalicy isthat expectationsd policy affect the positiondf the
short-run aggregatesupply curve. The notoriousinstability o the Phillips
curve provides indirect evidence that expectations about future policy
matter to aggregatesupply. Moredirect testssuch asLucas (1973)a sosup-
port theimportanced expectationsto aggregate supply. Theevidenceon
whether short-run aggregate supply respondsfully to changesin expecta
tionsabout future palicy is more mixed, however. '

Strong direct evidencesupporting theimportanced credibility toasuc-
cessful anti-inflationprogram has been provided by Sargent (1982).In the
four hyperinflationsthat Sargent studies, inflation waseliminated quickly
with little apparent output loss. A key characteristic of these successful
casesof anti-inflationpolicy istheir credibility. The threat of intervention

9. Taylor (1982) hasshown that a moregradual approach to reducinginflation may beable
to eliminate inflation without producing any output loss. One criticism of his conclusion,
however, is that establishing credibility with such a gradual approach may beinfeasible.

10. For example, sse Barro (1977), Gordon (1982), and Mishkin (1983).
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by foreign powers made credible the fisca reforms that eliminated the
huge budget deficitsand ended rapid money growth. In arelated but some-
what morecontroversial paper,'! Sargent contendsthat the Poincare anti-
inflation program in Francein the 1920s was more successful than the
Thatcher program because Poincare’s program established credibility by
pursuing budget reformswhile Thatcher's programdid not.

Doesevidencefrom the recent disinflationary experiencein the United
Statesshed light on whether credibility isan important factor to the suc-
cessd an anti-inflation program? If oneassumesasin Perry (1983)that a
shift to an anti-inflationary monetary policy regime did occur with the
changein the Federal Reserveoperating proceduresin October 1979, then
abdieverin theimportancedt credibility might expect to seea more rapid
declinein wageand priceinflation since 1979 than would be predicted by
traditional Phillipscurvesestimatedfrom pre 1979data. Severd recent pa
pers (Perry[1983], Eckstein [1984], and Blanchard [1984]) have found no
evidence that traditional Phillipscurve equationshave undergonestruc-
tural shiftsin the 1979-83 period, while Cagan and Fellner (1983) and
Fisher (1984)do find that wage inflation has declined more rapidly than
would be predicted by a traditional Phillips curve. Does evidence that
tends to show that large overpredictions by traditional Phillipscurvesdo
not occur in the 1979-83 period cast doubt on theimportanced credibility
to the behavior of aggregatesupply? Theanswer isno.

Animportant point raised by Taylor (1984)isthat theswitchfrominter-
est ratetargetingto reservetargeting by the Federal Reservestartingin Oc-
tober 1979 does not imply that there was a significant change to an
anti-inflation policy regime. Taylor (1984)finds that there was some shift
to alessaccommodativepoalicy regime, but the change was not dramatic.
Blanchard (1984)looksat an equation describing the term structured in-
terest ratesand hefindsthat thereisnoevidencethat thefinancial markets
believed that achangetoan anti-inflationpolicy regimehad occurred. The
conclusionthat arisesfrom thisevidenceisthat the recent disinflationary
experiencecannot provideatest of the importancedf credibility to anti-
inflationary policy becausea credibleanti-inflationpolicy never occurred.
Thisshould not be very surprising consideringthe budgetary policy pur-
sued by the Reagan administration: The shift to large-budget deficitsasa
result of the Reagan tax cutswould not help promoteconfidencein a con-
tinuing anti-inflationmonetary policy.

11. Sargent (1981)
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A prescription for monetary policy

The discussion in this paper leaves us with the following conclusion.
Since sustained inflation is a monetary phenomenon and expectations
about future policy appear to haveanimportantimpact on the behavior of
aggregate supply, asuccessful anti-inflationprogram must involvea credi-
ble, non-accommaodating, anti-inflationary monetary policy. What does
this conclusion suggest about the appropriate conduct of monetary pol-
icy?

Achieving credibility for an anti-inflationarymonetary policy isnoeasy
task, especialy when accommodating policies have been pursued in the
past. Thisisan important reason why we can not expect the disinflation
processtooccur without costs. Asmy two-year-oldson understands, talk is
cheap—only actionscan establish credibility. Thesame principlehasbeen
understood by successful practitioners of foreign policy such as Teddy
Roosevelt, whostated that the United Statesshould'tak  softly, but carry
abiggick." Luckily, weare currently in asituation where credibility for a
non-accommodating, anti-inflationmonetary policy should beeasier toes
tablish because of recent actionshy the Federal Reserve. The unwilling-
ness of the Fed to raise the rate of money growth to eliminate
unemployment during the most recent recession providessomeindication
thatit isfinally willing to pursueaseriousanti-inflationpolicy. Somedight
evidence that this Fed policy isstarting to establish credibility isfound in
Cagan and Fellner (1983), Blanchard (1984), and Eckstein (1984), who
document that more rapid wage disinflation than would have been pre
dicted by traditional Phillipscurveequationsseemsto havetaken placein
1982and 1983.

A key featureaf makinganon-accommodating,anti-inflationarymone-
tary policy even more credible is that the Fed pursue a non-
accommodating monetary policy rulethat can easly be evaluated by the
public. If theruleissufficiently understandablethat the publiccan verify
whether the Fed isadheringto it, then the action of adhering to the rule
will more rapidly establish credibility for this palicy. One suggested policy
ruleistheconstant money growth raterule proposed by Milton Friedman.
Althoughthisrulehastheadvantaged beingeasily understandable,it has
two serious problems. First, financial deregulation and the recent large
swingsin velocity imply that sucharule may entail moresubstantial shifts
in theaggregatedemand curvethan would beoptimal . Second, the money
supply cannot be precisaly controlled by the Fed. Thislack of control
makesit harder for the public to verify whether the Fed isabandoningits
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prescribed rule when the money supply deviatesfrom itstarget leve or is
rather continuing toadheretoitsrulebut issufferingsome bad luck. This
difficulty in verificationof Federal Reserve intentions would make credi-
bility harder to establish.

An dternative suggested rule is that the Fed target nominal GNP
growth. A seriousproblem with targeting nominal GNP growthisthat it
may give the Fed so much leaway in itsconduct of monetary policy that
the public will have no way to verify whether or not the Fed is actually
pursuing a non-accommodating policy.

An aternativepolicy rule that isvery doseto asuggestiond McCallum
(1984)involves Fed targeting the monetary base in order to hit specified
valuesd nominal GNP Targeting the monetary base has the advantage
that the monetary baseiseasly controlled by Federd Reserveactions, par-
ticularly open market operations, whiiethisis not truefor the money sup-
ply or nominal GNP With a monetary basetarget, the Fed can no longer
have the excuse df saying that it has missed its targetsbecaused factors
outsided itscontrol, and the public will be able to verify easily whether
the Fed isadheringtoitsrule. .

The need to choose monetary base targets so that specified vaues of
nominal GNP can be achieved, rather than a constant growth rate rule,
has been made necessary by the recent large swingsin velodity, both for
money and for the monetary base. The target level of nomina GNP
should be chosen to coincidewith a rate of nominal GNP growth that is
consistent with pricestability. If alargedeclinein base velocity occursso
that nominal GNP hasfalenwel below itstarget leve, then the target for
the monetary basenext period should be raised accordingly to bring nomi-
nal GNP back uptoitstarget leve. Smilarly,a too rapid risein nomina
GNP would result in asmaller rate of growth of the base. The targeting
rulewouldobvioudy haveto bespecified more preciseythaninthediscus
sion here, and thiswould requireeconometricresearchon thelink between
the monetary base and nominal GNP This econometricanaysisis un-
likely to yied a tight link between these two varigbles, but thisis just a
reflectiondf theuncertaintyinherentin any macroeconomicandysis. De-
sgninga reasonablepoalicy rulefrom this research should not present any
magjor difficulties.

Onechangein the Feds operating procedurethat would makethe mon-
etary baseeven easier tocontrol, and wouldlead to enhanced credibility of
a policy rulerelying on base targeting, isthe tyingd the discount rate to
somemarketinterest rate, such asthethree-monthTreasury bill rateor the
Federd fundsrate. Mogt of the uncontrolled movementsin the monetary
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base arise from fluctuationsin borrowingsfrom the Fed occurring as-a
result of largeswingsin market interest ratesrelaiveto the discount rate.
Tying the discount rate to a market rate would keep the spread between
these two rates constant and would thuseliminatethissourceof fluctua
tionsin the base.

Theandysisin the previoussectionsd this paper indicatesthat sucha
policy regime might go a long way to promoting price and even output
stability. However, thereis still theissue of the current large budget defi-
cits. Asnoted above, theroledf budget deficitsin the inflation processin
the United Statesisunclear. My persona view isthat a seriousattempt to
bal ancethe budget needsto bemade because, at aminimum, the prospects
o huge budget deficitsin the future may decrease the credibility of the
anti-inflationarymonetary policy proposed here.
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Commentary

William Nordhaus

Aswegather herein these magical mountains to analyzestrategiesfor
efficiently combating inflation, something bizarre is going on. The New
Yak Times on Tuesday editoridized about the dangers of deflation. An
outsideobserver might think that weshould besent toasanatoriumrather
than an auditorium. Perhaps, like HansCastorp, whowent to visit hislieu-
tenant cousin, we should use our trip to this mountain paradiseto pause
and question whether, in a world of deflation, 'tis sane to continue our
obsessional pursuit of credibleanti-inflationary rules.

But conferences, likeinflation, havetheir inertia. So | will turn to my
assignedtask of discussingthe paper of Rick Mishkin. Hisargument takes
threesteps:.

o |nflation isamonetary phenomenon.

® Credible policieswill make inflation even more o a monetary phe-

nomenon.

® A programmablerule—such asnominal GN Ptargeting—isan effec-

tivecredible pdlicy.

Todispe any suspense, let me say that whileeach of theseis plausible,
they areincomplete. To rest palicy on thesethreedoctrinesisto commit an
unproven and perhapsa dangerousovers mplification.

Inflation as amonetary phenomenon

The proposition that inflation isa monetary phenomenonis, of course,
anold saw. | thought that by this point itshdf truth waswell established.
In today's canonical modd of inflation, it isacorrect long-run proposition:
That is, astep-updf money growthfrom x tox+ 1 percent per annum will,
inthelongrun, lead toclosetoa 1 percent per annumincreaseininflation.

The only problem with this proposition is that —because the long-run
may be long and because other thingswill not remain equa —it ‘isa poor

25
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approximationto redlity over periodsdf one, two, or fiveyears It isekinto
the saying, 'Death  is an octogenarian phenomenon.” Surdly few people
aurvive80 years, and few die before40. But to base the practiced medi-
cineon the propostion that deeth resultsonly from reaching four-score
yearswould beatragicerror.

Figure 1 will give you anideadf how tight the monetarist suit fits. It is
theregressondf CPI inflationon money in the current and two previous
yearsover the periodsince 1918, If it givesyou theimpressond a pretty
wesk relationship, | would like to agree with you.

FIGURE 1
" Inflation | sAIwg/sAnd Everywhere
Percent (Almost) A Monefary Phenomenon”
zl;mm . Inflation and M oney Growth, USA, 19181983
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Themgor thrustd Mishkin's paper istoendorsethe propostion that a
credibleanti-inflation palicy will achievedisinflationat lower output cost
than will anon-credible anti-inflation palicy. Putting thissomewhat more
technicdly, a non-accommodativepalicy is defined as one that does not
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shift AD tooffset ashiftin AS. Thepropositionisthen that, when workers
and firms know that policymakerswill not accommodatesupply shocks,
the AS curve will become steeper (asin Figure 2). This stegpness means
that AD shockswill havelessimpact on Q and that ‘cold-turkey” disinfla:
tion policieswill be more efficient (inOkun’s sensedof loweringthe output
lossper point of disinflation)than gradua policies!

Price FIGURE 2

level
AS (non-accommodative)

I
II AS (accommodative)
/

Output

Thisanalysisraises two issues: First, Mishkinand othersclam that a
discretionary policy will be more accommodativethan a policy based on
rules. And second, someclaim that a non-accommaodativepolicy will have
a sgnificant effect on wage and price behavior, rotating the AS curvein
Figure 2 by many degrees. | will arguethat thefirst of these pointsismis
leading, whilethe secondis not supported by empirical evidence.

Starting with thefirst contention, would the nation and world be well
served by ashift toa programmableeconomic policy?

| am skeptical. The theoriesare wesk, and the lessonsof history argue
strongly against discarding in favor of asmplistic rule the brainsthat it
took usone billion yearsto evolve.

To begin with, remember that the casefor rulesis partly politicd —an
averson by conservativesto government taking any actions, a plea for
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neutrality. How governmentcan be neutral today is beyond me—daming
to be neutral islikeclaimingto be dead.

Themoreinterestingand novel argumentisthat fixed rulesinduce bet-
ter behavior on the part of workersand firms. Knowing that the Fed will
bomb the real economy whenever inflation rises, the theory goes, workers
andfirmswill restrain their wageand priceincreases. Thisstrategy issimi-
lar to the"doomsday device" of early strategictheory.

Yau may recdl that the doomsday device was a deterrent strategy de-
scribed by the late Herman Kahn. The idea was that, should the Soviets
dropabombon us, thedoomsday devicewould automeatically explodeand
wipe out the globe. When faced with such a device, dl rational agents
would clearly bedeterredfrom nuclear attack. Theanti-inflationaryfixed
rules have asmilar theme—you have to becredibly willing to destroy the
economy in order to saveit. ,

Why, you might ask, wasa doomsday defensepolicy not pursued?Sim-
ply becaused itslack o robustnessto unforeseen events—like accidents.
And thisisindeed the main problem with fixed economic rules. Wesmply
dont understand theworld well enough to programour response. Think of
every timearuleran contrary to what discretion would dictate. For exam-
ple, 1977, 1978, 1979, 1980,1981, 1982, 1983, and 1934. It is just those
periodswhen Paul VVolcker and hiscolleaguesearn their sdlary. Every time
thereisa price, output, unemployment, or velocity surprise, we need a hu-
man brain tofigureout why the surpriseoccurredand what todo about it.

Recent history should a so convincethe openmindedabout the perilsof
fixed rules. The Federal Reserve turned to a close approximationdf pre
committed monetary rulesin 1979. Who foresaw the 60 percent red ap-
preciation of the dollar, the $100-billion current-account deficit, the
enormous rise in red interest rates, the deep recession, the flight from
fixed-interestrate securities, and the problem o Latin debt?\We can only
be grateful that afixed-M rule had not been imposed by a constitutional
amendment and that the Fed had the wit and wisdom to bresk with rigid
monetarism before construction workersstormed the Fed.

Fixed-rulesadvocates, in short, suffer from the Maginot falacy. They
think that we know who theenemy isand wherehewill strike. In fact, we
oftendon't; and on just those occasionswe need Some common sense.

Thereareother problemswith the doomsday theory. Oneisthat it mis
construesthe protagonists. The uncertaintiesfacing firmsand workersare
predominantly microeconomic, not monetary. Allied Van Linesand the
Teamgtersdont much care about whether policy is accommodative, be
causetheir livelihoodsdepend much moreon trucking regulation and the
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NLRB. Given the boundedrationality of most firms, workers,and unions,
| would guessthat achangedf policy regimewould be below the threshol d-
of perceptionand of reaction. It ishard to believethat therewould be any
direct effect on Ford Motor Company's pricing policy or the UAW’s wage
negotiations, or on most wage-pricebehavior outsided auction markets,
o achangein the monetary operating rule.

Put differently, in an economy where the policymakersface a rational
agent who control sasubstantial proportionaf an economy’s wageor price
decisions, a doomsday threat might indeed work. But in the U.S. today,
therearetoo many firmsand workers, who are moreconcernedabout Jap-
aneseengineersthan about Fed economists,for any credibleor incredible
policy to have a substantial independent effect on aggregate wage-price
dynamics.

If we turn from military to economic history, the evidence is not sup-
portived the power o credibility. | am surethisconferencewill debatethe
effect of the Vol cker-Carter-Reagandisinflation. The numerousstudieson
this periodfor the United Statesindicate that the contributionof credibil-
ity was somewhere between nil and smal. Buiter and Miller find that the
much more credible disinflationary policiesin the U.K. had extremely
high output and unemployment costs.

I would like to present a smal piece of independent evidence on this
issue. Thecredibility view impliesthat inflation should fdlfagter duringa
credibledisinflationregime than outside it. We might writesuch a system
asfollows

(1) p =ap; + (1-a)p,.; — bu,; + ¢
(2} pt = INpij — dCred, + €,
where

p. = rated priceinflationin periodt

p; = expectedrated priceinflation in periodt
u, = unemploymentratein period t

Cred = credibility o policy in period t

\ab,d = parameters

€.,e; = random errors

The usud fashiondf testingfor credibility (Sseparticularly the work of
R. J Gordon)isto substitute (2)into (1).Assuminge; = 0,
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B)p=a [E)\ipt-i] + (l-a)p, — bu.; ~ adCred, + ¢,

By examiningforecast errorsin theinflation equation (say during 1979-
83), we can test whether the term ad Cred, wassignificant.

A different and Smpler route isto test (2)directly. | have constructed,
therefore, an expected rated inflation, usngthe ASA-NBERsurvey of 50
forecagters. Thiswasestimated during the 1970sand then forecast out-of -
sampleduring 1979:111-1983:1V. Such a forecast may have included both
lagged inflation and policy varigbles, so | performed the test with and
without money growth as right-hand sidevariables.

Theresults, shown in Figures3and 4, give no comfort to the credibility
hypothesis. If a credible policy had been installed, actual inflation fore
castsshould have been below those predicted by the structure of earlier
years. Instead, both with and without money growthin theequation, the
actual forecastswere abovethe predicted forecasts.

FIGURE 3
Actual and Predicted For ecastsof I nflation,
E;fce”t 1979:111 t0 1983:1V
annum
10

-~ PREDICTED AN

4 I | | I
1979 1980 1981 1982

Notes: The dependent variableis the ASA-NBER median forecast of inflationfor the GNP
deflator over the four quarters ahead of the survey month. In this figure the explanatory
variablesarelagged inflationfor thelastand threeearlier quarters. Theforecastsaremadeon
the basisof an equation fitted over the 1972-1979:11 period and forecast with the actual va-
uesdf theright-hand sidevariablesin the post-sample period.
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Thisresult suggeststhat there was no identifiableeffect of the credibil-
ity through expectationsand onto inflation. Rather, it was eventsin the
real (asopposed to the perceived) economy that disinflated the economy.
This,df course, isjust what studiesdf Gordon, Blanchard, Eckstein, Perry,
and othershaveshown.

Fixedrules

What can wethen concludeabout fixed rules, such astargetingnominal
GNP? Surely thereissomething to besaid for a nominad GNP rule (ora
Hall rule). It is better than an M;-growth rule, an My-growth rule, a
monetary-base rule, or a credit rule. It is better than chaos or a random
number rule. It is better than a gold standardor a plywood standard.

FIGURE 4
Actual and Predicted Forecastsaf I nflation,
Percent With Money Added as Explanatory Variable,

annum 1979:111 to 1983:IV
10

—— ACTUAL
-~ PREDICTED

5 I ! 1 |
1979 1980 1981 1982

Notes: The procedureisexactly thesameasin Figure 3, except that four lagged money terms
areadded to theright-hand sided the regression equation.

But isit better than theflexiblediscretionaryguidanced W. M. Martin,
Arthur Bums, or Paul Volcker?I think not. Thescientificargument for a
rule restsentirely on the view that by changing regimeswe can improve
the nation's macroeconomic performance. If the best evidence suggests
that our macroeconomic performancehasdeteriorated, as| think it does,
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then theintellectual foundationfor thefixed rulecrumbles.

In the movie Wa Games, thefixed-rulecrowd has captured the Penta:
gon. An enormous computer known as the Whopper has taken over dl
strategicdecisons. Of coursean enormous Blooper sets the \Whopper off
onto the game cdled Globa Thermonuclear Wa. Only the daring of a
teenage hero and hisfriend can save the world by heading off the Whop-
per. Al | can hopeisthat when we program the Fed's Whopper to run the
global economy, some sensible teenager —not mesmerized by elegant but
mideadingtheories—will figureout how to save usfrom global macroeco-
nomic disagter.
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The Bendfitsd Price Stahility

Stanley Fischer

“... Such a soirit [zeitgeist] seems at work in the 1960s and
1970s, and is evidenced by what appearsasa generalizederoson
in publicand private manners, increasingly liberalized attitudes
toward sexual activities,a declining vitality of the Puritan work
ethic, deteriorationin product quality, exploson of the welfare
rolls, widespread corruptionin both the private and governmen
tal sector, and, finally, observed increasesin thealienation of the
votersfromthe political process .. . [W]ho can deny that infla:
tion, itself oneconsequenceof tAat converson, playssomeradein
reinforcing several of the observed behavior patterns. Inflation
destroys expectationsand creates uncertainty; it increases the
senseof feltinjusticeand causesalienation. It promptsbehavioral
responsesthat reflect a generalized shortening of time horizons.

Enjoy, enjoy' —the imperative of our time—becomesa rational

reponsein a settingwheretomorrowremainsinsecureand where

the plansmade yesterday seemto have been madein folly."
Buchanan and Wagner (1977), pp. 64-65.

Economic analysisof the costs of inflation—themirror image of the
benefitsof pricegtability —isinevitably disappointing to the many, such as
Buchanan and Wagner, who know that inflation isa deep societal prob-
lem." The question iswhether what the many know is merely difficult to
prove, or rather issubstantially exaggerated.

Some df the viewsexpressedin this paper are the result of seeing triple-digit inflationin
closeup whilel was Max Bogen Visiting Professor of Economicsat the Hebrew University,
Jerusalem, inthespringdf 1984.1am indebtedto Robert Shiller and other conferencepartici-
pantsfor useful comments, to Patricia Mosser for research assistance, and to the National
ScienceFoundation for financial support.

1. A footnote in the original, quoting Ropke to the effect that inflation underminesthe
foundationsof afreesociety, has been omitted. o
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In this paper | start by reviewing the standard andysisof the costs of
inflation,whichdependon theinstitutional structured’ theeconomy. De-
spitetwodecadesd inflation, mogt of the devel oped economieshavecho-
Sen not to encourageindexation or other institutional changesthat would
reduce the costsof agiven rated inflation. In the next section | examine
thereasonsfor and thedesirability of thedecision to kegpinflation painful.
Concludingcommentson the passion gap between the economicanaysis
o the desirability of pricestability and rhetoric about inflation are then
presented.

Thecostsd inflation

Thecostsd any given rated inflationdiffer depending on whether the
inflation was anticipated or not, and on whether the economy’s institu-
tions have adapted to the presenced inflation.? The greater the extent of
instituti onal adaptation,and thelonger any given inflation hasbeen antic-
ipated, the lower itscosts.> WWe now examine the major economic costs of
inflation, startingwith coststhat occur even when inflationisanticipated,
and then moving on to consider costsassociated with uncertainty about
inflationand the variability of relative prices.

2. Thispaper should beinterpretedas an attempt to assessthe costssociety shouldassignto
inflationaspart of ananalysisaf optimal policy: Theother componentsare thecostsor bene-
fitsof alternative resultsof palicy, and the model of the economy that describesthe feasible
economic tradeoffsamong variouseconomicgoodsand bads—like inflationand unemploy-
ment. Moretechnically, this paper concentrateson exploring oneargument in thesocial wel-
farefunction; it examines neither the other arguments in the social welfarefunction nor in
any detail the Phillipscurvetypetradeoffsamonginflation, unemployment,and growth that
are neededfor afull analysisdf optima inflation palicy. There is no differencein thisregard
between estimatesof thecostsof unemployment based on Okun's Law, and estimatesdf the
costsof agiven rateof inflation given in this paper. The attempts made in thisand earlier
papersto measure the costsdf inflation are sometimescriticizedfor their failureto describe
the paliciesthat would reduceinflation, but | do not seethosewhocriticize thistypeof paper
applyingthesamecriticismsto Okun's Law-basedestimatesof thecostsof cyclical unemploy-
ment.

James Tobin in his concluding comments at the conferencestated that he wished 1 had
givenestimatesof thecostsof alternativestoinflation—forinstance, the German hyperinfla
tion wasoneway o tryingto raise revenuesto pay reparationsafter World War 1. Perhapsit
was the best way. But it is nonethelessan interestingquestion as to what coststhe inflation
imposedon the German economy.

3.Onthecostsdf inflation, see Fischerand Modigliani (1978)and Fischer (1981)for other
accounts, see Jaffeeand Kleiman (1977), Klein(1976), Leijonhufvud(1981), Chapters 9 and
10 (originally publishedin 1977), Nordhaus (1973), and Okun (1975).
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Themoney triangleand menu costs

The best analyzed cost of inflation isthe money triangle, representing
theincreased transaction costs resulting from economizing on holdingsof
currency and bank resarvesas the inflation rateincreases. The money tri-
angleisacost d anticipatedinflation. Aslongascurrency continuesto be
an efficient medium for making small transactions, the triangle welfare
cost cannot be removed by institutional adaptation. At a 10 percent infla
tion rate, the welfarecost correspondingto the money triangle—the area
under the demand curvefor currency —is about 0.25 percent of GNP in
the United States. However, sincecurrency is used moreextensively inille
gd than in legd transactions, a tax on currency has desirabledlocative
and distributional implicationsthat offset this particular welfare cost of
inflation.

Because the government hasto use distortionary taxation to raise reve:
nue, thereissome welfarelossassociated with al typesof taxation. There
isaccordingly an argument, mede originally by Phelps(1973), that some
inflationisdesirableon publicfinancegrounds. However no onehasestab-
lished acasefor high ratesd inflation on thisbess.

As transaction technology changes, for instance as the use of credit
cardsand futuristic means o making payments spreads, the size of the
money trianglecan be expected to fal. Improvementsin the transactions
technology are themselvesin part induced through inflation, but are not
reversible. The experience of inflation accordingly tendsover time to re-
ducethewdfarecoststhat result fromeconomizingon theused currency.

The money triangle becomes large at high rates o inflation. For in-
stance, under reasonable assumptionsabout theform of the currency de-
mand function, the money triangle welfare loss of & 400 percent per
annum inflation rate (correspondingto 160 percent with continuouscom:-
pounding)is 3.3 percent of GNP These lossescorrespond to the famous
descriptionsd increased transactions costs in hyperinflationsas individ-
uasare paid morefrequently and scurry to spend their incomesbeforethe
money loses its value. They alone provide good reasons to avoid

4. The payment of interest on bank reserveswould reduce the welfareloss triangle. | as
sumethat money-stampingwould not bean efficient meansof payingintereston currency.

5. The assumptionsare that the currency/GNP ratio at a zero inflation rate would be
0.075, at 160 percent inflation 0.025, and that the demand for currency equationisof the
Cagan form, with unitary income elagticity: CIPY = A -exp(-b-gpe), where gpe is the ex-
pectedinflationrate Under thesesameassumptions,thecost of an 800 percent inflationrate
(correspondingto 220 percent compounded continuously)is4.9 percent of GNP,
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hyperinflation, even if the hyperinflationwas perfectly anticipated and if
therewere no other welfarecostsdf inflation. But they do not by themsel-
ves account for popular reactionsto ratesdf inflation in the low double-
digit range, of the typeexperienced in many of the OECDeconomiesin
the"70s. Menu costsof inflationarisefromthe need to change pricesmore
frequently with a higher inflation rate. These are the physica costs of
changing prices, the costsdf reprinting menus, changing telephone coin
boxes, and the like. When the inflation rate becomes high, onetime
changes—such as moving to the use of tokensin pay phones—are intro-
duced that make the margina costsof further inflation low. Thereare no
well-establishedestimatesadf the menu costsd inflation.

I ngtitutional non-adaptations

Many of the costsdf the recent United Statesinflation werea result of
thefailuretoadjust regul ationsand lawsthat were based on the presump-
tion of stable prices. Interest ratecontrolsin the bankingsystemand non-
indexationd taxesarethe most important examples.

Controlson nominal interest rates payableby financial institutionsen-
surethat the welfarelossassociated with the currency triangleextendsto
other financial assets, to an extent that dependson the availability of sub-
stituteassets(equivalentlyon theinterest el asticity of demandfor thecon-
trolledasset).¢ Such controlsbear particularly heavily onlesssophisticated
investorswho keeptheir wedlth in deposits. Interest ceilingson loanscre
ate an additional welfarelossfrom the misalocation o credit. Theinven-
tion of money market fundsand other financial innovationsdf the *70s,
together with deregulationdf the banking systemin the’80s, substantially
reduced the welfarecosts of inflation arisingfrom thesecontrols.

Adjusting the tax system for inflation requiresnot only bracket index-
ation, but alsoappropriateinflationadjustmentsin thetaxationof capital.
Such adjustments would be administratively complicated and, if imple-
mented, wouldimply major shiftsin the tax burden.”

Accordingly, capital taxation has made few explicit adjustmentsfor in-
flationexcept in countrieswith high ratesof inflation—and evenin these
countries, mgjor inflation-related distortionsremain.®

The welfare losses associated with inflation-induced capital tax dis
tortions occur because both savings behavior and the allocation of

6. Theexistencedf interest ratecontrolsmodifiestheanalysisof thewdfarecosts of the
currency triangle.

7. Theissuesarediscussedin Aaron (1976).

8. Useof aconsumptiontax would avoid thesedifficulties.
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investmentareaffected.® Thesizedf thedistortionsisdifficultto pin down:
Underfairly modest assumptionsabout saving el asticitiesand withthe tax
coded theearly ’80s, it is possbleto associatea wefarelossof closeto 3
percent of GNPwith a 10 percent inflation. !0

Thelossesdiscussad in thissection are avoidableconsequencesd infla:
tion. Financial deregulationwill reduce the costsdf any future inflation.
Thelossesresultingfrominappropriatetreatment of capital incomecould
be avoided either by adjusting taxesor by moving to a consumption tax.
But thefact is that such distortions remain in many countries: It is evi-
dently no smplematter, administratively and politically, to make the ad-
justments.

Despitea variety of initiativeshy theaccounting professon and econo-
migts, inflation-adjusted corporation accounts have not gained wide ac-
ceptance. Smilarly, inflation adjustments to significant macroeconomic
variables, such as the government budget deficit or savingsrates, arefar
from routine, even though the principlesof inflation-adjusted accounting
arewd| understood. With existing systemsaf accounting, budget deficits
are exaggerated under inflationary conditions because nominal rather
than red interest paymentsaretreated asa current expense. The nomina
component of interest should be deducted as a repayment o principal.”
The adjustmentsmay be.substantial: For instance, Italy hasa debt equal
to 80 percentd GNPand an inflation ratedf about 12 percent. Theinfla
tion adjustment is then nearly 10 percent o GNP, transforming Itay's
budget deficitsfrom 15 percent of GNPto 5 percent. 2

Thereare no estimatesdf the welfare costsd fiscal policy mistakes, if
any, resultingfrom mismeasurementsof deficits. Nonethel ess, systemeati-
cally poor informationisan unlikely aid to intelligent policymaking, '3

9. See Feldstein (1982)for a review of someof hiswork in thisarea.

10. See Fischer (1981)for estimates based on earlier work by Feldstein and Summers
(1979).Kingand Fullerton (1984), pp. 244-45 criticizethe Feldstein-Summers results, show-
ing that most of the effect isa result of the continued use by firmsof FIFO accounting in
inflationary conditions. However, giventhat firmsdo use FI FO accounting, Kingand Fuller-
ton show sizableincreasesin marginal corporate tax ratesas theinflation raterises.

11 Equivaently, thegovernment should count as part of itsincomeitscapital gain on the
red valueof outstanding liabilities.

12. A completeset of adjustments for the EC countries is presented in Cukierman and
Mortensen (1983). Themagnitudeof theadjustment for the U.S can be calculated basedon
a privately held publicdebt equal to 30 percent of GNP and an inflation rate of, say, 4 per-
cent, implying an adjustment to the deficit equal to 1.2 percentdf GNF

13. It may beargued that budget deficitsshould awayshbe exaggerated sincegovernments
awaysoverspend. Butin highinflationcountries, for exampleBrazil, theexaggeration can be
Dlargeas tolead to excessively contractionary fiscal policy when stabilizationis attempted.
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Theexamplesof this section show that nominal thinking and nominal
institutionsare deeply embedded in the structuredf theeconomy. That is
oned the main reasons pricestability should beagoa o palicy.

Inflation and pricelevel uncertainty

The empirica evidenceisthat thereis more uncertainty about future
pricelevelsat highthan at low averageratesdf inflation.!* Thereisnologi-
cal reason that thishasto beso: In principle, it should be possbleto pro-
ducethesamestability of the priceleve aroundatrendrisingat 10 percent
per year asaroundastabletrend. And indeed, asthecross-sectiona Figure
1shows, therearecountries,suchasAudtrdiaand Itay, that havereasona
bly stableinflation ratesat high levels.'®

A highly variableinflation rateisnot necessarily an unpredictableone,
sincethefluctuationsmight beforeseen—just asaretail busnesscan pre
dict the highly seasonal pattern of itsannual saes. Heretoo theempirica
evidenceisthat in the United States (and Australia)uncertainty about in-
flationis positively associated with the rate of inflation.!® The most per-
suasive explanation o this relationship, due to Okun (1971) and
Flemming (1976), isthat because economies cannot adjust fully toinfla
tion, monetary policy ismorelikely to bereversedat highthan at low infla:
tion rates.

Uncertainty about future'price levels and unanticipated changes in
pricesboth have wefare costs. Observersd inflationary economiesoften
point tothediversionof managerial resourcestofinancing rather than pro-
duction activities,though thereisasyet littleevidenceon theextent of this
lossin the developed economies.

14. Sz Pagan, Hall, and Trivedi (1983)for acritical review of theliterature.

15. Within the OECD, and across a sampleof 53 countriesfor which datawereavailable
on the IFS tapes, thereisa strongly significant positivecorrelation between the varianceof
theinflationrateand itsleve, for both the 1960-73and 1973-83periods. For earlier examina
tionof this relationship,see Okun (1971), Gordon (1971), and other studiesreviewed in Fis-
cher (1981).

16. Therearetwotypesaf evidence, presented in Fischer (1981).First, the varianceof the
error term in aforecastingequation for the inflation rate is heteroscedastic, increasingwith
the inflation rate. Second, as Cukierman and Wachtel (1979) and others have shown, the
cross-sectional varianceacrossforecastersisan increasingfunction of theinflation rate. Pa
gan, Hall, and Trivedi (1983)criticallyexaminemuch of theearlier literaturebeforeestablish-
inga positiverelationshipbetween priceleve uncertainty and theinflationratefor Australia



TheBenefitsof Price Stability 39
FIGURE1

CPI Inflationand the Variability of theInflation Rate,
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In an economy without indexed assetsor other safe meansdf hedging
againgt inflation, thereisan ex ante loss from greater uncertainty about
future pricelevels. Theszed thelosscan be approximated startingfrom
an estimate o the premium that indexed bonds would command over
nomina bonds, and it turnsout to be of the sameorder of magnitudeas
the money triangleat a 10 percent inflation rate.!” The difficulty in this
procedure is, though, that the larger the welfareloss associated with the
absence df indexed bonds, the harder it isto explain their non-existence

17. The premium for indexed bonds is the excess of the expected red rate of return on
nominal bondsover the real return on indexed bonds.
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except where introduced by governments.'® Marketable indexed bonds
have been issued by governmentsin high-inflationcountries, and in the
United Kingdom. Indexed Socia Security provides a Smilar inflation
hedge, albeit in restricted amounts.

In the absence o indexed bonds, increased uncertainty about future
price levels imposes welfare costs. The difficulties apply particularly to
long-term, for example retirement, savings. With equity not having spar-
kled asan inflation hedge, the long-term saver issubstantially exposed to
inflation risk. The two best inflation hedges are housing and the rolling
over o short-term nominal assets, but in neither caseisthered valueas
sured asit would be with indexed bonds. Theinability to protect the value
o savingsagainstinflationisalmost certainly a—if not the—mgjor reason
that the public reactsso viscerdly to the threat of inflation.

Ex pogt redistributionsof income and wedlth caused by unanticipated
inflation create both gainersand losers. Empirical research hasnot uncov-
ered any consistent effectsaf unanticipated or anticipated inflationon the
distribution of income, despitethe popularity in the'50s and earlier of the
view that inflation redistributesincome from labor to capita. On wedth
account, within the private sector, unanticipated inflation redistributes
wedlth from the wedthy, who own nominal assets, to the middleincome
groups who are largely nominal borrowers. As Hurd and Shoven (1983)
show, theelderly wedlthy are extremely vulnerableto unanticipated infla
tion, while the elderly poor, who have no assets beyond Socid Security
wealth, are impervious to the effects of unanticipated inflation. As be
tween the private and public sectors, unanticipated inflation benefitsthe
publicsector. Thisredistributionisin part intergenerational,since the re
duction in the red valued the nationa debt impliesthat future genera
tionswill haveto pay lower red taxes.

What are thewdfarecostsdf such redistribution?The smpleanswer is
that the costsdepend on how society weightsthe margina utilitiesof the
gainersand losers—that istosay, wedo not know. But such redistributions
arecostly tosociety becausethey createand destroy wealthfor individuals®
onan apparently random bas's, and not on a basisthat rewardsthe Protes:
tant virtues. Certainly, the well-known inspired polemicsdf Keynes (1919,
1923) on the dangersd inflationemphasize the roled wedlth redistribu-
tionsand thelossof legitimacy such redistributionsimply for capitalistin-
stitutions.

18. The welfareeconomicsof government issue of indexed bondsis discussed in Fischer
(1983).
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Inflation and relative price variability

A persstent themein theinflation literatureis that inflation interferes
withtheefficientoperationdf the pricesystem. Greater uncertai nty about
the aggregate priceleve impliesgreater uncertainty about relative prices,
and accordingly lessresponseto changesin relative prices. Further, if it is
costly to change prices, the variahility of relativepriceswill increaseasthe
overdlinflation raterises.'?

Thereisastrong positiverel ationshipbetween theinflation rateand rel-
ative price variability, in the United Statesand in other countries. The
most convincingexplanationdf therelationshipisthat it reflectscausation
in both directions. Exogenousshocksto relativeprices are associated with
increasesin theinflation rate, and exogenousincreasesin theinflationrate
cause increasesin the variability of relative prices. Increasesin relative
price varigbility in high-inflationcountriesarein part attributableto lags
in theadjustment o pricesadministeredby the government.

Thereare, sofar as| know, no estimatesof the welfarecostsof the re
duced efficiency of the price system caused by inflation.?’ Thesizedf the
estimateswould depend on the underlyingtheory: If the theory buildson
informational inefficiencies, then the wdfarecostsare rel ated to unantici-
pated inflation; if thetheory buildson costsaf changing prices, theninfla
tion per seisto blame. Okun's theory o customer markets (1975)would
also assgn cogtsto inflation- induced price changes. However, the Okun
theory could aso be recast to say that customer relationships would be
preserved by constancy of redl (indexed)pricesinan inflationary economy.

Adaptingtoinflation

Only two of the many costsof inflation discussed above could not be
removed by institutional innovation: the money triangle and the reduced
efficiency o the price systems associated with higher inflation and/or

19. Theextensive literatureon inflation and relative price variability is reviewedin Mar-
quez and Vining (1984).

20. Fischer (1981a, pp. 419-22) arguesthat quantity rather than pricevariability should be
the basisof welfare calculations, and that rough calculationssuggest that the costs arising
from quantity variability aresmall. Simple regressions, presented in Fischer (1983a), show a
negative rel ati onshipbetween the growth rateof red output and theinflationratein across
sectiontimeseriesanalysisof 53 countries, over the periods 1960-73 and 1973-81. But these
resultscertainly cannot beattributed solely or even mainly to the effectsdf inflationon the
efficiency d the price system, since supply shocksand businesscycle timing relationships
play major roles. Another strand of the literature, for instance Friedman (1977)and Mulli-
neaux (1980), argued that inflation uncertainty increasesthe unemployment rate. Thecom-
mentsabout supply shocksapply in thiscase too.
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grester inflation uncertainty. In thelatter case, | anassuming that in prac-
tice higher rates of inflation are also more uncertain rates o inflation,
though | bdievethat if an ironclad fixed growth rate monetary rule were
introduced, uncertainty about inflation would be much the samewhether
thegrowth rate were zeroor 10 percent.

Most o the remainingcosts could be avoided by completing financial
deregulation, by the government's issuing indexed bonds, thoroughly in-
dexing the tax system, and removing legd impedimentsto the use of in-
dexed contracts.?’ Government indexation would likely be followed by
increased private sector indexation. For instance, theabsence o privately
issued indexed annuitiesis doubtlessone of the major sources o private
sector concern about inflation; privateinsurancecompanieswould proba
bly start sellingsuch annuiti esas soon as government indexed bonds were
available. Legd restrictionsal soplay arolein dowingindexinginnovation.
For instance, despitethe proliferationd new formsdf mortgageinthelast
decade, there has been only one issue o price levd adjusted mortgages
(PLAM?). It turnsout that thereare<till legd impedimentsto their issue.
HUD iscurrently considering proposalsthat would facilitatethe issue of
PLAM’.2

Why should the government not index the economy as completely as
possibleto reduce the costsd inflation? Most governments have ressted
indexation, typically arguing that it would be a'confesson o failure” in
thefightagainstinflation'and might easily havedisruptiveconsequences'
for the economy.?® The argumentsfall into three categories: First, index-
ation may affect expectations;second, it may make the government more
willingto tolerateinflation; and third, indexationmay reducethestability
o theeconomy.?*

Thefirst and second argumentsare essentiadly the same. If indexation
reducesthe costs o inflation, then the government is likely, when faced
with any disturbance that reguiresit to contemplate an increasein the

21.Sincel am examiningthebenefitsof pricestability,| donot discussinnovationssuchas
thoseof Irving Fisher (1920)and Robert Hall (1982)that would reduce thecostsof inflation
by removing inflation--either by redefiningthemonetary unit or by oper atingacommodity
currency scheme.

22. Theproposal isdescribed in'Insurance of Indexed Mortgages Docket No. R-84-1153,
FR-1915, in the Federal Regiger, Vol. 49, No. 108, June 4, 1984. | am indebted to Huston
McCulloch for thisinformation.

23. Report of the[Raddliffe] Committee on the Working of the Monetary System, 1959,
para 573.

24. Seealso Okun (1971).
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priceleve, to permit moreinflation. Thissuggestsat theleast that thegov-
ernment would bewilling to permit greater instability of theinflationrate
if thesystem werefully indexed.

Indexation also reduces the stability o the priceleve by affecting the
doped the Phillipscurve. The Phillips curve becomes steeper, so that a
given increase in the money stock trandatesin the short run into more
inflationand lessreductionin unemploymentin an indexed than inanon-
indexed economy. Smilarly, it iswel known that by making the real wage
lessflexible, indexation worsens the responsed the economy to supply
shocks: An adverse supply shock raises prices and reduces output more
with indexed than with non-indexed wages. It is analytically possbleto
avoid thisdifficulty by tying wagesto an index that excludesthe effectsof
supply shocks, but such complicated indexation schemes have not yet
been introduced.

Widespreadindexationaf the returnson financial assetscreatesanother
potential source of instability of the price levd. The larger the indexed
component of thestock of financial assets, thesmaller thenominal basedf
the system that servesto determine and, through the red balance effect
maintain thestability of, the priceleve. For instance, if thereturnson de-
positsareindexed, then most of the money stock automeatically accommo-
datesitsdf toinflationary shocks.? Smilarly, becausethe national debt is
indexed, inflationary shocksexert no stabilizing effect on the private sec-
tor by reducingthereal vaued their assets. In theextreme, theonly nomi-
nal friction restraining inflation is the stock of currency, which in an
inflationary economy will besmall.?s

Thesevaid argumentsall suggest that indexationwould reducethe sta:
bility of the pricelevel.? It isa different matter to argue that indexation
would also raisethe averageinflation rate. Indexation reducesthe cost of
inflation to the privatesector by removing inflationary distortions. It also
reducesthe margina benefit of inflation to the publicsector, by removing

25. Thisisthecurrent situation in the I sraeli economy.

26. Inthe Isragli economy, withitscurrent 300-400percent per annum inflation, thestock
of currency islessthan 2.5 percentof GNP,

27. It is possiblethough that resolute monetary and fisca policy could nonethel essmain-
tain the stability of the price level in an indexed economy. In Fischer (1983b) | found no
significant difference between theinflationary responsesdf economieswith and without in-
dexationto thefirst oil shock. There wasa statistically insignificant tendency for the exist-
encedf bond indexation(present in Argentina, Brazil, France, and Isragl in 1972) to worsen
the inflationary response.
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the possibility of inflating avay the public debt. The combined effect of
thesechangeson theaverageinflation rateisuncertain.

The question o whether indexation causes a higher rate o inflation
cannot be settled by pointing to the empirical association between index-
ation and high inflation, because the causation is mutual. Nonethel ess,
while there are enough examples to show that the introduction of index-
ation need not causetherated inflation to increase, inflation rates above
thelow doubledigitscannot be sustained without substantial indexation
because the economicdisruptions becometoo large. In thissense, index-
ation is potentially inflationary. Even so, we do not know whether index-
ation reduces economic wel being. Are people better or worse off when
thereismore, but per unit lesscostly, inflation?

Where does this leave the discusson o the benefitsaf price stability?
Are higher ratesdf inflation with indexation an adequate substitute for
price stability? The answer is no. Even with extensive indexation, the
money triangleand theincreased uncertainty associated with higher infla
tion rates (andincreased aggregatepricelevd uncertainty withindexation)
remainascostsd inflation. Further, nomina institutionsand methods of
thinking and calculating are 0 deeply entrenched in al economies—
including the high-inflation economies—that the task of completely in-
dexing the economy would take many yearstoimplement.

At theend o such a process, inflation would still be costly because it
affects the payments mechanism and is associated with increased uncer-
tainty and relative price variability. And the costs of inflation resulting
from other distortions would till increase with the inflation rate, for in-
dexationdoesnot work well at high ratesdf inflation. Indexationlagshave
substantial distortionary effectsat high ratesdf inflation. For instance, the
pricelevd is typicaly available with a one-month lag. Today's payments
have to be madein today's dollars,and therefore cannot betied to today's
price level.? If monthly inflation ratesfluctuate between, say 5 percent
and 15 percent, then there remainssubstantial uncertainty about the redl

28. Suppose that the averageinflation rate is influenced by the costsand benefitsof the
aways-exploitableshort-run tradeoff between inflationand unemployment, asin Barroand
Gordon (1983}, or in a lessextremeform of the analysisin which governmentsonly some:
times have short horizons. The problem is that the reduced cost of inflation to the private
sector and reduced benefit to the public sector leave the effectsof indexation on the govern-
ment's utility function uncertain.

29. They can, however, be tied to today'sexchangerate, which isone reason indexation in
high-inflationcountriesisfrequently to the exchangerate.
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value o even a priceindexed debt. Smilarly, because of the lag in an-
nouncing the priceleve, and then in adjusting the wage payment to the
price level, wage indexation agreements leave considerable uncertainty
about thered valued wages, the result isnegotiationfor retroactivewage
adjustments. The potentia solution to this difficulty of collecting prices
more frequently may merely worsen the inflation problem.*® Tax index-
ation, in particular, works badly in highly inflationary economies.

| concludethat extensiveindexationshould be avoided, but not that in-
flationshould be madeas painful as possibleby removing al indexation—
because no society can ensurestability of the priceleve, however devoted
itistothat god. Itisimportant not tointroduceindexing mechanismsthat
substantialy increasetheshort run instabilityof theinflation process. Itis
probably most important not to index the returnson short-termdeposits.
Further, solong asinflation remainsat reasonableleves, thereislittle rea
son for indexation of short-term nominal government debt. But somein-
dexation beyond that aready in place in the United States would be
desirable. In particular, the government should issue indexed long-term
government debt—as in Britain—to reduce the costs to the publicfrom
long-run uncertainty about the price leve. Because tax regulationsare
changed infrequently, it would also be desirable to make the tax system
inflation-neutral.

. Thesechangeswould removethe major long-run costsof inflationwith-
out substantialy affecting the short-run dynamicsd the economy. Price
stability would remain agoa of policy, to be traded off in the short run
against unemployment, with due awarenesson the part o the policyma-
kers of the problem of dynamic inconsistency that can transforma se
quence of desirable short-run policy decisonsinto undesirable long-run
outcomes.3!

Isthat al?

Surely inflationisassociated with the declinedf publicmordlity, therise
and fall of nations, and more weighty mattersthan money trianglesand

30. In a heavily indexed system, the lagsin wage and other adjusments are important
elementsin thedynamicsof theinflationary process.

31 Thenotion of dynamicinconsistency vas introduced to macr oeconomicsby Kydland
and Prescott (1977), and isseen by them and other sasthemainargument in favor of mone:
tary rules. An alternative interpretation is that it can become a salf-denying prophecy, by
emphasizingto policymakers the difference between policy choicesthat aredesrablein the
short and thelong run.
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theefficiency of the price system. Buchanan and Wagner are merely more
explicit than Keynes(1919), who claimed that Lenin declared “that the best
way to destroy the Capitalist System wasto debauich thecurrency” (p. 77).32

Theview that comparatively low ratesof inflationar e aseriousproblem
isreflected dso in the resultsof public opinion palls Figure 2 showsthe
resultsof a University of Michigan Institutefor Socid Research poll ask-
ing, "Which of the two problems—inflation or unemployment—do you
think will causethe more seriouseconomichardshipfor peopleduringthe
next year or 07" Theinflation aversonindex isdefined to bethe share of
thoseanswering'inflation plushaf theshareof thoseanswering“both?33
Notethat the inflation aversionindex wasat itslowest leve at theend of
1982 asthe recession reached its trough, and that concern over inflation
began to increaseas soon as unemployment stoppedrising. Early in 1984,
nearly asmany people thought inflation would cause more hardship over

FIGURE 2
Inflation Averson I ndex, I nflation, and Unemployment
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32. Leijonhufvud (1981), Chapter 10, struggleswiththe view that economists analysesof
thecosts of inflation misstheseriousness of theissue.

33. Fischer and Huizinga (1982)presentan analysisof opinion poll reultsabout inflation,
includingaregressionthat explainsthe behaviord theinflation aversionindex, withchanges
in the unemployment rate and the expected rated inflation &s prime.determinants of the
index.Inthisarticleweal soattemptedtotrack down thecommonview that pollshaveshown
peopleattribute inflation—caused increasesin their incomesto their own merit rather than
inflation. Wefoundtheevidencefor thi sview wesk —see thediscussion surrounding Tabie 4.
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the next year aswould unemployment,even though low ratesd inflation
wereexpected.?*

Theviewsexpressed in theopinion pollsare probably aresult of themix-
ture df genuine vulnerability of many people—holdersdf nomina assets
and those whose nomina wagesarefixed for the next year—to priceleve
changes, and their failureto recognizethat they also have nomina liabili-
ties. Because wagesare adj usted infrequently, even someone whose nomi-
nal wage increaseisadjusted for expected inflationis worseoff the higher
theinflation rate.

More passionate concernsabout inflationreflect thefear that it isasg
nal of asociety and agovernmentout of control —and that hyperinflation,
whichdestroysthe"existingbassdf society” (Keynes, 1919, p. 78), waitsat
theend of theroad.* Accountsdf hyperinflationsmakeit clear that they
were profoundly disturbing events, includingmost of the phenomenade-
scribed by Buchanan and Wagner.

But hyperinflation is not the inevitable result o low double-digit infla:
tion. More likely,an equilibrium isestablished with theinflation ratefluc-
tuating around a moderate level. But with no long-run tradeoff between
inflationand unemployment, thereis nothingfavorableto besaid for mod-
erateratesd inflation except that they are costly to reduce. Theinflation
isitsdf costly because of the money triangle, uncertainty, relative price
distortions, and institutional non-adaptations. The margind cost o infla
tion is high enough for inflationary disturbancesto be countered by con-
tractionary palicy. Society hasat that point to makethe hard choicesit did
not meke at a lower inflation rate, and is in addition paying a price for
having decided not tofight earlier. But noned thisisto say that the costs
o low ratesdf inflation, 5 percent or less, are such asto judtify thetypical
inflationary rhetoric.

34. Peretz (1983)reviewsmuch o the recent evidenceon theeffectsaf inflationand mea
suresdf output or unemploymenton presidential popularity and voting patterns.

35. It issometimespointed out that Hitler came to power during a period of high unem-
ployment, and not as a direct result of the German hyperinflation. Keynes dictum stands
evenso.
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Commentary

Robert J. Shiller

Fischer’s paper isthe culminationdf a seriesdf important papers (one
jointly with John Huizingaand one with Franco Modigliani)in which he
enumerated the various codts of inflation and attempted a quantitative
evauationd these costs. We have learned a great deal from these papers.
The enumerationincluded not only the obviouscosts but aso someless
obviousand lesseasily quantified ones. It wassurprisingto see how many
costs that we do not usually consider may rank in importance with the
obviousones. Thislist of costsof inflation must surely bewelcometo poli-
cymakerswho need someguidanceastowhat isimportantand what isnt.

Thisligtisdf coursenot thelist that wewould redly haveliked to have: a
list of the relativecostsand benefitsaf policiesto deal with inflation. The
whole reason for enumeratingthe costsdf inflation is apparently, to pro-
vide some guidanceto policymakers. But by providing thisenumeration,
Fischerisnot solvingany of thefundamental problemsin macroeconomic
theory. Thesefundamental problemsconcern theinterpretation of thecor-
rel ations observed among macroeconomic variablesin terms of a causal
structure of the macroeconomy.

Hislistof costsdf inflationseemsto includeany coststhat a)arecorrel-
ated withinflationand b) sound in someloosg, intuitivesenselikea part of
theinflation processitsdf rather than of someother part o the business
cycle. The source o this intuitive sense is not aways presented to the
reeder. He does not include costs associated with variablesrelated to the
level of economicactivity that are correlated with inflation.

Why does he not count warsasa cost of inflation? Wars are certainly
correlated with inflation. Some of the fundamental economic problems
that heassociateswithinflation might betransformedbut not goaway any
more than warswould go away followingan anti-inflationary policy.

Inspited thisundeniablyfundamental problem with theinterpretation
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o hisandyss, | dofed that by plungingahead and makingsome account-
ing of the costs, Fischer hastaught usalot, so that hisseriesd papers,
with their creativeempirical work, ranksasoned themajor contributions
to monetary economicsin the last decade.

Apparently, from his accounting, the important costs o inflation are
not what economistswould think of first. Fischer pointsout that the pure
economiccost of inflation, measured by welfareeconomistsasthe areaof
acertain triangleand representing theinconveniencesthat peoplesuffer in
economizing on cash balances, must be weighed against the welfarecosts
of other modesdf taxation. In an earlier paper (1981b), Fischer presented
somerough calculations, usng Hausman's estimatesaf the ratio of excess
burdento government revenuefor labor incometaxation, which suggested
that a9 percent inflation rateis probably too high. However, thisconclu-
sion appears to be rather imprecise, and it is certainly vulnerable to
changesin transaction technology that might alter the demand curvefor
money. There is certainly no economic case against moderate inflation
from these calculations. The cost o inflation that economigsthink o firg,
and which isclearly logically rdated toinflation, may not beacodt at all.

AsFischer himsdf suggests, dl theremainingcostsd inflationarecosts
o phenomenathat we do observe with inflation but that have no neces
sary logica connection with inflation. These remaining costsdf inflation
are placed into three categories. costs of institutional nonadaptations,
costsof priceleve uncertainty, and costsof relaivepricevariability.

Theingtitutional nonadaptationshe refersto areapparently largely im-
posad by governments: nonindexation of government debt, legd restric-
tions preventing indexation of private debt, nonindexation o the tax
system, and ceilingson nominal interest rates. The private sector institu-
tional nonadaptationsmight be correctedif the government led the way.
For example, he says that indexed private annuities would probably ap-
pear if indexed government bondsexisted.

The priceleve uncertainty that he associates with inflation isalso not
necessarily logicaly connected with inflation. Hisscatter diagramin Fig-
ure 1 shows that some high-inflation countries have had low price leve
uncertainty. The Okun-Flemmingexplanation of the correlation between
inflation levels and inflation variance that he citesattributesit to a ten-
dency for policy regimeshiftsto accompany inflation. Anyway, the costs
o inflation would largely disappear if the economy were morefully in-
dexed. Wethusdo not need to eliminateinflation to deal with thiscost.

Thereative pricevariability that isassociated withinflation isnot logi-
cally related withinflationeither. Hedoesnot show hereascatter diagram
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(likehisFigure1) betweeninflation ratesand the variance o relativeprice
movementsfor variousyears, but his regresson resultsin an earlier paper,
with quarterly U S data from 1948 to 1980 (1981b), show an R? of only
around 04." Thus, therearetimesadf highinflation and low relative price
variability. Thereisno reason to think that adeliberate policy of maintain-
inga higher inflation rate would cause higher relative pricevariability.In
fact, hisown econometricanalysis(1981a) suggeststhat the observed cor-
relation of relative price varigbility with inflation islargely due to the ef-
fect on both of energy and food supply shocks, evidence df problemsan
anti-inflationpolicy would not eiminate.

It's also not obviousthat the relative price variability that tendsto ac-
company inflation isa cost and not a benefit. We must know what hap-
pens to an appropriately defined measure of red income when inflation
variability increases. Thereisa theorem in welfareeconomicsthat people
aremade better off by priceleve variability if their real income(measured
using the stable pricesbeforethe variability)isnot affected by the variabil-
ity. Fischer addressed thisissue before (1981 a).

Fischer concludes that this standard list of costs of inflation redly
amountsto nothingmuch at al, for inflationsdf moderaterangeor varia
hility, if the government takesstepsto alow indexation.

Hesaysthat the reason governmentsresist indexationisthat they delib-
erately wish to keep inflation painful to prove their resolve to contain it,
and to congtrain themselvesfromfailingto do so. But | think that a more
important reason may bethat political systemsdo not deal well with prob-
lemswhose solutionsare poorly understood by the public, duetowhat he
callsnomina thinking." For example, the public has shown littleinterest
in inflation-adjusted earningsfigures even though these make eminently
good sense. If the government were to reviseitsdeficit accountingto take
account of theerosonintherea vaued private debt, the public might
tend to view thisasatrick.

Fischer isright that nominal thinking is the core of the problem here.
Thesourced al theseinstitutional nonadaptationsmay ultimately be hu-
man error: difficulty in comprehendingthe arithmeticdf inflation correc-
tion. The benefitsd price stability here may thus be analogous to the
benefits of our way of implementing daylight savings time: by setting
clocksforward. We don't ask everyoneindividually to get up an hour
earlier, cometowork an hour earlier, etc., because peoplewouldfind it

1. Fischer (1981b), Table 3, p. 32.
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difficult to subtract 1 from al the times on their schedule. How much
more difficult than subtracting 1 from al the timeson one's scheduleit is
tomakedl the necessary inflation corrections! Evenfor suchasimplemat-
ter as comparison shopping people must, in an inflationary'environment,
remember not only prices but dateswhen prices were observed, aswel as
inflation ratesover the variousintervals. A result of inflation isthus that
many smpleerrorsare made (andthis may be part of the reason for the
correlation between inflation and relaive price variahility). Stable prices
should be viewed as great smplifiersof our lives.

Let me say something in closing about the quotation from Buchanan
and Wagner at thebeginning of Fischer's paper, aquotation thatattributes
asort o cogt toinflationthat isnot in Fischer’s list, and acost that isalleg-
edly very big. | suspect that this quote would win widespread applause
from the genera public (though they might think it a little overstated),
even if weeconomistsareinclined not to takeit serioudy. Inflation, in this
view, "increases the sense of felt injustice and causes alienation,” and
"promptsthe behavioral respansesthat reflect agenera shorteningd time
horizons. Enjoy, enjoy”

Despite the overstatement, there issomething that seems possibly true
in thisstatement: Peopledo seem to regard inflationasamajor injusticeto
them, and thissensedf injustice might have some effect on their idealsor
socia commitment. The views of the common man are the issues here,
and these may bedescribed most accurately by relyingon surveysthat doc-
ument actual, widely held views

Theinflationary period sincethe mid-1960shasin fact been a period o
increasing aienation. The Hams Poll has since 1966 asked a battery of
questionsaimed at gauging theleve of aienation: The richget richerand
the poor get poorer; "Most people with power try to take advantage of
peoplelikeyourself; etc. Theleve of alienation asindicated by agreement
with such statements has shown a steady increase since 1966.2 Poll ana
lystsLipset and Schneider thought that thisincreasein dienation wasre
lated toinflation: The effectsdf inflationcan beseenclearly: It decreases
optimism and increases pessmism about peoples lives, the country, and
theeconomy””?

Katona (1975) has provided a useful summary o the lessonsfrom 30
yearsdf datacollected by the Survey Research Center o the Institutefor
Socia Researchat the University of Michigan. People, hesaid, resent price

2. SeeLipset and Schneider (1983), p. 110.
3. Ibid.,p. 145.
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increases. Someone has cheated them, they think, when an item they are
interestedin hasa higher pricethan it had amonth or twoearlier: "'Right’
or'normal’ prices, aswell as priceswhichare'too high' have psychologica
meaning even though from an economic point of view they are undefin-
ableconcepts™

One might have thought that the sense df injustice comeslargely from
the creditors (particularly those who lent to the government), but this
pointisnot mentioned by Katona. Animportantfactor contributingtothe
actual sensed injusticeisthat peopledo not seetheir own wageincreases
aspart o an inflationary process, but tend to interpret the increasesin-
stead as the result of their own accomplishments. This fact has been
widely mentioned, but the survey data that are thesourced the observa
tion are not widdly cited. In Survey Research Center surveys taken in
1968-70, those respondentswho said their income was higher than it wes
four yearsago wereasked why they were now making more. Of the respont
dents, 44 percent answered in termsdf their own efforts. "Did good job,
worked hard, deservedincrease, advancein career, acquired moreskill, ex-
perience, or changed job to a better one” Only 25 percent answered in
terms o referencesto external causes, such things asinflation, business
conditions, or labor unions. Only 6 percent mentioned inflation per seas
the caused their wageincrease.’

Respondentswere asked who is hurt mogt by inflation. "Overwhelm-
ingly, people replied that poor peopleor thelittle man was hurt most, and
only one out o five mentioned people with fixed or stableincomes.. . .
Practically nobody said that lenderslose and borrowers profit from infla-
tionP®

Fischer and Huizinga (1982)looked at other survey evidence regarding
the'misunderstanding hypothess  theideathat peoplefail to seethecon-
nection between their own incomeincreasesand inflation. They summa
rize the evidence for this hypothesisas "mixed." However, none o the
survey evidencecited there repeated K atonas question asking respondents
to come up with a reason why their incomeincreased. Every survey ques
tion they cited directly asked respondentsto assessthe effectsof inflation
on income. It's not inconsistent with the misunderstanding hypothesis
that peopleanswer asthey do to such question.

4. 1bid.

5. 1bid.,p. 191 Katona reportedalower proportion whoattributed their wageincreasesto
their own effortsin surveystaken in Europe, so that what we observe heremay to someex-
tent bea cultural phenomenonin the United States.

6.1bid.,p. 142.
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Thepercaivedcostsdf inflation by a public that thinksinflation isthe
No. 1 problem in the country’ have little relation to the actual costs of
inflation, and this perception may haveimportant consequences. Well be
happy to leave this dilemmato the policymakers themselves.
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3
Estimated Tradeoffs Between Unemployment
and Inflation

Ray C. Fair

An important question in macroeconomicsis the Sze d the tradeoff
between unemploymentand inflation. | have been asked by theorganizers
o thissymposium to consider thisquestion, and so thisis yet another pa
per on the tradeoff issue. Given an econometric modd of priceand wage
behavior, it isstraightforwardto computethe tradeoff. The key problemis
finding the modd that best approximatesthe unknownstructure, and this
problem isthefocusadf this paper.

Three models o price and wage behavior are considered. The first,
Modéd 1, is the one contained in my macroeconomic mode of the United
States(Fair,1984). Thesecond, Modd 2, isonethat iscloser to what might
be considered the standard modd in the literature. The third, Modd 3, is
one in which thereis no long-run tradeoff between unemployment and
inflation. Modd 3isModel 2 with acertain restriction on the coefficients.

The paper isorganized asfollows. Some methodological issuesare dis
cussedfirst. The modelsare then presented, estimated, and tested. The
unemployment-inflation tradeoffsimplied by each model are then pre
sented, and thefinal section containsa general evaluation of theresults
and adiscussionof their consequencesfor macroeconomic policy and
research.

Some methodology

[t will be useful to present afew of my viewsabout macroeconomic re
search beforelaunchinginto the specification d the equations. The first
issue concerns how much information one expects to get out of macro
timeseriesdata. Consder,for example, the questiond which demand var-
iableto usein a priceor wageequation. My experienceisthat macrodata
are not capable of discriminating among many different measures of
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demand. Similar results are obtained using such variables as the overdl
unemployment rate, the unemployment rate of married men, various
weighted unemployment rates, variousoutput gaps, and various nonlin-
ear functionsd these variables.' It isalso difficult to discriminateamong
alternativelag distributionsfor theexplanatory variables,a point made by
Griliches(1968)many yearsago and onethat till seemsvalid.

If onefeds, as| do, that macro data containafairly limited amount of
information, the obvious procedure to follow in econometric work is to
keep the specificationssmple. F the data cannot discriminateamong a-
ternativedetail ed specifications, thereisno sensein making detailed speci-
ficationsin thefirst place. Oneshould a soavoid making strong inferences
from results that are senditive to alternativespecifications among which
thedatamay not beabletodiscriminate. Thisisan obviouspoint, butitis
perhapsworth emphasizing. In particular, note that one should be wary
about making strong conclusionsregarding the vdidity of a modd's long-
run properties. Thisisbecauselong-run propertiesarelikdy to besenstive
to dternativelag distributions, which arein turn likely to be difficult to
discriminateamong.

The approach of keeping macro specificationsfairly smpleisat odds
with theapproach of Robert Gordonand GeorgePerry, twodf theleading
figuresin thefield of priceand wage behavior. Gordon's specificationsare
characterized by the use of high-order polynomia distributed lags with
long lag lengths, the use of detailed dummy variables, and considerable
workin theconstructionaof many of theexplanatory variables. Onereason
that Gordon's specificationschangeso much from year to year is probably
that they aretoo detailed to be supported by the data. New data seem to
imply a change in specificationwhen in fact no specificationfor a given
year isredly supported.? Parry's specificationsare a so usualy somewhat
involved, especidly with respect to the choicedf the demand variableand
the useof dummy variables® It will beclear inwhat followsthat my speci-
ficationsaresmpler than thosedf Gordonand Perry, and oneshould keep
in mind my reasonfor thisdifference.

Another view | have about macroeconomic researchisthat there have
been too few attemptsto test one mode against another. One reason there

1. See, for example, thediscussionin Fair (1978), pp. 176-80,and in Fair (1984), p. 128-29.
2. A minor but illugtrativeexampleof Gordon's changing specificationsconcer nsthe use
of dummy variablesfor the Nixon control period. In Gordon (1980)one dummy variableis
used, which is0.67 for 1971:111-1972:1V, — 1.0for 1974:11-1975:1, and 0.0 otherwise.In Gor-
donandKing(1982)twovariablesareused.Oneis0.8for 1971:111-1972:11 and 0.0otherwise,
and.the other is0.4for 1974:11 and 1975:1, 1.6for 1974:11T and 1974:1V, and 0.0otherwise.
3. See for example, thespecificationsin Perry (1980).
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is currently so much disagreement in macroeconomics is probably that
there has been so little testing of aternativespecifications.| developed a
few years ago a method for testing alternative models (Fair [1980)), and
this is the method that | have used in this paper to compare the three
modelsdf priceand wage behavior. Oned the premises upon which this
method is based isthat dl modelsareat least somewhat misspecified. An
important featuredf the method isthat it accountsfor the effectsof mis-
specificationin making the comparisonsacrossmodels.

Finally, my approach in examining macroeconomic issuesis to specify
and estimatestructural equations. A few yearsago thiswasstandard oper-
ating procedure, but it isnow somewhat out of fashion. Some have turned
to vector autoregressive equations, while others have turned to reduced
formeguations. In hisrecent work, for example, Gordon has switchedto
estimating reduced form priceequations.* The reduced form approach ig-
nores potentially important restrictionson the reduced form coefficients,
and in thissenseit isinefficient. Also, it isnot possiblein Gordon’s recent
work to know whether a variablethat isadded to the reduced form price
equation belongs in the structural price equation, in the structural wage
equation, or in both. Important questionsabout the wage-priceprocessare
smply left unanswered when only reduced form equationsare estimated.
For example, one important question with respect to a particular set of
structural wageand priceequationsiswhether theimplied behavior of the
real wageissensible, and thisquestion cannot beanswered by the reduced
form approach. Red wage behavior isconsdered bdow.

Thethreemodeds

Modd /

Model 1isthemodel of priceand wage behaviorin my U.S model. The
followingisa brief discusson o it. A more complete discussion is con-
tained in Fair (1984). Firmsin the theoretical mode are assumed to set
pricesand wagesin a profit-maximizing context. They have some monop-
oly power in theshort runin their price- and wage setting behavior. Rais
ing their pricesabove prices charged by other firmsdoes not result in an
immediate loss of dl their customers, and lowering their prices below
pricescharged by other firms doesnot resultin animmediategain of every-
onedses customers. Thereis, however, atendency for high-pricefirmsto
losecustomersover timeand for low-pricefirmsto gain customers.Similar
statementshold for wages. Firmsexpect that the future pricesand wages

4. See for example, Gordon (1980)and Gordonand King (1982).
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o other firms arein part afunction o their own past pricesand wages
Sinceafirm's market shareisafunctiond itspricerelaiveto the pricesof
other firms, itsoptimal pricestrategy dependson this relationship. Expecta
tionsd firmsarein some casesdeterminedin fairly sophisticated ways but
noned theexpectationsare rational in the M uth sense. Firmsdo not know
thecomplete model, and their expectationscan turn out to beincorrect.

Therearefivemain decison variablesdf afirmin thetheoretical modd.
In addition to the firm's priceleve and wage rate, the varigblesare the
firm's production, investment, and demand for employment. These deci-
sion variablesaredetermined by solvingamulti periodmaximization prob-
lem. The predetermined variablesthat affect the solution to this problem
include(1)theinitial stocksof excesscapital, excesslabor, and inventories,
(2)the current and expected future valuesof the interest rate, (3)the cur-
rent and expected future demand schedulesfor the firm’s output, (4)the
current and expectedfuture supply schedulesof |abor facing thefirm, and
(5)expectationsaf other firms future priceand wage decisions.

The transition in macroeconomicsfrom theoretical models to econo-
metric specificationsis usudly difficult,and the present caseis no excep-
tion. The aim of the econometric work is to try to approximate the
decisionequationsaf thefirmsthat result from the solutionsof the maxi-
mization problems. The empirica work for the priceand wage equations
conssted of trying the variableslisted above, directly or indirectly, as ex-
planatory variables. Observed variables were usad directly, and unob-
served variables were used indirectly by trying observed variables that
seemed likely to affect the unobserved variables. The main unobserved
variablesareexpectations.

I will not review herethework that led to thefinal estimated equations;
thisisdiscussedin Fair (1984, pp. 126-31). Thefinal estimated equations
are presented in Table 1. The equationsare in log form. The explanatory
variablesin the price equation include the price leve lagged once, the
wagerateinclusived employer Socid Security taxes, the priced imports,
and the unemployment ratelagged once. The unemployment rateistaken
to bea proxy for thecurrent and expectedfuture demand schedul esfor the
firms output. For the work in Fair (1984)an aternative measure of de-
mand was used, which was a measure of the red output gap. As noted
above, avariety of demand variableswork about equally wel. The unem-
ployment ratewas used in this paper in order to makethetradeoff calcula
tions below somewhat smpler. The other three variables in the price
equationaretaken to be proxiesfor expectationsof other firms' pricedeci-
sions. Increasesin the lagged price leve, the wage rate, and the price of
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TABLE1
ThePriceand Wage Models
Sample Period is1954:1-1984:1 (121 obser vations)

Dependent Explanatory Variables
Variable Model |
log P, const. log P._, log Wi(1 +dy logPIM, UR,.; SE DW
2SLS 159 937 .0268 ,0335 -.205 00377 175
(7.32 (107.02) (6.33) (11.05) (6.19)
3SLS 160 936 0271 0336 -.205  .00377 1.74
(7.42) (107.99) (6.43) (11.24) {6.26)
3SLs® 164 .934 0279 .0340 -.201  .00377 1.74
(7.66} (109.60) (6.68) (11.53) 6.15)
log W, const. log Wy, log P, log P,_; t UR,
2818 - 477 921 .503 - 456 .000754  -.0753 .00578 1.99
(1.69 {20.13) (3.47) (3.49) (1.93) (1.22)
3SLS -.293 951 514 -.485 000493  -.0716 .00581 2.04
(1.08) 21.77) (3.64) (3.80) (1.32) (1.18)
3SLs® -.291 951 515 -.485 000479  -.0799 .00581 2.04
2.73) (52.50) (5.35) (3.61) (1.62)
Models2and 3
log P, — log Py, const. logPr; — logP,;  logW,./(1+d,) log PIM,_;
- log W.s(1+di.y — log PIM,.;
Model 2. OLS -,00260 .293 146 0582 ,00404 2.04
(2.07) (373 (5.27) (5.78)
Model 2: 3SLS -.00264 292 147 0578 ,00404 2.04
(2.11) (372 (5.31) (5.74)
Model 3399 -.00536 323 191 .0461 00415 204
(548) (414 (7.77) (4.87)
log W, — log Wiy const. log Py = log Py_s UR,
Modd 2 2SLS .0142 175 -.114 ,00565 1.96
(7.48) (8.69) 327
Model 2: 3SLS 0142 175 -.116 00565 1.96
(7.52) (8.68) (3.30)
Moddl 3: 3SLS® .0144 221 -.151 ,00578 1.87
(7.60) (450)

Notes: t-statisticsin absolutevauearein parentheses.

#Coefficient constraint (4)in text imposedon the equations.
bCoefficient constraint (10)in text imposedon the equations.
OLS = ordinary least squares

25LS = two stageleast squares

38LS = threestageleast squares

Fint stageregressors:

A = secondbasicset of variablesin Fair (1984), Table6-1, p. 228.
Modd 1, 2SLS, log P, eg. :
Moddl 1, 2SLS, IogW &
Model 1, 3SLS

Model 2, 2SLS
Models2and 3, 3SLS

A pluslog PX-;. (PXisa price
: Apluslog (1+dy) pluslog PX:...
A pluslog PX,., pluslog P,

M - |Og P(_s.
A pluslog (1+dy) pluslog PX-; pluslog Py - log Pi_s plus log

A minusZZ,, pluslog {1 +dy). éélzaltsademand pressurevariable.)
or.)

PIM,, - logPIM,; pluslog W,_(1 +d.;) = log W _s(l +d,.5) plus
logPy; = log Py,
Variable Notation in Fair (1984) Description
d dsg + dss Employer social security tax rate
P, P Pricedeflator for private nonfarmoutput
PIM, PIM Price deflator for imports
UR, UR Civilian unemploymentrate
W, W,

in the private sector

Averagehourly earningsexcluding overtimeof workers
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imports are assumed to lead to expectations o future price increases,
which in the theoretical mode lead to an increasein current prices.

Theexplanatory variablesin thewageequationincludethe wagelagged
once, the current priceleve, the priceleve lagged once, atimetrend, and
the unemploymentrate. The unemployment rateistaken to bea proxy for
thecurrent and expectedfuture supply schedulesd Iabor facing thefirms.
The lagged wage variable and the current and lagged price varidblesare
taken to be proxies for expectationsdf other firms wage decisions. In-
creases in these variables are assumed to lead to expectationsd future
wageincreases, which in the theoretical mode lead to an increasein cur-
rent wages. The time trend wasadded to account for trend changesin the
wage rate relativeto the pricelevd. Theincluson of thetimetrend isim
portant, sinceit helpsidentify the priceequation. Asdefrom thedifferent
lagsfor the unemployment rate, the time trend and the lagged wage rate
aretheonly two variables not included in the priceequation that arein-
cluded in the wageequation.’

Before discussing the estimates, a constraint that was imposed on the
red wage rate needsto beexplained. It does not seem sensiblefor the redl
wagerate (W /Py tobeafunctiond either W, or P, separately,and in order
toensurethat thisnot betrue, aconstrainton the coefficientsd the price
and wage equationsmust beimposed. The relevant partsdf thetwoequa
tionsare

(1) logP, =8logP.; + B2 logW, + ...

(2) logW, =~ logW,_, + v2logP, + v;logP,_ +....
From these two equations, the equationfor the red wageis
1
logW, - logP, _1——62‘)'271(1 - B) log W,

‘T‘:;Tyz[ﬂl(l - v) = vl = BllogP; +....

5. Thereisonedlight differencebetween thewageequation hereand theonein Fair (1984).
The same price deflator is used in both equations here (the private nonfarm deflator),
whereasa different price deflator is used in the wage equation in Fair (1984) (theprivate
deflator, both farm and nonfar m).Thisdifferenceisnot important in the sensethat thedata
cannot discriminatebetween the two, and thesmpler specificationwasused herefor easeof
inter pretation.
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Inorder for the red wage not to beafunctionof thewageand pricelevels,
the coefficient of log W,_; in (3)must equal the negatived the coefficient
o logP,.;. Thisrequiresthat

@ 0={y+ 7)1 - B) = Bl = 7).

Threesetsof estimatesof Model 1 are presentedin Table L Theestima
tion techniquefor thefirst set is two-stage least squares (2SLS), and the
estimation techniquefor the second and third sets is three-stage least
squares(3SLS).° Restriction (4)isimposedfor the third set, but not for the
firstand second. Theendogenousvariablesin the priceequationarelog P,
andlog W,, and theendogenousvariablesin thewageequationarelog\W,,
log P,, and UR,. UR, istakento bean endogenousvariableeventhough no
equationisspecifiedfor it in this pgper. It isan endogenousvariablein my
U.S modd. Thefirgt-stageregressorsthat were used for the estimatesare
discussedin thenotesto Table 1. The basicset of variablesreferred tointhe
notesconsistsof 34 variables. Thesearethe main predetermined variables
in my U.S. model. The 2SLS estimated residual swere ussd for theestima
tionaf thecovariancematrix of theerror termsthat isneededfor the 3SLS
estimates. The correlation coefficientfor the error termsin the two equa
tionswas - 0.299.

The data base used in Fair (1984)was updated through 1984:1 for the
resultsin this paper. Theestimation periodfor dl theequationsin Table 1
iS1954:1-1984:1, which isatotal of 121 observations.

Thethreesetsof estimatesof Model 1 arequiteclose, and thereislittle
to chooseamong them. The coefficient restriction (4)isclearly supported
by thedata. Thevalued the 3SLS objectivefunctionwas - 96.471for the
unrestricted estimatesand — 96.567 for the restricted estimates, for a dif-
ference of only 0.096. This difference is asymptotically distributed as x?
with onedegreedf freedom, and the0.096 valueisfar below thecritical x?
valueat the 95 percent confidenceleve of 3.84.

Mode 1 differsfrom traditional modelsof wageand pricebehaviorina
number of ways, and it will be useful to discusstwo of these differences.
First, most price and wage equations are specified in terms of rates of
changedf pricesand wagesrather than in termsaf levels. Given thetheory
behind Modd 1, the natural decision variablesseemed to be the levels of

6.All calculationdor thispaper, except for thosein thesectionon propertiesof themodels,
were doneusing the Fair-Parke program. The Parke (1982)algorithm was used to compute
the 3SLS estimates.



64 Ray C. Fair

pricesand wagesrather than the ratesaf change, and <0 thiswasthe speci-
fication used. For example, the market share equationsin the theoretical
model have a firm’s market share asafunction o theratio o thefirm's
price to the average price of other firms. These pricesaredl priceleves,
and the objective o thefirmisto choosethe priceleve path (alongwith
the pathsdf the other decision variables) that maximizes the multiperiod
objectivefunction. A firm decideswhat its priceleve should berelativeto
the pricelevesd other firms. The use of levelsingtead of ratesaof change
hasimportant consequencesfor thelong-run propertiesof themodel. This
isdiscussed beow.

Second, most price equationsare postulated to be markup equations,
wherelittleor no demand effectsare expected. Wageequati onsare postu-
lated to be the oneswhere demand effectsaremost likely toexist. Model 1
isto someextent thereversed this. The unemployment rate hasalarger
coefficient estimate (inabsol ute value) and is moresignificant in the price
equation than in the wage equation. Also, the coefficient estimate of the
wage rate in the price equation istoo small to be interpreted asa markup
coefficient. The theory behind the price and wage equations is not a
markuptheory, and so thereisno reason to expect theestimated equations
to have propertiesdf markup equations. The equationsdo not appear to
havesuch properties.

Modd 2

Asjust noted, priceand wage equationsare typically specified in terms
o ratesdf changed pricesand wages rather than in termsof levels and
priceequationsare typicaly specified to be markup equations. Thi sspeci-
fication has been used for Modd 2. | tried a number of equationsthat
seemed consistent with this specification. The final equations are pre-
sentedin Teble 1.

The eguationsfor Moddl 2 are in log form. The quarterly change in
priceisafunction o the quarterly changein price lagged once, thefour-
quarter changein the wage ratelagged once, and the two-quarter change
intheimport pricedeflator laggedonce. Thequarterly changein thewage
isafunctiondf thefour-quarterchangein the priceleve lagged once, and
d the unemployment rate. These equationsare consistent with the inter-
pretation of the price equation as a markup equation and of the wage
equation as theone in which demand effectsappear. The unemployment
rate appearsin the wage equation but not in the priceeguation. It wasd
the wrong sgn and not significant when included in the price equation
(both the current rate and the rate lagged one quarter were separately
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tried). Thefollowingisadiscussonaf somed theexperimentationbehind
thechoiced thefinal equations.

The data seemed to support the use of the four-quarter changein the
wage lagged once in the price equation. When the four one-quarter
changes, logW,(1 + d.) - logW;i(1 +dii),i = 1,2, 3, 4, were used
in place of the four-quarter change, the coefficient estimates and t-
statistics were: 0.139 (2.33), 0.144 (2.41), 0181 (3.00), and 0.120 (1.97).
These coefficientsseemed closeenough to warrant smply using thefour-
quarter change. When the one-quarter change unlagged was included
with theother four one-quarter changes, it was not significant (coefficient
estimatedf 0.071, with t-statisticof 1.17). Similarly when the one-quarter
change lagged five quarters was included with the other four, it was not
significant (coefficientestimated — 0.001, with t-statisticaf — 0.02). The
data seemed to support the use of the two-quarter changein the price of
imports lagged once. When the one-quarter changes lagged once and
twicewereused in placed the two-quarter change, the coefficient esimta-
tesand t-statisticswere 0.0674 (3.20)and 0.0477 (2.03).

The quarterly change in the wage rate lagged once was not significant
when added to the wageequation. Thet-statisticwasonly —0.49. Theuse
of thefour-quarterchangein the pricein the wageequation wassupported
lessthan wasthe use of thefour-quarter change in the wage in the price
equation, but the four-quarter change in the price was used in the wage
equation anyway. When thefour one-quarter changeswere used in place
of the four-quarter change, the coefficient estimatesand t-statisticswere
0.249 (2.22), 0.126 (1.07), —0.017 (- 0.14), and 0.352 (2.94). When the
one-quarter change unlagged was included with the other four one-
quarter changes, it was not significant (coefficientestimatedf 0.110, with
t-statistic of 0.72). Smilarly, when the one-quarter change lagged five
quarters was included with the other four, it was not significant (coeffi-
cientestimateof - 0.120, witht-statisticdf - 1.05). When theone-quarter
changeslaggedfiveand sx quarterswereincluded with theother four, the
coefficient estimates and t-statistics were —0.099 (0.84) and - 0.079
(0.72).Thereisthus no evidencethat pricechangeslagged morethan four
quartersbelongin the wageequation.

Two setsof estimatesof Model 2 are presented in Table 1. Theestima
tion techniques for the first set are ordinary least squaresfor the price
equation and 2SLS for the wage equation. The estimation techniquefor
thesecond et is 3SLS. Thereare no endogenousexplanatory variablesin
the price equation. The unemployment rate in the wage equation was
taken to be an endogenous variable. The two sets of estimates are very
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close. The correlation coefficient for the error termsin the two eguations
wasonly 0.030, and so very littlewas gained by using 3SLS. Comparing
the single-equation fits with thosefor Modd 1, the price equation hasa
larger standard error (0.00404versus0.00377)and the wage equation has
asmaller standard error (0.00565versus0.00581).

Modd 3

Aswill beseen in alater section, thereisatradeoff betweenthe unemploy-
ment rateand inflationimplicitin Model 2.” Thereis, however, a restriction
that can be placed on the coefficientsof Modd 2 that implies no long-run
tradeoff. Mode 3isMode 2 with this regtrictionimposed. Therestrictionisas
follows Letp,, = logP,; — logP.i;andw; = logW,, = logW,,,i =0,
1,...,4. Writethe priceand wage equationsof Modd 2as

() D= Zi + Bibet + BoWey + Wip + W3 + Wid),
6) W=7+ vi(Pe1 + Dz + D3 + Died) + 72UR,,

whereZ, = By * Ballog(l + d.)) — log(l + di_s)] + Bs(log PIM_, - log

PIM, ;). Consider now asteady statewherep=p, = pr.y = ... ,W =W, =
Wo=..,2=2,=2_=...,andUR =UR, =UR_,....Inthiscase
(5 and (6)can bewritten

(1) p=7Z+Bid + 46w,
(8) W =g+ 4y,p + y2UR.
Substituting (8)into (7)and rearrangingtermsyields

9 (1 -8, = 168y) P =Z + 4By + 4Bv;,UR.

7. Thereisa tradeoff in the sensethat given the two estimated equations of Model 2, a
change in the unemployment rate leads to a finite long-run change in the rate of inflation.
Thisassumesthat thestructure of the wageand priceequationsisstableover time. For exam-
ple, part of what the equations are picking up are effects of expectationsof future wageand
price behavior on current behavior. If the expectation mechanismthat is approximated by
the equations changes, for whatever reason, the stability assumption is violated. Sargent
(1971)hasstressed thefact that estimated coefficientsdf lagged dependent variablesin wage
and priceequationsare picking up both the effectsof laggedval ueson expectedfuturevalues
and theeffectsof expected future valueson current vaues. Without extraassumptions, it is
not possibleto separate thetwo kindsdf effects. For present purposesit is unnecessary todo
thisif oneiswillingto make the abovestability assumption, asisdone here.
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(100 1 -8 =168y, =0.

thereis no long-run tradeoff, and thisis the restriction that wasimposed
onModd 3.

Theestimateswith thisrestrictionimposed are presentedin Table 1 The
equations wereestimated by 3SLS, where UR, was treated asan endoge
nousvariable. Thevalued the 3SLS objectivefunctionwas - 116.669 for
the unrestrictedestimatesand — 128.525 for the restricted estimates, for a
differenced 11.856. Again, thisdifferenceisasymptoticallydistributedas
x*withonedegreed freedom. The 11.856 valueisconsiderably abovethe
critical x2 valueat the 95 percent confidenceleve o 3.84, and s0there
strictionis not supported by thedata. Thesingleequation fitsfor the price
and wage equationsare 0.00415 and 0.00578 for the restricted estimates,
which compareto 0.00404 and 0.00565 for the unrestricted estimates.

Given the coefficient esimatesd Modd 3 and given an assumption about
thelong-runvalued Z, onecan computethevaued the unemployment rate
(say UR*)for which inflation neither accelerates nor decelerates Under theas
sumption that the long-run growth rate d d, is zero and that the longrun
growth rate of the import price deflator is 7.0 percent at an annud rate, the
vaued UR* is 6.25 percent. This vaue is Smply computed by solving the
equaion0 = Z + 48y, t 48,1,UR for UR. Thelongrun rated changed
theprice levd that correspondsto thisvaued UR is3.39 percent at an annual
rate Thecorresponding growth ratefor the nomind wegeis 5.06 percent, and
the corresponding growthrae for thered wageis 162 percent.

A comparisond themodels

Althoughthesingle equation fitsare availablefmm Table 1, thesefits are not
the appmpriatecriterionfor comparing the modds Among other things, they
do not test for thedynamic accuracy o themodds,and they do not account in
an explict wey for the possble misspecification of the modds The method in
Far (1980)an be used to comparemodds, and thismethod isused in thissec-
tion to comparethethree modds

Themethod accountsfor thefour main sourcesd uncertainty o aforecast:
uncertainty dueto 1) theerror terms 2) thecoefficient estimates, 3) theexoge
nousvarigbles and 4) the possble misspecification of themodd. Becauseit ac-
countsforthesefour sources, it can be used to makecomparisonsacross modds
In other words it puts each modd on an egua footing for
purposes d comparison. Exogenous varigble uncertainty is not a problem
in the present case because each modd has the same exogenous variadles,
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namely d, and PIM,. Therefore, exogenous variable uncertainty has not
been taken into account: both d; and PIM, have been assumed to be
known with certainty. Thefollowingisabrief outlinedf the methodexcept
for the part pertaining to exogenousvariable uncertainty.

Themethod

Assumethat the model hasm stochasti cequations, p unrestricted coef-
ficientstoestimate, and T observationsfor the estimation. The modd can
be nonlinear, smultaneous, and dynamic. Let S denote the covariance
matrix of the error terms, and let V denote the covariance matrix of the
coefficient estimates.Sism x mandV isp x p. Anestimatedf S, say S, is
(l/T)UQ', whereUisanm x T matrix o estimatederrors. Theestimated
V, say V, dependson the estimation technique used. Let & denotea p-
component vector of the coefficient estimates, and let u, denote an m-
component vector of the error termsfor periodt.

Uncertainty from the error termsand coefficient estimatescan be esti-
mated in astraightforwardway by meansdf stochastic ssimulation. Given
assumptionsabout thedistributionsadf theerror termsand coefficient esti-
mates, one can draw valuesdf both error termsand coefficients. For each
set of vauesthemode can besolvedfor theperioddf interest. Given, sy, J
trids, the estimated forecast mean and estimated varianced the forecast
error for each endogenous variablefor each period can be computed. Let
Yix denotetheestimated mean of the k-period-aheadforecast of variablei,
wheret isthefirst period of theforecast, and let 2, denote the estimated
varianced theforecast error. yiy is Smply the averaged the J predicted
valuesfrom the J trids, and &, is the sum of squared deviations of the
predicted valuesfrom the estimated mean divided by J

It isusualy assumed that thedistributionsadf theerror termsand coeffi-
cient estimatesare normal, although the stochastic-simulation procedure
doesnot requirethe normality assumption. The normality assumption has
been used for the resultsin this paper. Let u; be a particular draw of the
error termsfor periodt, and let a* beaparticular draw of the coefficients.
Thedistribution of 111 isassumed to be N(0,S), and thedistribution of a* is
assumed to beN{&, V).

Estimating the uncertainty from the possible misspecification of the
modd isthe most difficultand costly part of the method. It requiressuc-
cessvereestimationand stochastic'smulationof the modd. It isbased on
a comparison of estimated variances computed by means of stochastic
simulation with estimated variances computed from outside-sample
(i.e., outside the estimation period) forecast errors. Assuming no
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stochastic-smulationerror, theexpected vdued thedifferencebetweenthe
twoestimated variancesfor agiven variableand periodiszerofor acorrectly
specified modd. Theexpected vaueisnot in general zerofor a misspecified
model, and thisfact isusad to try to account for misspecification.

Without goinginto details, the basic procedureisto estimate the model
over anumber of different estimation periodsand for each set of estimates
to computethe difference between the two estimated variancesfor each
variableand length ahead of theforecast. The averagedf thesedifferences
for each variableand length ahead provides an estimate o the expected
value. Let d; denotethisaveragefor variablei and length ahead k. Given
d, thefina stepistoadd it to &. Thissum, which will be denoted &, is
thefinal estimated variance. Another way of lookingat dy isthat it isthe
part of the forecast-error variance not accounted for by the stochastic-
simulation estimate.?

Theresults

Table 2 containsthe results. The vaduesin the a rows are stochastic-
simulation estimatesd the forecast standard errorsbased on draws of er-
ror termsonly. The vauesin the b rowsare based on drawsd both error
termsand coefficients. The resultsare based on 500 trialsfor each of the
two stochastic simulations.® The simulation period is 1982:11-1984:1. In
termsadf theabovenotation, theb-row vauesarevauesd &,. Each model
consistsdf threeequations: the priceequation, the wageequation, and an
identity determiningthe red wage, W/P.

For the misspecificationresults, each modd wasestimatedand stochas:
tically simulated 37 times.!® For thefirst set, the estimation period ended

8. Strictly speaking, dy, isnot a measureof the misspecification of the model (for the k-
period-aheadforecastdf variablei). Misspecification can affect the stochasti csimul ationesti-
mate of the variance, (a% , and d, is merdly the effect of misspecification on the total
variancenot reflectedin :‘z?:k. For purposes of comparing the models, it does not matter how
much of the misspecificationisin #. Thevariancethat is used for comparisonisthe total
variance, .

9. The 3SLS estimatesof each model were used for thesesimulations, includingthe 3SLS
estimatesof Sand V. Theerrorsin Table 2arein unitsof percentdf theforecast mean. Seethe
discussion in Chapter 8 in Fair (1984)for the exact way in which the percentageerrors are
computed.

10. Because the OLS-2SLS and 3SLS estimatesof Model 2 wereso closefor the resultsin
Table2, the OLS-2SLS techniqueswere used for thesuccessivereestimationfor Mode 2. Esti-
mating amodel 37 timeshy 3SLS isexpensive, and for Model 2 it seemed unnecessary to do
this. Theestimate of V for the OLS-2SLS techniqueswas assumed to be block diagonal for
purposesof thestochastic simulation draws. Both Models 1 and 3wereestimated 37 timeshy
3SLS.
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TABLE?2
Egimated Sandard Errorsof Forecastsfor 1982:11-1984:1
for theThree Models
1982 1983 1984
/4 /4 v | V/4 m v |
Pricelevel (P)
Mode I:a 37 Sl 61 69 75 .78 .83 .86
b 37 .54 67 .79 87 98 103 115
d .50 .83 11 147 184 221 255 29
Model 2 a 41 66 .88 111 138 1.62 1.90 2.17
b .39 .68 93 1.21 1.51 1.79 2.09 2.42
d .53 99 1.45 1.99 2.59 318 3.80 451
Model 3: a 41 .70 .98 1.27 1.59 1.94 2.33 275
b 43 .73 1.00 131 mm 2.10 2.54 305
d 49 85 1.17 1.59 2.13 2.65 3.09 3.67
Nominal wage(W)
Modd I: a 54 78 96 1.06 L17 126 132 1.40
b .57 .78 98 1.18 1.40 1.51 1.64 1.82
d 52 2 .87 1.00 1.24 147 1.77 2.10
Model 2 a 54 .76 98 1.20 141 1.68 1.90 2.15
b 56 83 1.10 1.38 1.72 2,07 241 2.72
d 54 .80 99 1.21 1.61 2.16 2.54 2.95
Model 3:a 57 .82 1.05 L.30 1.60 1.93 225 2.65
b .60 .37 1.13 141 1.76 2.14 2.57 2.98
d .66 1.08 1.41 1.71 2.13 2.63 2.99 328
Real wage (W/P)
Mode |:a .62 90 110 1.19 1.30 1.38 1.45 1.52
b .66 94 1.15 1.29 1.49 1.63 1.74 1.89
d 0 92 1.07 1.14 1.35 1.55 1.82 2.22
Model 2 a 67 .88 1L.04 1.15 1.20 1.27 1.31 1.40
b .68 97 1.13 1.27 1.39 1.47 1.54 1.59
d .73 1.01 1.22 1.45 1.60 1.69 1.84 1.97
Modd 3 a .66 93 1.08 1.10 1.14 1.20 1.26 1.36
b 1 1.01 1.20 125 1.33 1.35 1.39 1.46
d .78 1.06 1.28 1.47 1.58 1.64 1.81 1.96
Notes a = Uncertaintyduetoerror terms.
b= Un 3 toerror terms and coefficient estimates.

C = Uncertainty ¢ toerror terms. coefficient estimates, dth possible misspecification o the model.
Errorsarein percentage points.

in 1974:1V and the simulation period began in 1975:1. For the second
set, the estimation period ended in 1975:1 and the smulation period
began in 1975:I1. For the final set, the estimation period ended in
1983:1V and the simulation period began in 1984:1. The beginning
quarter was 1954:1 for al estimation periods. Thelength of thefirst 30
simulation periods was eight quarters. Since the data set ended in
1984:1, the length of the 31st simulation period, which began in
1982111, wasonly seven quarters. Smilarly, thelength of the 32nd per-
iod wassix, and soon through thelength o the 37th period, whichwas
only onequarter. For each of the 37 setsaf estimates, new estimatesof
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V and Swereobtained. Eachof the 37 stochasti csimulationswasbased on
200trials.

Theresultsproduced for the one-quarter-ahead forecast for each of the
three endogenous variables 37 valuesdof the difference between the esti-
mated forecast-error variance based on outside-sampleerrors (i.e., the
squared forecast errors)and the estimatedforecast-errorvariancebased on
stochasticsmulation. The average o these 37 valueswas taken for each
variable. In termsof theabovenotation, thisaverageisd;, wherei refersto
variablei and the 1 refersto theone-quarter-aheadforecast. Thetotal vari-
ancefor the one-quarter-aheadforecast of variableiis@, + d,;, whichin
termsof the above notation is &,. For theresultsin Table 2, t is 1982:11,
and thedrow valuefor 1982:11 for each variableisthe square root of &,
The calculationsfor the two-quarter-ahead forecastsare the same except
that thereare only 36 valuesdf the difference between the two estimated
variances for each variable. Smilarly, there are only 35 valuesfor the
three-quarter-aheadforecast, and soon.

Thed-row valuesin Table 2 can becompared acrossmodels. For both
the pricelevel and thenominal wage, Model 1istheclear winner. It has
thelowest standard errorsfor all the periodsexcept for the one-quarter-
ahead forecast of the price level, where the standard error is 0.50 for
Model 1and 0.49 for Model 3. By theend o theeight-quarter horizon,
thedifferencesin thestandard errorsarefairly large: For the priceleve,
the eight-quarter standard errorsare 2.94 for Model 1, 4.51 for Model
2,and 3.67 for Model 3. For the nominal wage, theerrorsare 2.10 for
Model 1,2.95for Model 2,and 3.28 for Model 3. With respect toModel
2versusModel 3, Model 3doesbetter for pricesand Model 2 does bet-
ter for wages.

The resultsfor the red wage are closer. Model 1 is the best for the
first x quarters, themodelsessentially tiefor the seventh quarter, and
Models2 and 3 are better than Model 1for theeighth quarter. In gen-
eral theresultsarefairly close, and thereis no clearcut winner.

Propertiesof themodels

For each model, it is straightforward to compute the tradeoff be
tween the unemployment rate and inflation. A simulation isfirst run
using a particular value of the unemployment rate, and then another
simulation isrun using another value. Thedifferencesin the predicted
valuesfrom the two simulations are the estimated tradeoffs. Beforedo-
ingthis, however, it will be useful to consider someissuesregardingthe
behavior of the red wage.
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Real wageissues

Thereappear to beconstraintson thelong-run behavior o the real wage
that are not necessarily captured by equationslike thosefor Models|, 2,
and 3. Condder, for example, a profit share variable, denoted SHRa,
which isdefined to betheratioof after-tax profitsof thefirm sector tothe
wage bill of the firm sector net of employer Socid Security taxes'" The
mean o thisvariablefor the 1954:1-1984:1 period is 0.109, with a maxi-
mum valuedf 0.136in 1979:11I and a minimum vauedf 0.066in 1983:1.
Thevariable hasessentidly no trend throughout this period. A regression
o SHRaon aconstant term and timetrend for this period yieldsa coeffi-
cient estimatecof thetimetrendof —0.000084, withat-statisticof — 1.91
This coefficient multiplied by 121, the number of observations, yieds
- 0.010, which is the estimated trend change in SHR . Thisisafairly
small change over the 30-year period.

Now, afdl in the levd of the red wage of 1 percent leadsto arisein
SHRadf gpproximately 0.0075. If a given experiment with the priceand
wage equationsresultsin alarge changein thelong-runleve o thered
wage, this may imply valuesof SHRa that are considerably beyond the
historical range. If so, thismay call into question the long-run properties,
since there may beforcesat work (not captured by the equations)keeping
SHRa at roughly a constant leve in the long run. It is thus important
when examining the following resultsto look carefully at thelong-run be-
havior of the red wage.

Unemployment-inflation tradeoffs

Resultsfor thefirst set of experimentsare presentedin Table 3. Thefirst
simulation for each modd began in 1984:11, which meansthat theinitial
conditionsthrough 1984:I were used. The simulation wasalowed to run
for 140 quarters. An unemployment rate of 7.8 percent was used for all
future periods. Theannual rated growth d theimport pricedeflator was
takentobe7.0 percent. Theratedf growthadf theemployer Social Security
tax rate (d,)wastaken to bezero throughout the period. The second smu-
lationfor each modd differedfromthefirst only in the unemploymentrate
that was used. Unemployment was lowered to 6.8 percent for al future
periodsfor this simulation. The resultsin Table 3 are the differencesbe
tween the twosimulations.

Ascan beseen, the models havequitedifferent long-run properties. For
Mode 1, the 1 percentage pointdropin the unemploymentrateleadstoan
eventual risein the priceleve of 5.15 percent and in the wageleve of 4.81

11. SHR = isavariablein my US model. See Fair (1984)for the precisedefinitiond it.
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percent. The real wagefalsdightly (by 0.32 percent). At theend d the
firstyear thepriceleve is0.60 percent higher;at theend of thesecond year
itis1.30 percent higher;and at theend of thefourth yeer itis2.38 percent
higher, which is about hafway to the fina increase of 5.15 percent. Not
counting thefirst quarter, the increasein the rated growth of the price
level fallsfrom 0.88in the second quarter, to 0.80 in thefourth quarter, to
0.68intheeighth quarter, t00.48in thesixteenthquarter,and to zeroafter
140 quarters. A similar pattern holdsfor the nomina wage.

For Moddl 2, the 1 percentage point drop in the unemployment rate
leadsto an eventua increasein therated changed thepriceleve of 0.95
percent. Theeventual increaseintheratedf changed thenominal wageis
116 percent, and the eventual increase in the rate of change of the redl
wage is 0.19 percent. The price and wage levels are, of course, ever-
increasing. After 140 quartersthe priceleve is 34.74 percent higher, the
nominal wage is 44.35 percent higher, and the real wageis 7.14 percent
higher. At somewherebetween 30and 40 quarters, the priceleve becomes
515 percent higher, whichisthe long-run total for Mode 1

Itisinterestingto comparethefirstfew quartersfor Models1and 2. The
rated inflationisinitialy much larger for Model 1 thanfor Modd 2. Af-
ter eight quartersthe priceleve is 1.30 percent higher for Model 1, com-
paredto 0.53 percent higher for Modd 2. Therated inflationfor Model 1
fadlsfrom 0.88 in the second quarter to 0.68 in the eighth quarter. For
Mode 2 theratedf inflation risesfrom 0.07 in the second quarter to 0.48
in theeighth quarter. Thereisthus much moredf ashort-run tradeoff for
Mode 1thanfor Modd 2. Theratesd inflationcrossat quarter 11, where
they are0.60for Model 1and 0.61for Modd 2 After quarter 11 theratedf
inflation risesto 0.95 for Model 2 and fdlsto zerofor Modd 1 The price
level scrosssomewhere between quarters 20 and 30.

Consider now the resultsfor Model 3. The unemployment rates of 6.8
and 7.8 percent areabovethe non-decel eratingratedt 6.25,andsofor both
smulations the rate of inflation is decelerating. Although not shown in
Table3, therated inflation becomesnegativein quarter 18for thesmula
tion in which the unemployment rateis 7.8 percent. By quarter 140 the
ratedf inflationis — 20.96 percent. Thedifferencesin Table3for Modd 3
are thus differences between two decelerating paths. It is interesting to
note that the differencesfor thefirst few quartersfor Modd 3 arenot all
that different from the differencesfor Mode 2, although they are some-
what higher for Moddl 3.

With respect to the behavior of the real wage, the resultsfor Model 1
show little change in the long-run leve of the redl wage. Thefal in the
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unemployment rate lowered the long-run leve of the red wage by only
0.32 percent. The resultsfor Model 2, on the other hand, show that the
level o the red wageisever increasing. After 140 quarterstheleve of the
red wageis 7.14 percent higher, which impliesafal in SHR « of gpproxi-
mately 0.0075 x 7.14 = 0.054. Thisis about five timeslarger than the
trend change over the last 121 quarters between 1954:1 and 1984:1. The
long-run propertiesaf Model 2 with respect to the red wagearethusques
tionable.

Effectsof achangein import prices

One can aso examine how the models respond to achangein import
prices. Again, two simulationscan be run, one using oneset of vauesfor
futureimport pricesand one usinganother. Theresultsof thisexerciseare
presented in Table4. Thefirst smulation usedan annual ratedf changedof
import pricesd 7.0 percent,and thesecond used arated 8.0 percent. The
initial conditionswerethesameasthosefor thesimulationsin Table 3. An
unemployment ratedf 7.8 percent wasused for these resullts.

Theincreasein theratedf change of import pricesled toan increasein
theratedf changed pricesand wagesfor both Models1 and 2. For prices,
the long-run effect is 0.69 for Model 1 and 0.38 for Moddl 2. For wages,
thetwo numbersare0.43and 0.27. Thelong-runratedf changein thered
weagefdl in both cases. Thefal waslarger for Mode 1 than for Model 2
(-0.25 vs. -0.11). Although the long-run properties differ somewhat, the
short-run propertiesd the two modelsare quiteclose, asan beseen from
examining, sy, thefirst eight quartersin Table4. The short-run resultsfor
Mode 3 are dsofairly close to thosefor Models 1 and 2 The long-run
resultsfor Mode 3are, of course, vadtly different.

All three modds haveever faling rea wagelevels, whichisnot sensible.
All three moddsarethusat fault in thisregard. Thisproblem is discussed
in the next section.

General remarks
Longrun tradeoffs

The two key questionsregarding the long-run tradeoff between unem-
ployment and inflation are 1) whether there isany tradeoff and 2)if there
isone, whether it isin termsdf the levd o prices or the rate o change
of prices. The results of comparing the three models above indicate
that Modd 1 is more accurate than Models 2 and 3, and so from these
resultsonewould concludethat thereisatradeoff and that it isin termsaf
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the levd of prices. If the choiceis merely between Models 2 and 3, the
resultsareinconclusive.?

AlthoughModd 1 doesseem to bethe best approximationd thethree,
theresults must beinterpreted with considerablecaution. As noted in the
first section, macro data have a difficult timediscriminatingamong alter-
nativelag distributions, and aternativelag distributionscan havelargeef-
fectson the long-run propertiesaf a model. One should clearly put much
lessweight on thelong-run propertiesof the modelsthan on the short-run
properties(say,up to eight or twelvequartersahead).

Onemay at first besurprisedto think that the tradeoff between unem-
ployment and inflation may bein termsaf theleve of pricesrather than
theratedf change, but thereis no theoretically compelling reason to rule
out theleve tradeoff without testingthe two possibilities. As noted above,
it seemsnatural, given my theoretica model, to specify the priceand wage
equationsin leve terms. In general, thereseemsno reason to expect that a
permanent shift in demand will necessarily lead to a permanently higher
ratedf changedf pricesand thusto an ever-increasing pricelevel. At the
least, this issue seems open to empirical test, and the testsin this paper
provide supportfor the proposition that the tradeoff isin termsdf levels

Another point that should be kept in mind about Modd 1 isthefollow-
ing. One might argue—I think correctly —that it is not sensibleto expect
that the unemployment rate could be driven to, sy, 1.0 percent without
having any moreeffect on pricesthan on their levels. (Thesameargument
could even be madefor Mode 2 regarding the rates of change of prices.)
Thereareclearly unemployment ratesbelow whichit isnot sensibletoas
sume that any o the three modes provides a good approximation. Any
attempt toextrapol atea modd beyond theextremesd the dataisdangerous,
and thisssemsparticularly trueinthecased priceand wageequations.

| sometimestry to account for the nonlinearitiesin priceresponsesthat
oneexpectsto exist asthe unemployment rate approachesvery low levels
by using, as the demand variablein the price and wage equations, some
functiondf the unemployment rate (or other measure of demand). These
functionsapproach infinity or minusinfinity as the unemployment rate
approachessomesmall vaue. Thismeansthat asthe unemployment rate

12. In future work it may be possibleto providea better test of Mode 2 versusModd 3.
The comparisonsin this paper were only for forecastsup to eight quartersahead. It can be
seen from Table 3 that the main differences between the two modelsoccur after eight quar-
ters It may thusbe possibleto get moreconclusiveresultsby usingaforecast horizon longer
than eight quarters.Noattempt wasmadetodo thisin thisstudy.
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approachesthisvalue, pricesapproach infinity. Inacompletemodd of the
economy, pricescan never by driven toinfinity, and so thisapproach effec-
tively boundsthe unemployment rate from beow. The problem with this
approach isthat the datageneraly cannot discriminateamongaternative
functional forms, and so any choiceissomewhat arbitrary. The approach
that | have taken in this paper isto keep the specificationsmpleby merely
usingtheleve of the unemployment rate asan explanatory variable. The
consequenced thisisthat oneshould not extrapol atetheequationsmuch
beyond the ranged the historical data.

Thereal wage and the price of imports

Oned the most serious problems with the models considered in this
paper is that the long-run behavior of the red wageisafunctiond the
priced imports. Ineach modd the pricedf importsisin the priceequation
but not in the wage equation, and the reduced form equation for the redl
wagehasthe priced importson the right hand sidewith a negative coeffi-
cient. In order to constrain the pricedf importsnot to havealong-run ef-
fect on the red wage, one would have to add it to the wageequation (with
perhapsa different lag from the onein the price equation)and constrain
the coefficientsin the two equations to imply no long-run effect of the
pricedf importson thereal wage.

Another possbleway to look at this problem isthefollowing. Over the
sample period there has been a certain trend changein the price of im-
ports. The coefficient estimatesdf the priceand wageeguationsare based
on thistrend. In the case of Mode 1, the key coefficient estimateis the
estimatedt thetimetrend in the wageequation. Given that the coefficient
estimates are based on this trend, it is not necessarily sensibleto run an
experiment in which the rate df change of the pricedf importsis perma
nently changed without also changing the coefficientestimatedt thetime
trend in the wage equation to adjust for thistrend change. A similar ad-
justment should be made to oneor both of theconstant termsin Model 2.
With these adjustments, the models would still show an increasein the
ratedf changedt pricesand wagesin responseto theincreasein the rateof
change o the price of imports, but the coefficient adjustmentscould be
made to show no change in the red wage in the long run. This type of
adjustment would imply no changes in the estimated equations, only
changesin the coefficientsat the time of a particular experiment.

It should be noted that an answer to the red wage problemisnot to use
asthe priced importsvariablein the price equation the pricedf imports
relative to the domestic priceleve (i.e., PIM relative to P).Consider, for
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example, the price equationfor Model 1 in Table 1, and assume that the
priced importsvariablewerelog PIM, — log P_, rather than log PIM,.
Sincelog P,_; isdready in the equation, thischange merdly hasthe effect
of making the new coefficient o log P,., equal to the old coefficient plus
the coefficient of log PIM,. The reduced form equationfor the red wage
would till bethesame.

Thequestion o the nomind priced importsversusthe relative pricedf
imports brings up an important issue about the experimentsin Table 4.
Consider Model 1 Theincreasein the rateof changein the priced im-
portsaf 1.0 percent led to along-run increasein theratedf changein the
domestic price of 0.69 percent, which impliesa long-run increasein the
rated changein the reaive price of importsof about 0.31 percent. Al-
though the relative price of importsfluctuatesconsiderably in the short-
run and even in the intermediate run, it is not necessarily sensible to
assumethat it will continually riseor fdl in the very long run. One may
thuswant todesign experimentsin which thereativepriced importsdoes
not changein thelong run. Again, however, thisissueisseparatefrom the
problem df the red wage beingafunctiond the pricedf imports.

If one believesthat the nominal priced importsshould be constrained
togrow at thesamerateasthedomesticpriceleve inthelong run, thenthe
coefficient constraint imposed on Mode 3 should be changed. The con-
straint (10)shouldread 1 — 8, — 168xy; — 283 = 0, whereB; isthecoeffi-
cient of log PIM,_; - log PIM, 3 in the priceeguation. Thiswasnot done
for the present set of results.

It isclear that more work needs to be done regarding the long-run be
havior of the real wageand the pricedf imports. In some casesalternative
specificationsshould betried, such asthechoicedf constraintimposedon
Mode 3, and in some cases alternativeexperimentsshould be designed.
Thisisan important areafor future research.

Policy options

Thereislittle more to be said about policy optionsthat is not obvious
fromtheresultsin Table 3. If one bdievesthat Modd 1isthe best approxi-
mation, the tradeoffscan be read from the resultsfor Modd 1. The cost of
afdl in the unemploymentrated 1 percentage point isan increasein the
priceleved of 1.30 percentafter 8 quarters. F Model 2ischosen, thecost is
anincreased 0.53 percent after 8 quarters. If one's horizonis20 quarters,
the estimated cogt is about the same for both models. 2.80 percent for
Mode 1 and 2.57 percent for Model 2. After 20 quarters, the estimated
costs from the two modds diverge rapidly, and this is where the most
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uncertainty lies. For Modd 1 thereisan increasein the priceleve of 515
- 2.60 = 255 percent left. For Modd 2thereisan increasein the rate of
changed pricesaf 0.95 - 0.81 = 0.14 left.

Consequencesfor macroeconomicresearch

Oned the important resultsof this paper isthat the no long-run tra-
deoff model, Mode 3, does not appear to beasgoed an approximationto
theeconomy asdoes Mode 1 The comparisonwith Model 2 isinconclu-
sve, athoughit iscertainly not thecasethat Model 3dominatesModel 2.
This result has important consegquences for macroeconomic research.
Economistswith suchdiverseviewsas Tobin and Lucasseem toagreewith
the Friedman-Phelps proposition that there is no long-run tradeoff be
tween unemployment and inflation. (See Tobin [1980], p. 39, and Lucas
[1981], p. 560.) Lucas (1981)pointsout in hisreview o Tobin’s (1980)book
that most of the recent developmentsin macroeconomictheory have been
motivated by the problem o reconciling the natural rate hypothesis of
Friedman and Phelpswith an adequatetreatment of output and employ-
ment fluctuations. | think Lucasisright in arguing that Tobin cannot ac-
cept the proposition of no long-run tradeoff and at the same time accept
short-run propositionsthat do not imply the Friedman-Phel psproposition
in thelong run. Thelong run issmply asequencedt short runs.

Where| think both Tobin and L ucas have missed the mark isin so read-
ily accepting the Friedman-Phel psproposition. Theevidencein this paper
suggeststhat this proposition may not betrue, and at theleast, thevaidity
o thepropositionishighly uncertain. It seems unwiseto meto have based
more than a decade of macroeconomic research on such a proposition.
The present resultssuggest that more thought should begiven to the possi-
bility that the concept of a natural ratedf unemploymentis not a useful
one upon which to basea theory.'> One can arguethat the present results
do not discredit the natural rate hypothesisif one believesthat the struc-
tured the price and wage equationsis not stable because o shiftsin the
mechanism by which expectationsareformed (seefootnote 7). While this
iscertainly true, it again seems unwise to have based so much research on
thisparticular belief.

13. Thetheory upon which my macroeconometric model isbased doesnot usetheconcept
of a natural rateof unemployment. See Fair (1984), in particular pp. 15-16and 90-91.
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Commentary

RobertJ. Gordon

Thelong-run tradeoff debatein perspective

Duringmuch df the past decadethe Phillipscurvewastreated by many
macroeconomistsas an extinct prehistoricfossl, ridiculed as'fundamen-
tally flawed" and part of the more genera failure of Keynesan ma-
croeconometrics.! But more recently a modest reviva has begun for the
beleaguered Phillipscurve, a label that | mean to embrace any dynamic
econometricspecificationin whichtherated changeof wagesor pricesis
related to thelevel of unemployment (or somesimilar utilization variable)
and other factors. This reviva isone more example of theimpact of eco-
nomic events on ideas. The Phillips curve had earlier been discredited
whenitspredictiondf an inverserel ationshipbetweeninflationand unem-
ployment was contradicted in the 1970s by the emergence of a postive
relationship. The reviva can be attributed to the relative successdof pre-
1981 Phillips curvesin tracking the 1981-83 disinflation. Indeed, recent
papershy Eckstein (1983), Englander-Los (1983), Perry (1983), Blanchard
(1984), and mysdf (1984)find little evidence o instability in the Phillips
curve, nor afailureto track the major portion of the recent disinflation.

Partly because Phillips-curve econometricshas been out o fashion, in
recent yearsthere have been relatively few conferencesessionsdevoted to
the numerousissuesthat arisein the specification of wage and price dy-
namicsfor the postwar U S economy.? Severa weeksago Ray Fair and |
agreed that thissessonwould providea useful occasion to exposesome of

1 Thequotesarefrom Lucas and Sargent, 1978, pp. 49, 56.

2. Thisneglect reflectsin part thegreater attention to long-period historical analyses,as in
Schultze (1981, 1984), Taylor (1984), and the referencescited therein. There has also been
substantial attentionto contrastsbetween the wagepriceadjustment processin Europeand
theU.S., as in Sachs (1983).
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these issues to open discussion and scrutiny, and to facilitate this inter-
changehe provided mewith hisdata, so that we need not be concerned about
datadiscrepancies asasourced differing conclusionsin what follows

Fair's paper raises two major issues that I'll discussin detail: (1) hisevi-
dence'againgt the Friedman-Phelps propositionof no long-run tradeoff,”
and (2) the case he makes for a smple specification as contrasted with
minethat he rightly characterizesas being moredetailed in itsimplemen-
tation. His paper also developsa methodology for model comparisonthat
is novel but complex. | view model comparison the same way he views
model specification—smpler is better. I'll report comparisonsof hisand
my approachesto specificationusing the ol d-fashioned garden-varietycri-
teriadf t-ratiosand F testson setsof omitted variables, and Chow testsand
post-sample-period dynamic simulationsto reved structural shifts, and |
wont try to duplicate or comment on his more involved procedure for
model comparison.

Fair's models 1 and 2 incorporatea long-run tradeoff betweeninflation
and unemployment because, ‘as a mechanical matter, the sum of coeffi-
cientson laggedinflationin the wageequationislessthan unity. Hisclam
that such awageequation providesevidenceagainst the Friedman-Phelps
natural-ratehypothesis(NRH) that nosuchlong-run tradeoff existsimme
diately confrontsthe counterargument provided by Sargent (1971).The
coefficienton lagged inflation in the wage equation representsa convol u-
tion of two separate sets o coefficientsthat cannot be separately identi-
fied: the coefficient on expected inflation, and the coefficient on lagged
inflationin theformation of expected inflation. Thefindingthat the prod-
uct o the two coefficientsislessthan unity in one particular sample per-
iod doesnot provide any evidencethat in another sample period, havinga
different monetary policy, thesamerational agentsmight not apply acoef-
ficient of unity to past inflation.

The logic of Sargent's argument is asymmetric. It demonstrates that
those like Fair who estimate coefficientsless than unity provide no evi-
denceagainstthe NRH, but it doesnot deny that those whoestimatecoef-
ficientsdf unity provideevidenceconsistentwith the NRH. Hereagainit
is useful to recdl the interaction of eventsand idess. The Friedman and
Phel psargument was brought to public attention in 1967 and 1968, just
when the U.S inflation ratewassoaring upward beyond the predictionsof
the then-dominant econometric models. A last-ditch rear-guard action to
defend the negative long-run tradeoff against the NRH was fought in
1969-71 by a number of economists, including mysdf in twoearly papers.
However, there was no Dunkirk, and wedid not escapefrom theinvaders.
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Instead, threefactors came together to buy forever the opposition to the
long-run verson of the NRH. First wes the failure of inflation to dow
down in the recesson of 1969-70, leading the Nixon administration in
frustration toimposewageand pricecontrolsin August 1971. Second was
the 1971 Sargent paper. Third wasthe growing econometricevidence, pro-
videdinitidly by Eckstein-Brinner (1972)and mysdf (1972), that, asaddi-
tiona data had accumulated, there was no longer evidence that the
relevant sum o coefficientson past inflation was significantly less than
unity. Thusthe econometricargument that Sargent had invalidated could
not even by sustained any longer on U S postwar data.

Over the past decade, whatever other changeshave occurredin the way
that Phillipscurvesarespecified and estimated, one constant element has
been that thedatacontinueto beconsistent with the NRH. Why, then, do
theestimatesdf Fair's models1and 2 contai ncoefficientson past inflation
low enoughto yield a negatively d oped long-run tradeoff in hissimulation
exercises? The basic answer, as we shall see bdow, isan exclusion restric-
tionimposed on hismodd —he dlowsonly ashort lag distribution on past
prices, and dropping this restriction by introducing additional lags raises
thesumdf coefficientsto unity.

I ssuesin the specification of reduced-form Phillipscur veequations

Thisrestrictionis just one exampledf the many choices that must be
madein thespecificationd Phillipscurveequations,or, moregenerdly, of
any reduced-form characterization of the economy's dynamic aggregate
supply schedule. Ye these choicesmust be made, for too many important
issuesin understanding macroeconomic behavior and the choicesopen to
policymakersrest on estimatesof such schedules. Istherea natural rate of
unemployment?Hasit changed?How rapidly will inflation accelerateor
decel eratewhen the economy isaway from the natural rate? What is the
economy's'sacrifice ratio: that is, theamount of output that must besac-
rificed to achievea permanent reduction o inflation by a given amount?
Why were inflation and unemployment related negetively in the 1950s
and 1960s but postively in the 1970s?

And therearesmaller questionsaswell, each of which hasaready stim-
ulated a substantial literature. Does a change in the relative price o oil
influence the aggregate price levd? Did the Nixon price controls work,
temporarily or permanently?Did changesin payroll tax ratesor the mini-
mum wege rate aggravate inflation in the past, and would the manipula
tiond theseratesgive policymakersan additional instrument toinfluence
the economy's sacrifice ratio? Do changes in the exchange rate and/or



86 Robert J. Gordon

import pricesinfluence domesticinflation, again giving policymakersan
influenced thesacrifice ratio through changesin the monetary-fiscal pol-
icy mix?

Atleastin principle,thisset of questionscan be addressedwithasingle
reduced-formdynamic aggregate supply equation. It iseasiest to think of
such an equationasquantifyinga'triangle® mode of inflation. Just aswe
all know that relative prices depend on demand and supply, so inflation
dependson demand and supply. Thethird sided the triangle, in addition
to demand and supply, is inertia, the tendency o the inflation rate to
mimic its own past behavior, due to some combination of contractsand
costs d adjustment. The reduced form o a two-equation wage-price
model like those in Far's paper and in my early papers, or an explicit
single-equationreducedformlikethosein my more recent papers, includes
varigblesfor demand, supply, and inertia. The influencedf demand isen-
tered through theleve of the unemployment rate or someother economy-
wide utilization rate, and perhaps its rate of change. The influence of
supply isentered, at least in my work, throughaset of changesin relative
prices, the effective exchange rate, and effective tax rates, al defined so
that when relative pricesare constant and the exchangerateand tax rates
aresteady, the supply variableshave a zero influenceon inflation. Inertia
enters through the influence of past inflation on current inflation, with
thelengthof thelagand thesumdf coefficientson past inflation|eft asan
empirical question.

Thelong set of questions that a dynamic supply scheduleis asked to
address, and thetriangleapproach to thinking about that schedule, helpto
provide a perspectivefor responding to Far's criticismsthat my inflation
equationsaretoo detailed" and'change so muchfromyesr toyea.” First,
my equationshave not changed in basicformat, and haveawaysincluded
variablesto represent demand, supply, and inertia. Second, over theyears|
have addressed each of the questionsin the aboveligt, and thisleadsto a
research tradeoff betweendevel opingan equati on with specid featuresde-
sgned to address a particular question, e.g. price controls or flexible ex-
change rates, and the aternative of attempting to develop a single
equation to addressall questions. Such an equation, however useful, will'
strikeas'too detailed" those who are interested in a smaler set of ques-
tions. Third, over the years, responsesto theemergingdataand to the sug-
gestionsadf others have inevitably led to constructive changes, including
collapsing a two-equation wage-price model into a single-equation
reduced-form,and eliminatinga variety of specially constructed variables
that were originally developed for a two-equation wage-pricemodd but
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areno longer necessary within the context o asinglereduced-forminfla
tion equation.

An assessment of Fair's modd 2

Fair's paper presentsthree models, each of which containsa separate
wageand priceequation. Modd 1 expresseswagesand pricesin levelsand
2inratesdf change, while 3 differsfrom 2 by imposing constraintsthat
incorporatethe no-long-run-tradeoff (NRH) hypothesis. Leavingasidethe
constrained mode 3, which Fair rgjects, therearethreereasonstolimit our
discussonto modd 2. First, in most other comparable research, including
mine, the dependent variableistheratedf changed prices, not the level.
Second, peopleand policymakersappear to care about the ratedf change
o prices, not the leve of prices. Third, inside mode 1 isa rate-of-change
equation strugglingto get out, sincein both the priceand wageequations
the coefficient on thelagged dependent variableisgreater than 0.9.

Fair presents his modd in the form of separate wage and price equa
tions, whereas my approach (1982) has been to specify thewageand price
equationsand then to convert them into a general reduced form before
estimation. Herethecomplex task o comparingalternativespecifications
is gmplified if we solve Far's two-equation mode and convert it into a
singleequation for the rate of change of prices. When the wage change-
equation in modd 2 is substituted into the price change equation, we
obtain

. 4 . 8 . .
(1) P =6+ 6, [E{‘URt-IM')] + 0Dy + 93{EL(4_ | 5—i| ¥16]p.i}
4 . 2 .
+ 94[2(‘D¢-1/4)] + 95[2(?1-1/2)],

where the notation follows Fair, except that
p™ = log PIM, - logPIM,_, and D, = log(1 +d,).

Equation (1) statesthat theinflation ratedependson four lagged vaues
o the unemployment rate, UR, onelag of the dependent variable, a tent-
shaped distribution on lags 2 through 8 o the dependent variable, four
lagged values of changesin the employer Social Security tax rate, and
twolagged valuesdf changesin theimport pricedeflator. Thelag distribu-
tionson the unemployment rate, the tax rate, and the import deflator are
al constrained to be rectangular. Note that the wage ratedropsout of the
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reduced form, since lagged wage changes do not appear in Far's price
equation. Thisaspect of Fair's modd is the same as my approach and is
supported by thedatain both papers (seeGordon, 1982, Table6).

Since from this point on we limit our discussion to the reduced-form
equation 1, it isworthwhile pausing to consider severd factorsthat make
such reduced formspreferableto separate wageand priceequations. First,
separate wage and priceequationscannot be distinguishedas truly struc-
tural equationsapplyingto behavior in particular markets. The behavior
o wages for instance, can be explained just as well by the GNPgapas by
labor market variabl eslike unempl oyment, suggesting that the wageequa:
tion does not provide uswith any special insight about theworkingdf la
bor markets. Second, the two-equation approach may be prone to
simultaneousequationsbias. Third, the useof separateequationsled toan
artificial separation of the variablesthat belong in each equation. For in-
stance, the inflationary impact of the payrall tax or the Nixon wage con-
trolsdependsnot on just their coefficient in thewageequation, but dsoon
theresponsed pricesto that particular sourced wage variation. Fourth,
and perhapsmost important, the specification of separatewageand price
equations without any attention to the relation between the constant
termsin theseequationsand the ratedf productivity growth yieldsresults
likethosein Fair's Table 3 that changesin nominal GNP growth yield not
only permanent changesin the unemployment rate, but also permanent
changesin thegrowth rated thered wage If productivity growth isexog-
enous, then Far's smulationsimply that monetary policy can cause la
bor's sharein national incometo veer off to zeroor infinity.

Reduced-form equationslike (1), aswel asthe more complex variants
used in my work, should beviewed as aconvenient characterizationdf the
data rather than an attempt to describe structural behavior. Because the
underlyingstructure may shift, the coefficientsin the estimated equation
may shift, so that any such single-equation approach should pay specia
attention totestsdf thestability of coefficientsacrosssub-intervalswithin
thesample period.

Table 1 displaysestimatesd the separate wage and price equationsd
Far's modd 2in columnslaand b, and fivealternativeone-equation re
duced formsfor inflation in columns 2 through 6. Two differencesin the
choiceof datadistinguish theresultsin Table1from related equationsthat
| have estimated (in 1982): The price variable hereistheimplicit pricede-
flator for nonfarm output rather than thefixed-weight GN P deflator, and
theofficia unemployment rateis used instead of Perry's weighted unem-
ployment rate. Scanning down theleft-handsided thetable, explanatory
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variablesare segregated among the “inertia;” "demand: and"supply" cate-
gories. The number of lagged termsfor each explanatory variableis indi-
cated (“0” indicates the current value, "RD" indicates a rectangular
distribution,"T" indicatesa tent-shaped distribution asin equation 1, and
"U" indicatesthat the lag coefficientsare unconstrained.)

The bottom part of the tabledisplaysseverd summary coefficientsand
diagnosticchecks. Firstislistedthesumd the coefficientson explanatory
varigbles that are expressed as nominal ratesd change, including lagged
price changes, wage changes, and nominal import price changes. Thisis
the relevant sumfor testsdf thelong-run NRH (recall that asum of unity
confirmsthe NRH, but asumsignificantlybelow unity doesnot reject the
NRH, accordingto theasymmetry imposed by Sargent's argument). Next
aretwostandarderrorsof estimate (S.E.E.) thefirst when the sample per-
iod terminatesin 1984:1 and the secondfor atermination datedf 1980:IV.
The subsequent line exhibits the F-ratio for a Chow test on a bresk in
1980:1V, adate of interest because of the 1981-83disinflationthat began
thereafter. Finally, thelast twolinesdisplay themean error and root-mean-
squared-error (RM SE)when the equation estimated through 1980:1V is
subjectedto adynamicsimulationfor the 13 quartersendingin 1984:1.

Columns la and Ib reproduce exactly Far's estimates o his two-
equationmodd 2 (hisTable1), except that hereal| changesareexpressedas
annual percentage rates, replacing hisinconsistent mixture o quarterly,
annual, and semi-annual rates. This explains why our coefficient on
lagged wage changein the priceequation (columnb) isexactly four times
the coefficient listed in his table. Column 2 shows the estimate of the
reduced-form, equation 1 above. Notable here are the low and insignifi-
cant coefficienton the unemployment rate, and thesum of coefficientson
nomina explanatory variablesof 0.84, significantly below unity (therde
vant standarderror is0.08.).

The purposed the remaining columnsaf Table 1isto examinethero-
bustnessdf Fair’s rgjection of the long-run NRH. Aswe shall see, minor
changesin thespecificationdf equation 1 raisethesumof coefficientson
lagged nominal variablesto unity. Second, evidenceis provided to support
the moredetailed specificationsdof my inflation equations, namely thein-
clusonad additional supply variables. Thefirst stepin column 3isto make
two specification changes. The constrained rectangular distribution on
lagged unemploymentin line 8 is replaced by an unconstrained distribu-
tion, resultinginasubstantial increasein thesumof coefficients,albeit not
tothe5 percentsignificancelevd. Alsothe nominal import pricechangein
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line 11 is replaced by the relativeimport price change in line 12, on the
groundsthat dynamic simulationsof equationsthat take as exogenousa
nominal rate of change (asdo Fair's Tables 3 and 4) mix up relaive and
absol ute pricechanges. Fair's approach leads him to concludein hisTable
3 that a permanent changein nomina GNP growth would |ead not.only
to a permanent change in unemployment, but aso to a continuous up-
ward or downward movement in thered priced imports,analogousto his
conclusion, previoudy pointed out, that such a shift in monetary policy
would causethe red wageto go to zeroor infinity.

Wenotethat thetwo minor changesin movingfrom column 2to 3 have
another effect, and thisisto raisethesumof coefficientson lagged nomi-
na variablesfrom 0.84 to 0.94, now insgnificantly below unity. Another
minor changein column 4 raisesthesumto 1.01, and thisistheaddition of
a single variable consisting of a rectangular distribution on the Sth
through 12thlag of the dependent variable. Whilethe sumof coefficients
on thisnew variable(line6)isnot significant, it becomessignificantin the
next two columnsin conjunctionwith other variables. The purposed the
extended specification in columns5 and 6 isto judge the contribution of
additional variablesthat areentered in my inflationequations. Thefirst of
these (linel3)isthechangein therelative priced food and energy, a proxy
for theimpact of supply shockson domesticinflation. Next isthe change
in theeffectiveforeignexchangerated thedollar (line14), excludedfrom
column 5 but included in column 6. Asweshall see, thisspecia treatment
o theexchangerateisjustified by theextraordinary shift in theeconomy's
response to exchange rate changes beforeand after 1980:1V. Next in line
15isthe changein the effectiveminimum wageand the deviationof pro-
ductivity growth fromtrend. Thelatter variableservesasan index of how
cyclicd changesin productivity growth are distributed between priceand
profit changes. A coefficientof zero would indicatethat profitsabsorb all
suchcycdlicd productivity movements, with no priceresponseto actual (as
opposed to trend) unit labor cost. A coefficient of minusunity would indi-
cate that price changes depend entirely on actual rather than trend unit
labor cost and that profits are completely insulated from cyclica produc-
tivity movements. (Theestimated coefficient of about -0.2 isvery closeto
those reportedin Gordon [1982], and earlier papers.)

Theresultsin columns5 and 6 suggest severd general comments. First,
mostdf theextravariablesaresignificant,and an F test on theexplanatory
contributiondf theextra variables passesat well beyond the 1 percent Sg-
nificancelevd. Second, theadditional variablesmaintain thesum of coef-
ficientson lagged inflation at between 0.99 and 1.01, consistent with the
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NRH. Third, the additional variablesresult in an increasein the absolute
vaued the unemploymentcoefficientand henceasteeper short-run Phil-
lipscurve. Fourth, the additional variableslead to asubstantial |lengthen-
ing o the lag distribution on past inflation, signified by the larger and
moresignificant coefficientson line 6.

The difference between column 5 and 6isthe presenced theexchange
ratein thelatter. Thisadditional variable exhibitsseverd sgnsdf instabil-
ity. Note that column 6 fits better through 1980:1V, but not when ex-
tended to 1984:1. The Chow test at the bottom of column 6 rejects
stability. Most notably, the post-sampledynamicsimulation performance
of column 6isabysmal, whilethat in column 5isthe best for any equation
inTablel

Overdl, there is a tradeoff among three aternative variablesto repre
sent theeffect on aggregate U.S. inflation of supply shocksin the 1970s—
changesin relative import prices, in the relative price o food and energy,
and in the effectiveexchangerate. Any two of the threeseem able to ex-
plain thedata adequately through 1980, but in the 1981-83 period the ex-
changerate predictsmuch moredisinflationthan actually occurred. Why
this structural shift occurred poses a challenge to specidistsin interna
tional macroeconomics.

Conclusion

Thereisinsufficient space here to report numerousother intriguingis
suesthat have been uncoveredin thecoursedt my empirical work on Far's
model. For instance, my previousevidence-that Perry's weighted unem-
ployment rate yielded more reliable estimates of the natural unemploy-
ment rate than the official unemployment rate seems to have evaporated
in the 1981-83 period. Further, usedf the nonfarm privatedeflator yidldsa
considerably lower estimatedt the natural ratedf unemploymentthan the
fixed-weight GNP deflator, posing a tricky problem for policymakers
whowould liketoknow at what unemployment rateinflationislikely to
accelerate.

However, at a minimum, it issafe to concludethat thereis no evidence
whatsoever in Far's data that conflictswith the Friedman-PhelpsNRH,
and that a detailed consideration of ‘supply” variablesand lag specifica
tionsmay yieldamodest payoff in our understandingd theU.S.inflation
process.
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TABLE1

Alter native Specificationsfor
Quarterly Rate of Change of Wagesand Prices
SamplePeriod: 1954:1-1984:1

Code Dependent Variable
Variable Lags forLag
Symbol Incl Constraint w P P P P P P
(12) (1b) @ (3) @ (5 ©)
1 Constant O - 5.58** ~1.04* 1.10 1.68*  2.21** 2.46%* 2.34**
Inertia
2w 1-4 RD 0.58+*
3. p 1 - 0.29** 0.31* 0.38** 0.37** 0.14 0.13
4. p 14 RD  0.70%
5p 2-8 T 0.39** 0.56** 0.49** 0.49** 0.50**
6. p 912 RD 0.14 0.36** 0.38**
Demand
7. UR 0 — -0.44**
8. UR 1-4 RD -0.09
9. UR 04 ] -0.25 -0.39* -0.44** -0.43**
Supply
10. (lid) 1-4 RD 025 056 047 083 072
n p 1-2 RD 0.12**  0.14*%+
12, pl-p 1-4 RD 0.14** 0.13** 0.09** 0.07
13. pEF_p 0-4 RD 0.58* 0.59*
14. % 0-3 RD -0.05
15. EMW 0-4 RD 0.06* 0.06*
16. LPDEV 0 - -0.19** -0.18**
17. NIXON 0 - -2, -1.87
18 NIXOFF 0 - 1.57  2.09*
Sum Nominal RHS Coeffs 070 099 084 094 101 099 101
S.E.E.t01984:Ql 2.28 1.64 1.69 1.67 1.67 1.49 1.49
S.E.E.t01980:Q4 2.20 1.64 171 1.69 1.68 1.49 1.40
Chow F, break 1980:Q4 154 106 084 084 079 1.00 201*
Dynamic Simulation
Mean Error 102 243 162 097 376
RMSE 1.83 282 2.15 1.78 428

Notesto Table 1: Asterisksdesignatethe 5 percent (*) or 1 percent (**)
sgnificanceleve of coefficientsor sumsadf coefficients. A dot over avaria
bleindicatesthat the variableis defined asa percentage change at an an-
nual rate, calculated as thefirst differenced thelog leve multiplied by
400. “RD” indicatesa rectangular distribution, that is, each of the coeffi-
cientsfor the lag lengthsindicated is constrained to be the same, and the
coefficient listed in the tableisthesum of theseidentical coefficients." T
indicates the sum of coefficientson a distribution constrained to follow
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the"tent-shaped" distribution of thethird term in equation (1)in thetext.
""U" indicatesthesumdf coefficientson an unconstrained lagdistribution.
Thedynamicsimulationerrorsreported in the bottom twolinesusecoeffi-
cients estimated for the period 1954:1-1980:1V and calculated predicted
values for 1981:1-1984:1, taking dl variables as exogenous but lagged
wage and price changes, which are treated as endogenous and recal cu-
lated each quarter asthe simulation proceeds. All variablesymbolsareas
in Fair's paper, except for thefollowing:

pF - p is the percentage change in the fixed-weight deflator for per-
sona consumption expenditures minus the percentage change in the
fixed-weightdeflator for persona consumption expendituresnet expendi-
tureson food and energy.

xisthe MF effectiveexchangerate of thedollar.

EMW isthe effective minimum wage.

LPDEV isthedeviation dof nonfarm private productivity from trend.

NIXON and NIXOFF are dummy variablesfor the Nixon price con-
trol period, 1971:111-1972:111 and 1974:11-1975:1.

Constructiond each d thesevariablesisidentica to the descriptionin
the notesto Gordon (1982), Table 2.
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Reoinder

Ray C. Fair

| find Gordon's reduced form approach very unsatisfyingfor reasons
that arestated in my paper. Onedoesnt know whether the variablesthat
Gordon addsto hisequation belongin thestructural priceequation, in the
structural wage equation, or in both, and so the resultsare hard to evalu-
ate. Among other things, the structural approach dlowsone to examine
the implied behavior of the red wage, and thisisan important check on
theindividual priceand wageequations. In Model 2in my paper, thelong-
run behavior of the real wage with respect to changesin both the unem-
ployment rate and the price of imports is suspect, and in Model 1 the
long-run behavior with respect to changesin the price of importsis sus
pect. There is room for further work here. The reduced form approach
does not, however, get around this problem. The problem is smply
ignored.

Thereisawaysadanger of data-miningin macroeconometricwork, i.e.,
running enough regressionstofind the result that one wantswhen in fact
the result isspurious. A model may fit the data well and give the desired
result when it isin fact a poor approximation o the true structure. The
method that | use to comparethedifferent mode saccountsfor this poss-
ble problem since it accounts for the possble misspecification of the
models. Beforeonecan haveany confidencein Gordon's results, hismodel
needsto be put through further tests.

Isthesumdf the nominal RHScoefficientsin Gordon's equation redlly
one, or hasGordonin hisdiligencemerdly foundaspecification that gives
avaued one? The main change that ssemsto giveavaued oneisthe
addition o the 9th through 12th lag o the dependent variable. Thisis
equivalent in Mode 2 to adding the price change lagged five quartersto
the wage equation. The results discussed in my paper show that this
change is not significant. There is no evidence in my work that price
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changeslagged morethan four quartersbelong in the wageequation. The
new lagged pricevariableisalso not significantin Gordon's equation until
Gordon's other varigblesare added to the equation (compare columns 4
and 5in Gordon's Table 1). Theimportant question isthuswhether these
other var