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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

Aggregate r
price A‘S
leve, P

P,
Py

Py

P,

Y, Y e Aggregateoutput, Y

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,



William Nordhaus
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
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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



Commentary 53

(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.
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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
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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 variables belong in the equation. My feding is that until a more
structural approachistaken and until Gordon's model issubject to misspe-
cificationtests, these resultsare not to be trusted.

Finally, Gordon makesno mention of Model 1 except tosay that inside
it “is arate-of-changeequationstrugglingto get out, sincein both the price
and wage equationsthe coefficient on the lagged dependent variable is
greater than 0.9” The coefficient estimatesare, however, significantly less
than one by alarge margin, and the equationsare redly not strugglingin
thisway. From my tests, Model 1 seemsto be the best of the three, and it
should not beput out of therunningin thenever-endingsearchfor the best
model of priceand wage behavior.
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TheRoded theCentra Bank in Achieving
PriceStability: An International Pergpective

Helmut Schlesinger

For Europe, the United Statesisthedominanteconomy in international
trade, today moresoagainthaninthedecaded reatively highinflationin
the U.S. At thesametime, Americaneconomistshavegoneto thefront of
international economic theory, a lead that we admire greetly, even if at
timeswith someskepticism.

As a central bank practitioner from a European country, and given
what | havejust said, thereisa particular challengefor mein dealingfrom
an international perspectivewith thesubject of thissymposiuminalunch-
eonaddress. It isnot only thetopicthat isthe challenge, it istheluncheon
too, and | am sure my speech isonly going to beableto spail itshigh qual-
ity. What | am ableto say on thetopicdf pricestability isof necessity col-
ored by the experience d central bank policy and practice in my own
country and certainly cannot serve to attempt generdly vaid answersto
questionsthat arethesubject of academiccontroversy. What | want todo
on thisoccasion might beseen asa modest attempt to describefor youina
typedt shortened tourd'horizonwhat ideas have been taking shapein my
country's central bank on somedf thisconference's main topics.

This morning, great academic seriousness has been used to treat the
questionsd the causes of inflation and the costlbenefit andysisd price
stabilization policy. In recent times, economictheory hasagain been con-
cerning itself more strongly with these questions. A short time ago, they
were dedlt with in aseminar of European professorsat the Bundesbank,
too. These subjects constitute a continuous challenge for every central
bank practitioner. Many inflation theoriststend to reproach monetary po-
licymakersfor pursuingambitiousstability policy goas™at any price” | do
not want to deny thefact that the Deutsche Bundesbank is to be counted
among those central banks that have aways given the economic policy
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god of price stability priority in their considerations. In fact, right from
the beginning, the Bundesbank understood its role to include defending
thegod o pricestability against dl comersand actively popularizing this
god by the spoken word and in print.

The Bundesbank hasastyledf argumentin publicthat, interalia, would
agreewith thecomment of oned itsown presidents.'In thelong run, an
economy cannot have'just alittleinflation: for if you start flirting with
inflation, it will end up marrying you" (Emminger).So we in the Bundes
bank never serioudy entertained the previoudy popular ideathat acertain
amount of creepinginflationwashelpful or necessary for steady economic
growth. Inthesameway, the Bundesbank hasawaysbeen publicly against
theidead makinglifeunder inflation eesier, asindexationadvocatessay it
would be, by indexing taxes, interest rates, and wagesand goodscontracts.
Indoing this, the Bundesbank never overlookedthefact that in thecourse
o the’70s, inflation wasfed by internal and external disturbancesthat did
not fit traditional notionsof puredemand-pull inflation.

Foreign observers—and among them not least economic theorists—
have probably been asking themselvesfrom timeto time how Bundesbank
spokesmencan judtify their confidencewhen spreadingthe gospd of price
stability both at home and abroad. One frequently quoted opinion
amounts to saying that the cause can be found in the traumatic conse
quencesd two war- and government-inducedinflationsin Germany, or
even in an inborn German tendency to conservatism and dogmatism.
Now, nobody would deny that the German historical experience o infla
tion has been influential in determining the attitudes of our population
and politicianssince World War 1L Thisfact isof no minor importancein
explaining why the Deutsche Bundesbank, in the statute determining its
position and activities, was required to pursue the primary god of price
stability. In addition, the Bundesbank's authority with respect to mone:
tary policy was madeindependent of the governmentand Parliament.

However, it would begoingtoofar tolink recent attitudesat the Bundes
bank only to this negative experience o inflation. The other sded the
coin should redly be mentioned hereaswell, namely that in our country,
economic reviva has twice been associated with the creation of new and
healthy money—in 1924 and in the middledf 1948. You may object that
thisisal along timeago, that today's problemshave morenuances. Andin
fact, you would beright. But the last 10 to 15 years have seen a confirma:
tion of the fact that practicaly dl countriesthat have tried to get along
withalittlebit o inflation, or indexation, haverun their stability policies
onto therocks.
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Thisdoes not refute at a theoretical leve the academic usefulness of
cost/benefit thinking in inflation theory, or of contract-based indexation
concepts. However, it seemsto methat the globa experience df inflation
since the start of the "70s can be equated with a fidd tria in society at
large, from which monetary policy can learn at least afew provisiona les
sons.

Thisexperiment hasshown that it isdifficult indeed to steady inflation-
ary processesonce they have gotten under way, that it is not possbleto
adjust the economic palicy autopilot to an annual ratedf 5 or 10 percent,
and then hope that the autopilot will stick toit. Firgly, thiscan be traced
back to the disappearanced theilluson of money and the dynamicsof
inflationary expectations. The theoriesd adaptive and rational expecta
tionshave proceededfrom thisstate o affairs. At thesametimean infla
tionary climate—at least in Europe—appears to favor militant
distributionconflicts. The competing claimsthat crop up hered the dif-
ferent groupsin society can easily develop a home-madeinflationary spi-
ral. A spird of thissort can easily start itsascent under an accommodating
monetary policy, and for certainwesk currencies, it can in certain circum-
stances beaggravated by the viciouscirclephenomenoninduced by depre-
ciation.

Highinflationratesthat fluctuateand aretherefore hard to predict ham-
per thesignalling and alocation function of relative pricesand thus also
thegrowth process, and thesefactsare pretty wel universally accepted to-
day. At thesametime, experiencein high-inflationcountriessuggeststhat
their popul ations perceivean uncontrolled ongoinginflation as a deterio-
rationin their quality of life, especialy asto datetherehasbeen almost no
successanywhereinindexing taxes, socid transfers,and interest and wage
incomeon a distributionally neutral basis. On the contrary: inflation al-
ways bringsabout achangein incomedistribution,and in thefinal analy-
gsin property distributiontoo, and usualy this is negative rather than
positive for the economy. This experience o frustration has had globa
consequences.

Until the beginning of the *70s, the stability policiesof a minority of
major central banks, for example those of the Federd Republic of Ger-
many, Switzerland, and at times Japan, too, tended to be classified asdog-
matic. But after theoutbresk of thesecond oil crisis (1979-80)at thelatest,
these policieswerelargely being imitated at the international leve, asthe
most important central banksjointly tried to get afresh grip on inflation,
which wasaccel eratingworl dwide. Some countries, e.g. the United King-
dom and the United States, gpplied a particularly strong grip to throttle
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the steep risein their inflation rates down to a more tolerablelevel, and,
without doubt, doing this meant at timestaking on high-level risks with
respect to employment. In general, the impression was created that coun-
triesof thistype, which appeared to havelost control over inflation, had to
apply monetary cold-turkey methods in the end so as to influence price
expectations into dropping in a sustained fashion. In Germany, we have
actually only taken this course once—after the outbreak of the first oil
crisis (1974-75) after German monetary policy had temporarily lost
credibility —due to ongoing and massive inflowsof funds from abroad.
Later on, Bundesbank policy did indeed display certain graduaistictraits,
after trust in the Bundesbank's perseveranceseemed to have been restored.
In the till unsettled academic controversy as to whether it is rigorousor
step-wise methods of inflation-fighting that promise more success, the
Bundeshank hasthusadopted a pragmatic attitude: It relateswhat it does
totheinitia conditions and the climateof expectationsin which itsmone-
tary policy hasto beapplied. | havegreat difficulty in seeing how any other
course could possibly be taken.

Thisattitudealso hastodo with thefact that weare awareour influence
hasits limitsand that we must not forget where they lie. Naturally, we
acknowledgethe widely accepted academic view that in the longer term,
inflation must always be understood asa monetary phenomenon. To this
extent, no central bank can evade ultimate responsibility for keeping a
check on price trends. In spite of the opinion that Germany was and is
more or lessan island of stability, our own experienceis not the least of
teachersin pointing out to usthe limitsthat obtain for monetary stabiliza
tion policy in the shorter term. This observation of mine may surprise
someaof you, who as professional or academic Bundesbank watchers keep
track of our statementsand measuresfrom timeto time. So without want-
ing to anticipatelater conference topics, let mesay a few wordsabout the
way in which we are trying to do justice to the hindrances and limitsto
monetary policy that we recognizewhen pursuing the practical implemen-
tation of our pricestability goas. Thoseforeign observerswho have been
occupying themselvesin some detail since the middleof the70s with the
Bundesbank's monetary policy have sometimes noted with astonishment
that the Bundesbank has seemed relatively generous when setting itsan-
nual monetary growth targets. Yeer for year, the Bundesbank derivesits
monetary growth target from two basic components: assumed growth in
production potential and so-called'unavoidable™ pricerise. Thus, we have
aways cut the monetary cloak with sufficient generosity for it to alow
enough room for appropriate economic growth. But on theother hand, we
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havea soassumed an unavoidable pricerise. Thishasdwaysbeen 0.5to 1
percentage point below the relevant inflation forecasts, which have never
been very high. And we haveal soexpressed the beief that therecan beno
goand then stopin price movements, but only agradua reductiondf infla
tion. In thisway, pricegoa shave been formulated over the yearsthat were
usually noticeably abovean inflationratedf 1to 2 percent,a pricerisethat
today we would characterizeasa satisfactory approach to pricestability.
This policy hasfairly often given rise to reproaches. For example, that
the Bundesbank likes talking about stability but isnt aimingfor it. In ac-
tual fact, the only redlistic assumption is that price risesthat aready ap-
pear to have worked throughinto business planning cannot be stopped at
once. At thesametime, our policy hasgiven usachanced reacting mod-
erately to external price shocks—such as ail price increases and import
price jumps determined by exchangerates. In doing this we have largely
been concerned to avoid transplantingexogenous price disturbances via
domesticadjustment inflation, without avoidingat any cost the direct ef-
fectsof terms-of-tradedeterioration on the domestic priceleve. A strategy
o this type naturally presupposesa certain public trust in the course of
central bank policy,and | haveto admit herethat pricesand wageshave by
no means aways reacted in an ideal fashion to the monetary framework
St hy the Bundesbank. S | am surethat in somecasesweweretendingto
betoo soft rather than too hard. Wedid indeed consider the probablecosts
d fighting inflation from a short-term point o view—thet is, the short-
term effectson productionand employment. A further peculiarity of our
stability policy strategy isthat wedo not formulate our pricestabilization
goa shehindclosed doors. Althoughthe Bundeshank hasstatutory protec-
tion againgt direct attempts at politicd interference, it tries very con-
scioudy to obtain a certain degree of advance backup from other
economicpolicy authoritiesand prominentgroupsin thecommunity. This
way o proceedingrestson theconvictionthat amonetary policy geared to
stabilizingthe priceleve can get satisfactory resultsin thelongtermonly if
thecentral bank's effortsareclearly recognizedby al economicactorsand
receive their support. For somedf thoseinvolved in economicactivity, a
monetary growth target may, however, appear to be a relaively abstract
quantity that has nodirect effect on the way they behave. Otherscould at
least pretend that they do not properly understand the Bundesbank'sin-
tentions. But wea so associatewith our monetary growth target an unmis
takable appedl to enterprisesand unionsto play their part, by behaving
moderately in the processaf priceand wageformation,indlowingthered
scopefor growth in our economy to beexploited asfar as possiblewithout
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endangeringthe postulatedf stability. What isjust asimportantin our pol-
icy isthe constant attempt to base monetary, fiscal, and general economic
policy on compatible benchmarksd stability policy. In thisfield, a well-
established ritual has developed in Germany, and it servesto coordinate
the various policy areasin a manner that the German public can recog-
nize. In joint consultation with thefederal government, the Bundesbank
ensuresthat the priceand growth conceptionsd the Bundesbank and the
federal government do not conflict. To date, thishasawaysled to thegov-
ernment agreeing to the monetary growth targetsannounced by the Bun-
desbank.

Now, what have been the resultsof our stability policy? In view of the
multitude of external disturbances and internal inflationary stumbling
blocksthat havehinderedour policy sincethebeginningdf the*70s, weare
by now moreor lesscontent with thelonger-termprice performancecof the
German economy. Since the middle of the *70s, the inflation rate, mea
sured by annual changesin the GNP deflator, has been moving without
overly strong fluctuationson an underlyingtrend of between 35 and 4.5
percent,and of |ate hasbeen tendingtowards 2.5 percent and lower. At the
same time, however, even if for other reasons, red economic growth has
weakenedin the medium term. Moreover, weare now havingtolivewitha
level of more than 2 million unemployed, which can probably be cut back
only step by step.

Nevertheless, | would not be prepared to g, in this unfavorable devel-
opment on thereal Sdedf the economy, economicinflation-fightingcosts
that would be to thediscredit of the Bundesbank'smonetary policy. There
ared coursemany deep-rootedfactorsthat havecaused asustained weak-
ening of economic growth from the supply side in many European
countries—including the Federal Republicdf Germany.' Sowe havetore
S the temptation to oppose underemployment with easy and cheap
money and higher government deficits. I n this respect, the businesssitua
tion wearefaced within Europedoes not seem to beasfavorableasit isin
your casein the United States.

On our sded the Atlantic, we will haveto pursue medium-term price
stabilization goals against the background of a certain Euro-pessmism,
but this pessimism should not beexaggerated. At least in thefield of fight-
ing inflation, thereisa'two-gpeed Europe to use Mitterand's expression
in another context. All around Germany there are countries

1. Seefor instance: Bela Balassa, The Economic Consequencesof Sodia Policies in the
Industrial Countries, Bernhard Harms Lecture, Kiel, June 23, 1984, Weltwirtschaftliches
Archiv, Vol. CXX, p. 213-27.
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withsimilar levelsof pricestability: Switzerland, Austrig, and the Nether-
lands. Moreover, the United Kingdom, Denmark,and Belgium aregetting
noticeably closer to thistrend. Effortsbeing madein Franceareaso con-
Sderable, even if not so successful. The monetary policy position in this
respect isa varied one; for example, monetary policy isapplied with more
vehemencein the United Kingdom than in somedf the other countriesl
have mentioned. The other speed isthat of the Mediterranean countries,
hopesd being able to make progresshereare not so high.

In the United States, monetary policy is confronted with the all-too-
familiar problemof enablingasoft landingfor avital and rapidly expand-
ing economy after a strong upswing. The fact that monetary and fiscal
policymakers do not at al times appear to be seeing eyeto-eyein thisre
gard will not facilitatesol utionsto your stabilization problemsin America

But I did not come hereto sing you somewell-known tunesfroma Euro-
pean lament. | hope, on the contrary, that on the basisd the joint efforts
o Americaneconomictheoristsand those responsiblein officefor public
policy, the American economy will soon have shot the rgpidsand arrived
at steady growthand relatively stable prices. | think thisisnot impossible.
If welook out of the window here at the Grand Tetons, we might think
themimpossibleto climb, andfor most of usthisistrue. But let metell you
astory that oned my old mountaineering friendstold me: A mountain
looksinvincibleonly from adistance. When you get closeto it you can see
tracks up it and even foot and hand holdsthat you didn't expect before. In
other words, thereis absolutely no reason to lose courage. | am sure that
theintellectual effort put into thissymposum will lend itsstrength to this
happening. Sin thissense | wish the organizers continuedand complete
successand would liketo thank youdl very muchfor listening so patiently
toacentral bank practitioner from theOld World.






Credibility and Monetary Pdlicy

Bennett T McCallum

Introduction

Accordingto my dictionaries," credibility™ isthe property of being credi-
ble, with the latter meaning roughly the same as believable. So with this
definition, a policy lackscredihility if it isonethat could not reasonably be
believed. It would appear that William Fellner (1976,1979), who intro-
duced the ideainto the macroeconomic arena, chose this particular word
becausehebdieved that the U.S. aggregatedemand policy of themiddleto
late 1970swas unsustainableand in that sense unbelievable. With the pas
sage d time, the term has come to be used in a dightly different way, in
particular,asmeaning"believed" rather than'bdievable” In what follows,
thetermwill be used in thislatter fashion: Credibility obtainsto theextent
that beliefsconcerning policy conformto the way in which policy isactu-
aly being conducted and to officia announcementsabout itsconduct.

It should beemphasized that this meaningisconceptual ly quitedistinct
fromthat pertainingto asituationin which it isexpected that future rates
o inflation will besmall. Asit happens, interestin the notion wasfromthe
start stimulated by Fellner’s argument that acredible(bdieved)disinflation
would belesscodly, intermsd foregoneoutput, than onethat the public
expected to beaborted. Becausedf thisinterestin disinflation, much of the
discussion has been conducted under the presumption that prevailing pol-
icy isof atypethat will lead toalow inflation ratein thefuture, and that in

Theauthor isindebted to Alex Cukierman, Marvin Goodfriend, Robert Hetzel, and Allan
Mdtzer for many helpful discussions, and to the National Science Foundation (SES 84-
08691)for partial financial support. Useful criticism of an earlier draft vas provided by Alan
Blinder, Stanley Fischer, Benjamin Friedman, Robert J. Gordon, Robert G. King,and David
E. Lindsey.
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turn impliesan agreement between correct beiefsand low inflationary ex-
pectations. But these conceptsare obvioudy quite different,and to define
theterm in the latter way would be to abuse languageas well asto create
unnecessary possibilitiesaf confusion.

A second distinction concerns phrasessuch as " credibility of monetary
policy? Here it isimportant to distinguish between policy as an ongoing
process—a way of making decisionsand taking actions—and the resulting
period-by-periodactions (instrumentsettings)themselves. Thus, the credi-
hility of a palicy isto bedistinguished from thecredibility of theannounce-
ments pertaining to a particular period. While the latter is certainly a
concept of someinterest, economists’ efforts are—for reasonsexplained by
Lucas (1980) —usualy morefruitful when focused on the analysisof poli-
cies, asopposed to specificpalicy actions.

Theobjectived the present paper isto describeand consider the most
importantexisting ideasconcerningcredibility of monetary policy. Specid
emphasiswill begiven to matters pertaining to the U.S. economy and the
practicesand procedures of the Fed. The main discusson beginsin the
next section with areview of Fellner’s hypothesisthat the costsof adisin-
flationary episode will besmaller when the public believesthat thedisin-
flation will in fact be carried out. This hypothesis has been chalenged
recently by B. Friedman (1983), Gordon (1983), Perry (1983), and others;
an evauation of their argumentsis attempted and some new results pre
sented. In thefollowing section, by contrast, the discussion centerson pos-
itiveanalysesof themonetary policymakingprocess. M odel sdevel oped by
Barroand Gordon (1983a, 1983b), Canzoneri (1983), and Cukierman and
Meltzer (1984)areexamined, the object beingtodevelopan understanding
o why certainfeaturesof monetary policy tend to prevail. The basicideas
of the analysis are then applied in the final section, which is concerned
with variousstrategiesfor obtaining a type df policy behavior that might
produce better macroeconomic results—Iless inflation with no more
unemployment —than the U.S. hasexperiencedin therecent past. Particu-
lar proposa stouched upon include the adoptionof a commodity-money
standard, a balanced-budget amendment, a legidated monetary rule, a
nominal GNP target, and the absorption o the Fed into the Tressury.
Some conclusionsare then suggested.

Theimportanceof credibility

Thebasicidead the credibility hypothesis—that the foregone-output
costsof adisinflationary episodewill besmaller if the public correctly be
lieves that the attempt will not be abandoned—is familiar enough to
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requireonly abrief sketch. If, for example, theeconomy's aggregatesupply
function (or Phillipsrelationship)isdf theform?

(1) y¢ = ¥ = as(Ap; = E1Ap) + NYiot = i) + Uy

with u, a purely random disturbance, then the inflation rate, Ap,, can be
lowered without any del eteriouseffect on output relativeto capacity y. —

¥, providedthat thereductionin Ap, iscorrectly anticipated by at least one
period, while a cumulative output reduction of «;/(1 = N) will occur per
unit decreasein Ap, if the latter is not anticipated. More generdly, if in-
stead of (1)thesupply functionisaf the nominal-contract type utilized by
Fischer (1977),

(2) v, - 9 = ay(Ap, — E1Ap) + o(Ap; = Ei»Apy) + aolBr 1A -
Ei2Ape) + M1 = ¥l + 4y,

then each Ap; reduction must be anticipated two periodsin advance to
avoid dl output costs, with an extension to Jperiod lags straightforward.
These costs will, nevertheless, be smdler the smaller is the excess of ex-
pected over actual inflation ratesduring theepisode.? Therather different
contractsadf the typeemployed in Taylor's models (1980, 1983a) also give
rise to such effects. An interesting recent anaysis using a more genera
framework appearsin Fischer (1984).

Two or three yearsago, the relevanced thiscredibility hypothesisfor
theU S economy was, | believe, very widely accepted by economistsdoing
macroeconomic research.> More recently, however, it has been caled
into question on the basisof U.S data referring to the recent (1982-83)

1 Hereq, > 0and0 =< X < 1whiley, and ¥, refer tologarithmsof actual and'capacity" or
"natural rate'" valuesof aggregateoutput for period t and p, isthe log of the aggregate price
level. Inequation (1), E,-;Ap, merely denotesthesubjectiveexpectationof Ap,heldat theend
of period t-1. At various points, however, we will interpret E,_,(.) as the conditional mathe-
matical expectation E(. | ,.;) where @, isan information set including realizationsof all
relevant variablesin periodst = 1,t = 2, . . . . Inother words, weshall inthat casebe assuming
rational expectations. That hypothesis is neither necessary nor sufficient for the credibility
hypothesis, although there are strong relationshipsand many pmponentsdf the credibility
hypothesisdoin fact cometothe latter by way of rational expectations.

2. Thisstatement is phrased so as to avoid taking a position on theissuedf whether-costs
areincurred whenevery, = §,, or only wheny, < . Thusthis paper continuesin the com-
mon tradition of bypassingthisfundamental and important issue.

3. Note that the'credibility hypothesis' does not imply only that policy credibility (asde-
fined above)obtains, but alsothat theeconomy's Phillipscurveisof theexpectational variety.
TS terminology istakenfmm Fellner.
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recesson and dowing o inflation. In particular, Friedman (1983, 1984),
Gordon (1983, 1984), and Perry (1983)haveeach suggested that the credi-
bility hypothesisand itsclose intellectual kin, the “Lucas critique: arefac-
tually incorrect. More specificdly, they have argued that conventional
(i-e., non-rational expectation) Phillips curve relationshipsbased on pre-
1980 data are consistent with the disinflationary episode, and that this
would not betrueif the credibility hypothesishad empirical relevance.

+The most extremed the positionstaken in these papersisexpressed by
Friedman (1983, p. 14), who indicatesthat the unemployment-inflation
figuresare dtrikingly inlinewith theconventional estimatesof thecost of
disinflation surveyed by Okun." This reference, of course, is to Arthur
Okun's famous summary o six econometric Phillips curves, which indi-
cated that 'the cost o a 1-point reductionin the basc inflation rateis 10
percent of a year's GNP, with a range [across moddls] of 6 to 18 percent”
(Okun, 1978, p. 348). In making hiscal culation, Friedman presumesthat
theepisodelowered theinflationrateby 5 percentage pointsand estimates
that the incremental unemployment during 1980-82 was about 5 point-
years. Thesefigureswould imply asacrificeratio>df only about 2.5t0 3.0
(dependingon the'Okun's Law" figure used to convert unemployment
into output loss), well bdlow Okun's lower limit of 6. But Friedman also
counts unemployment predicted for the years 1983-88, which totalsthree
timesas much as that for 1980-82, giving him a final vaued 1012 (‘to-
ward the pessmisticend of Okun's range”) for the episode's sacrificeratio.
In amore recent look at the episode, furthermore, Friedman (1984)wasable
to useactual datafor mostof 1983. Thisbrought thesacrifice ratiouptothes-
6 range without relianceon predictionsd’ future unemployment.

4. An entirely different argument calling into question the hypothesis was developed by
Grossman (1983).Thisargumentconcernsequation(1) together with rational expectations(i.e.,
with E,_,ap, = ElAp, | 2,..1]) a specificationthat has often been interpreted as applying to an
economy withfull priceflexibility. Under that interpretation, asGrossman notes, thetruestruc-
tural supply function (asdevelopedin Lucas [1973]) relates to contemporaneousperception er-
rorsrather than anticipationalerrors; equation (1)isjust an aggregated reduced-formexpresson
that is appropriate in some cases. Consequently, if individualspossess useful information on
contemporaneousnominal aggregates(money stock or priceindex vaues),aswouldseem to be
thecasein actudlity, then previoudy formed expectationsof Ap, areirrelevant for output deter-
mination. Credibility then becomes unimportant for price and output developments; all that
mattersis the path actually teken by the money stock and priceleve. So, Grossman in effect
suggests, credibility argumentsareimportant only for economiesin which thereissomesticki-
nessin priceadjustments. McCallum (1982)usesa related argument tosuggest that pricesticki-
nessisinfact afeatured the U.S economy.

5. Thesacrificeratioisthe percentd ayear's output lost divided by thenumber of percent-
age points(onan annual basis)that theinflation ratefalls. The term wasused by Gordon and
King (1982).
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Basicaly thesameraw data have al so been examined by Fischer (1984).
Asaresult of adightly different assumption regardingthe natural unem-
ployment rate (6.5 percent vs. Friedman's 6.0), and adifferent set of predic-
tionsabout unemployment in 1984-1988, Fischer findsa sacrificeratio
around 5106, at thelower end of the rangequoted by Okun” (1984, p. 27).
If, moreover, theinflation drop is viewed as 6 percent, rather than 5 per-
cent, then theimplied sacrificeratio is below the Okun range.

Perry's (1983)study of the recent episodeisbased in part on acompari-
sond actual nominal wagechangesduring 1980:1-1983:11 with valuespre
dicted by an equation estimated on data from the period 1954:1-1980:1.
Evidenceinfavor of thecredibility effect would consist of negative predic-
tion errors, i.e., actual minus predicted valuesd the rate d wage change.
In hisevaluation o the results, Perry emphasizesthat such errorsdo not
show upin 19800r thefirst threequartersof 1981, and that thoseresulting
for 1981:1V-1983:11 arenot largecompared to their standarderrors. It isthe
case, nevertheless, that the prediction errorsare negetivefor each of the
last seven quartersthat heexamined, 1981:1V-1983:11. Thisfinding, which
isduplicatedfor the DRI modd's wage equationin astudy by Blanchard
(1984), isqualitatively consistent with the credibility hypothesis.

Perry (1983)al soreportsthat price-changepredictionerrorsare predom-
inately positive, rather than negative, for two df the three versonsd the
Gordon-King(1982)inflationequation. Thus, from thisequation,'there is
no evidence supporting the credibility hypothesisin connection with the
present policy of disinflation” (Perry,1983, pp. 598-99).A smilarfindingis
reported by Claridaand Friedman (1983).6

What should wemaked al of this?Certainly thereisnot agreat deal of
evidencein thequarterly datafor 1980-83 that would serveto changethe
mind of someonedubiousabout thecredibility hypothesisor, for that mat-
ter, the Phillipscurve gpplicability of the Lucas critique. But likewise the
record is not such that a true believer—even a reaively open-minded
one—would be strongly inclined to alter his position. A leading reason is
noted by Perry (1983,p. 600):'No measureexistsof what privatedecision-
makers thought about policy aims in-this period. Because of this, one
could argue that the promised benefits of credible disinflationary policy
have not been redized because the credibility of anti-inflation policy has
never been established.” My own opinion gives a great deal of weight to
this argument. Some reasons for doubting the Fed's resolve to eradicate

6. Other studiesdf theepisodehavebeen conducted by Cagan and Fellner (1983)and En-
glander and Los (1983).
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inflation can beinferred by considerationof Herb Stein's (1980)list of Six

featuresthat adisinflationary policy should possessin order to becredible.
Theseinclude:

1 A combination of variouspolicy measures.

2. Cooperation between the president and the Fed.

3. A highdegreed bipartisansupport.

4. Quantitativespecification of intermediate-term goasand measures,
so that deviationfrom the program will beimmediately visble.

5. Rgectiond any commitment about the unemployment rate.

6. Reection o substitutemeasuressuch as'incomes paicy.?

Amongthesefeatures, only No. 6infact obtained duringtheepisodein
question. Of particular importance, in my opinion, wasthe absenceof fear
ture 4, about which morewill besaid bdow.

Indeed, froman ex post perspective,asof June 1984, itisnot at al clear
that the episode of 1980-82 did in fact involve a change to a new, non-
inflationary policy regime. Neither privatenor governmental forecastsare
now predicting a continued lowering o the inflation rate from its 1983
level, and some vector autoregression models are predicting sharp in-
creaseswithin afew months. Morefundamental is the evidence concern-
ingpolicy provided by the behavior of the monetary base. In particular,the
growth rate o the (St. Louis) base has averaged 8.4 percent per annum
sincethethird quarter of 1979, ascompared with 2.8 percent for the 22-
year period 1947:1V-1969:1V.

Examination of one particular episodeis, of course, not the preferred
method of testing hypotheses. Standard econometric techniques utilize
datafromlonger sampleperiodsand so arelesssusceptibleto distortion by
oneor two randomdisturbances. Thus, a preferableapproach to theissue
at hand would be a more genera consideration of the empirica signifi-
canced thecredibility hypothesis/Lucas critique. In thisrespect it isnota:
blethat Gordon (1984, p. 42) hascontended that 'the U.S Phillipscurve
appearsto be one of the mogt stable empirical macroeconomic relation-
shipsdf the postwar era, one that showsno signasyet of being subject to
Lucas’s econometriccritique.” Thisconclusion isbasadin part on thestudy
by Gordon and King (1982, pp. 224-29), who find only minor evidenced
parameter changes between subsamplesdivided at theend of 1966.

Since whether one finds evidence o relationship changes will depend
on theway in which helooks, | will report the resultsdf a brief investiga:
tion of my own. One consideration of importanceis that evidence df a
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parameter change will assert itsdf more clearly when the aternative
hypothesis—alternative, that is, to a null hypothesis representing no pa
rameter change—is not excessvely generd. From theanalysisof Sargent
(1971), one would expect that the place to look for changesin a Phillips
relationshipisin the value o the coefficientsattached to past inflation
rates. Accordingly, | havelookedfor changesin thevauesd by, . .., byin
equationsdf theform

(3) Ap.=ap + a;X; + aX_; + bjAp| + ... + bNAPLN + €,

wherex, denotesthe U.S unemployment ratefor maesover 20 yearsdf age
and with p, measured asthelog of the PCE deflator. | havesought to deter-
minewhether theb; valueschanged between the noninfl ationary 1950sand
theinflationary 1970sby expressingeach o thesecoefficientsasb; = by, *
b, d;, Whered, isadummy variableequalingzeroin theeerlier periodand 1.0
inthelater period. | havefollowed Gordon and King (1982)in using theend
o 1966asthebreakpointfor d,. My overal sampleperiod is1954:1-1982:1V;
seasonally adjusted quarterly observationsare used.

Sincethequarterly inflation rate was, over theearly part o thesample,
fairly well-represented as a first-order autoregression (see Nelson [1972)),
let usfirst consider OLS estimateswith N = 1. With thedummy excluded
weobtain

@ Ap, = 0026 - .0012x, + .0009x., + .875Ap
2.5) (1.6) (1.2) (17.8)
Rz = 0739 SSE = 000155 DW = 251

where SSE isthe sum of squared residuas, and the figuresin parentheses
areabsolutevaluesoft ratios. Including the dummy —allowing the coeffi-
cienton Ap, , to bedifferent after 1966—gjives riseto thefollowing:

(5 ap, = .0053 - .0007x, + .0003x., + .230Ap, + .566d,Ap,,
(5.0 (L1 0.5) (1.3) (63

Rz = 0791 SSE = 000124 DW = 217

Obvioudy thedummy variableishighly significant;indeed, it carriesmost
o the explanatory power. Other aspectsdf the results are not, however,
satisfactory—e.g., the unemployment variables have little explanatory
power. Consequently, it appearsthat a larger value df N is needed, that
morelagged valuesdf Ap, arerequiredto reflect theeffect of past inflation.
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Estimateswith N = 4 indicatethat the fourth lag is not important, so

results will be reported for N = 3. With the inclusion d the post-1966
dummies, theseestimatesare

(6) Ap, = .0046 — .0017x, + .0010x,, + .158Ap., + .241Ap,

4.2) 2.5) (1.6) (1.2) (1.8)
+ .183Ap.s; + Sl7dAp. - .399dAp.  + .213dApes
(1.3) 3.1 2.1 (1.2
Rz = (0819 SSE =0.001078 DW=19%5

Without thedummy terms, the SSE valueis 0.001232. Consequently,the
relevant chi-squaretest statistichasthevaue[(0.001232/0.001078)-1] [120-
9] = 15.9. As there are three constraintsunder the null hypothesis, the
critical valuefor atest with significanceleve 0.01 is11.3. The null hypoth-
essd no parameter changeisthereforeeasily rejected.

Furthermore, it will be noted that the sum of the b; valuesis 0.913 for
the pogt-1966 subperiod and only 0.582 for the earlier subperiod. These
numberswould suggest very different picturesconcerning theextent of an
inflation-unemployment tradeoff across inflationary steady states to
someonewho (incorrectly,in my opinion) believed that theestimatescould
beinterpretedin thisfashion.

While the foregoing investigation is certainly not a definitive study, its
results illustrate that the Gordon-King finding is sengitive to the testing
strategy employed. To concludethat Phillipsrel ationshipsare not suscepti-
bletotheLucas critique,and thusthat the credibility hypothesisisinvalid,
seems prematureat best. Let us continuethisdiscusson, then, under the
presumption that expectational effects areimportant in relationshipsde:
scribing output/inflation tradeoffs.”

Reasonsfor credibility problems

Our next topic concernsreasonswhy credibility tendsto below. At this
point theintentionisto discusstheissueat agenera and dightly abstract

7. At the Jackson Holeconference, Robert Gordon reportedsometest statisticsindicating
that the difference between my results and those of Gordon and King arises primarily be
cause my specification(3)does not includea number of additional explanatory variablesthat
doappear in theGordon-King study (1982, p. 218).0One's conclusionsconcerning the relative
meritsof the testsmust then rest, toaconsiderableextent, on hisjudgment astothetheoreti-
cal appropriatenessadf theinclusiond theseadditional variables.
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level, turningin the next section to specificsconcerning the United States.
The discussion will be somewhat specific even here, however, in that its
emphasiswill beon the tendency of inflation rates—and agents expecta
tionsof them—to excead valuesplanned and announced by the monetary
authority.

Amongstudiesdesigned to explain palicy behavior of the monetary au-
thority, the most prominent analysisrelating to the subject at hand isthat
presented by Barro and Gordon (1983a, 1983b), who built upon insights
originaly developed by Kydland and Prescott (1977).In the Ssmplest ver-
sond the Barro-Gordon (1983b) model, the monetary authority's objec-
tive function isincreasing in the current inflation or monetary surprise,
but decreasing in the square of the inflation or money-growth rate itsdlf,
with discounted valuesof similar termsfor dl future periods.? If thisau-
thority were to adopt a policy rule that chose among constant inflation
rates? he would recognizethat on average, surprise vaueswould be zero
sothat the optimal choicewould befor azeroinflation rate. For thesame
sort of reason, an averageinflation rate of zero would be implied by the
optimal rule choice when a broader classdf rulesis permitted.

Suppose, however, that thereexistsno mechanismfor ingtitutionalizing
apolicy rule, so that the authority proceedsin a discretionary manner, se
lecting current inflation rateson a period-by-periodbasis. In each period,
then, he will takethe prevailing expectedinflation rate asa given piecedf
data (aninitial condition).The current surprise vaue then appearsto be
under his control, so the optimum choice df the current inflation rate
seemsto bethat which just balancesthe margina benefit of surpriseinfla
tion against the marginal cost of inflation per se. With an objectivefunc-
tiondf thetypedescribed, thisoptimal vauewill bestrictly positive,witha
magnitudethat isgreater thelower isthe cost assigned to inflation.

Rationd individualsunderstand this process, however, so the public's
expectations about actual inflation are correct on average. Thus the

8. Other versionsaf the model exist. The square of actual inflation relativeto some con-
stant target rate appearsin one, whileBarroand Gordon (1983a} use the squareof y, — k¥,
(withk > 1) asa penalty term rather than making the objectiveincreasinginy, — ¥, (orthe
surprise term).

9. There is no need, in the Barro-Gordon setup, to distinguish between inflation and
money-growth rates. Consequently, weshall for simplicity writeasif the authority weredi-
rectly selectinginflation values.
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surprise magnitude is zero on average, over any large number of periods,
even though the monetary authority viewsit as controllablein each per-
iod. Consequently,thereison averageno benefit actually materidizingto
compensatefor the cost of a positiveinflation rate. Thediscretionary out-
come, it isclear, features moreinflation but the same amount o surprise
inflation (onaverage)as under arule. According to thismodel, then, adis
cretionary mode of policy behavior by the monetary authority leads to
consequencesthat are unambiguoudly poorer than would obtain (for the
same economy and sameobjectives) under rulelike behavior.

Credibility entersthe picturewhen Barro and Gordon enrich the menu
o considerationsto reflect the possibility of reputational strategies. In a
reputational equilibrium,the monetary authority deliversa preannounced
inflation rate in each period even though thisrateis below the value that
would obtain under discretionary behavior, the reason being that any de-
parturefrom the preannounced value would induce privateagentsto dis
believe announcementsconcerning the future and expect more inflation
than promised. Under the Barro-Gordon assumptions regarding the poli-
cymaker's objectives, this rate lies between zero and the discretionary
valuediscussed above. Thus, in each period, the monetary authority parti-
aly bypassesthe apparent possibility of exploiting given expectationsbe
cause o his recognition that such exploitation would lead to a loss of
credibility (reputation)that would imply a more unfavorable tradeoff in
thefuture. Takingaccount of reputational effects, Barro and Gordon then
obtain an equilibrium solution that is a weighted average of those that
would obtain under discretion and under the optimum institutionalized
rule. A concernfor credibility is helpful, but is not afully adequatesubsti-
tutefor the possibility of an ingtitutionalized rule.

The Barro-Gordon line of analysis accurately reflects, in my opinion,
severd crucia aspectsd the situation that actually obtainsin the US
economy. In particular, its emphasis on the tenson created by the desir-
ability of money growthsurprisestogether with the undesirability of antic-
ipated money growth, seems central to the policy problem. It provides,
moreover, an explanation of why our economy experiencessignificantly
positiveinflation on averageeven though policymakers (aswell asecono-
mists) professto believethat no benefitsare thereby induced.

Taylor (1983b) hasexpressed reservationsabout thisaspect of theBarro-
Gordonanalysis. Hisargument isthat, in other contextsinvolvingsimilar
tensions,'society  seemsto havefound waystoinstitutethe optimal (coop-
erative) palicy. For example, patent lawsare not repeded each year to pre
vent holders of patents from creating monopolist inefficiencies [that]
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would eliminateany incentivefor futureinventions” (1983b, p. 125). That
argument seems unconvincing, however, for the Barro-Gordonanalysisis
designed for an economy with fiat money, and our system has only re
cently completed its dissociation from a commodity-money (gold)stand-
ard. Thusit should be possible, if Taylor wereright, to point to the recent
creationdf someinstitutional arrangement comparableto our patent sys
tem. Indeed, the need for something o this type would seem to be the
main message d the Barro-Gordon andysis. This argument of Taylor's
seemstoimply, moreover, that our system hasbeen generating theoptimal
amount of inflation—which he disputeselsewhere (1985).

My own reservationswould be just theopposited Taylor's. Specificdly,
| would think that the actual situation in the U.S. would be better repre
sented by the purely discretionary equilibrium, in the Barro-Gordon
model, than by the reputational equilibrium. Establishment of the latter
apparently requiresspecification by the policymaker of a(noninstitutiona-
lized) rule governing preannouncementsthat isenforced by thecost of de-
partingfrom itsinstructions. (SeeBarro and Gordon [1983b], p. 108.) But
there is no exigting counterpart of this rulein the U.S. system. Indeed,
spokesmenfor the Federal Reservehave been adamant in their rejection of
any prespecified patternof policy behavior andintheir assertionsconcern-
ing the desirability (oreven necessity) of policymaking flexibility.!° In ad-
dition, | am bothered by the assumption about expectations utilized by
Barro and Gordon (1983b, p. 108).

More recently, Cukiermanand Meltzer (1984) have enriched the afore-
mentioned line of analysis by incorporating three complications not
present in the basic Barro-Gordon framework: imperfect control of, and
unreliableannouncementsabout, money growth rates, plusstochastically
changing objectives o the policymaker. The fluctuationsin objectives,
moreover, are not promptly recognized by the public. Theseextraingredi-
entspermit Cukiermanand Meltzer toderivealarge number of interesting
conclusions concerning monetary behavior; two examples are that the
monetary authority will choose to have relaively looser control proce
duresthehigherishisrated time preference, and that looser control leads
to higher averageratesof money growth (andinflation).Despitetheinge
nuity of these enrichments, however, the basic source of an excessve

10. See, for example, thestatementsin Volcker (1982,1984). Also see thediscusson of the
Fed'sattitude by Hetzel (1984a) and Lombra and Moran (1980).
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average inflation rate continuesto be the exercised period-by-perioddis
cretion, rather than the onetimechoiced arule."”

A point emphasized in the Barro-Gordon discussionsis the compatibil-
ity of fixed ruleswith policy activism, i.e., responsesto the current state of
the economy. The distinction between rulesand discretion is quite differ-
ent from thedistinction between activist (i.e., contingent)and non-activist
(e.g., constant growth rate) rules. Canzoneri (1983), by contrast, has re-
lated the two distinctions by positing an environment in which desirable
activist responsesdepend upon a state variableabout which the monetary
authority hasprivateinformation (i.e., one not currently observableby in-
dividual agents). This makesit impossblefor agentsto verify, in agiven
period, whether the current rateof money growth differsfromitsaverage
valuebecaused an activist, rule-dictated responseto current perceptions,
or because the monetary authority is attempting to exploit initial condi-
tionsasin a discretionary equilibrium. But whilethat point is correct as
stated, it does not imply that from aseriesd observationsthe public(i.e.,
individual agents)cannot tell whether the monetary authority isfollowing
aruleor behaving discretionarily,for the averagemoney growth rates will
differ. Consequently, thedifference between the two distinctionsseemsim-
portant, despite Canzoneri's example.

The main messagesthat | seein dl of thisare, then, those stressed by
Barroand Gordon. They arethat (1)discretionary behavior tendsto lead
to excessiveinflation, and (2) the operation of rulesdoes not precludeac-
tivist stabilization responses. Reputational considerationsmay move the
outcomein thedirectiond an optima ruleequilibrium, but will dootoa
limited extent. What is needed to prevent excessiveinfl ation,and expecta
tionsaf the same, isthe adoptionaof an appropriate palicy rule.

It may benoted that the undesirably highinflationratesin discretionary
equilibriain the Barro-Gordon framework do not necessarily correspond
toimperfect credibility asdefined above—that is asexistingwhen thereis
a divergence between privately expected and actual or officialy an-
nounced vaues. Thereis, however, an interpretation of the discretionary

11. Cukierman and Meltzer (1983, pp. 35-35) suggest that their framework does not in-
volveany dynamic inconsistency'because the'action' taken by the public [formingexpecta
tions of money growth] does not depend on thefuture settings” of policy variables. As the
same expectation formation is the public's only “action” in the Barro-Gordon and Kydland-
Prescott setups, these must also involve no dynamic inconsistency in thissense. A different
concept might define dynamic inconsistency as obtaining when there exists a discrepancy
between instrument settings under rulesand under period-by-period decisionmaking (given
the same preferences and technological constraints in each case). This sort of discrepancy
would prevail in the Cukierman-Meltzer framework, if ruleswereconsidered.
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equilibrium path that matches the second of these definitions precisdy.
Supposethat in periodt the monetary authority takesE,.,Ap; asgiven, but
that he recognizes thatfuture surprises have expected values of zero.
Thus, in periodt hechoosesAp, > Oand plan§or Ap;.y, = Ap,; =... =
0. Then when period t +1 comesaround, the relevant initial condition is
that E,Ap, . ,isgiven, Sotheauthority choosesA, ., > 0and plansap,, ; =
Apy.3 = ... = 0. In each period, according to this story, the monetary
authority takesactionsthat differ from thosethat he planned, last period,
to take. Then if his announcements accurately represent his plans, the
equilibriumwill beonein which inflation in each period—or more gener-
ally on average—exceedsitsprevioudy plannedand announced vaue. Ra
tiona privateagents expectationswill, on average, equal actual vaues, so
they will bedifferent from planned and announced vaues—a situation of
low credibility.

Tothispictureit may be objected that the policymaker is posited as be
havinginapeculiar manner. In particular, heisnot accuratein hispredic-
tions about how he himsdf will behave in the future. Dynamic
inconsistency thus prevals in a different sense than that described by
Barro and Gordon (1983a, p. 599). Thisobjectioniswel taken, but on be
hdf of the story (equilibrium concept) offered, it can be said that it de-
scribes a process in which outcomes are consistently less desirable than
those planned and announced by policy authorities. In particular, thereis
in the exampleat hand more than zero inflation on averageeven though
the monetary authority isalwaysplanningand announcingthat theinfla
tion rate will be zero in the future. It seems possible that this story has
some relevance for actual economies.!? It certainly conformsin severa
respects—target misses, base drift, positiveinflation—to the portrayal of
theU.S experienceasdescribed by Hetzel (1984c), LombraMoran(1980),
and other knowledgableobservers.

Macro pdlicy aredibility in the United States
In this section we turn our attention more specificaly to the United
Statesand, in particular, to itsmonetary authority, the Federal Reserve. In

a discussion concerning credibility, the first thing that needs to be said
about the Fedisthat it appears, from the viewpoint of an outsideobserver,

12. 1t is, in my opinion, not obviousthat it iswrong toassign a differentextent of rational-
ity to private agents, whose modeled actions impinge primarily on their own welfare, and
policy authorities, whosemodel ed actionsimpinge primarily on others. Totreat such actions
differently isto admit to havinga poor model of the political process—somethingthat | am
willingtodo—for, with agood one, policymakers couldsimply betreatedasmaximizing their
own privateindividual utility subject to theconstraints of the political process.
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that the Fed has no desirefor asituation of high credibility. Of course, it
would prefer that the publicexpectsthat future inflation rateswill below.
But, asemphasized earlier, that isnot thesameasdesiringa high degreed
conformity in general between public beliefsabout policy and the Fed's
own plans.

Thereare variouswaysin which the Fed's actionsand proceduressug-
gest theabsenced adesirefor public understandingdof the policiesbeing
pursued. One obviousexamplein this regard was the Fed's oppositionin
the 1970sto Congressiona proposalsfor theannouncement of monetary
targets. & continuing sgnificance is the practice of announcing target
ranges—with quite wide bands—for a number of different monetary ag-
gregates. In addition, there is the ambiguity concerning the meaning of
the "targets’—arethey something that the Fed attemptstoachieve, or do
the numbers serve merely asindicators relevant to judgmentsabout cur-
rent conditions?

To these observationsit might be countered that the Fed's position is
appropriate since it is undesirable to have targets expressed in terms of
monetary aggregates. The items of actual concern are macroeconomic
god variablessuchas inflation,employment,output growth, etc. Thusitis
undesirablefor the Fed to try to achieve announced monetary targetsin
thefacedf exogenousdisturbances; instead, according to thisargument, it
should readily abandon monetary targets when to do so would result in
better fulfillment of macroeconomic goas. Consequently, the argument
concludes, the ambiguity concerning monetary targetsis not evidence of
any lack of desireto communicateactual gods. But if that isthe position
o the Fed, then it should be happy to announce target pathsfor the goa
variables, if it wantsits plansto be understood by the public. In fact, of
course, the Fed ison record asopposing the establishmentd publicly an-
nounced targetsexpressed in termsaf god variables. '3

The absenced adesirefor credibility isaso suggested by the type of
dialoguethat often arisesin responseto criticismor suggestionsfor proce-
dural changes. For example, officidsd the Fed havefregquently responded
to criticism regarding money stock variability—i.e., fluctuationsin M1
growth rates—with the assertion that the Fed is unable to exert control
over theaggregatein question over short spansd time. Almost smultane:
oudy, other officidsdf the Fed havearguedin oppositionto proposalsfor
theadoptiondf operating proceduresthat would serve to improve month-

13 See, e.g., Volcker (1983).
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to-month monetary control.** Then, in responseto thecriticismthat arises
naturally fromthisconcatenation,it hasbeenarguedthat short-run mone
tary control is unimportant; aslong asthe money supply iswell managed
over longer interval sthereisno need, it is argued, for improved month-to-
month control. But that position is hard to reconcile with the Fed's ten-
dency to permit 'bese drift," i.e., its practice of expressng each period's
money stock target in termsaof percentage changesfrom that period'sstart-
ing value, without adjustmentsto compensatefor target missesd the pre
viousperiod.’® Clearly, if misseswerewhitenoise, this practicewould lead
to random-walk behavior of money stock deviationsfrom any given target
path—which isnot what most economistswould mean by long-run con-
trol.'* More generdly, long-run control under dmost any definition re
quireseither accuratemonth-to-month control or an absence of basedrift.
It isthus difficult not to obtain the impression that the Fed placeslittle
valueon long-runmonetary control —an attitude that sharply contradicts
the Feds own statements about the relationship between inflation and
money growth, together with itsannounced determination not to contrib-
utetoinflation."

It might be possible to construct an argument that inflation (and thus
monetary control)is not actually of muchimportance,'® but that isnot the
issueunder discussion. The point of the previousparagraphisthat the nat-
ureof the Fed's multipart responsetoitscriticsis not of atypethat would
engender bdief that the Fed isfrankly conveyingaclear notion o itsgoas
and intentions. '

Asaresult of therecord of thelast 15 years, many economistshave con-
cluded that basic institutional reforms will be required to create a high

14. Especialy relevant in thisregard was the Fed's |ong-lastingopposition to contemporaneous
reserve requirements. One of the reasonsgiven for the Fed's reluctanceto change—the possible
technical infeasibility of banks compliance with contemporaneous requirements—was itself
enough to giveonedoubtsabout thecandor of the position(giventhat such requirementsprevailed
before 1968). Asa climax to the matter, when the Fed finally introduced in 1984 a schemethat it
describesas contemporaneous reserve requirements, it choseone that continuestofeature a two-
day lag between theend of computation and maintenance periods. AsGoodfriend (1984) has ex-
plained, this two-day lag could—depending on whether the Fed stabilizes the federal funds rate
during the two days—make the system no different for monetary control purposesthan others
previouslyfound wanting.

15. From 1975 to 1978, base drift could occur every quarter; since the passage of Humphrey-
Hawkins |legidationin 1978it occursonce each year, with asecond occasion possible (and redized
in 1983).

16. Barro (1982, p. 105) refersto thistype of regimeas'one that possesses no nomina anchor”

17. See for instance, Vol cker (1984).

18. | would not try to do 0.

19. Another indicationis provided by the Fed's oppositionto the prompt releasedf trading-desk
directivesand minutesof FOM C meetings.
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degreed credibility for promisesthat the Fed will not permit inflation in
thefuture. Thebasicamdf the proposed changesis of course, togenerate
noninflationarybehavior of the monetary system, asopposed to optimism
unrelated to any changesin theforcesthat haveresultedin theinflation of
thepast. A number of quitedistinct poposals, representing different mon-
etary standards, have been presented. Prominent among there are pro-

posdsfor:

® Adoption o agold standard or someother commodity money system.

® Passaged aconstitutional amendment requiring a balanced budget
for thefedera governmentin each year.

® | egidativeimposition of a monetary ruleupon the Fed.

® Conversond the Fed intoa bureaudf the Treasury.

A completeconsiderationdf these proposasisclearly beyond the scope
of thispaper. But sinceeachd thefirst threeinvolvestheadoptiondf some
form of a ruleinvolving precommitment, discussionof certain aspectsis
needed. More complete reviews have been provided by Stein (1980)and
Friedman (1984).

Thelogica attraction of agenuinegold standard@is that it makesthe
price level—i.e., the money price df commoditiesin generd —a relative
price. There are then limits on the extent to which the price leve can
changeover any givenspan of time, limitsthat aredetermined by changes
in tastesand technology rather than the speed with which paper money
and bank depositscan becreated. Thusit seemsamost certain that severe
inflation could not occur whilea gold standard wasin operation. Thesys
tem does, however, permit significant cyclica fluctuationsin the price
level, correspondingto rel ative pricechanges between gold and commodi-
tiesin general . How severe thesefluctuationswould beisa matter open to

20. Friedman's (1961-1984)distinction between'red" and'pseudo” gold standardsissome-
what unclear. It hasbeen summarizedby Stein (1980, p. 63)asfollows: “A red goldstandard is
aconditioninwhichgoldand promisesto pay gold arecircul atedand exchangedfredly but in
whichthegovernment doesnot pegthe priced gold relativetothe national currency . . . . In
a pseudo-gold standard, the government fixesthe pricedf gold by standing ready to buy or
&l 1t would seem that the existenceof a national currency with a pegged gold price would
constitutea genuine gold standard provided that this priceis maintained permanently. The
gold standard then amounts to a rule governing the behavior of currency issues, one that
subordinates the currency in a way that makesit consist of "promisesto pay gald." Aid in
understanding Friedman's point isprovided by a useful paper by Cagan (1982)that describes
theforcesfor management of actual gold-standardsystemsin a discretionary manner. Cagan
a0 describesthe influencesthat tend to bringabout the breakdown of such systems.
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dispute, but most students seem to believe that the magnitude could be
troublesome. Various writers have consequently proposed a monetary
standard based on a composite commodity bundle, rather than a bundle
consisting of gold alone. Hall (1982), for example, has suggested that a
bundle composed of ammonium nitrate, copper, aluminum, and plywood (in
specified quantities),would have rather smdl reldive price changes—reddive
to commodiitiesin general—in the United Statesd the present day.2!

A significant difficulty with a composite commodity system isthat a
bundle such as Hdl's would not possess the historicaly based, mydtica
attractivenessaf gold. All arrangementsconcerning the bundle would ob-
vioudy betheproductof explicitattemptsto conscioudy deviseadesirable
monetary system. But in the absence o the mystique widely accorded
gold, therewould be little reason to prefer acommodity money systemin
comparison to one based on fiat money. Furthermore, if the commodity
dandard (i.e., the'dolla™ priced the bundle) were adjustable, as Hal pro-
poses amonetary authority not bound by a rulewould havethesametyped
incentivefor discretionary behavior asexists under our present system.?

It shouldal so be mentioned that much of the apparent support for a
gold standard is probably based on distorted viewsof what such asystem
entails. Friedman (1984,p. 45) hasconjectured that agenuinegold stand-
ard’has minusculepolitica support.”

L et usturn next to theseconditem. Whilethe notionof aconstitutional
amendment providesan attractiveroutefor possibleinstitutionalization of
a non-discretionary policy rule, the emphasisthat has been given to ba-
anced budgets seems dightly misplaced. An examplein a recent paper of
mine (McCallum, 1984b, pp. 130-31)illustratesthat in principlean econ-
omy without excessve monetary growth can avoid inflation even if it
maintainsa pogitivedeficit that givesriseto an ever-growingstock of gov-
ernment debt.? Strictly speaking, this result requires rather extreme Ri-
cardian assumptionsinvolving infinite planning horizonsand lump-sum
taxes. But onedoes not haveto believein the literal empirical accuracy of
theseto accept the point made by thisexample, whichisthat government
purchases (absorption of resources) and money creation—rather than

21. Hall'spaper includesthe unorthodox contention that gover nment purchasesand sales
of thebundlewould be unnecessary and undesirable. I Wl not attempt to consider that sug-
gestion here.

22. Theseproblemsarerecognized by Hall (1982), p. 112: T h ecommaodity sandard isnot
inherently superior tofiat money asa way to stabilizethecost of living:

23. The exampleis of sometheoretical significancebecause it occursin the context of a
general equilibriummode in which all agents maximizeexplicitly specified objectivefunc:
tionsand all marketsclear.
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deficits—are the macroeconomic policy variablesdof fundamental impor-
tance. Consequently, an amendment whose intent is to avoid excessive
growth of nomina aggregate demand should be designated to placelimits
on government purchases (rather than taxation)and on money creation.

Oneother point to be madeabout any amendmentwhose purposeisthe
establishment of a palicy rule concerningfiscal variables, isthat it would
be unfortunateif itsdesign were to eliminatethe built-in automatic stabi-
lizers provided by a tax systemthat relatesreceiptsto current income.?*

Closdy related isthe much-discussed possibility of congressiona impo-
sition of a rule that would constrain and precommit the behavior of the
Fed.” The main reasonswhy such a ruleshould be beneficia areimplicit
in thediscussiondf the previoussection; heretherelevant issueiswhether
thereisany reason to expect that Congresswould chooseto imposesucha
rule. Inthat regard, theanalysesof Hetzel (1984a, 1984b) and Kane (1980)
are not encouraging. According to Hetzel, discretionary period-by-period
policy behavior resultsfrom an attempt to appear responsiveto the con-
flicting desres of various politically significant groups, the intensity of
whosedesiresfluctuatesfrom month to month and yeer to year. Theeffect
o this hypothesisis reinforced by Kane's scapegoat theory, according to
which membersaf Congresswant the Fed to haveasubstantialamount of
discretion so that each member can attempt to place blame on the Fed, ex
post, for unpopular developments. Each of theselinesdf reasoning seems
tosuggest that thelikelihood of Congressimposing an operationally well-
defined rule on the Fed islower than the likelihood of the Fed adopting
sucharuled itsown volition.

Recently, Friedman (1983, 1984) has mentioned the possbility o legis
lationthat would'end theindependenced the Fed by convertingitintoa
bureau of the Treasury Department” (1984, p. 43). He suggeststhat while
thisarrangementwould bety no meansided . . . it would bea great im-
provement over the exigting situation, even with no other changes’ (1984,
p. 45). The basisfor this judgment is that bringing the Fed inside the ad-
ministration would provide it with a’bottom line" that would serveasa
check on the bureaucraticinertiathat preventsreform (1983, pp. 114-18).
The bottom line in question would, however, result from potential voter
dissatisfaction rather than the type o financia incentivesfaced by a

24. This concern would be unnecessary if the economy were perfectly Ricardian. The
viewpoint being taken isthat the Ricardianmode provides a good starting point for analysis
of macroeconomic phenomena, but that itsconditionsare unlikely toobtainin full.

25. Alsopossibleisaconstitutional amendment restrictingmonetary behavior (Friedman,
1984, pp. 41-42).
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private businessfirm. In view of the typed performancethat has been
forthcoming from Congressand recent administrations, it is unclear that
better resultswould obtain. It would appear that the monetary authority
would, if placedin the Treasury, befaced somewhat moredirectly with the
sametyped conflictingand fluctuating pressuresthat it is now subject to
indirectly. If such pressuresarein fact an important reason for discretion-
ary behavior, thisarrangement would be unlikely to lead to improved per-
formance. The cased the Bank of Isradl isrelevant in thisregard.

Before concluding this discusson of proposed institutional reforms, a
few wordsshoul d beadded concerningonethat hasreceivedagreat deal of
attention recently, namely, that the Fed engagein'nomina GNP target-
ing??6 This proposa has been discussed, by both friendsand foes, asif it
weresomethingdramatically differentfrom money stock targeting. Conse:
quently, | would like to suggest that they arein fact highly smilar. Some
essential featuresof smilarity areasfollows

¢ Both assign themonetary authority an objectivestatedin termsadf a
nominal variable.

¢ Inbothcases, thisvariableisnot itsalf an ultimategoa variableor an
instrument that can be manipulated directly by the Fed.

¢ Thusin both casesspecification of the target doesnot amount toan
operational rule.

® Sucharulecan beeasly constructed, however, by specifyingadj ust-
mentsto thegrowth rated the monetary base or the Fed's portfolio
that would automatically take place whenever the GNP or money-
stock variableisaboveor below itstarget path.

o Fortheavoidance of inflation,that target path needsto bedefinedin
level (ratherthan growth rate) termsor, equivaently, basedrift must
bescrupulously avoided.

O course the operating characteristicsdf a system based on nominal
GN Ptargetswill bedifferent from thosedf onebased on M 1or M2 money
supply targets. But, given institutional arrangements under which the
money stock is not directly controllable, this differenceisone of atech-
nical nature that does not involve major issuesaf principleor ideology.
More important issues, in my opinion, involve the presence vs. absence o

26. See, e.g., Gordon (1983), Hall (1984), and Taylor (1985).The schemedescribed in Mc-
Callum (1984a) usesnominal GNP target departuresasinput variablesto a fixed but semi-
activist rule prescribinggrowth of themonetary base.
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operational rulesfor manipulatingacontrollableinstrument and the pres
encevs absenced basedrift.

Conclusion

It remainsto bring together somed thediversethemespresented above
concerning credibility of monetary policy,”” an attempt that will be made
here. In thefirst section it is maintained that evidence purportingto con-
tradict the vaidity of the credibility hypothesis—i.e., the importance of
expectations for output-inflation tradeoffs—is unconvincing at best.
Giventhestrong theoretical bassfor thishypothess, it then seemsreason-
ableto base analysisinvolving macroeconomic policy on specificationsin
which inflation-rateexpectationsplay a central role. In thefollowing sec-
tion, the Barro-Gordonanalysis, which buildsupon precisdy thissort of a
specification, is reviewed, together with elaborations and related argu-
ments. The main messageis that attempts by the monetary authority to
optimizeon a discretionary period-by-period basis tend to result in more
inflation,and nolessunemployment, than would prevail under a modeof
operation that involvesafixed, but perhapsactivist, monetary rule. A suc-
cessful anti-inflationary policy would then seem to requirethe adoption of
rule-likebehavior, thecentral featuredf whichisabstentionfromattempts
toexploit each period'shistorically giveninitial conditions.

A discouraging aspect of thisconclusion, mentionedin thelast section,
isthat discretionary behavior appearsto reflect a responseto political pres
suresaf atypethat may impinge moredirectly upon Congressand theex-
ecutive branch than upon the Fed. Consequently, it seems unlikely that
stepsto end period-by-period monetary policymakingwill beforthcoming
from Congressor any part of theexecutivebranch. Nor doesit seem likely
that constitutional amendmentsadf an effectivetypecan be relied upon.

Thereare reasonsfor believing, then, that the best hope—discouraging
experiences notwithstanding—liesin the possibility of adoptiondf some
thing closer to rulelikebehavior by the Fed itsdlf. In that regard, it should
benoted that the Barro-Gordonanalysisdoes not imply that such an out-
come is infeasible; it merely assumes that discretionary or reputational
equilibriawill beestablished intheabsencedf mechanismsfor binding pre-
commitments. But while the Fed cannot literally precommiit its future
actions, it can adopt procedures that would make departuresfrom a pre-

27. Certain portionsof thediscussion are equally applicabletoa discussionof thecredibil-
ity of fiscal palicy. Themodel used toanalyze the reasonsfor credibility problemswould not,
however, appear to be appropriate for such a discussion. Issuesinvolving the interaction of
monetary and fiscal policy have been recently discussed by Blinder (1982).
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selected rulecostly toitsdlf. If, for example, the Fed were to adopt an oper-
ational rule such as that described by Hall (1984, p. 68) or McCallum
(1984a, p. 390),2 then a host of activitiesand proceduresinvolving rapid
and accuratecollectionand processingd therequisitedatawould grow up
and become established. Public statements and lectures explaining the
benefitsdf the rule—and perhapseven theinfeasibility of departing from
it—would be given by Federal Reserve Board members, advisers, and sys
tem economists. Departuresfrom therulewould cometo requirejustifica
tion, and proposasfor departureswould inflict embarrassment on those
individualswho made them. In time, the whole gamut o forcesfor bu-
reaucraticinertiaemphasized by Friedman (1983)would cometowork on
behdf of adherencetotherule.

But would thissort of behavior not deprivethe Fed of the political bene
fitsdf period-by-perioddiscretionary policymakingemphasized by Hetzel
(1984b), namely, those obtained by appearing responsive to the multiple,
shifting objectives of various politicaly significant groups? There is of
course some danger involved, but there are al'so dangersassociated with
the attempt to be responsive. In particular, there is the danger that the
groupsin question will cometo recognizethat the Fed cannot deliver the
desired outcomes. Actionsinvolving redistributioncan helponegroup but
only by hurting others, whileextra attention during one part of the busi-
nesscyde requires below-normd attention duringother phases. Thus, the
typed behavior under discussion producesonly the appearanced being
responsivetodl of thevariousinterest groups.?

Furthermore, thereisan important danger involvingthe independence
of the Fed, i.e., itsexistence as an entity dictated to by neither Congress
nor theexecutive branch. In ademocraticsystem o government, the ulti-
matejustificationfor thissort of independencewould seemto bebased on
the presumptionthat it will promotefar-sighted behavior,3* modesaf oper-
ation that avoid the pursuit of transitory benefitsthat entail poorer per-
formance on average over long time spans. But the choice between
discretionary and rule-likebehavior amountsto the choice between a way

28. Itiscrucia in thisregardthat the rulebeoperational, i.e., specifiedin termsdf acontrolla
bleinstrument variable,in order to minimizepossible self-deception. Adoptionof an intermedi-
atetarget variable, beit M1 or nominal GNP, does not constituteadoption of arule.

29. Another problemwith Hetzel’s argument isthat it seemsto presumethat rulesmust be
of a non-reactivetype, i.e., unresponsive to current conditions. Thus hesays, The require
ment of balancing multiplegoalsamong which prioritieschange. . . createsthe demand for
flexibility,and absenceof precommitment” (1984b, p. 18).

30. Volcker (1983)refersto the "independent status of the Federal Reserve that makesa
longer-term view possble”
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of doing businessthat isawaysfocused on theimmediatepresent and one
that takesalonger perspective. Discretionary behavior isthen, in thisview,
fundamentallyinconsistent with theraisond'etre of an independent mon-
etary authority. The decision not to adopt rule-like proceduresfor mone-
tary policy, in other words, constitutesneglect o the Feds institutional
mission. One would expect prolonged neglect of thistypetolead to public
cdlsfor institutional reform, a conclusionthat derivessomesupport from
theexperienced the past few years.
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Commentary

Alan Blinder

I would like to begin by quoting Ben McCallum’s words at an earlier
conference:

"My reaction tothe paper. . . isonedf great enthusiasm. What
a discussant wants most in a paper, after al, is something with
which he can wholeheartedly disagree. And for methe. . . paper
isunusually richinsuch items”

—B.T. McCallum, March 1984

Actudly, | don't disagreewitheverythingin thispaper. For example, ne-
ther Ben nor | likethegold standard. But, of thefour main points| findin
Beris paper, | disagreewithdl.

They are;

@ \\eshould not beconvinced by evidenceshowingthat therecent dis
inflationismoreor lessin linewith earlier Phillipscurveestimates.

® Central bankslack credibility because, in their effort to cause unan-
ticipated inflation, they wind up causing excessive anticipated
inflation—for reasonsoutlined by Barro and Gordon.

® TheFederd ResarveSystem doesnot want its policiesto becredible.

® The Fed should get around thesetime-inconsistency/credibility prob-
lems by adoptingand adhering toafixed rule.

Theevidencefrom therecent disinflation

By now, quiteafew peoplehave noticed that, given the unemployment
weexperienced, the recent disinflationin the U.S wasmoreor lessinline
with what earlier econometricestimatesd Phillipscurvessuggested—in
apparent contradiction to thecredibility hypothesis.
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To the studies cited by Ben, | would add a fascinating paper by Ando
and Kennickell (1983)that showsnot only that theequationin thecurrent
MPS modd (whichislittledifferent from theeguation estimatedin 1973)
tracks the last decade very well, but that even the verson estimated by
DeMenil and Enzler back in 1970does not doal that bedly.

| can asoadd thefollowing persona observation.

For some years now, | have been using the smpleruled thumb that
each point of unemployment, henceforth U, above 5.8 percent (my esti-
matedf the natural rate) reduces p by 0.5 points. (Thiscorrespondstoa
sacrificeratio” of 5-6.) Periodicallyduringthedisinflationd the past three
years, | have checked the accuracy of this rule, and been constantly
amazed by itsaccuracy.!

Using the four yearsfrom 1980 to 1983 as the disinflation period, the
ruledf thumb saysthat inflation should havefdlen by 5.4 pointsbetween
early 1980and early 1984. No matter what priceindex you use, thisisnot
far fromtheactua decline. If you thenfactor in theamazingdimbof the
dollar, it seemssurprisingthat inflation hasnot declinedfurther.

Ye somehow McCallum clamsthat ‘the evidence purporting to con-
tradict . . . the credibility hypothesis. . . is unconvincing at best." Why?
Because he estimates an old-fashioned Phillips curve—with no supply
shock varidbles—over 1954-1982, and findsthat the coefficientson lagged
inflation are higher post-1966than pre-1966.

| find McCallum’s aleged evidenceon credibility rather incredible.

Thecredibility hypothesisisa very specific applicationd theLucas cri-
tique, which saysthat you will get moredisinflationary bang for your un-
employment buck if you pursueatough anti-inflationpalicy. Intermsadf a
theoretical expectationsaugmented Phillipscurve,

p = const. + E{p) - aU,

it saysthat agetshigger.

But Ben smply identifiesthe credibility hypothesiswith the general Lu-
cascritique and looksfor any parameter shifts. Now, the one parameter
shift that we dl know took place—thankslargely to the annual Phillips
curvesestimated by Bob Gordon—is that the coefficientson lagged infla
tion (interpreted as a proxy for expected inflation) rise as you extend the
samplebeyond the late 1960sinto the early 1970s, and then stoprising.

1. A published example appeared in the Boston Globe on Feb. 9, 1982, under the title
"Unemployment  up meansinflationdown."
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McCallum findsthis. But sowhat?Heistestingfor ashift of thewrong
parametersin the wrong time period. He should belookingfor changesin
the U coefficientsduring the disinflationof the early 1980s.

What would such a test show? To find out, | ran some regressions of
my own.

® First, | (approximately)replicated hisequation 6 and then extended
the sampleone year —to 1983:IV. Thedifferencesweretrivid.

® Then, followingMcCallum’s procedure, | tested for shiftsin the un-
employment coefficients— starting the dummy in 1980:111, roughly
when disinflation began.

® Results: The two dummy variables got roughly equal and opposite
coefficients,each withat statisticabout 0.5 in absolutevaue. The -
statisticfor the joint hypothesisthat both werezerowasF =0.16.

® If weaccept the point estimatesat face value, the U coefficientsin
my versondf McCallum’s equationare

—.0006U(t) — .0011AU()
until 1980:11 and
—.0006U(t) - .0002AU(t)

after. Sothe point estimatessay that therewasno changein theleve
effect and a large reduction in the ephemerd effect of risng unem-
ployment.

® Next, | ran the equation only through 1980:II and looked at post-
sampleprediction errors.

Lookingfirst at onequarter-aheadresiduds 9df the 14 arenegative(asthe
credibility hypothesissuggests). But that's not much more than 50-50, and
noned themar e larger than one standard error. The only large resdudsare
positive, making the average predictionerror dightly postive.

Smilarly,al4-quarter dynamicsimulation of themodel leavesthe price
level only 0.9 percent too high by 1983:1V.

® Conclusion: If the right questions are asked, McCallum’s specifica
tion gives the same answer as the others: The disinflation was just
about what should have been expected, given the behavior of U.
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Thismeanseither that credibility isnot very important for thedope of
the Phillipscurve, or that the Fed did not gain credibility despite the deep
recesson.

But thereisone pretty glaringfact that arguesagainst the second inter-
pretation.

Starting in October 1979, Chairman Volcker publicly and repestedly
identified inflation-fighting with money targeting. He then put us al
through a small depression to lower inflation, al the while stressing the
importanced controllingM growth. Then, in October 1982, he suddenly
abandoned money targetingand let the M's soar, while pledging that this
policy change did not mark abandonment of the battleagainst inflation.

If helacked credibility,long-term nominal rateswould haveshot up. In-
stead, they fell, suggesting that Paul VVolcker hasboth chutzpah and credi-
bility.

Thustheevidencestrongly suggeststhat thecredibility hypothesis, sen-
shleasitis isnot o great empirica importance.

Why central bankslack credibility

In the next section, Benisvery happy with the Barro-Gordonexplana
tionfor highinflation and low credibility. | am not. Oneset of objectionsis
practical, the other theoretical.

On the practicd levd, | think we must serioudy entertain the notion
that many of thesurprisesinM arejust assurprisingto the Fed asthey are
tous, i.e., that they arenot deliberatepolicy moves.2 Short-run M surprises
may bed littleimportance anyway. Mishkin’s (1982) results suggest that
they mean nothingspecid for output —and hencefall to reap the benefits
assumed in the Barro-Gordon analysis. Furthermore, since we dl know
that M affectsP with along and variable lag, short-run money surprises
mean virtually nothing for inflation.

If the Fed's actionsare not thesourcedf unanticipatedinflation, maybe
not evenof unanticipatedM, and if unanticipatedM is not very important
anyway, then the Barro-Gordonanalysismay not beagood guidefor prac-
tical policymaking.

On the theoretical level, the way Barro-Gordon handlesreputation and
credibility is—es they themselvesadmit—ad hoc. It isonly one of many

possibilities.

2. Thisidearingstrue, and issimilar to that of the Cuckierman and Meltzer paper that
McCallum cites.
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DavisBackus and John Driffill (1984) haveingenioudy applied thethe-
ory o reputation due to Kreps and Wilson (1982) to the Barro-Gordon
model, and reached rather different conclusions.

Accordingto Backus and Driffill, lack of credibility stemsfrom thefact
that the public is not sure about how serious the government is about
fighting inflation. The government tries to build an anti-inflation reputa
tion by being tight-fisted, while the public learnsin a Bayesan manner.
(Does thissound familiar?)

Asaresult, they show, the government may well stick to a tough anti-
inflation policy for many periods—especidly early initsterm.

Thus, even within the Barro-Gordon framework, the government
may—for along time—opt for zero inflation, not for the high inflation
posited by Barro-Gordon.

Doesthe Fed want credibility? How can it get it?

Ben then constructsa reveded preferenceargument that the Fed does
not wishto becredible.
Hisevidenceisthat the Fed:

® refusesto announce clear and explicit target pathsfor ultimate god
vaiableslikepandy.

® equivocateson how importantcontrol o M growthredly is, and per-
s basedrift whenit redefinesits'cones™

| agreewith Benthat the Feds pronouncementsdo not " engender belief
that the Fedisfrankly conveyingaclear notionof itsgoal and intentions.”
But | don't think thisis because the Fed loves inflation or wishes to be
disbelieved.

First of dl, if velocity followsa random walk, then alowing long-run
basedrift is perfectly consistent withalong-run Pleve target. On thecon-
trary, rigid adherence to a predetermined path for M would make P drift
away from itstarget path.

More importantly, however, it seems to me that the reason the Fed
refusesto announce its goadsfor y and p is because these goas placefar
more weight on low inflation, and far less weight on high employment,
than thegoasd the body politic. Sinceit isimpolitic to fess up, the Fed
Sets up smokescreens—just as its professed conversion to monetarismin
1979 wasa smokescreenfor pushinginterest ratesup.

Noticethat thisinterpretationd the Feds fondnessfor baloney is the
absoluteoppositedf McCallum’s. In hisview, the Fed dissembles because
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it issurreptitiously promoting inflation. In my view, it dissembles because
it issurreptitioudly promoting unemployment.

Should the Fed commit itself toarule?

In his concluding section, Ben takes the optimdity of afixed rulefor
granted and suggestsusingafeedback rulefor manipulating the monetary
baseasaway to keep nominal GNP on a preassigned path.

I'm not convinced —for severd reasons.

e WhileaY ruleisnodoubt better thanan M rule, holding toa prede
termined path for Y isavery unforgiving policy when therearesup-
ply shocks. If Y isfixed, then y must fall by as much as prises. This
seemssuboptimal to me.

® Ben’s main argumentfor preferringa rule todiscretion amountstoa
preferencefor far-sighted over short-sighted policies.

No doubt, far-sighted policiesare better than short-sighted policies, and
discretionary policy issometimesmyopic. But | don’t think thisisinevita:
ble. For example, discretionary policy, not constitutional rules, has kept
commercid development to a minimum in the Grand Tetons. And the
same can besaid for environmental policy in general.

Beddes, given limited knowledge about how the economy works, |
doubt that we candesign arulethat well be happy to live with for along
time. So when to changethe rule will dwaysbea discretionary decision.

® Thisbringsmeto my last point.

Policy rules with feedback, computed in the TinbergenTheil frame-
work, used to be thought of alegorically —as approximatedescriptionsof
reasonabl ebehavior, around which there would aways be deviations. An
optimal rulewas not meant to bewrittenintolaw and followedreligioudy;
it wasmeant to give guidanceto policymakers. Thus| dwaysthought o a
feedback ruleasastylized representationdf discretionary palicy.

The timeiinconsistency literature has changed this perspective. Sug-
gested feedback rules are now meant to be taken /iterally—as formulas
that obviatethe need for human intervention. McCallum clearly advo-
catesa ruleasa way to tie policymakersto the mast S0 that they cannot
exercisediscretion.

While| recognizethat timeinconsistency isa problem, and redlize that
toerr ishuman, | am troubled by thisnew perspective. For | think it loses
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touch with redlity, and thereby contributesto the growing irrelevance of
economic research to economic policy.

AsJm Tobin (1982)put it on this platform two yearsago: "Policy rules
areamythof economictheorists smplified modes. It isin practiceimpos
sble, politicaly [and]economicaly . . . to prescribein advancefor al con-
tingencies the behavior of future presidents, legidators, and central
bankers. Itis. . . not crediblethat responsibleofficia swill not react to the
circumstancesof theday asthey and their constituentsperceivethem. Itis
in practice impossible to draw a line between responsive 'feedback’ rules
and discretion.”

Inaword, | fear that if academiceconomistsinsst on playingintellec-
tual parlor gamesabout how best to replacethe Federd ReserveBoardand
the president by a Fortran statement, wewill losewhat littlecredibility we
still have.
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Monetary Strategy with an Elastic
Price Standard

Robert E. Hall

When the Open Market Committeemet in mid-1973to make
the policy decisonsthat would influence the economyin 1974,
the situation seemed serene. The pricelevel stood at 98.5asmea
aured by anindexwith 1952 = 100. Unemployment wes 5.8 per-
cent, close to its normal level of 6 percent. The Committee
forecastthat the 1974 price level would riseto 99. 7 percent, ade
vel opment the Committeewe comed becausethey had a strategy
of holding pricesat 100. The forecast for unemployment was 6
per cent.

Latein 1973and for the first half of 1974, OPEC hit theecon-
omy with an unexpected price shock of unprecedented magni-
tude. The price leve rose to 102.4 and unemployment reached
6.6 percent. After settingpolicyfor 1975, the Committeeforecast
that unemployment would remain at 6.6 percent and the price
level would riseto 104.8. Thisforecast put the economy on track
asfar asthe Committee’s Srategy was concerned, for that strat-
egy permitted the pricelevel to riseabove thetarget of 100 by 8
pointsfor each point by whichtheunempl oymentmteexceeded 6
percent. Intheir view, thisstmtegy permitted theeconomytorall
with the punch when a shock struck.

More bad news hit in 1975. Unemployment turned out to be
far worsethan the Committee or any other forecaster thought: 1t
averaged 84 percent. But the price levd rose to only 104.2.
Srong stimulus was put in placein 1975 so that forecast unem
ploymentfor 1976 wasdown to 6.5 percent. The price forecast for
1976 was104.0, sothat onceagain theeladtictarget wassatisfied.



138 Robert E. Hall

The Committee debated vigoroudy about the degree of stimulus
necessary to bring unemployment down by thismuchina single
year: Asit happened, they chosedightly too much stimulus. Un-
employment wasactually 6.0 percentin 1976 and the priceleve
was 104.0.

The economy proceeded smoothly through 1977 and 1978. Un-
employmentin 1978 was 6.4 percent, and the pricelevel was down
to 103.2. The Committee'sforecast wes for continuing gentle defla-
tion until the priceleve returned toitsoriginal level of 100.

In 1979 and 1980, OPEC struck again, beforethe lingering ef-
fectsof the first shock werecompl etel yworkedout. Again, policy
let the economy roll with the punch. The situation was much
morefavorablethistime because the price shock waesnot accom-
paniedbyan adver sedemand shock; infact, therewasa favorable
surprise about unemploymentin 1981 Unemployment reached
6.7 percent in 1980 but was back down to 6.2 percent in 198L
Again, the price level absorbed most of the shock in the short
run. It reached 109.7 in 1981 In 1982 and 1983, the Committee
dowed the economya bit with contmctionary policy that mised
unemploymentto 7.2 and 7.4 percent. The pricelevel fell gradu-
allyand reached 107.8 in 1983.

Asof mid-1984, the Committeeplansto continuedightly dack
conditionsin order to bring the pricelevel back to the long-run
target of 100in 1952 prices. At no timein the 30-year history of
the dadtic price sandards has the price level gone above 110.
Only once hasthe unemploymentrate exceeded 7.5 percent.

Unhappily, a report on the history of postwar monetary policy doesnt
read likethisat al. Instead, the priceleve in 1983was 372 on the basisd
1952 = 100. And unemploymentdid not do nearly aswel either —it actu-
aly exceeded 7.5 percent in five different years. The reason for the poor
performanced monetary policy wasthelack of astrategy. My main point
in this paper isthat dmost any monetary strategy would have given per-
formancesimilar to thisfictional account. | giveamenu df policies, out of
which theanti-inflationhawk can chooseoneand the anti-unemployment
dovecan chooseanother. What ismost interestingisthat the hawkish pol-
icy would have given a better record for unemploymentand the dovish
policy a better record for price stability than wegot from actual policy.

Itisnot enough toformul atethestrategy of monetary policy asbringing
about pricestability. Few economistsendorsethe unlimited manipul ations
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of monetary instrumentsas necessary to ensure complete price stability,
without regard for the state of economic activity. Rather, the strategies
promoted by economistsimplicitly or explicitly accept somefluctuations
in the priceleve soasto cushion real activity. Pricestability in the longer
run ishoped to be the outcomed thesestrategies.

Professiona opinion hassettled on two compromisestrategies. Thefirst
isconstant monetary growth. When the portfoliodf the Federal Reserve
growsat a predeterminedrateand does not react to eventsin the economy,
shocksto supply and demand can raiseand lower pricesin a cushioning
way in theshort run, but in thelong run the priceleve issupposed to re
main close to constant. Unhappily, the promise of price stability will go
unfulfilledif therearelong-termshiftsin the demand for the Fed's liabili-
ties. Moreover, if theseshiftsoccur quickly, asthey did in the early 1980s,
they can bedestabilizingtoreal activity aswel.

The second strategy, constant growth of nominal GNP, has enjoyed
growing popularity among macroeconomists as the defects o constant
money growth have becomeapparent. Again, pricesaredlowed tofluctu-
ate in the short run under a nominal GNP rule, but will tend toward a
stableleve inthelonger run. Except possibly for transienterrorsin execut-
ing constant nominal GNP growth, the shifts in monetary velocity that
areso troublesomefor a money growth ruleare benign under the nominal
GNPrule. Theonly threat tolonger-run pricestability under the nominal
GNP ruleisan unexpected shift in the growth of full-employmentGNPE,
whichwill bringachangeininflationin thelong run o oppositesgnand
the same magnitude.

My point hereisto advance the discussion beyond a comparisond the
two mgjor existing proposals. | will formulatea monetary strategy where
thetwo godsd long-run pricestability and short-run employment stabil-
ity arestated moreclearly than they arein theconstant money growth rule
or in the nominal GNP growth rule. Specificaly, | will examinean elastic
pricetarget. Under thisstrategy, the Fed isinstructed to stabilize the price
level at a particular value. However, the strategy iselasticin the short run
becausethe Fed isgiven someleaway in achieving thetarget dependingon
theamount of unemployment. When a priceshock hits, the Fed does not
haveto clampdown on the economy right away to get the priceleve back
to thetarget. | nstead, when unemployment rises, the alowablepricelevel
risesaswell. When theeconomy beginsto recover and unemploymentfalls
toward its normal level, the Fed has to take action to get the price leve
back down to the target. Because the economy adways tends toward an
equilibrium with normal unemployment, the Fed ultimately has to
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achieve the price target. But the linkage to unemployment cushions the
economy in the desirableway in theshort run.

Theformal statement of the elastic pricestrategy is clean and straight-
forward: Monetary policy ison track when the deviationdf the priceleve
fromitsconstant target level iseight timesthedeviationaf unemployment
from itsnormal level. Policy istoo tight if the price deviationislessthan
elght timesthe unemployment deviation; it istoo expansionary when the
pricedeviationismorethan eight timesthe unemploymentdeviation. The
elagticity of 8 in this statement is a matter for policymakers to choose;
hawks may want an elasticity aslow as 2 and dovesmay go as high as 10.
Later in the paper | will provide some data that will show the alternative
consequencesd the choiced eadticity.

When the elaticity is chosen to be about 2.5 or 3.0, the elastic price
strategy givesresultsthat are quitesimilar to monetary targetingor nomi-
nal GNP targeting. Thus both policy strategies are somewhat elastic.
However, optimal policy may wel involvea higher eagticity. Accordingto
estimates that appear later in this paper, the standard deviation of unem-
ployment would have been about 1.1 percentage points under an elastic
pricestrategy with an elasticity of 3, and only 0.8 percentage pointswith
an elagticity of 8. OF course, the improved stability of unemployment un-
der ahigher el asticity would comeat thecost of worsened performancefor
price stability —with an elasticity of 3, the pricelevel would have had a
standarddeviationdf 2.7 percentaround the target, asagainst 3.4 percent
with theelagticity of 8.

The elastic price standard is not an arbitrary choice as a strategy for
monetary palicy. Under rather general and plausibleconditions, it is very
closeto optimal to am palicy to achieve the elastic price standard. The
choiced easticity dependson therdativesocia costsdf inflationand un-
employment, but otherwisetheformd the optimal monetary policy isal-
most exactly that given by the elasticstandard.

Theneed for amonetary strategy

So many other authors haveargued so persuasively, in my view, on the
importanced precommitment to an anti-inflationary monetary strategy
that | do not want to dwell on the point here. Bennett McCallum’s paper
for thissymposium hasadded to the case that the adoption, once and for
al, of acrediblepolicy for stabilizing priceswill itself makethejobdf price
stabilization less coglly. Further, | respect the case made by Kydland and
Prescott (1977)and Barro and Gordon (1981) that reconsideration of
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the goasof monetary policy each year invitesthat problem of policy in-
consistency: Without precommitment, the payoff each year from creating
anew inflationary surpriseleadsto a policy that ismoreinflationary than
the optima pdlicy. To get to the optimum, policy choices must be made
onceand for al and embedded in aformula

For many years, the casefor a monetary policy strategy asafixed rule
wasargued exclusvely by monetarists. Precommitment to a rule was vir-
tually synonymouswith adoption of the monetarist recommendation of
predeterminedmoney growth. But thelogic of precommitmentappliesto
monetary strategiesin genera, not just the particular strategy of fixed
growth of some measureof the money stock.

What wearelookingfor in amonetary strategy

The basic long-rungod of monetary policy isto provide stable prices.
But shiftsin monetary palicy influencerea economicactivity in theshort
run. Conseguently a monetary strategy hasto balancethe two objectives
of price stability and smooth red growth. The two specific quantitative
dimensionsdf economic performancethat | will examineare variability in
the priceleve and in the unemploymentrate. In both cases, | will depart
somewhat from conventional analyses,sosomejustificationfor lookingat
these two measuresisin order.

Pricevariability

| will beconcerned with the priceleve, not itsrateof change. The goa
of monetary palicy, in my view, is not to keep the rate of inflation around
zero; it isalittle moreambitious—to keep the priceleve on target. Every
timethe pricelevd shiftsthanksto some random shock, the differencein
objectives becomesimportant. Under inflation stabilization, policy does
not try to bringabout negativeinflationafter aburst of positiveinflation.
Instead, it attempts to prevent further inflation. The burst o inflation
leavesitsmark permanently intheformaf ahigher priceleve. Under price
stabilization, policy pushes the price level back down to its target. Over
long periods, the priceleve can drift up or down under inflation stabiliza:
tion, whereas it cannot drift under successful price'stabilization. Both
typesaf policy will keepthe averagerated inflation at zero.

My advocacy of price stabilization derivesfrom my beliefs about why
priceinstability iscostly to the economy. The purchasing power of thedol-
lar isabasic unitof measurementto the public. Many importanteconomic
decisions, especialy those made by the general public, arestated in terms
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o thedoallar. A drifting priceleve interfereswith good economicplanning,
especidly persond planning. Let me givetwoexamples:

¢ Private pensionsalmost dwayspay out afixeddollar amount. When
the priceleve driftsupward, the purchasing power of the pensionis
front-loaded. Retired people have trouble making s dearrangements
to equalize purchasing power over the yearsdf retirement. Because
the publicdoet fully understand priceleve drift, pensonarrange-
ments designed to offset it are rarely offered, and are unpopular
when they areoffered. A pension with stable purchasing power will
necessarily pay lessin thefirst year than afixed dollar pension, if the
priceleve isdrifting upward.

¢ Mortgagesinvolve paymentstreamsthat areroughly constant indol-
lars over their terms. The burden of the paymentsisfar greater in
earlier yearsif the priceleve isdrifting upward. Even though mort-
gage paymentsare now frequently indexed to interest rates, no pro-
gresshas been madeat dl in equalizingthe red burdendf payments
over time.

Although a palicy of inflation stabilization would solve someof these
problems, priceleve stabilizationwould beeven better. I tiswel withinthe
power of monetary policy to promisea 30-year-old worker today that the
purchasing power o thedollar at thetimed hisretirement 35 yearslater
will be within 10 percent of what it is today. No such statement can be
made under inflation stabilization.

Unemployment variability

Unemploymentissocialy undesirable, at least withintherangelikely to
be experienced under a monetary strategy of price stabilization. On the
margin, every reductiondf unemployment appearsto be good. Shouldn't
the goal of a monetary strategy be the minimizationdf unemployment,
not the reductionin the variability of unemployment?

Theanswer isthat monetary policy ispowerlesstoinfluencetheaverage
level of unemploymentin thelong run. AsMilton Friedman (1968)argued
persuasively amost 20 years ago, no amount of monetary expansion can
bring a permanent economic high. A simple comparison of unemploy-
ment and inflation among the world's economies makes the point starkly.
Countrieswith rgpid money growth and high inflation have, if anything,
higher unemployment than those with stable prices.

Given that monetary policy isforced to accept about 6 percent unem-
ployment, on the average, and given the reasonable proposition that the
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margina socid costs of unemployment above that leve exceed the mar-
gina gainsbeow that leve, the objectived policy should below variabil-
ity of unemployment. Assigningthislimited objective to monetary policy
doesnot in any way requirethe beief that 6 percent unemploymentisso-
cidly optimal. Policiesthat bring permanent reductiond unemployment
throughimproved labor market performancehaveasubstantial socia pay-
off. Itisjust that monetary policy isnot onedf those policies.

Thepolicy frontier

Monetary strategiesoriented toward limiting the variability of prices
and unemployment can be classified along an axis d hawkishnessand
dovishness. A hawkish policy movesaggressively to offset every pricedis
turbance, tol eratingwideswingsin unemploymentas neededfor pricesta:
bility. It achievesalower level o pricevariability at thecost of ahighleve
o unemployment variability. A dovish policy kegps unemployment close
to 6 percent and letsthe priceleve swing morewiddy to absorbeconomic
shocks. Its price variahility is higher but its unemployment variability is
lower. Theideathat policy can beanalyzedintermsd variability of unem-
ployment and the pricelevel has been developed by John Taylor inan im-
portant seriesof papers(1980,1981, 1982).

| should beclear that not every palicy iseither hawkish or dovish. Some
policiesare just bad. It is perfectly possiblefor a policy to make unemploy-
ment fluctuateas much asit doesin a hawkish policy and yet for pricesto
depart from target as much as they do in a dovish padlicy. In fact, actual
policy had exactly that character over the postwar period, as | will show
later in this paper.

| will definethe policyfrontier astheset of policiesthat give the lowest
combinationsaf unemploymentand pricevariability.A policy on thefron-
tier hasthe property that noother policy can deliver both lower unemploy-
ment variability and lower price variability. A more hawkish palicy can
reduce pricevariability, but only by raisng unemployment variability.

Figure 1 showsthe policy frontier for the U.S. economy derived later in
the paper. The horizontd axisis unemployment varighility, measured as
thestandarddeviationdf thedeparturedf unemploymentfrom 6 percent.
Thevertical axisis price variability, measured asthe standard deviation of
the percent departured the priceleve from aconstant target. The policy
frontier curvesupand to theleft, with dovish policiesat the upper endand
hawkish onesat the lower end. The curved the frontier means that the
moredovish policieshavetoincur moreand morepricevariability per unit
of reduced unemployment variahility.
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The choiced a point on the frontier isa matter of politicsand socia
preferences, about which economists have little to say except as citizens.
My principal messageis to point out the existenced thefrontier and to
stressthat it takesa coherent monetary strategy to get to thefrontier. The
policy of the past decadesput usfar abovethefrontier, with substantially
more unemployment variability and almost infinitely more pricevariabil-
ity than apointin the middiedf thefrontierin Figure 1.

Eladtic pricetargetingand the policy frontier

Monetary strategiesbased on el astic pricetargetshaveacloserelationto
the policy frontier:

FIGURE1
ThePolicy Frontier

4.0
(.80, 3.64)

Policy
frontier

I

(112,
3.03)

Price variability
[\®)
o
[

1.0 — (2.86,
1.31)
0 | I L I |
0 05 1.0 15 20 25 30
Unemployment
variability

Note: The palicy frontier shows the most favorable combinations of unemployment and
price variability. The horizontal axisisthe standard deviationof the unemployment
rate, in percent,and the vertical axisis thestandard deviationof the percentdeparture
of the priceleve from target. Three pointson thefrontier are derived by simulationin
the next section.

Economic structureand the execution of policy

Two important relationshipsgovern the policy frontier. Thefirst isthe
aggregatedemand schedul ethat controlstheinfluenced monetary policy
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on red activity. Thereisabout a one-year lag before monetary expansion
lowers unemployment reliably. | will alsoassumethat policymakers know
roughly how much money growth is needed to lower unemployment by
one percentage point over the year startinga yeer after the growth occurs.
Another important aspect of aggregatedemand isthe predictability of un-
employment a year forward. Errorsin forecasting will generateerrorsin
achievingtheel astictarget, which haveimplicationsfor theamount of un-
employmentand pricevariability.

The second important relationship is the price adjustment process, or
Phillips curve. More economic dack, as indicated by higher unemploy-
ment, depressesinflation. The dope df the Phillipscurveisacritical pa
rameter for the policy frontier—the lower the dope, the farther the
frontierisfrom theorigin. Unresponsiveinflation meansthat more unem-
ployment must beincurred to get pricesback on target after ashock. | take
the dope d the Phillips curve to be about one hdf percentage point of
reduced inflation, in the course of a year, for a one percentage point in-
creasein unemployment, maintained for a year. Thisdopeisin linewith
recent empirical estimatesfor the U.S.

The Phillips curve is perturbed from time to time by inflationary
shocks. Occasiondly, wagesrise more than labor market conditionswould
normally warrant, and pricesrise by more than indicated by the Phillips
curve. More important, however, is the increase in inflation associated
with jumpsin oil pricesand in other determinantsaf theoverdl priceleve.
These shocksare critical for the design of monetary strategy. More than
‘anything else, the strategy must be formulated to dedl intelligently with
theburst of inflationand higher unemploymentset off by each shock. Al-
though thetwooil shocksaf the 1970sare the most conspi cuousinflation-
ary disturbances of the postwar period, other shocks, postive and
negative, occurred as well, and there is every reason to think that new
shockswill continueto complicatemonetary policy in thefuture.

Subject to these two important rel ationships, monetary policy operates
accordingto thestrategy of theelastic pricetarget. Specificdly, the god of
policy istoinfluencepricesand unemployment othat the pricelevd, p, is
ascloseas possibleto the elagtic target. The percentage departured the
priceleve, p,fromitsultimatetarget, p*,isan elagticity A timesthedepar-
tured unemploymentfromitsnominal level of 6 percent:

100(p ~ p*)¥p* = A (u-6)
The Fed'soperating proceduresunder theeastic pricetarget

It is neither practica nor desirableto dictate to the Fed exactly how it
should proceed under the elagtic targeting strategy. Rather, Congresss
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instructionsto the Fed should emphasize the result: close achievement of

theelastictarget. Asfinancial marketsevolveand the Fed learns how best

to operate to achieve the target, procedureswill change and performance
will improve,

I think the Fed'sinternal procedurewould proceed in thefollowing way:
Each month, it should formulate a quarterly forecast for theforthcoming
two years. Theforecastsshould combinetheresultsof forma modelswith
the judgments of experienced forecasters. Reliable outside forecasts
should receivesome weight aswell.

With theforecastin hand, the Fed should examinethe oneyear period
startingtwo quartersin thefuture. For example, in August the next calen-
dar year should constitute the criterion period; in April, it should be the
twelve monthsstarting in October, and so on. The forecastsfor the price
level and unemploymentin thecriterion period should becompared to the
elastictarget. If theforecast priceleve exceedsthetarget asadjusted by the
forecast unemployment rate, then policy should be tightened. If the out-
look isfor a priceleve below target, policy should be turned expansive.
After policy ischanged, new forecastsshould be prepared and the elastic
pricetarget checked again for the criterion period. The forecasting-policy
resetting exercise should be continued until the elastic target is satisfied
exactly in theforecastfor thecriterion period.

Although theelastictarget isstated in termsd the pricelevd, it islikey
that the changesthat occur as palicy isshifted are morein forecast unem-
ployment than intheforecast priceleve. For example, withan elagticity of
5, if theforecast priceleve is338, 2.4 percent abovethetarget of 330, and
thefore cast unemployment rateis6.2 percent, the pricelevel is 1.4 percent
abovewhereit should beaccording to the elastictarget (fivetimesthe un-
employment gap is 1.0 percent, as against an actual pricegap of 2.4 per-
cent). Projected policy might then be changed by lowering reservesby 0.6
percent, which would transl ateintoan increasein forecast unemployment
of 0.26 percentage pointsand a decreasein the forecast priceleve of 0.1
percent. The new forecast isright on target —the priceleve isnow forecast
at 2.3 percent over the ultimate target while unemployment is 0.46 per-
centage pointsover 6 percent, and 2.3isfivetimes0.46.

How poalicy influencesthe price level and unemployment

The policy moves needed to keep on target should be made fairly
quickly. It takesabout a year for monetary policy to haveitsstrongestim-
pact on unemployment and even longer for the priceleve. Over the one-
year span, both variablesin the elastictarget are controllableby monetary
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policy, it is reasonable to ask policy to achieve the target in termsaf a
forecast a year ahead. Economistsdisagree over the relative influence of
monetary policy on the two variables, but agree strongly that one or the
other isstrongly controllablea year hence. Onedf the great virtuesaf the
elastic pricetarget asa monetary strategy isthat itseffectivenessisagreed
upon by al mgjor schoolsaof thought.

With respect to the pricelevel, monetary policy actsquickly and effec-
tively on certain typesd prices, but dowly on others. Auction prices of
rav materials decline immediately when monetary contraction brings
higher interest rates. More importantly, monetary contraction causesthe
dollar to appreciate against other currencies, which immediately lowers
thedollar pricesof many goodstraded in world markets. Monetary control
o pricesd tradeablesholds both for importsand for some types o ex-
ports. With alonger lag, monetary policy influenceswagesand therefore
pricesthroughout the economy.

Monetary influence over the unemployment rate is an important fea
tureof Keynesianeconomicsand isagreed upon by the grest mgjority of
practical macroeconomists. The influence buildsto a pesk about a year
after a policy moveand then subsidesto zero. Monetary policy cannot in-
fluence the average levd of unemployment in the long run. But in the
short run, amonetary contractionraisesinterest ratesand depressesinvest-
ment demand for housing, plant and equipment, and consumer durables.
Employment in construction and durables declines and unemployment
risesthroughout the labor market. In addition, higher interest rates cause
dollar appreciation; higher U S pricesto the rest of the world and lower
import pricesto the U S divert demand away from U S producersand so
raise unemployment through another channel.

Asa genera matter, monetary policy isentirely capabled pushingthe
economy in the direction necessary to achieve the elastic price target.
Moreover, this conclusion holdsif Keynesian economistsare right that
wagesand pricesaresticky and it holdsequallyif pricesarefluidand move
quickly to clear markets. The conclusionisalsostrongly supported by the
forecastingmodelsin usein the Fed today.

Choiceof the monetary policy instrument

| have avoided taking a position on exactly how the Fed should carry
out each month's monetary policy; thisisaquestion o tactics more than
drategy. Any reasonable choicedf policy instrument is competible with
thestrategy of adjustingtheinstrument as necessary to make theforecast
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priceand unemployment levelssatisfy the elastictarget in theforecadt. In
current monetary institutions, the choicesare

o A short-terminterest rate
® Resarves
® Themonetary base

All o thesearedirectly under the Fed's control,in that smpleoperating
instructionsfor the open market desk can achievetheagreed upon leve of
theinstrument without any error. A broader monetary aggregatelike M1
cannot serveasa policy instrument for it is not directly under the Fed's
control.

Theadvantaged usingtheinterest rateasaninstrumentiswel known:
Unexpected shiftsin the demandsfor reservesand currency are automati-
cally offset and have no disturbingeffect on therest of the economy. Dur-
ing thefinancial transitiond the early 1980s, there was much to be said
for an interest-rate instrument. Moreover, the interest-rate instrument
overcomes the troublesomeproblem of seasonal variationsin resrveand
currency demand. But the usedf theinterest rateincreasesthe sensitivity
o the economy to disturbances in spending. Because the interest rate
would not rise automatically when consumption, investment, or other
typesaf spending rose, the stabilizing effect o interest-rate fluctuations
would belost. A greater burden would fall on the forecastingand policy
adjustment processat the Fed to respond to spending shifts.

Choosingreservesas theinstrument would reversethesituation. Distur-
bancesin spending would be cushioned by interest rates, but shiftsin de-
mand for resarves caused by movements of depositors among accounts
with difference reserve requirementswould be propagated into the overal
economy. Then theforecastingand policy adjustment processwould have
to pay closeattention to theseshifts. The prospect for future destabilizing
shiftsissubstantial,asonly athin lineseparatesaccountswith 12 percent
reserve requirementsfrom thosewith 3 percent or zero.

The monetary baseis probably the least desirableinstrument. The de-
mand for currency is probably even more erratic than is the demand for
reserves.

How close should we expect the Fed to come to meeting
theelastic price target?

Under theoperating procedure | have proposed, the Fed would concen
trateon meeting theel astic pricetarget prospectivelyover theforthcoming
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year startingin about twoquarters. Thecurrent quarter and the next quar-
ter would be water under the bridge so far as monetary policy was con-
cerned. Naturaly, surprises would occur that would make the Fed's
forecast incorrect and cause it to miss its target. Because the Fed could
label any policy failureas aforecastingerror created by a surprise occur-
ring too late to be offset by palicy, Congress and the public need some
sensed thelikdy magnituded reasonable departuresfrom the target.

Becaused theforecastingstepin the policy strategy, it issmpleto state
asageneral matter how largethe mistakeshould bein achievingtheelastic
target: The departurefrom the elastic target should be no larger than the
errorsin forecastsin the priceleve and unemployment made one yeer in
advance. Specificdly, the number of percentage pointshy which the price
level departsfromtheelastictarget should beequal to the percent error in
the year-ahead price leve forecast plus the dasticity, A, times the
percentage-pointerror in the unemployment forecadt.

If the Fed is consistently missing the elastic price target by more than
theforecasting errorsdf good outsideforecasters, then policy is not work-
ing properly. Or, to put it another way, if the Fed's forecast, which dways
saysthat theelastictarget will beachievedin theforthcoming year, iscon-
sistently different from outside forecasts, and the outside forecasts are
more often right, then the Fed isnot carryingout its job gppropriately.

Congressiond review of monetary policy ought to proceed as follows.
Every six months, the Fed should present itsforecast for the year starting
two quarterslater. At the same hearing, outsideforecastersshould testify
about the outlook for the same period. If the outsiders systematicdly
agreethat the Fed will probably misstheel astictarget, then the Fed would
be called back to explain the discrepancy. Because the Fed is better in-
formedabout monetary policy (akey determinantof theoutlook),it ispos
shlethat itsforecasts will be consistently superior to other forecasts. For
this reason, it should not be a requirement that the consensusforecasts
adwayssatisfy theelastic pricetarget exactly.

Thepalicy frontier for the poswar U.S. economy

Supposethe Fedfaithfully carriesout theforecasting-policy adjustment
process recommended in this paper, so that an honest forecast dways has
theelastic pricetarget satisfied exactly in theforthcoming year. Theeffect
o that policy isto make theeconomy roll with the punch from both infla
tionary shocks and errors in forecasting demand. O the two sources of
disturbances, it isinflationary shocksthat causethe moresignificant prob-
lemsfor monetary policy. To keep thestory smple, | will describe how the
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strategy of the elastic price target handlesthe responseto an anticipated
inflation shock. Thestory isnot very different if the shock isasurprise; it
only takeslonger for policy to start itsgradual response.

Theimmediate effect of an upward inflation shock isto raise both un-
employment and the price level. Consider a shock that would raise the
priceleve by 1 percent if unemployment remained constant. Because of
the responsed pdlicy, the shift raises unemploymentby 1/(A + 0.5) per-
centage points. The 0.5 isthedoped the Phillipscurve. Because A isin
thedenominator, the higher isA, the lower isthe jJumpin unemployment.
For example,if A = 3 (roughly nomina GNP targeting)then therewill be
0.29 extra percentage pointsof unemployment per percent of priceshock,
butif A = 8,theincreaseisonly 0.12extrapercentagepointsof unemploy-
ment. In later years, the bulgein unemployment subsidesat a rate of 051
(A * 0.5) percent per year. With A = 3, theratedf decay is 14 percent per
year; with A = 8, it is6 percent per year.

Because the policy responseto an inflation shock isto raise unemploy-
ment tocounteract theinflation, theactual increasein the priceleve isless
than the shock. However, reasonable palicies|et the pricelevd absorbthe
great bulk of ashock. A 1 percent priceshock raisesthe priceleve by A/
(At+0.5) percent. With A = 3, thisis86 percent; with A = 8, it is 94 per-
cent. The priceleve riseshy lessthan theamount of the shock becaused
thedeflationary effect of theincreasein unemploymentthat goeswiththe
shock. The bulgein the priceleve disappearsover timeat thesamerateas
doesthe bulge in unemployment.

The postwar era under the elastic price target strategy

A monetary strategy based on an elastic price target would have deliv-
ered unambiguoudy better performanceover the past 30 years than did
actual policy. Unemployment variability could have been substantially
less, and pricevariability could have been vastly lessunder an elasticprice
target for any reasonabledasticity, includingnominal GNP targeting.

Thefirst step in demonstrating this proposition is to isolate the aggre:
gatedemandforecastingerrors, the priceshocks, and theerrorsinforecast-
ing the priceshocks. For the AD forecastingerrors, | ran asmpleannual
forecastingequation for the unemployment rate, with lagged unemploy-
ment, prices, monetary base, and interest ratesas predictors. Theresduals
from this regression,shown in Figure 2, are representatived theforecast
errorsthat would have been made under the process described earlier in
the paper. Each recesson shows up asa spike in the figure—neither this
equation nor experienced forecastersare ableto cal thesharp increasein
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unemploymentthat occursin thetypical recession. Notableasoin Figure
2 isthe prolonged period of negativeforecast errorsfor unemploymentin -
the mid-1960s.

FIGURE2
ForecastingErrorsfor the Unemployment Rate
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Note: Becausethe unemployment ratecannot beforecast perfectly accurately, even the best
policy involves deviationsfrom the elastic target. These deviationsalso feed into the
way pricesdepart from the long-run target and the way that unemployment departs
fromitsnormal level of 6 percent.

Derivation o inflation shocksisa trickier issue. Most economistssub-
scribe to the view that onceinflation becomesestablishedin the economy
at acertainleve, the Phillips curve shifts upward by the amount o the
established inflation. Under an elastic price target, or any other sensible
strategy for pricestabilization, established inflation is unlikely to develop,
sincethe publicwill cometo havefaithin monetary policy's ability to keep
averageinflationat zero. But to extract estimatesof year-by-yearinflation
shocksfrom the actual historical data from a period of mistaken palicy,
someaccount must betaken of the growth of established inflation during
the postwar period. | will estimate the shocks by subtracting the compo-
nent o inflation attributable to demand and the amount of established
inflation fromactual inflation.
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By caling almost every movement in inflation a change in established
inflation, inflation shockscan be madeto seem minimal. Because my pur-
pose here is to show that elastic price targeting can handle large price
shocks, | want to avoidany proceduresthat might understatethehistorical
shocks. My estimates of established inflation are accordingly conserva
tive. For the period of generaly low inflation from 1948 through 1965, |
took established inflation to beitsaveragefor thoseyears, 1.5 percent per
year. For the period of inflationary policy, 1966 through 1978, | took it to
risein equd incrementsfrom 1.5 percent to 6.8 percent, itsvauein 1978.
For 1979 through 1983, | took established inflation to be at the constant
level of 6.8 percent.

Figure 3showstheestimatesdf inflation shocksobtained by subtracting
thisestimatedf established inflation from actual inflationand also taking
out theeffectsof demand by adding 0.5 (u-6).The most salient featuresare
the two sharp spikesfor the ail priceshocksdf 1974 and 1979-80. Other
positive shocks occurred in 1957-58 and 1970-71. Negative shocks oc-
curredin 1952-56and 1972 (probably theeffect of pricecontrols).Figure3
is no more than a good guess about the price shocks that would have

FIGURE 3
Percent I nflation Shocks
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Note: The economy does not track the Phillips curve exactly. The two biggest departures
occurredin 1974and 1979-80when ail pricesrosesharply. It istheshocksthemselves,
not just thesurprisepart, that createmost of the problemfor stabilizationpoalicy.
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occurred under a palicy of pricestabilization. However, theresultsd thispa
per are not sengtive to the precise seriesused for the priceshocks.

Predictionerrorsfor the pricelevd dsofigure intheerrorsin achieving the
eladtic pricetarget, but they aresubsidiary if theeadticity isat dl high, Smply
becauseerrorsin unemployment aremultiplied by theedadticity but thosefor
thepricelevd arenot. To get afed for the predictability of the priceshocks|
regressed Imy seriesfor the shocks againg the same ligt of lagged predictors
that | used for the unemploymentrate. Only thelagged pricelevd turned out
to havepredictivepower; itexplainsjust under half of thevarianced theprice
shock. Figure 4 showsits predictionsfor the poswar period. The prediction
errorsfor the pricelevd arethedifference between theactua priceshock and
the predicted priceshock minusthedoped the Phillipscurve timesthe pre
diction error in the unemploymentrate.

FIGURE4
Percent Predictionsof I nflation Shocks
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Note: When an inflation shock is predicted, policy can start to respond to it sooner. About
hdf of the variability of theinflationshocksin Figure 3 are predicted here. However,
even perfect prediction of theshockswould not dramatically improveperformance.

What would have happened under theeastic pricetarget

My simulationsdf the U.S. economy under theelastic pricetarget strat-
egy assume that policy achieved the elastic target except for the forecast



154 Robert E. Hall

errorsjust derived. Because theseerrorsare based on crudeannual equa
tions, they are not a stringent standard of performance. Actud policy
probably could have done quite a bit better. O course, my simulations
have to assume that the forecast errors occurred because d exogenous
shocksto the economy, and that these shocks would have been the same
under the proposed monetary strategy asthey were under the actual strat-
egy. I think this assumption is a reasonable approximation. It is wishful
thinking to assert that eventslike the oil priceshockswould not have oc-
curred under asuperior US monetary palicy.

Adgdefrom theforecast errorsthat brought departuresfrom the elastic
target, theonly other property o the U.S. economy necessary to know for
thesmulationsisthedoped the Phillipscurve. Theeffect of thestrategy
isto keep unemployment above 6 percent (except for random forecasting
errors)whenever the priceleve isabovetarget and below 6 percent wheniit
is below target. When unemployment is consistently above 6 percent,
there is downward pressure on prices as the Phillips curve does its job.
Gradually,the priceleve returnstoitsultimatetarget. Asit doesso, unem-
ployment must also approach 6 percent, through the operation o mone-
tary policy and the el astictarget.

Inthesimulations, thegradual returntothelong-runtarget isnot gener-
aly visble, because new shocksconstantly push the economy away from
the target. What is visible, however, is the tendency for the price leve to
stay near thetarget and for the unemployment rate to stay near 6 percent
in spitedf the batteringdf the economy by random shocks. Even though
pricesarequitesticky and policy isvery gingerly about getting pricesback
to target by incurring excess unemployment, the price leve stays much,
much closer to constancy in even the most dovish of the simulationsthan
it actually did over the postwar period. Most remarkably, the variability of
unemployment is aso considerably less, even though the palicy is much
moresuccessful in stabilizing prices.

Figure 5 shows the simulated unemployment rates under various re-
gimes. At the top is the actual unemployment rate. The horizontal line
marksthe 6 percent rate | takeas the norma amount of unemployment.
The plot shows the basic defect of postwar policy —unemployment was

(pushed toolow in the 1960sso that it had to be held far above6 percent in
the 1970sand early 1980s. The combination gave much too much unem-
ployment variability.

The second pand in Figure 5 shows how unemployment would have
behaved had monetary policy been dedicatedsingle-mindedly to pricesta:
bilization. Wild swingsin policy would have brought extremevariation to
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unemployment. Unemployment would have briefly reached true depres
son levelsduringthetwooil priceshocks. Thisplot showsvividly thedan-
gersof a hawkish policy in an economy with sticky prices. Advocatesadf
pure pricestabilization must be very confident that the price adjustment
processis much quicker than the one assumed in thissimulation.

The two bottom panelsshow how the unemployment rate would have
evolved under two variantsaf the elastic pricestandard. The onewithan
elasticity of 3isacloseapproximationto nominal GNP targeting. Move
mentsin unemploymentaresimilar to theonesthat actually occurred, but
with smaller amplitude. The policy would have made the mistakedf too
low unemploymentin the 1960s, thanks to a sequencedf surprisesabout
aggregate demand, but the mistake would have been much smdler. The
burst of unemployment in 1975 would have been worse under targeting
with an elasticity of 3 than it wasactually (9.4 percent asagainst 8.5 per-
cent). Theyears1974 and 1975 saw the confluencedf thelargestinflation
shock o the postwar period (4.2 percentin 1974) and the largest demand
forecastingerror (1.8percentagepointsaf unemploymentin 1975).0On the
other hand, nominal GNP targeting would have given lower unemploy-
ment in 1982-83 than actually occurred. Responding to the second ol
shock waslessdifficult becauseit was not accompanied by a big postive
demand forecasting error. Further, sensiblepolicy, asexpressed by thedas
ticpricestrategy, would not have beenstrugglingagainst the highinflation
that actually occurredin 1979-82.

The unemployment record with an elagticity of 8 is quite a hit better
than under nomina GNP targeting. In the worst year, 1975, unemploy-
ment would have risen only to 8.4 percent. The prolonged period o high
unemploymentfrom 1976 onward that actually occurred, and would also
have occurred under nominal GNP targeting, would have been largely
eliminated with the higher elaticity.

Figure 6 showsactual and simulated price levels. The top panel isthe
actual pathd the priceleve from 1952 to 1983. The departuresfrom con-
stancy are so large that this panel has to have a different scale from the
others. The next pandl showsthat an aggressive price stabilization policy
would have kept the price level dose to constant. The worst departure
would have beenin 1974, 2.7 percent over target. Thisand the other oil
priceshock would have been extingui shedimmediately throughthe use of
monetary policy so congtrictiveas to return the priceleve back to target
the very next year. Under the price stabilization policy, 1975 would have
beenayear o deflation, not of inflation.
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The bottom two panelsdf Figure 6 show the implicationsfor the price
level of theelastic pricetarget strategy. Withan elasticity of 3, pricewould
have remained closeto the constant target level until 1974. Under thefirst
oil shock, the priceleve would haverisen to 3 percent over targetin 1974,
pesked at 4.2 percent over in 1975, and then begun a gentledecline. The
process would have been interrupted by the second shock, which pushed
pricesto 6.2 percent over targetin 1980 and to a pesk o 7.6 percent over
target in 1981. Then a new decline would have begun, taking the pricelevel
toonly 4.7 percent over target in 1983.

The pricestory with an elasticity of 8ismuch thesame, except that the
swings have greater amplitude. The pricelevel would have pesked at 9.7
percentover target in 1981 and would have reached 7.8 percent over target
in 1983.

What | want to stress most about thesesimulationsis the superiority of
either of theedlasticstrategiestoactual palicy. Figure7 showsdramatically
how completely perverse actual policy was. The policy frontier plots the
standarddeviationsaf unemploymentand the priceleve for thethree poli-
ciessmulatedin Figures5 and 6. They are the same pointsshown in Fig-
ure 1, but here the scalesare changed in order to accommodate another
point,labeledactual, which showstheactual standarddeviationsof unem-

FIGURE7
ThePolicy Frontier and Actua Economic Performance, 1952-83
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ployment and the priceleve. Theactual pointisfar, far abovethefrontier.
Actud palicy did not make sense by any set o preferencesabout unem-
ploymentand pricevariahility.In particular,thetwoel asticstrategiesdom-
inate actual pdlicy, in the sense of offering both lower unemployment
variabilityand much lower price variability.

Conclusons

What is most important about monetary strategy is to have one. Any
policy on thefrontier of unemployment and price variability that is not
fiercely hawkishwill give better performance by far than wehad under the
meandering policy of the past 30 years.

Nomina GNP targetingisonepalicy on thefrontier. With some judtice, it
hasbeen criticized asoverly hawkish, in that it @l s for substantial unemploy-
ment in an aggressive repone to an inflation shock. An eadtic pricetarget
withandadticityd 5or 8drikesmeasdaoser to theoptimum. But this paper
hasshown that differencesamong sensble polidesaresmall compared to the
difference between higtorica palicy and any sensblepalicy.
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Commentary

Raymond Lombra

Inthetwoyearssincewelast convenedin thismajesticsetting to discuss
monetary policy, real output has expanded rapidly and inflation has
dowed significantly. However reluctant policymakersareto takecredit for
theeconomy's exceptiona performanceand pat themselveson the back in
public, thecritique presented by Bob Hall must comecoseto provokinga
response. Servingasaforcefor moderationand soasnot tofoster thewide:
spread notion that economistsrarely agree on anything, especialy policy
issues, my plan isto focuson the coredf Bads paper, around which | be
lieve most economistsand policymakers may be able to raly. Moreover,
leaving most of the technical nitpicksto Stigler's conference handbook
should help engender a constructive dialogue more in - concert with the
intoxicating beauty and dignity of our surroundings.

Theeconomy'sevolutionover the past twoyearshas proceeded withina
policy strategy often characterized as "pragmatic, eclectic, and flexible™
However wel such astrategy appearsto haveworked, many, includingthe
farsighted prime movers behind this conference—Roger Guffey and
Thomas E. Davis—have become increasingly concerned about the ab-
senced areliable strong, well-understood anchor for policy. Skilled sailors
know that relidble anchoring entails good holding ground, proper equip-
ment, and informed technique. Designed to absorb the shocksdf winds
and currentsasthey changedirectionand velocity, an essential ingredient
of successful anchoring is adequate "scope'—the ratio of anchor line to
thedepthof thewater. Thelower'theratio (i.e., the lessscope), the tighter
isthetether linking the boat and theanchor. Although quiteserviceablein
cam waters, such a configuration is not very tolerant of shocks. As a
result, the anchor can easly dip or bresk 10ose, becoming dysfunctional.
In contrast, adequatescope buildsin sufficientflexibility toabsorbshocks.
At the other extreme, a huge ratio (i.e. very large scope) comes to
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approximatea vess drifting amlesdy. The messaged thisandogy, and
indeed of Hal's paper, isthat a policy anchor and a policy strategy witha
moderatedegreed built-inflexibility are not mutually exclusve.

Therearefour genera characteristicsof Hal's specific policy proposa
that | would like to highlight and discuss.

Precommitment

An increasing number of academicsagreein principle with the notion
that policymakers should announce a specific, credible, understandable,
defensibletrgjectory for monetary policy covering the short to intermedi-
ateterm (say,9x monthstotwo years). Differencesdo, of course, exist con-
cerningthespecificsdf such astrategy—e.g., which variable(s) tofocuson,
how frequently to review the policy stance, the necessary and sufficient
conditionsfor revising palicy, etc. Without down-playing the importance
d such nuances, these differences should not be alowed to obscurethe
agreement regarding precommitment.

Althoughexhibitinga superficia attachment to precommitment,asex-
emplified by the Feds twiceyearly policy danceswith Congressunder the
aegisd the reporting requirementsembedded in the Humphrey-Hawkins
Act, most policymakersview meaningful precornmitment aseconomically
and politicaly naive, and possibly even injuriousto the nation's economic
performance. Trumpeting the overriding need for judgement, a flexible,
pragmétic, and eclectic—that is, sengble—policy alegedly emerges. Man-
ifested by ever-changing emphases accorded the various monetary aggre
gates; changes in the relevant bases, ranges, and definitions; and
shift-adjustments,few would confusethe Fed's approach with the type of
precommitmentadvocated by Hall and others.

Welivein an uncertain world; on thisweall presumably agree. And, as
many havesaid, the futureis unknowablebut not unimaginable. Ye, as
the past 20 yearsso vividly demonstrate, and asBrunner and Meltzer have
forcefully argued, we should be profoundly humbleabout our gbility to
distinguish between, much less anticipate, permanent and transitory
shocksto the economy.

While| have an abiding respect for thework of Steve Axilrod, hislarge
and talented staff, and indeed for the staffs throughout the Federal Re:
serveSystem, the Fed'sflexibleapproach to policy ispredicated on adegree
d confidencein their collectiveabilities to sort things out—a confidence
that, in my judgement,isnot wholly justified. Moreover, theallegedshort-
run economic benefitsaf flexibility, which arealmost by definition trans-
tory, need to be weighed against the long-run costs. Policy adjustments,
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reversals, and errors erode credibility and complicate intertemporal
decision-makingin the privatesector. At a deeper level, Fed attemptsto
reoptimizeat each month's FOM C meeting must facerather than finesse
the problem of "dynamic (time)inconsistency" first discussed by Kydland
and Prescott (1977), and now immortalized by Rick Mishkin’s two-year-
old son.

By viewing flexibility as diametrically opposed to precommitment, it
can be argued that the Fed overestimates the economic benefitsand un-
derestimatesthe economic costs o its pragmatism. As economists, how-
ever, weshould not underestimatethe political benefitsgenerated by the
Fed's vague, incomplete strategy (Lombra[1984]); precommitment and
specificity go hand in hand with enhanced accountability for principals
and their agents! The short-run political shock absorber comprising cur-
rent arrangementsand the inevitable tension between politica and eco-
nomic forces go a long way toward explaining the gulf separating many
economistsfrom policymakerson the notion o precommitment.

Focuson nominal magnitudes

Two propositions underlie recommendationsthat monetary policy
should focuson nomina magnitudes. First, the longer the run, the larger
the priceeffectsdf palicy actionsand thesmaller the red effects. Second,
theability of economiststoforecast theshort-run effectsd particular pol-
icy actionson red output, employment, and pricesislimited. Thus, with
policy approximately neutral in the long run and central bank indepen-
dence supposedly providinga shield permitting policymekersto take the
long view in conductingpalicy, afocuson nominal magnitudes—on price
Sabhility, to be precise—is advanced as appropriate, prudent, and welfare
enhancing.

The profession's forecasting performancehas been chronicledand ana:
lyzed in a seriesdf important articles by McNees. Table | extracts some
datafrom hismost recent evaluation (McNeesand Ries[1983]).

Theszedf the mean absoluteerrorsand root mean squareerrors appear
nonnegligible. Moreover, the mean error measure, an indicator o bias, sug-
gedtsthat whiletheforecastsd nominal GNP areon the mark on average,
thisreflectsa tendency to overestimate red output and underestimateinfla
tion. Suchindications, which are broadly cons stent with Smilar eva uations
o the Fed staffs forecasts (Lombra and Moran [1980], Karamouzis and
Lombra[1984)), suggest that attemptsto pin down thedopeand position of
the short-run Phillips curve and handle expectations adequately have not
been wholly successful. If a Hall-like proposal can be shown to be
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TABLE1
OneYear-Ahead Forecad Errors
1971-83
Error Measure

Root Mean
Variable Mean Error Mean AbsoluteError SquareError
Nominal GNP 0.0 2.2 28
Red GNP 05 16 21
Implicit Price Deflator -0.7 14 18
Unemployment Rate -0.3 0.7 0.9

Notes; From McNees and Ries(1983), Table 3. Error measuresare calculated from the me-
dian of forecastshy the ASA-NBERsurvey, Chase, DRI, Wharton, and BEA. Errors
for thefirst three variablesare calculated as predicted minus actual growth at com-
pound rates. Unemployment rate errorsare the differencebetween predictedand ac-
tual unemployment rate levels.

flexibleenough to handlesuch forecastingdifficulties, thefact that it gives
primary emphasisto nominal magnitudes, and should havea sal utary ef-
fect on expectationssuggestsit dominatesal ternativestrategiespredicated
on estimated empirical relationshipsbetween policy instrumentsand redl
variableswhich, in the language of Leamer (1983), are characterized by

whimsy and fragility.
A forwar d-lookingpolicy

Hall’s proposal conditions policy onforecagts for unemployment and
the price levd a year ahead. Current outcomes and expected outcomes
over the next sx monthsare treated as water under the bridge. Existing
empirical work (Lombraand Moran [1980]) and my experiencewithin the
system suggest the formulation of policy hasoften taken amost the oppo-
Stetack: incomingdataon past outcomesdrive policy discussionsand ad-
justments. To be sure, discussionsdo includesmplistic extrapolationsof
trend-cycleindicationsin the data, with adash o regresson to the mean
experiencethrownin, aslipserviceispad to thestaff sforecasts. However,
the perception that short-run forecastsare unreliable precipitates heavy
discountingand an overridingfocuson current conditions.

Many, mysdf included, have long felt that a policy that isin many re-
spects backward-lookingwill often prove unduly procydlicd. It iscertainly
true that short-run forecast errorsare not smal and that forecaststend to
deteriorateaswe movefrom aone-quarter toafour-quarter horizon. How-
ever, the overwhelming portion of forecast errorsisusually concentrated
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in thefirst two quarters, and little further deteriorationisevident over a
four- to eight-quarter interval (McNees and Ries [1983], Table 2). In dll
likelihood, the dynamic behavior of prices and output, discussed above,
contributesto longer-run forecasts being in somesense morereligblethan
short-run forecasts; thelonger the run, the more priceswill haveadjusted.
Even morefundamentally, thefact that forecastsare a most dwayswrong
does not imply that they contain no usableinformation and that policy-
makersarefreetoignorethem. Of course, with high discount ratesin the
political arenareinforcingthe existing economic uncertai ntiesconcerning
the near-term outlook and the short-run transmisson mechanism for
monetary palicy, such behavior ishardly surprising.

The pitfallsof Fed-style pragmatism

Hasthe Fed moderated, aggravated, or initiated economicfluctuations?
Thenever-endingcharacter of thisdebateand theintransigenced relative
positions on the role of monetary policy testify to the limitationsdf our
analytical and empirical toolsand offer strong support for Keynes dictum
that ineconomicsit isvirtually impossibleto convictsomeonedf error, and
extremely difficult to convincesomeoned error.

The Fed sees policy as a stabilizing force, more often than not deftly
responding to emerging disturbances. Many academics, particularly
monetarists, see policy asoften aggravating economicfluctuations. Accus-
ing policymakersd being deef rather than deft, and sufferingfrom both
myopiaand amnesia, Fed bashing hasseldom been in short supply.

Thecorrelation between the Fed's plansand its performancehas, in my
judgement, been variable, difficultto predict, and not particularly highon
average. Moreover, policymakersstrain credulity beyond reasonablelimits
by contending that virtually al departuresaf the record from the rhetoric
result from bad luck, fiscal policy, unanticipated nonpolicy shocks, finan-
cia innovation, and thelike. WhileHall's Figure 7 and accompanyingdis
cusson surely exaggerate the degree to which policy has exacerbated
economic fluctuations, it does appear that, despite good intentions, Fed
flexibility and pragmatism often produce policiesthat become part o the
problem rather than the solution.

| recognizethat what lookslikea palicy error ex post froman economic
perspectivemight havelooked quitedifferent ex ante. | woulda socontend
that the last 20 years have seen their shareof successful policy episodes.
Further, it must be granted that aleged economic policy errorshave occa
sionaly been associated with short-run political successes. However, as
suming a high discount rate and a multi-dimensional objectivefunction
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defined over political and economic outcomes, inattention to the
longer-run economiceffectsaof policy emergesnaturally. Theresultisa
focus on the short run, wherein knowledge deficiencies about the
transmi ssionmechanismand thesourceand duration of shocksare par-
ticularly acute.

That the absenced an anchor for policy may bea part of the problem
can probably only be seen by standing back from the day-to-day firefights
that permeate policymaking. | havelongfelt that ReserveBank presidents
and their staffs, beingsomewhat lessinvolved in shorter-run policy opera
tions, have displayed a comparativeadvantagein gaininga perspectiveon
policy; over the yearsmany haveasked, What precisely arewedoing?How
are wedoing it? And is there a better way? In this spirit, the collective
wisdom advanced during thisconference raisesfundamental asopposed
to technical questionsabout the conduct of policy. Fed bashing aside, |
doubt thecurrent configurationdf the Bluebook and Greenbook andthe
accompanyingpolicy strategy in placeare an adequate responseto such
questions.

Lest | be accused of being too easy on the author, let me make some
specificobservationsand suggestionsmotivated by reading Bob's provoca:
tive pgper. Whilel am not sure how serioudy totakesomed thedetails, |
accept and am sympathetic to the spirit of theexercise he conducts. How-
ever, it wasstartling to read a paper written in 1984 where priceand policy
expectationsare not prominent. Wouldn't the Fed'schoicedf parameter A
effect the economy's wage price-setting mechanism? One need not buy
short-run neutrality to believe the system dependson the policy rule. In
the empirical section, | would counsel against relying too heavily on
resultsgenerated by what Bob Weintraub used to cal a TinkerToy model.
Why not utilize the one-year-ahead forecasts provided by McNees and
Ries(1983), and theerrorsand biasesembedded therein, to put the elastic
pricestandard through its paces? Although still vulnerableto a modified
Lucas critique, the results would be less model-dependent and somewhat
more redligtic. Lasily, | wonder how to treat fisca policy within such an
exercise. Isit reasonable to assumefisca policy will be invariant to the
stance of monetary policy? | think not, and suggest the implications of
suchan interdependencefor the varianced the pricelevel and unemploy-
ment need to beexplored.

Constrained optimization is what policymakingisal about. Logicaly,
then, we need to befairly preciseabout the naturedf the constraintsand
theobjectivesif weareto produceuseful policy evaluationsand prescrip-
tion. Reflectionand research on such issues suggest to me that, specifics
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aside, approacheslike those advanced by Hall that are predicated on pre-
commitment are forward-looking, and focuson nomina magnitudesgo a
long way toward avoiding the pitfallsof Fed pragmatism. It isoften said
that sailing is like standing in a cold shower and tearing up $20 hills. It
strikes me that an inflationary and periodically destabilizing monetary
policy can aso beso characterized.
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7
TheVdued Intermediate Targetsin
| mplementing Monetary Policy

Benjamin M. Friedman

Despitethegrowingexperiencewith their use, bothin the United States
and abroad, theroled intermediatetargetsof monetary policy remainsa
source of confusion and controversy. Although some advocates appar-
ently regard stablegrowth of oneor another monetary aggregateasan end
initself, by far themoretypical view infavor of suchintermediatetargetsis
that they somehow enablethe central bank to achieve moreeffectivelyits
objectivesfor the nonfinancia economy, usually including pricestability
or real growth, or both. It isin making that 'somehow" more precise, and
thereby making the appropriaterole (if any) of intermediatetargetsopera
tional, that thedifficulty lies.

The ambiguity stemsfrom the fact that measureslike money or credit
are not under the immediate control of the central bank. In the United
States, the depositsthat constitute the main bulk of any o the familiar
monetary aggregates are created by more than 40,000 financid institu-
tions, and how much money thereisat any timedependson the decisions
not only of theseinstitutionsbut o millionsd individualsand businesses
that own deposits. Broader asset aggregatesliketotal liquid assetsdepend
onthedecisionsdf anevenwider ranged institutions,asdo liability aggre
gates like domestic nonfinancial credit. The Federal Reserve System can
influenceany of these measures, to be sure, but it cannot directly control
them in the sense that it can control, for example, the nonborrowed

| am grateful to Diane Coylefor research assistanceand helpful discussions; to Andrew
Abel, Mark Watson and participantsin the Federal Reserve Bank symposium, includinges
pecidly Stephen Goldfeld, for hel pful commentson an earlier draft; and to the National Sci-
ence Foundation and the Alfred F Sloan Foundation for researchsupport.
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reserve base or the federal funds rate. Hence these measures are at
most targets, not instruments, of monetary policy —intermediate steps be
tween the instrumentsthat the central bank can control directly and its
ultimatenonfinancial palicy targets.

Theobjectdof thispaper isto assessquantitatively the potential valueof
specificintermediatetargetsfor monetary policy in the United States. The
basc premise motivating this andyss is that a financid varigble like
money or credit—or, for that matter, a market interest rate—has potential
value as an intermediate monetary policy target only to the extent that
movementsin that variable convey information about the nonfinancial
economicdevelopmentsthat constitutethe reason for havinga monetary
policy in thefirst place. Moreover, to warrant such a variablés use asan
intermediate target, the pertinent information its movements contain
must not be reedily availableelsawhere. The questions addressed in this
paper are whether any familiar financial variablesin fact containsuch po-
tentially valuableinformation and, if o, which onesand how much.

In addition to the specific conclusions provided as answers to these
questions, a key contribution of this paper isthe method of anaysisit in-
troduces. In particular, the paper suggestsand implements a method for
usingstructural economicmodels, restrictedby therelevant economicthe-
ory, to answer questionsthat the previousliterature hasaddressed primar-
ily with nonstructural, unrestricted representationsof economicbehavior.
The specificquantitative conclusionsreached in this paper about the po-
tential valuedf intermediate targetsin the monetary policy process result
from the applicationdf thismethod to one macroeconometricmode that
is especidly small and smple. The method of anadlys's suggested here,
however, is gpplicable more generdly, to models small and large, smple
and complex.

Thefirst sectionoutlinesthe basic concept of theintermediatetarget as
away o gathering and processing relevant information in implementing
monetary policy. The next section presentsthe small macroeconometric
mode of the United States to be used in the quantitative analysis. The
third section appliesthis mode to evaluatethe potential usefulnessd fa
miliar financial variables-as intermediatetargetswhen the chief nonfinan-
cial focus of monetary policy is the growth of nominal income. The
following section undertakes an anal ogous eval uation focused separately
on red incomegrowth and priceinflation. And afinal section briefly sum-
marizesthe principa conclusionsdf thisandysisand reemphasizessome
o itslimitations.
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Intermediatetar getsasinformation variables

Why should a central bank, in conducting monetary policy, take ac-
count of the movementsaf money or credit?

After nearly a decadedf formal relianceon monetary aggregeatetargets
for monetary policy by the Federal Reserve System, and the adoption of
analogous targets by an increasing number of central banks around the
world, evento posesuchaquestion may at first seem likeso much inspect-
ingtheintersticesaf theobvious(hardlyan unknown activity in thesocia
sciences). Ye the question isa seriousone. In the circumstancesunder
which most central bankstoday actually conduct monetary palicy, there-
evanced movementsin money or credit isfar from self-evident. Still less
sf-evident is why central banks should elevate measures like money or
credit to the level of intermediate policy targets, thereby creating the pre-
sumption that, in implementing monetary policy, they not only may but
indeed will respond to the movementsd these variables.

At least part of thereasonwhy thisissuereceivesrdaively littleserious
attention in current discussonsof monetary policy isprobably thefault of
the professiona economicsliterature, which moreoften than not relieson
hypothetical constructsthat either rule the question out altogether or in
the end make the answer —within those constructs—genuinely self-
evident. At thetheoretical level, for example, most modelssmply treat the
money stock as an exogenous variable, directly subject to control by the
central bank. In such mode stherecan beno questiond thecentral bank's
respondingto movementsad the money stock, because by assumption the
central bank initiates al such movements. Similarly, most.theoretical
modelsincludeonly one monetary asset, and in some modelsthat asset is
theonly availableform o wealthholding.? Such models, of course, cannot
addressthequestiond to which movementsthe central bank may want to
respond when therearetwo or more monetary aggregetesthat covary im-
perfectly. At theempirical level, much o the current discussonsmply as
sumesaway thegreat body of evidencedocumentingtheinstabilityof any
smple specification o the relationship between nonfinancial economic
activity and any measuredf money.

1 Thissectionrdiesin part onargumentsdevel opedat aformal level in Brunner and Melt-
zer (1967), Tobin (1970), Poole (1970), Kareken, et al. (1973), and Friedman (1975).

2. It isastonishing that some economists, having hypothesized modelsincludingasingle
formof wealthholding, proceed tolabel that Singleasset'money” and thendraw logical infer-
enceson which they then base recommendationsabout actual monetary palicy.
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The circumstancesunder which the Federal Reserveactually conducts
U.S monetary policy arequitedifferent. No monetary or credit aggregate
is directly subject to central bank control. Instead, the Federa Reserve
controlsthe growth of nonborrowed reserves, or perhapsa short-termin-
terest ratelike that on federa funds. Thereis not just a single monetary
asset. Instead, the market offersa grest variety of formsdf deposits (and,
smilarly,anenormousvariety of formsaf borrowing),and the number of
potentially definable monetary (or credit) aggregates is limited only by
imagination and data collection machinery. No smple money-incomeor
credit-incomerel ationshipisconsi stently reliableover short timehorizons.
Moreover, given the pace and extent of changesin patternsaf U.S. finan-
cia intermediation, thereislittlegroundfor strong confidenceinsuch rela
tionshipsover longer horizonseither.

Why, then, under thesecircumstances, radicaly different from those so
often either explicitly assumed in the professiona economicsliteratureor
casually assumed in discussonsdf current policy, should the Federal Re
serve take account of the movement of money or credit in implementing
monetary policy?The potential roledf such variablesin the policy process
stemsfrom the possibility that their movementsmay provideinformation,
whichisotherwiseeither unavailableor difficult to process, about thenon-
financid targetsthat the central bank seeksultimately to affect.

Thestarting placefor making monetary policy isa set of objectivesfor
the nonfinancial economy. In part becaused the targetingand reporting
requirementsimposed on the Federal Reserve by Congress, but also be-
cause much other planningtakesan annual form, the typical procedurein
the United Statesinvolves the tentativeidentification each year o ade
sredratedf economicgrowthfor the year ahead, in both real and nominal
terms.3 The Federal Reservethen determines,and publicly reportsto Con-
gress, thetarget ratesdf money and credit growth that are likdy —as seen
in advance o thefact—to be consistent with that economic growth. Fi-
ndly, the Federd Reserve determines, and implements via open market
operations,the growthdf nonborrowed reserves (or thefedera fundsrate
level)that islikely —again, asseen in advanced thefact—to beconsistent
with thetargetedgrowthaf money and credit.*

3. Because of lags(inertia),of course, not al desred growth ratesof either pricesor rea
incomearefeasible. Thediscussion hereassumesachoicefrom within thefeasblerange.

4. Before October 1979, the Federal Reserve's oper ating instrument wastypically the fed-
ea fundsrate Thereafter it was the growth of nonborrowed reserves Wallich (1984)has
stated that from late 1982 on it wasborrowed reserves.
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Asd thebeginningd the year, therefore, the Federal Reservein princi-
ple outlinesa mutually consistent set of growth rates for red income,
prices, money, credit, and nonborrowed reserves, and it usesopen market
operations to implement the one element in this package under itsdirect
control. Thequestion at issue hereiswhat further ussfulness—if any—the
money and credit aggregatespossess. If actual money or credit growthde-
viatesfrom the correspondingtargeted pace, should the Federa Resarve
respond?And if so, why, Sincethe ultimate policy objectiveisto affect not
money or credit growth but real economicgrowthand priceinflation?

Responding to aberrant movementsin money or credit growthisa use
ful policy under theseconditionsonly if such movementsforewarn subse
quent (or contemporaneous but as yet unobservable) movementso red
incomeor prices. For example, money growthgreater than targeted —that
IS, greater than expected in advance to be consistent with the desired
growth of income and prices—may indicate that later on either red in-
comeor prices (or both) will advance more strongly than expected. If so,
respondingto thisexcessvemoney growth by reducing thegrowth of non-
borrowed reserves will set in motion forcesd adjustment—involving in
thefirst instance higher short-term interest rates, but in addition much
broader aspectsof asset yield and pricerelationships—tohelp restrain the
excessvenonfinancial economic activity. Smilarly, if money growth less
than targeted forewarns coming economic weakness, responding by in-
creasing reserve growth will set in motionforcesacting to bolster activity
levels. Therational efor responding toeither faster or dower credit growth
than targeted isanal ogous.

Thisfamiliar monetary policy procedure, based on targeted growth rates
for money and credit (or, more commonly, money only) suffersfrom two
potential drawbacks. Thefirst, of course, is that aberrant movements of
thetargetedaggregatemay not indi catefutureeconomicstrengthor weak-
nessafter al. Instead, they may merely reflectshiftsin the portfolio prefer-
encesd either financia institutionsor the genera deposit-holdingand
liability-issuing public. In that case, policy responses in the form of
changes in reserve growth (or in short-term interest rate levels) will be
counterproductive, pushing nonfinancial activity avay from, rather than
toward, itsintended course. Whether or not the Federal Reserve should
respond to such unexpected movementsd money or credit thereforede-
pends, in thefirst instance, on what information about future economic
activity these movements convey. A large and long-standing empirical
literature has examined this question, primarily using “nonstructural”
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methodsthat rely on no specificeconomicmodel.’

Thesecond potentia shortcomingin the useof monetary and credit aggre-
gaesasintermediate palicy targetsisthat whetever informationabout future
activity levds these aggregates do convey may smply duplicate informetion
reedily available from other convenient sources. Given the large eement of
inertiain short-runfluctuationsof economicactivity,surely thefirst placeto
look for information about incomegrowth in the near futureisin the recent
movementsadf income itsdf. In other words, the rdevant questionisnot just
whether a potentia intermediatetarget providesinformation about futurein-
come growth but whether it provides informetion not dready containedin
recent movementsd incomeitsdlf. A largeempirica literaturehasaddressed
thisquestion too, again primarily using nonstructural methods.® It isadlso pos
sble to frame this question in @ much broader way by asking whether yet
other readily availabledatamay d S0 containthesameinformation that move:
mentsaf money or credit convey, but the policy implicationsaf empiricd find-
ings in thisbroader context ar e less straightforward because o thedifficulty
inherent in drategies explicitly relating monetary palicy responsesto large
numbersd different varigbles.

Thetask undertakenin thispaper istoaddressthesequestionsabout the
information contained in potentia intermediatetargetsaf monetary pol-
icy, using a small 'structura” macroeconometric modd of the United
States. The key advantagedf basing the analysison astructural modd, in
comparisonto the more prevalent usedf nonstructural methodsin there
cent literature, liesin the presumably superior representationdf expected
economic behavior, and hence the superior divison o the respective
movementsdf variableslikeincome, money, and creditinto corresponding
expected and 'surprisg’ components, that the structural model provides.
The answer to any question about the information contained in unex-
pected movementsin money or credit can beonly asvalid as the underly-
ing distinction of expected versus unexpected movements on which it
relies. By relyingon nonstructural (usualy vector autoregression)models
for thispurpose, therecent literatureimplicitly assumesthat the best avail-
ablerepresentationdf theexpected movement of any variableisan unre-
strictedlinear projectionfrom past valuesof itsdlf and other variables,and
identifies any difference between this projection and the corresponding
actual movement as unexpected. A structural mode instead uses the

5. Traditional r efer encesinclude Friedman and Schwartz (1963) and Ander senand Jordan
(1968).
6. See, for example, Sims (1972, 1980)and Friedman (1983and forthcoming).



The Value of Intermediate Targetsin | mplementing Monetary Policy 1B

relevant economic theory to restrict the representationd a varigble's ex-
pected movement, and hence also to identify the unexpected part of its
actual movement.

A further advantaged basing theandysison astructural modd isthat
structural mode stypically makeclear the relationshipsamong the operat-
ing instruments, potential intermediate targets, and nonfinancial objec-
tives of monetary policy. Empirical findings therefore have a ready
interpretationin terms of the policy process, and specific results corres:
pond in a straightforwardway to rulesfor central bank response. By con-
trast, evidence generated without using any structural mode is at best
difficult to trandlateinto policy implications.

The countervailing disadvantaged the structural approach, of course,
isthat the particular structural model used may rely on theory that isirrel-
evant or invalid. In that case the restrictions imposed may make the
modd's representationd expected economicbehavior,and hencethe cor-
responding distinction o expected versus unexpected movementsin any
given variable, not superior but inferior to their unrestricted, nonstruc-
tural andogs. Smilarly, if a mode does not adequately represent therele
vant macroeconomic behavior, policy rulessuggested by its propertiesmay
be misdirected and even counterproductive. Given its compactnessand
smplicity, themodd used hereisclearly illustrativerather than definitive.

The next section presentsasmall macroeconometricmode, and thefol-
lowing two sectionsgo on to analyzeitsimplicationsfor the information
valuedf potential monetary policy targets. An importantcavesatisin order,
however, before proceeding to that task. Even the finding that aberrant
movements of money or credit contain information about future eco-
nomic activity, and that such information is not readily available else-
where, doesnot warrant takingaccount o thisinformationby establishing
money or credit asan intermediate target in any strict sense. The Federd
Reserve should respond tosuchinformation, to besure, and it may even be
useful toestablishaformad targeting proceduretoinstitutionalizethe pre
sumptionthat it will do 0. In general, however, the appropriate policy re
sponse is different—under most redlistic circumstances, more
modest —than that required to return money or credit fully to the corres:
ponding targeted path.’

7. One reason for the more modest response, analyzed by Poole (1970)and Friedman
(1975), isthat in general such an abberant movement reflects some combination of unex-
pected economicstrength or weaknessand unexpectedshiftsin portfolio preferences. A sec-
ond reason,analyzed by Brainard (1967), isthat policymaker sdo not know with certainty the
correct valuesof the parameter sdescribing theeconomic effectsof policy actions.
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A macroeconometricmode

Table 1 showsestimates, based on U.S. quarterly data spanning 1961:1-
1979:111, for the six-equation Pirandello Model first presented in Fried-
man (1977)and subsequently updated in Clarida and Friedman (1983).
Themodel includesempirical estimatesfor relationshipsdescribing aggre:
gate demand, aggregate supply, money demand, money supply, and the
term structure of interest rates, plusa nominal incomeidentity.® For con-
venience, dl equationsare linear in logarithms, and no variableislagged
more than once. Hence the modedl isasimplelinear first-order difference
equation system.

Thereasonfor limiting the mode'sestimation to data through 1979:111
isthat thereisevidenced a bregk after that dateinall fived theestimated
rel ationships? To the extent that the conditions newly characterizingthe
immediatepost-1979:1H1 period continueto prevail, the modd istherefore
adescriptiond historical behavior only. More recently, however, the Fed-
era Reserve System appearsto have moved avay from the new policy pro-
ceduresadoptedin October 1979.!° Themode may thereforebeapplicable
tocurrent behavior aswell, even though not to that of thefew yearsimme
diately following 1979:111.

The modd'saggregate demand equation includesan interest rate, or IS
curve, effect (herebased smply on a nomina long-term interest rate), as
wel asafiscal policy effect and aterms-of-tradeeffect. The aggregatesup-
ply equation relates pricesetting to real economicactivity and alsoto the
terms of trade. The money demand equation has the standard red LM
curvespecification. The money supply equation combinesa nonborrowed
reserves multiplier effect with a borrowed reserves response associated
with the discount rateand an excessreservesresponseassociated with the
short-termmarket interest rate.” The term structureequation, which pro-
videsalink between the long-term interest rate in the aggregate demand

8. Theonly change in specificationfrom the original 1977 model isdue to the useof M1
rather than M2 asthe monetary variable. Theestimatesshownin Table 1 arefrom theappen-
dx toClaridaand Friedman (1983).

9. By contrast, thereis no evidenceof a break after 1976:11, the endpoint of the sample
originaly usedin Friedman (1977) See thecomparisonof F-statisticsin Table5, Claridaand
Friedman (1983).

10. See again Wallich (1984).

11 The coefficientsof the two interest rate terms in the money supply equation are not
significantindividually but are highly significantjointly. Thetest statistic for thenull hypoth-
esisthat both coefficientsare zeroisx(2) = 16.2.
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TABLE1
Equationsa the PirandeloM odel

(1) Aggregatedemand

AX, = .0064 - .1026 Ar,, + 1024 AE, - .0688 Al, + .4397 AX,,
48 (-29  (20) (-2.2) 50)
SE = .00780 R = 49 o= -4

(2) Aggregate supply

AP, = 0895 AX,., + .0542 AL, + 8700 AP, ,
(3.4) (3.9) (25.2)

SE = .00347 R =8 o= -1

(3) Money demand
AM-=P), = .1I192AX, - 0406 Arg, + .8703 AM - P),_,
(L9) (-39 o
SE = .00676 R" =53 p= -5

(4) Money supply

AM, = .0034 + 2118 AR, + .0097 Arg, — 0234 Arp, + 7627 AM,_,
23 (21 0.6) (-13) = (86)
SE = 00481 R =53 p= -2

(5) Termstructure

f = 0472 + 1441 rg = 057915, | + 1376 AL -S).; +.91001, |
(14 (L) (-0.5) 2.3) (37.0)
2

SE = .020 R =.98 p=2.4
(6) Nominal income identity
AY, = AX, + AP,

Notes: Eciuati onsareestimated using Far's (1970)method for simultaneousequationswith
dependent variablesand seridly correlated disturbances.
Sample period is 1961:1-1979:111.
Numbersin parenthesesare t-statistics.
All variablesarein Io?arithms
Predetermined variablesareE, I, L, R, rp, and S.

Definitionsof Symbols E high-employmentfederal expenditures
|

= import pricedeflator
L = outstandinglong-termfedera debt
M = money stock (M1)
P = GNPpricedeflator

R = stock of nonborrowed reserves
rp = discountrate

.= Baacorporatebond rate

rs = threemonthTreasury hill rate

g - outstandingshort-tefm federal debt
X =red GNP

nominal GNP.
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equationand theshort-terminterest ratein the money demandand money
supply equations, combinesaform of the standard expectationshypothe
siswith adebt management palicy effect.'? The nominal incomeidentity
isstraightforward.

As estimated here, these Six relationshipsdeterminesix variables: the
growthratedf nominal and redl income, prices, and money, and short-and
long-term interest rates. Exogenous variables include monetary policy
(nonborrowed reserves and the discount rate), fiscal policy (high-
employmentgovernmentexpenditures),debt management policy (thema
turity composition of outstandinggovernment debt),and thedollar price
o imports.

An alternativeway of specifyingthestochasticstructuredt the modd is
toassumethat thedirect instrument set by the Federal Reserve's open mar-
ket operationsis not the growth of nonborrowed reserves but the short-
terminterest rate. In that case, the short-term rate would bean exogenous
conditioningvariable, whilenonborrowed reserveswould beoned thesx
variablesjointly determined by the model. Becausethe Federd Resarveis
free to chooseeither nonborrowed reservesor the short-terminterest rate
as its operating instrument, and because there is some ambiguity about
how Federal Reserve policy hasactually operatedin the past, it isinterest-
ing to know the modd's implicationsfor key policy questionsunder either
specification. The two sections beow therefore report pardld sets of
resultsalong just theselines. Changing the assumed stochastic structure
o the relationships among the modd's variablesin generd changesthe
correspondingestimated coefficients, however, so that the alternativesets
of results based on an interest rate instrument rely on a different set of
coefficientestimates(notshown) than the ones based on a reservesinstru-
ment shown in Teble 1."3

The Pirandello Modd's compactnessand smplicity result, of course,
from the imposition of many restrictionson the data. Those restrictions

12. The coefficientson the two short-term interest rate termsin the term structure equa:
tionare not significantindividually but are highly significantjointly. Thetest statisticfor the
null hypothesisthat both coefficientsare zero isx%(2) = 10.4.

13. Asan historical matter, of course, only one (at most) of thesetwo descriptionsof the
monetary policy processcan be correct for the modd's estimation period. It isin genera not
vaid to draw inferences from a model estimated assuming a stochastic structure different
from that which characterized actual behavior during the estimation period. The relevant
question hereiswhichof the two policy instruments was exogenousduring that period.
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necessarily limit—although, apparently, to a surprisingly small degree—
themodd's ability to represent actual macroeconomicbehavior. ' Thecor-
responding advantage purchased by those restrictions is not just
convenience, but the facility that the resulting modd's form providesfor
explicitly analyzing policy questionslike the onesaddressed here.

Intermediatetar getsfor nominal income

A familiar, dbeit simplified, representationd the processdf choosingand
implementingmonetary policy targetsbeginshy postingadesired growth rate
for nomina incomefor some period ahead, then trandates that desred in-
come growth into theimplied growth o the money stock, and in turn trans
lates that money growth into the implied growth of nonborrowed resarves
The two trandation steps involved could be as smple (Smpleminded?)as
merdly dlowingfor averagetrend movements first in monetary "velocity” and
theninthe'money multiplier; or they could incorporatesophisticated econo-
metric and/or judgmenta predictionsd the dynamic money-income and
money-reservesrelationships. Carryingout thistask usngthemodd shownin
Table 1 would stand somewherein between.

Given such a mode, and given the valuesd the four exogenousvaria
blesother than nonborrowed reserves over the relevant time period, it is
straightforwardto determinewnhat ratedf reservesgrowth the Federal Re
serve System should implement in order to make the conditionally ex-
pected nominal income growth over this period equal to any chosen rate.
The modd aso indicateswhat ratedf money growth to expect over this
period, given theimplemented reservesgrowth aswel as the assumed va-
uesof al other predetermined variables—including, importantly, the seri-
aly correlated disturbancesto the modd'sfive stochastic relationships.

Asthefirgt entry in the middlecolumn o Table 2 shows, the standard
deviationd the modd'sforecastingerror for nomina income growth an
indefinitenumber of quartersahead (thatis, thefinal-formresidua corres
ponding toaforecast for a period sufficientlyfar in thefuturetoeliminate
altogether the role of information about the modd's endogenous varia
bles)is 1.19 percent.'® In the absenced any other informationexterna to

14. Sethediscussionin Clarida and Friedman (1983).For a comparativeanalysisof the
model's predictivebehavior see Mahoney et al. (1983).

15. Thefinal form of thesimplemodel used hereisjust itssolved-out autoregressive repre-
sentation. If thestructural model iswrittenasy, = Ay, t By,.; + Cx, + u, wherey and x are
vectorsof endogenousand exogenousvariables, respectively, and u isa vector of disturbances,
tothestructural relati onshlpsthen the model'sfinal form is

¥ = );0[(1 AF'BJ (I- A)' Cx, + z [(L- Ay'BJ (1= A)!" u,. (Continuedon next page.)
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TABLE 2
Sandard Errorsfor Nominal Income Resdual Autoregressons
Included lags Mode! from Table | Model with credit

None 0.0119 0.0122
1 0.0104 0.0108
1,2 0.0102 0.0107
1,2,3 0.0101 0.0106
1,2,3,4 0.0100 0.0104
2,34 0.0105 0.0109
34 0.0106 0.0110
4 0.0109 0.0112

themoded, therefore, nominal incomegrowth at along horizon out would
be within about a = 1% percent range o theforecast value two-thirdsof
thetime. Theremainingentriesin the columnal soshow that theavailabil-
ity of observationson recentincomegrowth helpssomewheat in predicting
futureincomegrowth. Making theforecast of futureincomegrowth con-
ditiona dso on observationsd recent income growth reducesthis range
toabout =1 percentfor periodsup tofour quartersahead. In other words,
the modd's final-form resduasare seridly correlated, so that taking ac-
count of whether incomegrowth has been higher or lower than expected
in the recent past (that is, alowing for previousfinal-form resduds) re
ducesthe modd's forecastingerror in comparison with the corresponding
uninformed forecast. Because dlowingfor thisadditiond information in
generd changesthe modd's conditional forecast of incomegrowth, it also
in general changesthe reservesgrowth necessary to make the conditional
expectationaof income growth equal thesamechosenrate asbefore.
What, then, isthe potential rolefor therate of money growth—aor any
other intermediate policy target—in the policy process? If observed
money growth different from prior expectations also providesinforma
tion that bears on future income growth, then a forecast of future

Thefinal-formforecast (theexpected movementiny)for any periodisthen
§ = & [0-AVB} (1- Ay Cx,

and the correspondingfinal-form residual (theunexpected movement)is
&=y~ § =5 (- AVBFHI- AF ux

Becauseestimation of the model providesvaluesaf u only from 1961:1on, thecal culation of
¢ (andthereforeall resultsbased on ¢ reported in Tables2-7 below) beginsin 1964:1, thereby
avoiding possible problemsassociated with truncation of the infinitesum. (An aternative
procedurewould beto calculate¢ from x valuesextending back before 1961:1, but dataare
not availablefor all of theexogenousvariablesfor enough prior quarters.) Anal ogousresults
for calculationsbeginningin 1966:1 show noessential difference.
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incomegrowth conditional on recent money growth will likewisebesu-
perior to the corresponding uninformed forecast. In addition, asin the
case of information contained in recent income growth, alowing for
the information contained in recent money growth in general changes
the reserves growth necessary to make the conditional expectation of
futureincome growth equal the same chosen rate as before, and hence
in general warrantsa policy responsein theform of a different rate of
reservesgrowth.

Theinitial question to ask, therefore, is whether money growth in fact
containssuch potentially useful information. Moreover, as the discussion
in the first section explains, establishinga presumption that the Federa
Reserve will respond to whatever information is contained in money
growth, rather than smply responding to observed incomegrowth, makes
senseonly if theinformation contained in money growth is not aso con-
tained inincomegrowth itself.

Thefirst column of Table 3 reportsstandard errorsfor a seriesdf equa
tionsrel ating the modd'sfinal-form incomegrowth residual sto lagged val-
uesaf the correspondingfinal-form residua sfor money growth and, inal
but the first two equations, lagged vauesdf the income growth residua
itself. For a model as smpleas the one used here, it would be possbleto
infer these standard errors (or their equivalents) directly from the proper-
tiesdf the modd's estimated coefficients, but the point of using instead
regressionslike those underlying Table 3istoillustratea method of analy-
gsthat isreadily gpplicable to morecomplex modesaswel. Thefirst two
valuesshown indicate, in comparisonto thestandarderror of 1.19 percent
reportedfor the uninformedforecastin Table 2, that movementsof money
growth do contain information about future income growth. Even so,
comparisonwith the other standard errorsreportedin Table 2 showsthat
thisinformation islittlegreater than that contained in recent movements
of incomegrowth.

Theissue, however, is not whether money growth containsmore or less
information than incomegrowth, but whether money growth contai nsad-
ditionalinformation not contained in incomegrowth. The next two values
shownin thefirst column o Table3arestandarderrorsfor equationsrelat-
ing nomina income residuals to lagged values of the money
growth residua and the incomegrowth residud itsdlf, entered with com-
parabletiming. Comparisonwith thecorrespondingstandarderrorsbased
on lagged income growth alone, shown in Table 2, indicatesthat theaddi-
tiona information contained in money growth is significant statistically
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TABLE3
Sandard Errorsfor Nominal Income Resdual Regressions
With Information from EndogenousFinancial Variables

(ReservesExogenous)
Information variable(Z)

Variablesin regresson AM Arg Ar, aC

Z, 0.0102** 00117  0.0103**  0.0092**
Z.,Z, 0.0097**  0.0117*  0.0101**  0.0092**
Z.:Y. 0.0098** 00104  0.0098**  0.0093**
24,Z0,2525Y 1, Y5, Y 3, Y4 0.0094** 00098  0.0096*  0.0091**
Z.,Z5Y, 0.0096** 00109  0.0099** 0.0091**
Z.,Z2,Z5Y, 0.0096** 00109  0.0097**  0.0092**
Z2,20,23Z45Y5,Y, 0.0094** 00103  0.0095** 0.0092**

* Z variablessignificant at 0.05 level.
** Z variablessignificant at 0.01 leve.

but not economically.!® A reductionin thestandarderror o theinformed
forecast from 1.04 percent to 0.98 percent (or from 1.02 percent to 0.94
percent) is hardly ground for establishingmoney growth as an intermedi-
ate policy target.

These comparisonsare not necessarily apt, however, if data on money
growth becomeavailablebeforedataon incomegrowth. It may still be use
ful for the Federd Reserveto react to the informationcontained in money
growth if the'information contained in income growth, which it dupli-
cates, isunavailable. Even with afurther one- or two-quarter lagimposed
on theincomegrowth residualsbut not the money growth residuas, how-
eve, there is still apparently little additional information contained in
money growth. Thelast threevaluesshown in thefirst columnof Table 3
are standard errors for regressons relating nominal income growth to
lagged money growth and to lagged income growth itsdlf with just such

16. Thesignificancelevesreportedin Table 3 (andin Tables4,6 and 7 below)arefor thet-
or F- dtatistics pertaining to the information variables (for example, unexpected money
growth)in the regressonsindicated. Thesesignificancelevelsstrictly rest on theassumption
that the remaining unexplained residual variationin these regressonsis not serialy correl-
ated. This assumption is apparently plausiblein most cases. For example, of the Durbin-
Watson vauesfor the seven regressionsin thefirst column of Table 3 (theseven regressions
based on unexpected money growth), only oneindicatesseria correlationthat isstatistically
significant at the.05 level. Thesignificancelevelsreportedin Tables3, 4, 6, and 7 al sostrictly
rest on the assumption that the modd's exogenousvariables, including policy variables, are
not affected by feedback from the endogenousvariables. Thisassumption, of course,ismore
dubious.
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differential lags Once again, the additiona information contained in
money growthisstatistically significant, but hardly enough to matter eco-
nomicaly.

Money growthisnot theonly financial variablethat may contain poten-
tialy useful information in this context, of course, and in principle the
Federa Reserve may instead choose to alter the growth of nonborrowed
reservesin an anal ogousway in responseto someother reedily observable
financial variable. The model used here, with nonborrowed reservestaken
to be the direct operating instrument of monetary policy, generatesfore-
cast values (and hence, after the fact, final-form residuals) not just for
money growth but alsofor short- and long-terminterest rates. The second
and third columnsaf Table 3 present results, analogousto those based on
money growth in the first column, for testsdf the information about fu-
ture nominal incomegrowth contained in either of the twointerest rates.

Theseresults provide noground at all for the Federal Resarves responding
to movementsin short-terminterest rates, and they suggest that the case for
responding to longterm rates is about comparableto that for regponding to
money. The standard errorsfor the equations including the short-term rate
resduds, shown in thesecond column, are uniformly larger than thosed the
correspondingequationsincludingthemoney growth resduds, and theinfor-
mation contained in short-term rates is typicaly not Satisticaly significant.
Thestandard errorsfor theequationsincludingthelong-terminterest ratere
Sdudsareonly margindly larger than thosed the correspondingequations
including money growth,and theinformation containedin long-term ratesis
dways gatigicaly sgnificant. The reduction in standard error, however, is
again never sizeable enough to make the indicated responsesvery interesting
inapolicy context.

The three financia variables that are endogenous in this model—
money growth and short- and long-terminterest rates—do not constitute
theentire universe o potentialy useful intermediate target variablesfor
monetary policy. Thefinal columnof Table 3 reportsanal ogousresultsfor
testsaf theinformation'aboutfuture nominal incomegrowthcontainedin
movementsof aggregatecredit growth. Theseresultsare based on amodel
identical to that shown in Table 1, except that thefinancial quantity used
in the third and fourth equationsis total domestic nonfinancial credit, so
that theseequationsbecome, in effect,'credit demand” and'credit supply”
equations.'” The resultingmodd is highly smilar tothat shownin Teble 1,

17. This procedure is clearly inferior to the more ambitious undertaking of respecifying
theseequations to represent the demand for and supply o credit moreappropriately.It does,
however, render the results moredirectly comparablewith those based on the model includ-
ing money.
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asthe propertiesd thefinal-formincomegrowth residuasreported in the
right-hand column of Table2indicate. In addition, the results (notshown)
o regressontestsfor theinformation content of the short- and long-term
interest rate resdualsin this altered mode are very similar to the corres
ponding resultsshown in the second and third columnsaf Table 3.

The resultsbased on thisatered mode, reportedin thefina column of
Table 3, indicatethat the credit aggregate apparently offersthe best pros
pect of any of the candidatesconsidered here asa potential intermediate
target for monetary policy. Thestandarderrorsfor theequationsincluding
credit growth residuas are uniformly smaller than thosefor the corres
ponding equationsincludingthe resduasfor any of theother threevaria
bles, despite the dightly larger bases of comparison shown in the
right-hand column of Table 2. Moreover, the additional information con-
tainedin recent movementsdf credit, beyond what isaready containedin
nomina incomeitsdlf,istypically greater than that containedin any of the
other threevariables. With asinglepardle lag on both credit and income,
for example, the reduction in standard error isfrom 1.08 percent to 0.93
percent. Withfour lagsand a two-quarter delay on the receipt of income
data, the comparablereductionisfrom 110 percent to 0.92 percent.

Finally, it isalsointerestingto consider thevalued potential intermedi-
ate targetsfor monetary policy when the Federd Reserve conductsopen
market operations by setting the short-term interest rate rather than the
growth of nonborrowed reserves. The first three columns of Table 4
present results, analogousto thoseshown in Teble 3, based on an dterna
tiveversond the PirandelloMode estimated with theshort-terminterest
rate taken as exogenous and reserves growth, along with money growth
and the long-term interest rate, endogenous. Thefinal column of Table4
presents further analogous results based on this aternative modd esti-
mated with credit in placedf money. The resultsshow that, if the Federal
Resarves direct operating instrument is the short-terminterest rate, only
thelong-terminterest rate (amongthefour variablescons dered here) con-
sstently exhibits potentially useful information about future movements
o nominal income.

Intermediatetar getsfor real incomeand prices

The above analysis proceeds from the smplying assumption that it is
possibleto summarizethe Federal ReserveSystem's objectivesfor the non-
financial economy in terms of desired growth o nomina income. This
practiceisbroadly familiar, both becauseit sidestepsthearbitrarinessinev-
itably involved in weighting two or more ultimate policy objectives, and
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TABLE4
Standard Errorsfor Nominal IncomeResdual Regressons
With Information from EndogenousFinancial Variables

(Short Rate Exogenous)
Information variable(Z)

Variables in regresson AM AR Arp AC
Z, 0.0109 0.0109 0.0090**  0.0106*
2,72, 0.0106 0.0107 0.0091**  0.0100**
Z,;Y, 0.0108 0.0109 0.0089**  0.0107
23,20, 7235,72 Y 1, Y, Y5, Y, 0.0102 0.0105 0.0092**  0.0103
Z2,ZyxY, 0.0105 0.0106 0.0092**  0.0101
Z2,,2,,73Y; 0.0103 0.0105 0.0092**  0.0101
2,243,237 43Y;5Y, 0.0102 0.0104 0.0092**  0.0102

* Z variablessignificantat 0.05level.
** Z variablessignificantat 0.01 leve.

also because some economists have hypothesized that monetary policy
can only affect nominal incomewithout affecting thedivisonof nomina
income between redl and priceelements.

Familiar asit is, however, focusing only on nominal incomeisnot fully
satisfactory for purposesdf adiscussond intermediate targetsfor mone
tary palicy. Themost immediatereasonisthat thechoiced an appropriate
growth ratefor the money stock, the most traditional intermediate target
variable, is not invariant to the real-price composition of the associated
nomina income growth. Although it is standard to assume a unit price
eladticity of the demand for money, empirical evidence consistently indi-
cates an income elagticity of (M1) money demand well below unity.!®
Hence the money growth that would beconsistent with any chosen nomi-
nal income growth is greater as the underlying rate o priceinflation is
greater and the correspondingred growthsmaller. Morefundamentallyin
the policy context considered here, the appropriate central bank response
to information about future priceinflation in genera differsfrom the ap-
propriate response to information about future growth of red economic
activity.

It isasointeresting, therefore, to look beyond theinformation that po-
tential monetary policy target variablescontain about nominal incometo
see what information they contain about, at the least, red income and
prices. Teble 5 providesa basisfor the relevant comparisonshy showing

18. For recent yearsonly, thereisalsosomeevidenceof a non-unit pricedagticity.
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TABLES
Standard Errorsfor Real Incomeand Price Residual Autoregressions
Model from Table 1 Mode with credit
Included lags AX AP aX AP
None 0.0093 0.0059 0.0101 0.0054
1 0.0091 0.0039 0.0098 0.0038
1,2 0.0091 0.0037 0.0099 0.0037
1,2,3 0.0091 0.0036 0.0099 0.0036
1,234 0.0091 0.0036 0.0099 0.0036
2,3,4 0.0092 0.0040 0.0100 0.0039
34 0.0092 0.0041 0.0100 0.0040
4 0.0093 0.0044 0.0100 0.0043

standard errorsof the Pirandello Modd's final-form residuasfor red in-
come growth and price inflation (and the corresponding resduasadf the
model with credit) analogous to those shown in Table 2 for the model's
nominal income residuals.!® The residuadsfor priceinflation exhibit sub-
stantial seria correlation, but the red incomeresidualsdo not.

Theupper panel of Table6 presentsstandarderrors,analogousto those
in Table 3, for equationsrel ating the model'sfinal-form real growth resid-
uasto lagged values o the final-form residuasfor the modd's endoge:
nous financial variables and, in most cases, to lagged values of the red
growth residud itself. The resultsshow that movementsin both money
growth and credit growth, and especialy in the long-term interest rate,
consistently providestatistically significantinformation about future regl
income growth beyond that contained in recent vaues of rea income
growth. Comparison to Table 5 shows, however, that the associated re
duction o the red growth forecasting error due to observed money
growthor credit growth istoosmall to warrant much attention ina policy
context. By contrast, that due to observed long-term interest rates—for
example, from 1.00 percent to 0.82 percent with a two-quarter lag on redl
incomedata—issmall but perhapsworth a policy response.

Thelower panel d Table6 presentsstandard errorsfor equationsanal-
ogoudy relating the modd's final-form residuas for price inflation to
lagged valuesd the other resduasand lagged vaues o theinflation re-
sidua itsdlf. These resultsshow that movementsin both money growth
and credit growth,and in theshort-terminterest rate, consistently provide
statistically significant information about future inflation beyond that
contained in recent inflation. Here it is questionable, however, whether

19. Thefina-form residualsused asthe basisfor thesecal cul ationsare again for the model
estimated with reservesexogenous.
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TABLEG6
Sandard Errorsfor Red Incomeand Price Resdual Regressons
With Information from EndogenousFinandal Variables

(ReservesExogenous)
Information variable(Z)

Variablesin real incomeregressons AM Afg Ary, AC
Z, 0.0087**  0.0093 0.0082**  0.0094**
Z.,Z, 0.0086**  0.0094 0.0080**  0.0094**
Z.; X, 0.0087**  0.0092 0.0083**  0.0094*
Z 24,253,725 X 1, X5, X5, X 0.0088*  0.0092 0.0083**  0.0096*
Z.,,Z5X, 0.0087*  0.0094 0.0081**  0.0095*
Z.,,Z2,,7 35X, 0.0087*  0.0094 0.0082**  0.0096*
24,745,235, Z4X3,X, 0.0087*  0.0092 0.0082**  0.0095*
Variablesin priceregressons
Z, 0.0053**  0.0057*  0.0056*  0.0035**
Z,,Z, 0.0051**  0.0056* 0.0057 0.0035**
Z;P, 0.0038*  0.0037** 0.0039 0.0033**
24,245,245, Z 4P ,P,, PP, 0.0034**  0.0033** 0.0036 0.0033**
Z.,,Z,P, 0.0038**  0.0038** 0.0042 0.0034**
Z,Z, Z_,, P, 0.0036**  0.0035** 0.0041 0.0033**
Z., Z_z, Z3,2.4P,; P, 0.0035**  0.0034**  0.0039 0.0034**

* Z variablessignificant at 0.05 level.
** Z variablessignificant at 0.01 level.

theresultingreductiondf the modd's inflationforecastingerror dueto the
information in any of thesefinancial variables—at most, from 0.41 per-
cent to 0.34 percentfor theshort-terminterest rateand with atwo-quarter
lag on inflation data—isof vauein a policy context.

Findly, Table 7 presentsstandard errors for both rea income growth
and priceinflation residuasthat are analogousto thoseshown in Table 6
but based on thealternativeverson of the PirandelloModel estimated un-
der the assumption that the direct operatinginstrument of monetary pol-
icy isthe short-term interest rate. Here the long-term interest rate stands
out incongistently providingstatistically significantinformationabout fu-
ture real income growth. Credit growth, and, to a dightly lesser extent,
money growth and reservesgrowth, dl provide statistically significantin-
formation about future priceinflation.

Conclusonsand caveats

Thebas cpremiseunderlyingtheanaysisin this paper isthat any finan-
cid variablehaspotentia valueasan intermediatetarget for monetary pol-
icy only if observed movementsadf that variablecontaininformafionabout
thelikely future movementsaf whatever aspectsaf nonfinancial economic
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TABLE7
Standard Errorsfor Real Incomeand Price Residual Regressions
With Information from EndogenousFinancial Variables

(Short Rate Exogenous)
I nformation variable(Z)

Variablesin real incomeregressions AM AR Arg AC
Z_, 0.0101 0.0102 0.0079**  0.0095**
Z,,Z, 0.0102 0.0100 0.0079**  0.0094**
Z.; X, 0.0096 0.0096 0.0079**  0.0093*
Z1,220,23,Z X 1, X5, X5, %x-4 0.0095 0.0095 0.0079**  0.0094
2., 25X, 0.0100 0.0103 0.0079**  0.0095*
20,2323 3 0.0099 0.0099 0.0080**  0.0094*
24,243,253, 2 X3, X4 0.0097 0.0097 0.0079**  0.0095
Variables in priceregressons
Z, 0.0043 0.0042**  0.0044 0.0041**
Z,2Z, 0.0039**  0.0038** 0.0044 0.0034**
Z.,;P, 0.0037 0.0036* 0.0037 0.0035**
Z.,,Z24,Z3,7Z4P. PP, P, 0.0032**  0.0035* 0.0037 0.0032**
Z:,Z.5; P,y 0.0039 0.0038' 0.0040 0.0034""
2,20, Z 5P, 0.0034**  0.0035** 0.0040 0.0032**
2,223, Z4P;3pa 0.0032**  0.0036*  0.0040 0.0033**

* Z variablessignificant at 0.05level.
** 7 variablessignificantat 0.01 level.

activity thecentral bank seeksultimately to affect. Further, keying mone-
tary policy responsesto observed movementsof any such variableissens-
ble only if the relevant information it containsis not aso contained in
other reedily availablesources—in thefirst instance, from observed move
mentsdf nonfinancia activity itself.

Theempirical results presented in this paper, based on asmdll quarterly
macroeconometric mode of the United States, indicate the absence of
compellingevidencein favor of singlingout any singlevariableas"thein-
termediate target” of monetary policy. Of the variablesconsidered here—
including money (M1), credit, along-terminterest rate, and whichever of
either reserves or a short-term interest rate the Federa Reserve System
does not set directly by open market operations—most do contain at least
somestatistically significantinformation about thefuture growth of nom-
ind income, real income, or prices. In most cases, however, thisinforma
tion is significant statistically but not economicaly. In other words, the
reductionin forecastingerror gained from usingit istypicaly toosmall to
bed great moment ina policy context.
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The paper's principal conclusion, therefore, isto cast doubt on the prac-
tice of designating specific financial variables as intermediate targets of
monetary palicy. To the extent that such targetsare necessary for other
reasons, however—for example, to facilitate Congressiona oversight of
the Federa Reserve's policy decisons—the strengthdf thisconclusionvar-
iesfrom one potential intermediatetarget to another. Among the variables
considered here, credit growth and the long-term interest rate appear to
offer the best prospectsdf providinginformation that would be useful in
formulating and implementing monetary palicy. For example, when the
direct operatinginstrumentisgrowthof nonborrowed reservesand the ul-
timatepolicy objectiveisstatedin termsof nominal income, the reduction
in forecast standard error associated with the information contained in
credit growth is 018 percent. Even o, specific-results like this one for
credit growth are not invariant to the assumed operating instrument and
ultimate nonfinancial objective, nor to the assumed pattern of data avail-
ability, sothat any postiveimplicationsfor the usedf intermediatetargets
for monetary policy areat best highly conditional.

Severd further caveatsabout the findingsreported here area so worth
repeating. First, the analysisin this paper focusesonly on the question of
information contained in singlefinancial variables. It therefore omitsen-
tirely the possibility that the movementsaf two (or more)such variables,in
conjunction, may provide potentialy vauableinformation not contained
in either alone. Becausethe Federa Reservecurrently specifieseither tar-
get rangesor monitoring rangesfor four financial aggregates, this possbil-
ity certainly bearsinvestigation.Empirical findingsalongsuchlineswould
asohaveimplicationsfor thedifficultquestionof how the Federal Reserve
should respond when two o itsdesignatedtarget variablesgiveconflicting
sgnas.

Second, it isimportant to reemphasize that the appropriate monetary
policy responseto theinformation contained in unexpected movementsd
any designated financia variableis in general not to teke actions that
would returnthat variabletoitsprevioudy expected path—that is, to treat
it asan intermediate target in the traditional sense. Unlessthereisa one-
for-onerel ationshi pbetween observed movementsin thefinancia variable
and likely future movementsd the relevant aspectsd nonfinancia eco
nomic activity, the appropriate policy responseisinstead to use the infor-
mation that the financial variable provides by taking action expected to
return not it but nonfinancia activity to the previoudy targeted path.

Findly, theanalysi sreported hererelieson an econometricmode that is
extremely compact and smple. The model apparently doesa surprisingly
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good jobat capturingsomedt the mainfeaturesd macroeconomic behav-
ior, but it necessarily omits many more. The method of analysissuggesteds
in this paper for using a structural model to address questionsfor which
the previous literature has relied on nonstructural models, however, is
moregeneral. Theapplicationshereto onesmall, smplemode need be no
more than an illustration. A parallel analysisbased on a more powerful,
and presumably more trustworthy, mode would be a straightforward ex-
tensiond thisresearch.
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Commentary

Stephen M. Goldfeld

This paper isa logicd extension of some of Ben Friedman's vauable
work in monetary economics. That work has severd strands. First, it has
clarified the nature of intermediate targetingand demonstrated that the
informational assumptionsimplicitin a two-stage targeting procedurecan
beextreme. Friedman hasshown thistheoretically and, usingan early ver-
sond the Pirandellomode appearingin the present paper, hasquantite:
tively evaluated the inefficiency in two-stagetargeting.

Given theimportanced informational assumptionsin this work, it is not
surprising that asecond relatedstrand of Friedman’s research hasbeentoeva-
uatetheinformetional contentd a broad ranged financid variables A basic
approachin thisregard has been to ask whether surprises or innovationsin a
particular financia varigbleor set of variables can contribute to an explana
tionof currentor subsegquent movementsin varigbleslike GNPand prices It
is based on thisresearch that Friedman hasbecomeoned theleading advo-
catesd theinformationd valued a credit variable. As Friedman has previ-
oudy emphasized, finding an informational rolefor afinancia variabledoes
not mean that intermediatetargetingon that variableisan optimd,, or evena
good, palicy, Sncetheremay bemany variablesthat provideinformetion. Fur-
thermore, asa thirdstranddf Friedman’s research hassought to demonstrate,
therelationshipsamongfinancid and nonfinancial variablesmay not exhibit
the requisite tempord stability needed to justify the religious targeting on
somefinancid variable.

Taken asawhole, then, the variousstrandsof Friedman's past research
have cast considerabledoubt on the meritsd intermediatetargeting. His
present paper attemptsto add another nail to the coffin. Not surprisingly,
it bearsastrong resemblanceto somedf Friedman'searlier research. There
is, of course, a novel elementin the paper, and thisliesin the nature of the
econometric technique used to providethelatest nail. However, despiteits
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novelty, I haveseriousreservationsabout the usefulnessof the procedure.
Indeed, to put it smply, | think it isunnecessary to use the procedureand
dangerousto do so. Moreover, Friedman doesnot carry out the procedure
inaway that it isconsistent with theeconometricmode he presents. | will
try to mekethe basisfor theseclaimsclear aswe proceed.

Friedman starts with the informal idea that intermediate targeting
makes sense only if aberrant movements in the target variable tel you
something that you dont know about the future coursedf the economy.
He further takes the view that one teststhis by looking at "surprises’in
some likely target variable and seeing if these explain future surprisesin
GNP or red GNP or whatever. A key element in thisis how one goes
about defining surprisesand how one carriesout the rlevant testsdf Sg-
nificance. AsFriedman pointsout, thesequestionshave been traditional ly
examined by nonstructural methods. Theearliest incarnationd thisisthe
approach embodiedin theso-called St. Louisequation. More recently, the
techniqued vector autoregressionhas been agpplied to theseissues.

In the present paper, Friedman adopts something of a mixed strategy,
relyingon asmall structural econometric mode but then using the model
inaway that has some spiritual smilaritiesto the vector autoregression
approach. Quite obvioudy, the conclusionsone is entitled to draw from
this exercise depend on the reasonableness both of the model and of the
procedure that uses the modd to answer questionsd interest. | will say a
bit about the modd later, but for the moment | want to concentrateon the
novel Friedman procedure. Unfortunately, thisinvolvesa bit of notation.

To begin with, let usfocus on a case where thereisone target variable
denoted without much imagination by the symbol M and one god varia
ble, y. The besic ideaisfirst to decomposey and M into systematic and
surprisecomponents. Thisisdonein equations(1) and (2)wheree,, isthe
incomesurpriseand ey, isthe money surprise, and where the t-subscript
denotestime,

N yo=%+ Eyt
2 M =M, + ey,

If one had valuesfor the incomeand money surprises, one could then
regressthe income surpriseon both lagged valuesof the money surprise
and lagged vauesd itsdf. Friedman would then judge the informational
value o the money variable by the contribution the lagged money sur-
prises make to such a regression.
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The problem, of course, isto get vauesfor the surprises. Friedman sug-
gests estimating a structural econometric model and then solving this
modd for theso-caledfinal form that expressesthe endogenousvariables
o the modd asafunctiond dl current and past valuesdf the exogenous
varigbles. Thefinal form isthen used to calculate the predicted values, §,
and M,. The surprisescan then be calculated from equations (1) and (2),
and these then can be usad to evaluate the informational value of the
money variable.

While this two-step procedure sounds superficially plausible, upon
closer examination it is not that appedling. It is easest to see this if we
consider thelogicdf the Friedman approach in a smplified setting. More
specificaly, let usconsider aone-equation mode in which we assumethat
y, isrelated to its past value and one exogenous variable x, asin

(3) y.=ay. + hx, + u,

For the moment, we also assume the parameters in equation (3) are

known. By lagging equation (3) repeatedly and substitutingfor lagged y's
on the right hand side, we can derivethefinal form o thismodd given by

@ y = hlgaix[-. +i§,aiut-a

Weseethat thefirst term on theright hand sded (4)isa prediction of
y, based on current and past valuesd the exogenous varidble, so thisis
the needed ¥.. By (1), the second term is the surprise denoted by e. We
then have

B =V +¢

asrequired. Furthermore, given thedefinitiond e, it iseasy to verify that
(6) e =ae_; * U,

Wearenow in a position to makesome preliminary observationsabout the
Friedman procedurein thissmplesetting.

First we note that equation (6)iswhat Friedman would proposeto esti-
mate. But what weseeisthat (6)involvesonly one parameterof interest,a,
and this parameter al so appearsin the underlyingmode , equation (3).Put
another way, if we have (3), thereisno need to do any second-step regres
sontoget (6);wecansmply writeit down. What thisalsosuggestsisthat
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thereis a one-to-one correspondence between the underlying modd and the
formdf equation (6). Asweshdl see momentarily, thisistruein general.

Now, of course, even with asmplified modd like (3), we will in general
not know the parametersa priori, SO one would have to estimate (3)to de
termine them. However, once having estimated (3)there is no reason to
estimate (6), Snce we dready havean estimated the parameter,a. More:
over, if onedid chooseto estimate (6)by least squaresafter estimating (3),
onewould not obtainan estimated awith good stetistical properties. Fur-
thermore, the conventional testsdf significanceswould not be applicable
to this regression. In short, estimation of equation (6)is both redundant
and fraught with statistical difficulties.

Before turning to a more general mode, it is worth making one addi-
tional observationfor thissmplecase. In particular, despite my disparag-
ing remarksabout estimatingequation (6), in sSomecasesit may be possble
to learn something from its estimation. Consider, for example, the case
when the true mode is given by (3), but the investigator mistakenly as
sumesa is zero. If one goes through the Friedman procedure, one might
wael concludethat e,., mattersin explaininge. Onewould then haveaclue
that oneshould reexaminetheinitial specification. In thiscase, the Fried-
man procedure would function likeacrudeverson of the DurbinWatson
test. Thesamesort of thingwould betrueif the misspecificationinvolved
omitting a second order lag from (3)that was then included in (6).More
generaly, misspecifying thedynamicsd theinitial mode will haveimpli-
cationsfor what looksimportant in (6).The message here, however,isthat
estimating the surpriseequati onsissubject to yet another frailty —namely
that it will besengitiveto the proper specification o the underlyingmodd.

Armed with this background, wecan quickly move through thegenera
case where we deal with a multi-equation structural econometric model.
As we know, such a mode impliesa reduced-form model. Thisis, infact,
what equation (3)is and, by analogy with (3), we can write the reduced-
form modd as

(M) Y, =AY, +HX +V,
where', now representsavector of endogenousvariablesand A isa matrix
o parametersrather then a Sngle parameter asin (3).Some agebra aso
yiddsthegeneralizationsdf equations(4)to (6) whichareimplied by (7).

In particular, we have

(8 Y.=HXFAHX,+AMHX,,..) + (VFAV AV ,+..)
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which can berewrittenas
© Y.=Y,+E.

Here E, representsa vector of surprises, onefor each o the endogenous
variablesin the mode. Finally, we can manipulate the definitiondf E, to
obtain thegeneralizationd (6)given by

(10) E = AE,, +V,

A comparisondf equations (7)and (10)reveds, as before, that thereisa
one-to-onecorrespondencebetween the mode and thesurpriseequations,
and that thelatter involvethesame parametersas doestheorigina model.

Toillustratethe natureaf (10), it may helpif wecons der aspecificexam-
ple. Thefollowing two-equation model, which is hardly meant to be any-
thing other than an algebraicexample, will suffice.

Yi = ay,.; + bM, T gM,.,; * exogenousvariables t+ uy,

M, = cy, + dM,., * fy,, T exogenousvaridbles + uy.
Whilewehavewrittenthismode in structural form (bothendogenousvar-
iables, y, and M, appear in each equation) and have not spelled out the

exogenous variables, thisinformationis sufficient to derive the equations
for theincomesurprise:

1) e, + @+bh e L E@+bdleme; 4 Uy + bum
AN e + g o T—be T-bc

Equation (11)istheequationdf interestin the Friedman procedurethat
isconsistent with theinitial modd. Straightforwardly enough, it saysthat
thelagged money surprisewill help explain theincomesurprisewhenever
gisnonzero(M,_, affectsy, directly)orband darenonzero(M,., affectsM,
which, in turn, affectsy,).

What this bringsout isthe important point that all the substantive
questions of interest about theinformational content of apotential tar-
get variableare contained in theoriginal model. In order to answer the
kindsof questions that interest Friedman, one needsonly to estimate
the original model and then carry out the appropriate tests of signifi-
cance based on the estimates. One could, for example, test hypotheses
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about the coefficientsin equation (11) from theestimatesd the basic modd.
Moreover, because o thestatistical difficultiesalludedtoearlier, etimation of
(10)or (1), after one hasfirst estimated the modd, isastatistically invaid way
o drawingthesortsdf inferencesthat areat issue. In short, thereisno need to
usetheFriedman procedure and marny reasonsnot to.

Equations(10)and (11)a so bring out another troublesomeaspect o the
Friedman procedure. Asaready emphasized, theform of theseequations
isimplied by the underlyingmodd. In general, thismeansthat theincome
surpriseequationsshould includethe lagged surprisesfor al the endoge:
nous variables in the model. Moreover, whether one includes first- or
second-or third- order lagsdf thesevariablesisdeterminedsolely by thelag
structured theorigina mode. In estimating hissurpriseequations, Fried-
man violatesboth of theseprinciples. More particularly, heincludeslagsof
only two variables, whereas he hasasix-equation mode. Furthermore, he
carriesout his procedure with varying lag lengths, ignoring the fact that
thissort of arbitrarinessisruled out by hisown modd.

Although my main concerniswith thelogicd the basic Friedman ap-
proach, as noted earlier, the rdliability of the underlying modd isaso a
potential issue. One featured the modd that deservesnoteis the appar-
ently rather dow responsed the money supply toan injectiondf reserves.
Indeed, theactual magnitudesinvolved seem quiteimplausible,suggesting
theremay be somedifficulty in using the model to evaluate monetary pol-
icy. A related issue concernsthe choice of the exogenous policy variable.
Themodd isestimated with either the short-terminterest rateor nonbor-
rowed reservesas an exogenousvariable. The appropriate choice may not
be either one or the other and should depend on what policieswere pur-
sued in the sample history.

Model detailsaside, thereare dso someissuesd timingimplicitin the
Friedman paper that are worthy of note. The time unit of the basicanaly-
sisisquarterly, but dataon reserves and money areavailableamost contin-
uoudy. Sincethe Fed probably findsit hard to st on itshandsin thefacedf
what appearsto be new information, some redlistic aspectsd targeting
may belogt withaquarterlyfocus. By usingthelatest revised data, another
practical elementin targetingisbrushedaside. In particular,sincethereare
often substantial revisonsin money and GNP data, to eval uatetargeting
inaredisticway may require used initia estimatesd these variables. To
paraphrasethe wordsof Senator Howard Baker at thetime of Watergate,
we may need to ask, "What did you know and when did you know it?"
Finally, thereisa somewhat extreme timing aspect to the way Friedman
choseto define hissurprises. In particular, by use o thefinal form of his
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model, thesurpriseisdefined rel ativeto a prediction based only on current
and past vauesdf exogenousvariables. That is, no past vauesd the en-
dogenousvariablesare used in making the predictions. Whileit is possible
for someonetoforecast in thisway, it seemsan unlikely descriptiond any
realigtic forecast. As a consequence, the surprisesimplied by this proce
dure may bed limitedinterest.

Overdl, then, while | have consderable sympathy with Friedman's
punch line on the shortcomingsd intermediate targeting, | am not per-
suaded that the evidence provided by his two-step procedureisdf much
value. Rather, it ssems to me that Friedman needs to state precisdy the
hypothesesthat heisinterestedin. These hypothesescould then betested
by estimatesobtained from hisstructural model. Whileit might be possible
toarguethat Friedman'stwo-step procedure providesan approximationto
thecorrect procedure, in view of the potentially seriousstatistical difficul-
tieswith hisestimated surpriseequations, it ishisburden to makethiscase
with someevidence.






Oveview

James Tobin

Herewegoagain! Thisconferencecontinuesthe chronicdebateamong
economistsand central bankersonfundamental issuesd” monetary policy:
on thegodss, capabilities strategy, and tacticsof demand management, on
what we have or should have learned from the 1980s, the 1970s, and in-
deed thewhole postwar period. Theissuesarefamiliar: rulesversusdiscre
tion in policymaking; reactive versus fixed settings of instruments and
targets; the importance, feasibility, and requisites of credibility o an-
nounced policies, the choice of instruments and targets, the
unemploymentl pricetradeoff menu over short and long runs; the vaues
to be placed on the choicesoffered.

Severd papersby guest economigtsgivethecentral bank hostsquitea beet-
ing. The Fed is accused o ‘time incondstencf  specificaly over-
accommodatinginflationary shocksand pressuresin theshort run, sacrificing
itslong-run godsand credibility to political expediency. Theseeconomistsper-
caive thecentra bank's tasksand choicesto be much smpler than the Fed
itsdf has viewed them. Martin, Burns, Vaddke, et al. will with some justice
detect Monday-morning quarterbackingin thesecriticiams

Logical program but uncompleted synthesis. The choice and order of
the topicsspesk well for the logicd thinking of the economistswho orga
nized the program. On thefirst morning we heard about the causesd in-
flation, then about its costs to society, and finally about the costs in
unemployment of avoiding inflation. Our second sesson concerned how
to conduct monetary policy so asto achieve price stability, at least in the
long run, with minimum unemploymentcost. Bob Hall used onedf econo-
mists favoriteexpository graphs, displayingafrontierd feasiblechoicesd
the two “bads,” unemployment and inflation. From Fischer’s paper we
might perhapsdistill asocia indifference map to show us how tofind the
optimal choicewithin Hall's tradeoff menu.
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Perhapsto thedisappointment but hardly to thesurprised theorganiz-
ers, so satisfying a synthesisdid not quite jell. The separate pieces, a for-
tiori the discussion, meshed imperfectly. For example, most participants
dissented from the optimistic monetarist views of Mishkin and McCallum
on the causesaof inflation and the unemployment costs of disinflation.
But the criticsdid not agree with each other. Fair, Hall, and Gordon
would al draw thefeasiblefrontier differently, and they would not even
use the same axes. Fischer’s paper gave only qualified support to Hdl's
view, apparently shared by Mishkin and McCallum, that zeroinflationis
adesrable, aswel asfeasible, long-run god. Pragmaticdiscussantslike
Nordhaus, Gordon, and Blinder would gladly settle for fairly stable
singledigitinflation.

Forward commitmentsin monetary policy: theissues.Much of thede-
bate at this symposium concerned the possibility and desirability of ad-
vancecommitmentsin monetary policymaking. Asaguideto thisdebate,
| would digtinguish severd of itsdimensions:

® How permanent should numerically specificcommitments be? For-
ever, e.g., 3 percent per year growth in something for al time? Or
periodicaly reconsideredand changed, like the Fed's targetsfor the
aggregates?

® |n what time series should commitments be expressed? M acroeco-
nomicgod variableslike unemployment, red GNP, prices,and infla
tion? Intermediate monetary and financia indicators like the
monetary aggregates, credit, or interest rates? Instruments directly
under central bank control, itsbal ancesheet, itsdiscount rate, or the
federa funds rate? Magnitudesamost directly controllable, total or
unborrowed reserves, or the monetary base?

® \What role, if any, should actual observationsand forecasts play in
determining the actions to which the policymakers are committed?
Should poalicy be blind to new information,on the.grounds that de-
termined disregard of current events and outlooks contributes to
credibility? Or should policy respond to such information in pre-
announced ways? Or should policymakers retain discretion to cope
with unforeseen, perhaps unforeseesble, circumstances?

@ Should the objectives, strategies, and tacticsdf the central bank be
explicitly and promptly announced?Or doesjudicioususedf confu-
sion help monetary policy achieveitssocid goas?

® What should bethe constitutional statusand politica responsibility
of themonetary authorities?l ndependent,or answerableto theexec-
utiveor thelegidature?
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Rulesversusdiscretion. Three papers—by McCallum, Mishkin, and
Hall —advocate rules, imposed or self-imposed, well publicized and un-
derstandable, numerically definite, and permanently binding. McCal-
lumand Mishkinseemto prefer non-responsiverules, blind to observed
outcomesand forecasts, anyway they see no advantage in reactivepoli-
cies. Their reasonsare mainly apriori theoretical rather thanempirical.
Hall, however, seesgreat superiority inareactiverule. His" elasticprice
standard” isa very interesting suggestion, ingeniously documented by
30 years of macrodata— altogether a refreshing contribution to this
well-worn subj ect.

Targets and instruments.Thisoverviewer wasgratified tofind in the pa:
persby Ben Friedman and Hall such emphatic recognition that operating
instruments must somewhere in policy strategy and tactics be related to
godl variablesdf ultimatevalue. Friedman shows, not for thefirst time, the
virtual uselessnessand irrelevanced intermediate monetary aggregatesas
targets. The aggregateshave no objectiveimportanceand carry littleinfor-
mation not otherwiseavailable; yet they, just like variablesdf macroeco-
nomic importance, can be controlled only indirectly, by reactive
manipulations of instruments. In glossing over thisfact, McCalum and
MishkinillustrateFriedman'scomplaint that economistsfacilely andfalla
cioudy assumethat theM’s o their smplemode saredirectly controllable
or that actual central bank instruments have al the properties of those
mode M's Our profession seemsto be reaching consensusand clarity on
these points. So perhapsthegrip ol mechani cal monetary-aggregatemone-
tarism on policymakers, politicians, journdists, and markets, which has
aready been loosened, will at last be broken.

Thesubstitutionaf nominal GNP—or even better, Bob Gordon's candi-
date, final sdes—for monetary aggregateswould bean improvement, be
cause it would dlow the Fed to offset velocity shocks without risking
credibility. (If cosmetics would smooth the transition, the new targets
could becalled"vel ocity-adjusted aggregates™) But Hall's resultsshow that
a permanent rule fixing numericaly the target path o nominal income
could beaharsh recipefor handling OPEC and other priceshocks. It man-
datesa 1 percentlossof annual output for every 1 percent excessd price
index over target. A more accommodeativeresponse, followed by tighten-
ing gradually to remove the price bulge, seemsindicated by Hdl's smula
tions. Of course, nominal incomecould beused, liketheaggregatesnow, as
a periodically changeablenumerical target. For example, each annual ap-
plication of Hall's elastic-standard policy could be expressed and an-
nounced asa nominal income, or final saes, target for a year ahead.
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Reactiverulesasdiscretion.A permanent numerical rulefor any nomi-
nal quantity,instrument or target, will in thisoverviewer'sview some day
becomeintol erably disastrous, with probability approachingone, because
o bigor cumulativeshocks. Thisistrued themonetary base, M1, crediit,
nominal GNB, what have you. Even a permanent resctiverule, like Hal's
formula, can get intotrouble. It isas hard to specify in advance policyma-
ker’s responsesto dl contingenciesas it is to write those Arrow-Debreu
contractsso beloved of economictheorists. Some hawkscondemn Volcker
for 'blinking” when the going got tough in the summer of 1982. | agree
with Bill Nordhaus that the Feds announced policy of October 1979 did
not—could not—say what the Fed would do in case of Third World debt
crises, big negative velocity shocks, and domestic financia troubles. |
agreewith Alan Blinder that economists conceptionsof commitmentsto
complex feedback rules are alegorical or stylized descriptionsdf ‘discre
tion." My persona view isthat the Fed hasto have discretion to ded with
contingencies,likethosedf 1982, withinitsgeneral commitment to macro-
economicgoa sshared with Congressand the Administration.

Credibility. Thereissomethingin the idea, but in my opinion lessthan
McCallumand Mishkin think. Thereissomethingin it when the message
gets through—not just to the financial community, a Skeptica audience
obsessed with credibility, but to business managers, workers, and unions
who actually decide or negotiate prices and wages. As Dr. Schlesinger’s
informativeaddressremindsus, the German authoritiesaim at thecritica
audience. When the Bundesbank tells management and union leadersthe
implicationsd its monetary policy for the year, it iscarrying out smulta:
neoudy a'credible-threat” policy and an‘incomes pdlicy.”

In the decentralizedwage: and price-settinginstitutionsd the U Sand
U.K., threatsby Volcker and Thatcher seem to have brought little or no
amdiorationd thetimeand cost of disinflation. Threatsto everybody in
generd but to nobody in particular are evidently not very effective.
McCallum,likeother partisansof ‘credible-threat” strategy, saysthat strat-
egy waant redly tried. Wel, we never have perfect experimentsin macro-
economics. Blinder's quotation from a previous symposum somehow
struck meas right on the mark! Policymakersin a representativedemoc-
racy can never tietheir own and their successors handsas securely asthe
advocatesdf permanent ruleswould like. Economistswho would engrave
their concepts and numbersin the Constitution'havea lot more confi-
dencein the stability of economicstructureand in their understanding of
it than history justifies.
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Monday morning quarterbacking. A theme common to McCallum,
Mishkin, and Hall isthat the United Statescould eesly have enjoyed a
much better priceor inflation record, al ong with an unemployment record
asgood or even better. For thefirst twodf theseauthors, thisisdeemedan
obvioustruth. Greatly to his credit, Hall seeksto demonstrate it empiri-
cdly.

Most likely we could have done better, but there are severd reasonsto
believe that even Hall overstatesthe case:

1) Notethat Hall'sown simulationsmake unemployment no lower, gen-
erally higher, under his rulesthan actual unemployment every year
before 1979, except 1975 under the'dove” policy—as nearly as| can
tell from his Figure 5. The improved outcomes come mostly since
1979. Hal'ssmulationssay that we recently suffered much too high
unemployment for the disinflationachieved.

2) Hall assumes that policymakers like Willian McChesney Martin
could haveknownin the 1950sand 1960swhat Hall knowsnow from
astructureestimatedon data through 1983. Hall knows, for example,
that the"natural ratecf unemployment"hasbeen 6 percent al along,
but no observationsavailableto Martin or Burnsor Heller told them
that. Shouldn’t Hall have cal culated hissimulationsfrom'ralling” re
gressonsand forecasts, using no data not available to policymekers
each year? Moreover, uncertainty and fluctuationd the leve of the
'natural rate” are surely major problemsin demand management,
omitted from Hall'smodel.

3)Hall plotsin Figure 7 actual resultsfar above his variancefrontier.
Thepricevarianceisgreztly exaggerated by takingit arounditsmean
rather than itstrend. Given that Hall's preferencefor price stability
over inflation stability restson his concern for fairnessto long-run
nomina savers, the measure he should useis the variance of the ex
post real long interest rate.

4) The sharp price deflations in Hal's simulations may be harder to
achieve and more devastating to aggregate demand than the model,
estimated without such observations, contemplates. e cannot be
sure the short-run Phillips curve does not become very flat at zero
growthdf nomina wages.

5) Actud inflation,especialy bulgesthat accompany OPEC-likeshocksto
red wagesand profits, may leavein their weke more upward wage and
price pressures that Hall's Phillips curve dlows. He optimigticaly as
sumesthat public confidencein his policy would wipethe termsfor ex-
pectationa and institutional inertiaout of hiswageand priceequations.
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6) | strongly suspect that errorsof monetary control and forecast arebig-
ger than thosedf Hdl's model, and | just cannot follow hisargument
that weneed not worry about the precison of therelationdf the Fed's
instruments to aggregate demand and prices because the "black
boxes' o theforecasting profession will handlethe problem.

Tradeoff menu. Theorthodox view that thereis no tradeoff to policy in
thelong run is | gather, accepted by al authors but Fair. McCallum and
Mishkinthink that thelong run ispretty short. Fair challengesorthodoxy;
hesays he hasfound along-run tradeoff. It seems, however, to be between
price level and unemployment, rather than between inflation and unem-
ployment.

Fair's tradeoff seemsto be the upward doped the conventional aggre-
gate supply curve, used in Mishkin's diagrams. Evidently the Fair Mode
(No. 1 in his paper) —athoughit has priceinertiafrom the incluson of
lagged wagesand pricesin hisequations—has no built-ininflationinertia.
That is, the contractual, institutional,and expectational lagsin wageand
priceformation would not preventtherated priceincreasefromsubsiding
even at lowv maintained ratesaf unemployment. Evidently the mode has
no steady state with an inflation rate other than that consistent with the
timetrend in the money wageequation,a priceinflation ratethat will vary
inversdly with the productivity trend. In the Fair mode, above-trendinfla
tion occurswhile the price leve is adjusting to shocks or policies; when
adjustment iscomplete, it stops.

Fair may have shown theeconometricsuperiority of hismodel over the
two opponents he sets up. | do not see what this demonstration implies
about theexistenceor durationd a Phillipstradeoff. Whilel concur with
Far's preferencefor a structural approach to wages and prices, | find it
hard to believe that the mechanismsd inflation inertiaand expectations
have not changed over the sample period, and hard to accept a’'naturd™
inflation rate determined by an unexplained trend in nominal wages.

Mishkin proclaimsthe truth—in all macro theories--of Milton Fried-
man's dictum that inflationisalwaysand everywherea monetary phenom-
enon. Wdl, who could doubt it? Inflation is by definitiona generd risein
commodity pricesin termsaf themonetary unit. A risein MV/Q istauto-
logicdly arisein I?

The famous dictum may be a useful antidote to the naivete or willful
blindnessdf many politiciansand some economists. In small open econo-
mies with underdevel oped securitiesmarkets, government deficitsare au-
tomatically monetized. They depreciate the exchange rate and generate
domesticinflation, often hyperinflation. The maady is jointly fiscal and
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monetary. Thisisnot adescriptiondf theinflation problemin the United
States. Here, unguarded repetition of the dictum too often conveys the
messagethat inflationiseasy to preventand to cure, if only politiciansand
central bankerswould be resolute and farsighted.

That messageisterribly mideading. All seriousmacroeconomistsagree
that monetary policiesand quantitieshaveimportant effectson aggregeate
demand. They do not al agree, as thissymposium illustrates, that mone:
tary policiesand eventsaffect solely pricesand have no effectson output
and employment. That inflation isa monetary phenomenon does not ex-
clude wage and price-setting institutionsas additional ‘causes’ o infla
tion, in that they impose severe red costs as Sde effects of monetary
anti-inflationary medicine. As Nordhaus pointed out, the shape o the
"AS' curve, shifted as it frequently is by supply shocks, dependson the
degreedf monetary accommodation. That degree has been the big policy
issued recent years, and the critical issued thisconference. Reminding
usd Friedman's aphorism contributesnothingto itsresolution.

The social value of price stability. Fischer provides an updated cata:
logued thecostsdf inflation. Itsrelationtotheother papersistoguidethe
assignmentdf social valuesto pricestability and high employment, to help
usdraw indifferencecurves tangent to policy frontiers. Fischer pointsout
how thecostsdf inflationdependon society's ingtitutions—tax laws, inter-
est ceilings, indexations—and their adaptability. Of course, changing
somed theseinstitutionswould also, by making pricesmoreor lessvola
tile, for example, alter aHal or Taylor variancefrontier.

When Fischer and other authors list or estimate'costs o inflation,” |
wish they would more consistently tie them to actual feasible policy
choices. Wheninflationisa joint product o other disasters, it should not
be charged with the unavoidable costs of those disasters. It should be
chargedonly with theextracosts, if any, attributableto handlingthemin
an inflationary way. The Wemar republic had to pay reparations, and we
had to pay tributeto OPEC. Thesewerenot'costs o inflation.”" Confusion
on thispoint, along with failureto understand that inflation raisesthein-
comesyou receiveaswel asthe pricesyou pay, may besourcesad popular
anti-inflationsentiment. Fischer’s costsare not in aggregateenough to ex-
plain their strength.

Certainly the'money triangle”is not the sourced popular passion. As
Shiller remarked, Fischer did not point out here, though he has done so
elsewhere, that depriving the Treasury of seignorage would necessitate
additional explicit taxes, with their own distortionary costs. Thiswould be
true whether the loss of seignorage resulted from price stability or
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deflation, or from paying interest on base money. The latter is therefore
not such a cheap way o countering'shoe leather cods as Fischer's
present paper seemsto sy.

Hall bypassescost-benefitandysisd inflation. Hejust wantsaconstant
yardgtick. The yard isa stable measure d distance, and the dollar should
be a stable measure of purchasing power. The analogy is defective, espe:
cidly for long periodsd time, becaused al theindex number problems
that economistsknow about but prefer to forget. The strongest argument
for pricestability isthat it providesa safe vehiclefor accumulation of pur-
chasing power. Thiscan probably bebetter doneby addingindexed bonds,
entailing somesacrifice of expected returnfor the reductiond risk, to the
menu o financia assets, rather than by making pricestability a requisite
o macroeconomicpoalicy. Wholesaleindexation, however, isanother mat-
ter. It would substitutea new yardstick for our present monetary unit, and
al our difficult problemswould recur in a different and perhapseven less
tractableform. Real wage stickinesswould probably be worse than nomi-
nal wageinertia.

Most o the persona disappointmentsaf economic lifearedueto devia
tionsof relativewagesand pricesfrom expectation. Relative price move
ments are inevitable byproducts of economic change and technological
progress, sometimesacceptanced their consequencesfor theoverdl price
leve facilitatesadjustment. Some nominal anchor to the price system is
needed, nodoubt. But it isbetter provided,asboth Schlesingerand Fischer
stressed, by the reputation of the macroeconomic policymakers, earned
through experience, for responsibleand judicioususe o their discretion,
than by forma commitmentsto rules.
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Allan H. Mdtzer

My assignment is to give an overview d the principa issues raised at
this conferenceon price stability and the contributionsdf the individual
papersto theseissues. The principal issues have been the choice between
rulesand discretionin setting the path for areturnto pricestability and the
preferred type of rule if discretionary actions are avoided. These issues
bringtotheforetheroled anticipationsand therelatedissued credibility,
sincethe costsdf returningto price stability are dmost certainly lower if
the return isanticipated and if policy actions are percelvedas consistent
with thegoa of stable prices. !

Theissued rulesversusdiscretionisan old one. Policymakers, or their
staffs, are inclined to dismiss rules casually by arguing that judgment is
superior toarulerequiring constant money growthif thereareshiftsin the
demand for money. Thisargument does not do justice to the analyticis
sues, and it failsto consider the type of monetary arrangementsrecom:
mended in much o the recent academicliteratureon the subject.

My interest in monetary arrangementsbegan 20 years ago when Karl
Brunner and | analyzed the working of the Federal Reserve System and
proposed changesfor the House Banking Committee (Brunner & Meltzer
[1964]). At the time, discretionary policy consisted of choosing a levd
of free reserves—member bank excess reserves minus member bank
borrowing—every threeweeks. The U.S. wason the Bretton Woodsstand-
ard. In practice, as everyone eventually learned, this standard did not
restrict monetary policy or maintain pricestability. Despite their commit-
ment to fixed exchange rates and a fixed gold price, the Federal Reserve
retained discretion,and it permitted the rate of money growth to be deter-
mined by itschoicedf theleve of short-terminterest ratesor freereserves.
Principal responsibility for thefixed dollar exchangeratewas|eft to other
countries. Most chose to maintain fixed exchange rates, so the
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discretionary policy decisionsin the United States producedinflationin dl
the principa economiesdf the world. Although we did not forecast this
outcome, we urged the Federal Reserveand Congressto changetheir pro-
cedureshy adoptinga monetary rule, and by permittingexchange ratesto
fluctuateif necessary to maintain the proposed rule.

The particular rule we chose cdled on the Federa Resarve to set the
growth ratedf the monetary base once every sx monthsso asto achieve
that rateof money growth consistent with the godsaf the Employment
Ad o 1946. These god sare maximum empl oyment consi stent with price
Stability. We regjected, explicitly, the idea of setting the growth ratedf the
baseonceand for dl (Ibid.,p. 85). In today's jargon, we favored a contin-
gent rulespecifiedin termsaof the growth rate of the monetary base. We
proposed that thegrowthratedf money (M 1) be used asan indicator of the
future effectsaf monetary policy.! Tofacilitateimplementationdf the pro-
posad ruleand to reduce variability, we recommended severd changesin
operating procedures.

Our choiced the particul ar rulewas based then, asit would be now, on
a judgment about the comparativecostsof activism and passvity. In the
choicedr monetary rules, asinother activities, therearetypeoneand type
twoerrors. Central bankstypically err on thesided activism,but they can
remain too passive, asthey did in the 1930swhen the Federd Reservere
mained inactivedespite the collgpse of the monetary systemand itsown
forecastsof widespread bankingfailures. Or, to choosea morerecent exam-
ple, foreigncentral banks policiesremained too passivein the 1960swhen
faced with inflation emanating from the United States. And the Federa
Reservedid little to stop the inflation caused by its palicy of interest rate
control.

The papersat thesesessions,and many of thediscussions, show arising
interest within theacademicprofessonin apolicy rule. Thetypedt policy
rulethat hasattracted much interest does not require the central bank to
closeitsdoors. Rather, thecentral bank would adopt what Bennett McCal-
lum has called an activist but non-discretionary policy rule. McCallum’s
paper in this volume proposesone typedf rule. Robert Hal proposesan-
other. Frederic Mishkin favors McCallum’s (1984)rule. And | regard the
McCallum ruleaswithin thespirit of both our 1964 recommendationand
the recent verson | have offered el sewhere(Méetzer,[1983)).

1. Some prefer the term‘intermediate target" in placeof “indicator” The two are not the
same. An indicator in our terminologygivescurrent information about futurevaluesof vari-
ableslike GNF!
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Thereis, of course, no unanimity about ruleseither in the professonor
in the papers. Ray Fair's paper favors, even urges, discretionary policies
that seek to lower unemployment by increasing inflation or, in his mode,
by raisingthe pricelevel. Benjamin Friedman's paper does not directly ad-
dress the issue or comment on his preferred means of returning to price
stability, but he appearsto favor the use of an econometric mode to fore
cast GNP growth, inflation, and other variables, and to use the modd's
forecaststoset targetsfor red incomegrowthand inflation. Heiscritical of
central banks use d targetsfor growth o monetary aggregatesand their
occasional attempt to offset deviationsfrom the announced targets, so he
isunlikely tofavor amonetary rule.

TheFair and Friedman papersareflawed, however. Fair concludesfrom
estimationover a particular sample period that thereisa potential tradeoff
between red and nominal vaues. | thought the main issue between natu-
ra rate theorists and others was about whether there is an exploitable
tradeoff —whether reductionsin unemployment today are bought at the
cost of higher unemployment tomorrow. Or, to put the same point in an-
other way, | thought theissue was, and is, whether the average rateof un-
employment can be lowered permanently and repeatedly by raising the
rated inflation. Natural-ratetheoristsdo not haveto deny that a tradeoff
can be estimated for a particular sample period using a particular set of
equations. Theissueas| understand it iswhether amodd like Fair's prefer-
red mode can produce and reproduce the estimated tradeoff in repeated
trials.2 What an econometrician sees when he looks back after the event
may be the result of statistical illusion, resultingfrom a large permanent
changeduringa particular ssmpleasin Brunner, Cukierman,and Meltzer
(1981)or from non-linearities, misspecifications, etc. Thefact that a tra
deoff can befound in some sample period does not imply that policy can
fool most of the peopledl o the time, or even most of the time, as Fair
proposesto do.

A problem with Friedman's paper isthat hismodd is mispecified. The
redl demand for goodsand servicesdependson the nomina ratedf interest
and the nominal price of imports.> One d Friedman's clamsis that he
obtains his evidence from a structural modd. This cdlaim loses its force

2. Far's usedf levelsof pricesand output raisesan issue about the stationarity of the esti-
mates and the reliability of the findings. Meese and Singleton (1982)show the relevancedt
stationarity for testsof exchangerates. Also, his paper continuesthe indefensibletradition of
computing tradeoffsbetween endogenousvariables, oned which isassumed to befixed.

3. Friedman refersto theimport priceasthe termsof trade. This requiresconstant export
prices. Other commentson the Fair and Friedman papersarein later sections.
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when the model is serioudy flawed. A principa result—the information
he finds in long-term interest rates—reflects the improper specification.
Further, Friedman's estimatessuggest that afdl in nomina import prices
raisesred output, and arisein nominal interest rateslowersred spending.
These estimatesimply that there is money illuson in the aggregate de-
mand equation. Thisdoesnot establish that hisconclusionsarewrong, but
they aresuspect and cannot be acceptedas evidencefor, or against, mone
tary targetsor monetary rules.

Hall emphasizesthat, relaiveto an'activist" rule, discretionary policy
hasincreased pricevariability and averageinflationand unemploymentin
the past. Stanley Fischer's paper summarizessomed thecostsd inflation
and, as in Fischer (1981), he includes costs that could in principle be
avoided by changinginstitutional arrangements, tax systems, depreciation
rules, and thelike.

Fischer's paper raisesthe type df question that must confront anyone
who urgeschangesin policy arrangements. Thereisalongtraditionin eco-
nomics, going back at least to Adam Smith, of recommending policiesor
policy actions. Disregarddf many of the recommendationshasa tradition
that isat least asold. A mgor problem for economists, and other socia
scientists, isto explain the persistenced the apparently large departures
fromoptimality, noted by Fischer and emphasized by Hall. Thisisamajor
issuein politica economy or publicchoiceto which | return.

Therest d my discussion isdivided into three parts Thefollowingsection
discusses somedifferencesin propased activist, nondiscretionary palicy rules
The next section proposesa spedific ruleand compares its propertiesto some
rules proposed at this conference. The rules proposed at the conference, as
well asthediscretionary polides, neglect effectson the exchange rateand on
theres d theworld. Theseare mgor omissions, as recent experienceempha
Szes Anolder traditiontreatsthechoiced palicy rulesasa choice between
dability o interna and externa prices or between domestic pricesand ex-
changeraes. | attempt to harmonizethe two.

History does not suggest that any o the proposds are likely to be
adopted. Thefinal section considerssome political economy aspectsthat
aretoo often neglectedin discussionsaf thiskind.

Somedifferencesin typesof policy rules

A principa reason for adopting a policy ruleisto provide information
about thefuture and thus enable people and firmsto plan more religbly.
My major criticism o the current policy regime—discretionary policy
with pre-announced monetary growth rates and fluctuating exchange
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retes—is that this regimeincresses uncertainty about futureinflation, effec-
tivetax rates, and other variablesrequired for long-term planning. Noonecan
have much confidence, as he looks ahead, about whether inflation in any
country will be between zero and 25 percent, thegpproximaterange d infla
tion rates observed in developed, democratic countriesduring the pagt dec-
ade.* Thisiscodly and far fromoptimal,as severd o the papersnote.

My criticism is that discretionary policiesfail to provide a predictable
pathfor money and do not restrict governmentsto a path leading to (aver-
age) pricestability. It isnot intended asacriticismd fluctuatingexchange
rates. Nor isit a criticism of pre-announced monetary targets. These tar-
gets, and therelation o actual to announced money growth, provide use
ful information that helps people toimprovetheir forecasts.

The contrary evidence in Friedman’s paper in this volume does not
strike meascompellinggiven theresourcesinvestedin central bank watch-
ing, thecarewith which money growth ratesarestudied by market partici-
pants, the considerable evidence on the relation between maintained
averagerates of inflation and maintained averageratesof money growth,
and theflawsin Friedman’s pgper emphasized in Goldfelds comment, as
well as those noted in the previoussection. The evidencein the Fischer
and Mishkin papersreminds Usagain that even if four quartersof money
growth make no contribution to autoregressiveforecastsdf next quarter's
GN P growth, sustai ned, high money growth producesinflation.’

Reductionin uncertainty will not beachieved by removinginformation
fromthe public. What isrequiredisnot lessinformation but moreinforma
tion and more reliable, more credibleinformation about future monetary
policy. A crediblerulecan contributeto thereductionin uncertainty about
future nominal income, prices, and inflation, asMcCallum’s paper points
out, but al rulesare not thesame,

A useful digtinctionis between rulesthat depend on prospectiveinstead
of retrospectiveinformation—between contingent rulesthat tieaction to
forecastsof future eventsand contingent rules that depend on past per-
formance. Relianceon forecasts meansthat errorsof forecast affect policy
actions.

Hall's proposal is most explicit. He urges the Federa Reserve to adjust
money growth each month based on quarterly forecastsof unemployment

4. Thechart in Mishkin’s paper showsthesedata.

5. Many forecastersusethree-year (orlonger) movingaveragesd money growthtoforecast
inflation. Friedman’s Table 5 suggeststhat some of the effects of money growth show up
within onequarter.
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and pricechangesfor the next two years, and he recommendsa particular
socid contract. Deviationsd forecast unemployment from the natural
rate have eight times the weight assigned to deviationsd the predicted
pricelevel from theleve consistent with price stability. Errorsd forecast
for the unemployment rate, therefore, have a magnified effect on policy:
Overestimatesdf future unemployment require greater monetary expan-
sion; underestimates o future unemployment result in dow monetary
growth. Hal'ssimulationshaveerrorsd forecast implied by Taylor's (1980)
model with a particular lag structure. In practice, his proposal is very un-
likely to generate the relatively stable pathsshown in hissimulations. In
fact, if thelagsare variable, errors of forecast for unemployment may be
relatively large. In thiscase, monthly adjustmentsdf money growth can
producegrester variability in pricesand unemployment than present dis
cretionary policies. | do not clam that Hal's procedure would, in fact,
havethisresult. Wesmply do not know, and Hall's paper doesnot giveany
information on which to basean answer.

The broader issueiswhether torely onforecastsatall, and if so, whether
to rely on near-term or longer-termforecasts. A related issue is how fast
policy action adjuststo deviationsdf forecastsfrom desired levesor rates
of change. Hall, Friedman, and Fair either explicitly or implicitly want
policy actionsto depend on forecasts, but they differ about how far policy-
makersshouldlook ahead. Hal's rule, asalready noted, requirespolicyma
kersto adjust money to monthly changesin forecasts. Fair and Friedman
do not discussthisissue. McCallum’s proposal, favored aso by Mishkin,
and mine (Meltzer[1983]), repeated bdow, require policymakerstoignore
forecastsand respond only to observables.

Availabledata can be used to judgethe issue. McNees (1981)givessev-
era measuresof errorsaf forecast by forecast horizonfor 16 separatefore
castersfrom 1976 to 1980. The average absolute error for 16 forecasts of
the growth of red GNP made during the same quarter is 2.7 percent.
Eight forecastsmadeafter the middleof the quarter areonly dightly more
accurate. Their error is2.4 percent. Theseerrorsof forecast helptoexplain
why rapid responseto short-term deviationsin real variablescan increase
ingtability. For oneyear forecaststheerrorsare smdler, but not small rela
tiveto the averagegrowth rate. The mean error of forecast for red growth
made four quartersahead is 1 percent for the same five-year period. For
inflation, the mean errorsareabout 1 percent, a o, for the same period.

Webb (1983) reports similar findings. He computed median errors of
forecast from alarge sampled forecasts, for the year 1971 to 1982, made
using different forecastingtechniques. For both real growthand inflation
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four quartersahead, theaveragesd’ themedian errorsfor the twelve years
arethesame, 1.7 percent. For the shorter period most closdy correspond-
ing to the McNees data, the average o the annual median errorsis 0.8
percent for real growthand 1.3 percent for inflation. Errorsin excessd 4
percent were made in some years. Friedman's Table 2 showsthat errorsin
excessof =2 percent in forecasts of nomina income growth one year
ahead arelikely to becommon.

Either aruleor discretionary policy based on forecastsiscapabled pro-
ducingerrorsthat arealargefractionof theannual change. A recent paper
by Bomhoff (1982)showsthat, for time series models, one source o this
error isthechangein the parametersof the modelsused to makeforecasts.
Bomhoff uses a multi-state Kalman filter to forecast levels of aggregate
variables. Errorsarisefrom threetypesd disturbances. Thereare perma
nent changesin ratesd change, permanent changesin leve, and transi-
tory changesin leve.

If dl errorsaredf thethird kind—transitory changesin level —errors of
forecastsareindependent of thelengthof theforecast period. On theother
hand, if dl errorsaretransitory and are not known until after data become
available, theoptimal policy isado-nothingpdlicy. Thereasonisclear. The
expectationfor every periodisaconstant leve. If pricesconformed to this
model —whichistosay that monetary and red changesnever changedthe
expected pricelevel —the pricelevel would be stable, and the problem of
achieving price stability would besmpler.

At the opposite extreme, al changesare permanent changesin ratesof
change. The proper responseto a permanent changeisto adjust assoon as
thechangeisknown rdligbly. An example, to which | return later, isa per-
manent changein the growth rateof productivity and redl income. A pol-
icy of price stability requiresa corresponding, permanent change in the
growthratedf money. If thereis uncertainty about thetimingd changes
in productivity growth, forecastsaf both thefuture priceleve and therate
o pricechangeare uncertain.

A rule (ordiscretionary policy) that relieson forecastscan mistaketran-
Story errors for permanent changes. When this occurs, palicy is exces
Svely active not only because the mistaken responseto transitory shocks
introduces excess variability, but because changesin money are likely to
inducesomeshort-termchangesin red variables. Theoppositeerror isex-
cessive passivity. Permanent shocksto productivity growth are trested as
transitory changesin leve. The policy rule restricts policy to a dow re
sponse, so pricesvary morethan theided that would beachievedif shocks
could be properly identified asthey occur.
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The problem is no different in principle from the problem that arises
when policymakers rely on a particular model or Phillips curve as pro-
posed by Fair, Hall, and Friedman. Thelag structuredependson the rela
tive varianced the permanent and transitory components o shocks, as
in Muth (1960).When these varianceschange, lagschange, and forecasts
goawry.

Forecasts using time series modelsface the same type of problem. The
parametersof forecaststhat rely on past valuesdf aggregatedata are sub-
ject to change. Bomhoff (1982)used a moving average processto study the
distributiondf shocksto money and other variablesin six countries. He
found that shiftsin thedistribution of shocksarerelaively largeat times.
Meltzer (1984)compared the distribution of shocksand the variance of
forecast errorsunder six different monetary regimesand found relatively
large changeswithin a particular regime and acrossregimes.® These stud-
iesand the forecast errors reported by McNees (1981)and Webb (1983)
givelittle reason to expect that arule that respondsto forecastsof future
eventsislikey to producethetyped improvement that Hall expects.

Hall defines pricestability asa constant redized vaued the priceleve
and proposesto reversed| changesthat causethe priceleve to differ from
itsbase period value. Hisam isto maintain a constant, long-run expected
vaued the pricelevd while permitting short-run price changesalong a
Phillipscurve.

The proposed rule hastwoflaws. Hall makes no dlowancefor changes
in the so-cdled natural rate of unemployment, and his choice of actual
instead of expected price stability is inefficient and cogtly. The reason is
that one-time permanentchangesin the natural rate—followinga produc-
tivity shock, a changein the termsd trade, or some other red shock to
output—changethe priceleve. Hal's rulerequiresachangein the stock
o money to offset theeffecton the priceleve. Thisactionincreasesvaria
hility by changing aggregate demand, thereby changing output, prices,
money wages, and other variables. Thereisno social benefit from the addi-
tional variability. Also, Hall does not explain why the adjustment of redl
wagesto aonetimechangein the natural rate must be made by changing
money wageswhile keeping the priceleve unchanged.

6. Hereisan illugration usngan autoregressvemodel. Let X, = pix,.; + u, whereu, isa
trangtory random error. SUuppose p,, the coefficient deter mining per sstence, isnot constant
but isgovernedby p, = p.; T v,,wherev,istherandom shift inp,.When u, isvery large and
the value of p, isnot very certain, activist policiesbased on forecastsare likely to introduce
morenoisethan they remove.
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The main issue hereis whether price stability meansthat the long-run
priceleve isconstant or whether theexpectationisconstant. That thetwo
do not lead to thesame policiesisshown by supposing that asupply shock
increases output and reduces the natural rate. The decline in the price
leve, followingtheshock, raisesred wagesaspart of theadjustment. The
rationally expected priceleve isconstant, after theshock, at alower level.”
| can see no reason why policy should reversethefdl in the pricelevd and
requirean increase in money wages. Nor can | seewhy holdersaf money
and other nominal assetsshould not sharein the gain (or loss) from unan-
ticipated changesin productivity through the real balanceeffect.

Some propertiesd proposed rules

McCallum and Mishkinfavor arule, proposed in McCallum (1984), un-
der whichthe central bank adjuststhe monetary baseto offset deviations
o thelevd of GNP from itstarget. The target path for nominal GNPis
determined by theaveragelong-term ratedf growth of red GNP at stable
prices. If nominal GNPfalsbeow thispath, the monetary baseincreases,
and if nominal GNP risesabovethe path, the baseis reduced.

McCadlum's rulediffersfrom Hal's in severd ways. First, red shocksto
thelevd o productivity resultin one-time priceleve changes. Second, the
two rulesrespond to changesin aggregatedemand in qualitatively smilar
ways, but McCdlum's rule does not rely on forecasts. Third, increasesin
the growth rate of real GNP producea faling price level under McCal-
lum’s rule, and reductionsin the red growth rate produce inflation. The
reasonisthat the ruledoesnot adjust thegrowth rateof the monetary base
for changesin the growth rateof output. The quantitativeimportance o
the omission dependson the Sze and frequency of changesin the growth
rate of output. The effect on the rate o price change would have been
larger for Japan or Germany than for the United States in the postwar
years. Pricestability in theU.S. would have increased, however, if money
growth had adjusted to the decline in the growth rate of red output be
tween the'60s and the '70s

All o therulesand discretionary polidesdiscussadsofar ignoreexchange-
rate changesand the effect of such changeson domestic pricesand outpuit.
Thi source d variability is much larger for some countries than for the
United States, but theshort-termeffect o exchangeratechangeson the price
level s|emstoo largeto ignoreeven in the United States.

7. If productivity shocks are normally distributed with zero mean, there is no reason to
expect drift in either direction.
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My proposed rulefor monetary growth, Metzer (1983), adjustsfor changes
in velocity growth and redl income growth. With some help from magor for-
elgn countries, the proposed rulesmoothstheeffectsd changesin exchange
rates. Theruleisexpressedin ratesd change, or growthrates, notin levels but
thereisno problem of besedrift or inflationary bias and thereisno provison
for changesin the position from which growth ratesarecomputed. Therule
achieves pricestability on average, but the pricelevd changeswhen thereare
permanent changesin thelevd d realincome.

Therulerequireseaech o thecentral banksthat issuesamajor international
currency—the United States, Germany, Japan, and the United Kingdom—to
set thegrowth rated its monetary baseequd to a three'year moving average
o therateof growth df thecountry'sreal output minusthethree-year moving
averaged itsmonetary basevelodty. Thechoiced threeyears isarbitrary. It
provides a built-in stabilizer by keeping money growth above red income
growth during cydica recessonsand beow real income growth during peri-
odsd hi gh expansion. Money growth adjusts gradually to maintained, per-
manent changesin thegrowth rated output or velodity. No useis made of
econometricor other forecasts, and thereisno need to distinguishin advance
whether observed changes are adjusmentsd levesor changesin rates of
change.

Onaveragetheratedt pricechangeiszero. Sincedl major countriesfollow
the same rule for price sability, dl have the same expected rate o price
change, zero. Thecommon expected rated inflation contributestoexchange
rae dability. Prices and exchange rates fluctuate, but one cause of
fluctuations--differencesin expected rates of inflation—isdanped or elimi-
nated.

Thethree-year period can beinterpreted astwevequarters, and thegrowth
o thebasecan beadjustedquarterly. | bdieve that quarterly adjustment puts
too much weight on transitory changes in velocity and real income. Semi-
annual or annual adjustment or money growth reduce theinfluenced these
sdf-reverangchanges.

Countriesthat ar e not partiesto theagreementcan aso benefit. They have
thechoiced adoptingtherule, o peggingtooned thecurrencies, or of peg
ging to a basket currencies. Or they can choose an independent policy and
float.

Theproposed rule hasfiveattractivefestures.

® Therulesetsthegrowth rateof the monetary base, a variablethat
the publiccan observeand thecentral bank can control with min-
imal error.
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® The rule is adaptive and modestly counter-cyclical, but there is no
'drift" in the level from which growthismeasured.

® Theruledoesnot adjust quickly to largetransitory changesin level,
but it adjustsfully to permanent changesin ratesof growth by the
third yesr.

® Theruledoesnot dependon forecasts,soit isnot sensitivetoforecast
errors.

® Theruleprovidesfor increased exchangerate stability if other major
countries adopt compatible rules, but thereis no need for interna
tional coordinationdf policies. Exchangeratesfluctuate.

In The TractonM onetary Reform, Keynes(1923)recognizedtheimpor-
tanced achievingpricestability by policiesthat maintained bothinternal
and external stability. Thisemphasishas been missngin most recent dis
cussions. Somearguefor ruleslikethegold standardor arevised sysemof
fixed exchangerates, fashioneda ongthelinesdf the Bretton Woodsagree:
ment. If followed, these rules maintain more exchange rate stability than
in recent years, but neither an international gold standardnor areturntoa
Bretton Woods system assuresthat domestic prices remain stable. Others
favor restrictionson domesticmonetary policy to maintaindomestic price
stability but ignoreshocksfrom abroad.

In open, interdependent economies, fluctuationsin prices and output
can bereducedif thereisgreater certainty about foreignand domesticdis
turbances. Thiscan beachieved by an agreementon the principles,or rule,
for theconduct of each country's monetary policy.

Per spectivesfrom political economy

Stanley Fischer's paper pointsout that the principa costs o inflation
arisefrom theabsenced institutional change. Governmentsfail to index
tax rates and depreciation schedules, or they are dow to make these
changes. Governmentsdo not offer indexed bonds to shield the public
from the lossdf wealth and the uncertainty about future values during
periodsaf variableinflation. In our recent experience, the Federa Reserve
and other agenciesmaintained ceilingson theinterest rates paid to deposi-
torsuntil financial innovation eroded much of the baseagainst which this
part of theinflation tax waslevied.

These costs o inflation could have been avoided or significantly re-
ducedinscope. Thefact that most devel oped countrieshave not madethe
institutional changesthat reduce the major costs o inflation isinconss:
tent with the usual treatment of central banks and governmentsin eco-
nomicmodels. Governments, in thesemodels, areagentsor intermediaries



220 Allan H. Meltzer

that assst households to maximizethe utility of consumption,and they
improve peoples welfare by providing public goods and removing public
bads. The failure to adjust institutionsto reduce the cost f inflation is
puzzlingin this perspective.

A basic differencein modelsof political economy, or public choice, is
that governmentscan beanalyzed astherepresentative,or agent,d voters
who recognizethat some people can increase their wedlth in the polling
place above their earnings in the marketplace. Since the distribution of
incomeand consumption across househol dsis more skewed than the dis
tribution of votes, the representativeor decisve voter typicaly has less
than the mean incomeand consumptiondf the community or society in
which helives. He hasan incentiveto redistributeincome.

In Meltzer and Richard (1981) a utility-maximizing, decisve voter
choosestheamount of income redistributed. Money and inflation are not
part of thismodel, but the same principlesseem applicable. Indexationof
tax rates, depreciation, interest payments, and the valuesdof governments
bonds would reduce or eliminate most of the tax revenue from a main-
tained inflation. The government, which isto say the voters, would either
haveto reduce spending or find an alternativesourced revenue. Do other
revenue sources offer as much opportunity for redistribution as the out-
standingstocksdf bonds, capital, and human wealth?

The chart in Mishkin’s paper showsthat thereis not a Sngle country
with stableor falling prices, on average, in recent years. All countriesde-
part from price stability in the same direction, and few countries have
acted to eliminate the inflation tax on existing stocksof bonds and red
capital or to index income tax brackets and consumption taxes. Many
countrieshave indexed transfers, for example paymentsto the aged, wel-
fare recipients, and other groups. Thisasymmetry isconsistent with the
political economy model and is difficult to reconcile with neoclassica
models that ignore voting and incomeredistribution.

Helmut Schlesinger’s paper brings out the importance of the political
economy aspect. Thefirst part o hispaper discussestheevilsd inflation.
Dr. Schlesinger emphasizesthat the proper policy god is pricestability—
defined aszeroinflation on average. Thesecond part of his paper discusses
theactual policy of the Bundesbank. It turnsout that the actual policy is
toaccommodatetheexigting ratedf inflation. He then discussesthe proc-
ess by which the Bundesbank chooses the rate of money growth—
specificalytherated thegrowthof themonetary baseor, asthe Germans
prefer, central bank money. Here, we notethat the policy isdecided in con-
sultation with the government, representatives of the trade unions, and
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other groups. From the perspectived political economy, it isnot an acci-
dent that thispolitical processhasproduceda postiveaveragerated infla
tionin both the'60sand the "70s—under bothfixed andfloatingrates. The
German inflationrate hasbeenlower on averagethan in many other coun-
tries, most likely for the reasons Dr. Schlesinger gives. But, despite many
warningsabout the costs o inflation and repeated commitments to price
stability, amodest, postiverated inflationistheexperienced the Federa
Republicand, hetdlsus, it isthe policy of the Bundesbank to accommo-
dateinflation.

Germany's choiceto maintain inflation and to avoid full indexationof
taxesand government debt isa decison to tax the publicin a particular
way. The magnituded thetax and theshared total expenditurefinanced
by inflation differsfrom one country to another, but the outcomed the
political-economic process appears to be smilar in al democratic coun-
tries. A systematic processisat work.

Policy decisonsare political decisons. Although I, and many others,
have proposad rulesto restoreand then maintain pricestability, these pro-
posdsare typicaly innocent of any political mechanism. The Barro and
Gordon (1983)paper, discussed by McCallum, isaformal demonstration
o theimportanced amonetary ruleif weareto maintain pricestability. A
ruleistheonly way, intheir modd, to reduceinflationto zeroand to main-
tain price stahility. The absenced a ruleimposesa socia loss, but their
model gives no reason why the political process, the decisivevoter, or the
policymaker should try to minimizethisloss.

A related, but distinct, issueisto explain why, with discretionary palicy,
thegovernment doesnot choose, and the publicdoes not expect, pricesta
bility. Cukierman and Meltzer (1984)show that where the policymaker
knows more than the public about his own objectivesand persistsin his
policiesfor atime, discretionary policy (bothwith and without announce:
mentsaf monetary growth) has an inflationary bias. The policymaker —
taken as a representative of the political process—gans from positive
monetary surprises. Thereasonisthat he benefitsfrom current reductions
in unemployment produced by surprisesand discountsthe costs o infla:
tion and the future unemployment required to reduce inflation. In this
model, the policymaker’s objectivesshift, from time to time, with greater
weight given at sometimesto unemployment and at other timesto reduc-
ing inflation. A weaknessdf thisanalysisisthat the policymaker's objec-
tivefunction doesnot reflect thedecisonsaf a representativevoter.

Thelesson df thisdiscussionisthat sustained pricestability isaslikely as
a politica commitment to an enforceable monetary rule. Both seem
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remote. To paraphraseAdam Smith, weget inflation and discretionary pol-
icy, not from the malevolencedt policymakers but from their sdf interest.
After years of effort, proponentsof rules have not reached the point at
which proponentsdf discretion, whether policymakersor academics, fed
compelled to show that discretionary policies remove more instability to
prices, output, or employment than they add, or to explain why we have
been as far from both price stability and minimum unemployment as
Hdl's chart suggests.
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