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IV

Safeguarding Macroeconomic Staility
at Low Inflation

he 1990s hae witnessed some nata economic Figure4.1. Industrial Countries:
achievements bt a rumber of ne challenges Consumer PriceInflation
have also asen. The esthlishment of easonble (Percent)
price stdility in the industial counties and of lav
rates of infation in the majaity of developing and
transition economies stand out asticataly remak-

In recent yearsinflation ratesin industrial countries have converged
to levels approaching reasonable price stability.

in the contat of impropety regulated makets and Standard deviation -

poor contactual emironmentshput & times also in the
contet of well-functioning and undistted makets— o 0
can esult in wha in retrospect tun out to be mistadn
real and ihancial irvestment decision®r in booms-
and-husts in asset mes and economic aetty.
This chgpter focuses on thehallenge of saéguad-
ing macoeconomic staility in a low-inflation ervi-
ronment. It bgins with a eview of how low inflation
was abieved in the indusial counties and then tuis
to a discussion of the fetctiveness of policies in the
presence of nominalgidities and theelaionship be
tween pice stdility and macoeconomic staility. In
doing so it adresses questions guas:Can infation
be too lav? When should dédtion be of most con
cem? Does lw inflation induce gcessve risk taking?
And wha role should asset jges plg in the conduct
of monetay policy?

able accomplishmentsThere has also been wide ~ —16
spread pogress in iscal consolidaon. As events in - -14
recent yars hare shavn, however, while these condi - Average 1
tions ae necessarfor satguading reasonhly robust _ _

and stale economic gowth, they are dearly not sufi- - -10
cient. Eliminding fiscal and monetgrpolicy shot- _ _ 3
comings adresses somebut not all, souces of - -

macioeconomic disturbances. Indeé&ds nov gener E -6
ally accepted tha private sector behaor—especialy - -4

The Achievement of Reasonhble
Price Stability

Over the past tew decades or sthe industial coun
tries hae succeeded in imging their infation rates
under contol. Average inflation fell stegly in the
1990s, following an edrier episode of boad-based
disinflation in the frst half of the 1980sand duing
the last éw yeas it has stoodtaates tha mary would
consider to constitute easonble piice staility
(Figure 4.1).The dedéine in inflation has been asseci
ated with a mated cowergence of infation rates
across counfes. In 1998 consumer pce inflation in
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The Achievement of Reasonable Price Stability

all but one of the 23 induséd counties was belav 3
percent—with 12 countes in the 1-2 peent ange
and six belar 1 pecent. Infation as lav as in the past
five yeass has not beenxpelienced since the ta
1950s and efr 1960s.

Although mary factos hare played a ole in the dis
inflation, including dedining prices Pr oil and other
primary commodities,undoubtedf the main &ctor
has been the poiic ervironment, namey, cental
banks'focus on the gal of pice stdility, as the pub
lic became inarasingy aware thd higher infation is
associted with bpadly inferior economic pedr-
mance In mary counties this vas par of a medium-
term policy strategy tha also induded fscal consoli
daion and stuctural economic eform. In Euope it
was futher rinforced ly the equired cowergence of
economic pedrmance in the aas of infation, pubic
financesand inteest etes,as set out in the Maagtiht
Treay in prepatation for monetay union. In mag de
veloping counties too,the detine in inflation owes
much to impioved policies,especiay more disct
plined fscal poliy and the adoption of outad-ori-
ented tade egimes.And globally, the tend tavard
greaer openness of economies anaser intgration
of the world econony seems to he contibuted to
lower inflation by increasing competite forces.

How has monetgr policy been conducted to
acdhieve low inflation in the indusial counties?The
approates adoptedafl into four cdegories or mone
tary policy regimes:monetay tamgeting, exchange rate
targeting, explicit inflation taigeting and implicit in
flation taigeting?

In the mid-1970sa rumber of industal counties,
including the United Stas,CanadaGemary, and the

United Kingdom among the major economies,

adopted tagets br mong growth.2 This reflected tvo
developments:the iise in infation to postvar highs
and the collpse of the Betton Woods system of
pegged echang rates, which deprived counties of
their nominal anleor. The adoption of dicial money
growth taigets seved two main puposes:they acted
as a guidpost br monetay policy, aiding the cenal
bank in setting its insiments ér an @propriately dis-
inflationaty policy stance; and tlyesignaled to the
pubic the cental banks intentions anda@als with e-
spect to infation and povided the basisofr a pultic
undestanding of its polig actions. In some cases-tar
gets br broad monetar aggregates also seed a thid
pumpose helping to disciplinei$cal poligy by high
lighting the implicaéions of fscal deicits for monetay

1An altenative to infation tageting tha has eceved consider
able atention in the economic litature is nominal income tget-
ing, but it has not beenxelicitly adopted ¥ ary cental bank,per
haps because it is merifficult to explain to the pulic.

2Japan,like other major cerat banksalso bgan to pg more a-
tention to mong growth rates,but instead of announcirgargets”
for mong growth it announcedf orecasts.
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expansior? Although not without some success in
helping to conwl inflation, by the ealy 1980s mone
tary tamgets bgan to be de-emphasid and hee since
been lagely abandonedwith the nothle exceptions
of Gemary and Switedand4 The dificulty with
monetay tamgeting was, of couise the instdility of
the elaionship betveen monetar aggregates (the in
termedide taget of poligy) and infation (the ultimae
target or gpal), which in mary counties inceased in
the 1970s and the éwnr1980s paty owing to inancial
deregulaion and inneation.

The poblems with monetar tamgeting led some
counties to pusue a disif&tionary monetay policy
making use of an eay of indicaors of monetay con
ditions and thexpected futue couse of infation. For
the thee major economies (the United t8& Japan,
and Gemary), as well as br some of the smaller-n
dustial counties, monetay policy has beendund to
correspond to a policreaction function \wereby the
cental bank seems to adjust irgst ates in esponse
to deviations of pojected infation from the desid
rate or mnge and in esponse to the position of output
relative to tend> In paticular, in response to dse in
projected infation relaive to the'target” rate, the cen
tral bank seems itined to mise nominal intesst etes
by a geaer amount than the inease in inftion so
tha the eal inteest ate rises and dampens deménd

Exchang rate tageting was used most pminenty
in reducing infation in Euope in the conta of the e-
chang mrte mebanism (ERM) of the Ewpean
Monetay System, and in the Nadic countres
(Finland, Norway, and Swveden),which unilaerally
pegged their curencies to the ECU Inflation in the
patticipating countres cowerged fairly steadiy, and
in some countes quite stegly, toward the gte in
Gemary but the stategy was not entiely successful
in other espects. In pécular, it did not succeed in
firmly estdlishing polioy credibility: financial mar
kets oltiged a mmber of countes with histoies of
relaively high inflation and/or lage fiscal imbalances
to maintain higheal inteest etes to suppdadrtheir &-

3).S. Fforde “Setting Monetay Objectves; Bank of England

Quatrterly Bulletin Vol. 23,No. 2,June 1983pp. 200-08.

4According to some obseers, in both counties mong-growth
targeting was aplied fexibly—the taget ranges were frequenty
missed on the oder of 50 perent of the time; sedor example
Fredeic S. Mishkin, “Internaional Experences with Diferent
Monetay Policy Regimes, NBER Working Paper 6965 (Ebruary
1999).

5A policy rule for intelest etes along these linesaw frst pio-
posed ly JohnTaylor, “DiscretionVersus Blicy Rules in Pactice”
Camegie—Rotester Cordrence Sees on Pubc Policy, Vol. 39
(1993),pp. 195-214.

8For empiical evidence in supporof this intepretaion for the
1979-93 peod, see Ribad Claida, Jordi Gali, and Mak Getler,
“Monetary Policy Rules in Pactice:Some Intemational Evidencg
NBER Working Paper 6254 (Naeember 1997).

7The motvation for the ERMof couise extended bgond the de
sire for lower inflation.
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Table 4.1. Selected Counties: Measurement Bias in the Consumer Hce Index
(Percent)

Canada Gemary Japan United Kingdom United Staes
Total 0.50 0.75 0.90 — 1.10
Range — 0.50-1.50 0.35-2.00 0.35-0.80 0.80-1.60

Sources:Allan Crawford, “Measuement Biases in the Canadian CRit Updae,” Bank of Canada
Review, pp. 28-56 (Spng 1998); dhannes Hdmann,“Problems of Infation Measuement in Ganary,”
Deutsdie BundesbankfEconomic Reseah Group, Discussion Bper No. 1/98 (1998); Shémoi
Shiratsuka,“Measuement Erors in Bpanese Consumerife Ind«,” Federnl Reseve Bank of Chicgo,
Working Paper No. 99-2 (1999)Alistair W.F. Cunningham,"Measuement Bias in Rece Indices:An
Applicaion to the UKS RPI; Bank of EnglandWorking Paper No. 47 (1996)Advisory Commission to
Study the Consumer Rre Inde, Toward a Moe Accuiate Measue of the Cost of king, final report to

the Sente Anance Committee (1996).

1n recent yars a umber of methodolgical changes,including the use of upded expenditue weights,

have reduced the measement bias.

change rates,and the polig regime did not suiciently
modify wage- and pice-setting behaor. Moreover
some countes could not sustain their membkip in
the ERM or could ol do so with wide xchang rate
bandswhich were estalished bllowing the cirses of
1992-93.Wha emepged from this &perience is tha
although ixing exchang rates to a aedide andor
curreng for a time mg adiieve considesble success
in reducing infation, for some counies it my not
prove sustainble because ofyclical divergences and
differences in polig fundamental$.

In light of the shaicomings of monetartargets and
pegged exchange rates,in the 1990sinflation taiget
ing cained in populaty and has become thegiered
monetay policy strategy in a rumber of countes,es
pecially by those vino assign a lge weight to tans
pareng and accountality in the monetay policy
processWith the launb of Euopean MonetgrUnion
in Jarualty this year and the adoptiorylmember coun
tries of pice stdility as the ESCB pimaty objec
tive—with piice stdility defined as an anral rate of
increase in the Hamonizd Inde of Consumer Rees
for the euo area of belav 2 pecent wer the medium
tetrm—a rumeiically explicit inflation goal is nav a
cental feaure of the monetarpolicy strategy of most
industial counties. The notdle exceptions ae, of
coursg the United Stees and dan where the mone
tary authoities have dealy demonstated their com
mitment to a high dgee of pice stdility but have not
adopted anglicit nominal anbor.

As inflation rates hae come dan to lonv single
digits since the mid-19908)creasingy the question is
being mised as to het constitutes pce stdility. What
inflation rate should cenal banks taget?This is espe
cially the casedr counties tha have adoptedelicit
inflation tagets, but it is also elevant for countres
with implicit inflation taigets. On account of some-up

8Lars E.Q Swensson;Fixed Exdhang Rdes as a Means toiPe
Stability: Wha Have We Leaned?, European Economic Re&w,
Vol. 38,1994,pp. 447—-68.
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ward bias in the measeiment of consumer jge infla-
tion it could be agued thathe tageted ete of infla-
tion should be some small poséi rate rather than
zero (Table 4.1). On angtical grounds toohaving to
do with nominal igidities and the ditacy of counter
cyclical monetay policy, it could be agued tha the
optimal ate of inflation is a small posite rate. From
the announced tget ranges Dr inflation by the coun
tries with eplicit inflation tagets—anges tha typi-
cally lie between betwen 1 and 3 peent—it would
appear thathe authdties geneglly agree with this as
sessment.

Maintaining easonble piice stdility does not
mean maintaining a dike price index on a shdrterm
basis—thais, on a month} or even a quaery basis.
First of all,it is not possile to do so because man
factos afect pices on a dgto-day basis and mone
tary policy is not so pecise a tool that could accom
plish the task. Condt of inflation requires both tha
the cental bank be ble to forecast its futue pah and
tha the impact of polig changs on tha pah be
known (or estimgd) with some macision. Havever,
as is the case with other economdgiables, inflation
is quite dificult to forecast with ay degree of peck
sion, including & shot hoilizons of one quéaer. And
the elaionship betveen monetgr policy instu-
ments—typicalf a \ery shot-temm inteest mte—and
inflation varies consideaably over time and is difcult
to estimée piecisey.®

Secondy, even if monetay policy could eliminae
shot-run fluctudions in infation, it would not be de
sirable to do sosince #&empts to do so ould require
shap fluctuaions in shot-term intelest ates,creding
increased wlatility in money makets and echang
rates andisking instdpility in financial makets. Een
the adievement of easonhle staility of inflation on
a yeaty basis mg not be éasilbe & all times. Indeed
the best thiarealistically can be dgieved is rasonble

90n these points see teen G Cecdetti, “Inflation Indicaors
and Infation Policy,” NBER Working Paper 5161 (Une 1995).
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price stéility over the medium ten. In this contet, it
is worth emphasizing thigorice stdvility is not all tha
métters for monetay policy. Cental banks,even in
inflation-talgeting counties, do not ignoe traditional
stabilization goals. Indeegdthe two objectves of mon
etary policy, long-run piice staility and shot-run out
put stdvilization, are complementgr and consistent.
The first objective relates to the zerage thiust of pot
icy over time while the secondetaes to anations in
that thrust aver the cowe of the hsiness ycle.
Moreover, since infation usualy follows a gclical
patem, smoothing gclical fluctugions in output
helps to gen out infation, when \aiations in output
and infation are pimarly driven ly disturbances to
demandThe behsior of prices wer the gcle thus al
lows monetay policy to pay atention to deelopments
in real economic aatity in conformity with the aim of
reasonhle price stdility.

Can Inflation Be Too Low?

Downward Rigidity of Nominal Wages

As inflation dedines to lav levels, adjustments in
the labor maket may become mar difficult owing to
resistance to eductions in nominal age levels.
Efficient adjustment tolmnges in the elaive scacity
of different types of lhor requires tha changs in eal
wages not be undrm hut tha they be distibuted
around the econoyawide average. The higher thewa
erage rate of geneaml piice and vege inflation, the less
will be the needdr nominal vage reductions in par
ticular sectos and entqrrises to ahieve an optimal
real wage adjustmentsince the aranted eal wage
reductions can be hieved by raising nominal \ages
in the entegprises or sectarconcemned ly less than the
rate of inflation. But the laver the eerall inflation
rate, the lager the parof the left-hand tail of the age
adjustment distbution tha will fall into the ange of
nominal wage reductions (Fjure 4.2).When nominal
wage stikiness pevails, this will prevent or etad the
warranted eal wage adjustmenincreasing the rtaral
rate of unemplgment20

The fact tha wages and gces adjust oyl gradually
to their equilibum values ®llowing exogenous
shods to the econogp as well as the esistance toer
ductions in nominal ages,has been longecagnized
by economistshut the implicéions for economic pal
icy conduct hge receved major &ention ony in the
post-World War |l peiod. A historical review of the
recanition by leading economists ofage and pice
stickiness and its &tcts on theeal econom is pro-

10A rise in aerage pioductvity growth can ofset a deline in
inflation by an equal amount (in psntaye points) iy moving the
distiibution of wage increases to theight for ary given rate of
inflation.
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Figure4.2. Hypothetical Distribution
of Nominal Wage I ncreases

In the absence of downward rigidity of nominal wages, the average
rates of inflation and productivity growth (and the standard deviation
of the wage change distribution) will determine the share of wage
recipients experiencing a decline in nominal wages.
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vided ly David Laidler who points out thiathe dasst
cal economists are well awvare of pice and paticu-
larly wage stikiness, while Keynes himself &as
it—much like the tassical economists bat him—
as a act of life, which is, however, not cental to his
anaysisll

Some anaists and poligmakers have conduded
tha a modeate positve rate of inflation will facilitate
labor maket adjustment y allowing dedines in eal
wages een if nominal veges ae rigid dovnward.12

Undellying this agument is an assumption of some

dggree of mong illusion in the vage neyotiation

processwhich is inconsistent with the assumption
rational behaior undetying corventional economic
anaysis. Havever, seemingy irrational behaior—in-

cluding incidence of ppaent mong illusion in van-

ous guises—is not uncommon inaptice and often
constitutes aational response to impeztt informa

tion, adjustment costsand other ma&et imperec

tions13 The typothesis of danward rigidity of nomk

nal wages can thafore not be ejecteda priori as

based on umalistic assumptionsut becomes a ¢it-

imate object of empical investicgtion.

Suwvey results br the United Stes do indeed
document a céain reluctance § emplgers to educe
nominal wages and ¥ emploees to acqa sudh
reductions. This resistance to ddéaoing nominal
wages is @ercome usuajl only where the swival of
the frm is thieaened ly bankuptoy or other seere
circumstancesA common g&plandion gven for sud
behaior is tha a cut in eal wages bought dout by
a reduction in the nominal age (& zero inflation)
is consideed “unfair” by a signifcantly larger per
centage of pesons than an equilent eduction in
the real wage biought dout by a nominal vage

11t is not the“discovery” of price stikiness,but the el&doration
of its theoetical foundaions and its systertia linkage to the bisi
ness gcle, which distinguishes the Neodfnesian contbution; see
David Laidler, “Wage and Pre Stikiness in Maapeconomics:
Historical Perspectve,” in Forrest Caie and Gedfey E. Wood
eds., Monetaly Economics in the 19908.ondon: Cente for
Banking and Interaional Fnance City University of London,
1996),pp. 92-121.

12This point was pominenty developed in ames Tobin,
“Inflation and Unemplpgment; Ameican Economic Reew,
Vol. 62 (1972),pp. 1-18.The agument hasecenty been dérmal
ized in a pper by Akerof et al.,which atempts to quantify the im
plications of devnward nominal vage rigidity on the equilibium
level of unemplgment using a stéastic gneal equilibium
model; see Gege A. Akerof, William T. Dickens,and Geage L.
Perry, “The Macpbeconomics of L Inflation,” Brookings Rpers
on Economidctivity: 1 (1996) pp. 1-59.

13For a compehensie suvey see admes Halg “Theoetical
Foundadions for Stiky Wages, Journal of Economic Sweys
Vol. 4 (No. 2),pp. 115-55A discussion of the undeing causes of
mong illusion, its impact on wage formation, and possile ways to
integrate these aspects intormal models of the econgntan also
be found in Eldar Shaf, Peter Diamongd and Amos Tversky,
“Money lllusion;” Quarterly Journal of Economicg{May 1997),
pp.341-374.
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increase lwer than the ate of inflation.14 A more

recent swey of emplgers’ attitudes tovards re-

ducing nominal wges coniffms these ifdingsi1s

A rational explanaion for emplgers’ reluctance to
demand—and empyees’ resistance to acpe—

nominal wage reductions in estdished emplgment
relaionships has been quided ly implicit contract
theory.16 However, the ldter does notxlude the pos
sibility of a dedine in nominal veges in the conté of

job tumover.

Can am resistance to nominalage reductions be
detected in actual dtstics?The available evidence or
the United Stees is mixed and £w compagble stud
ies ae aailable for other countesl?” An anaysis
based on thed®el Stugt of Income Dynamics (PSID)
finds tha individuals’ wages in these panel @avary
consideably over time and tha nominal wage cuts
are not are—afecting on serage some 17 peent of
panel member eat yearl8 A subsequent stydalso
based on the PSID t#aset,does ind some eidence
for nominal vage 1igidity, which, however, is judged
insignificant in quantitive tems1° The peceding e
sults difer stakly from the analsis in the infuential
paper by Akerof et al.,, who also surey empiiical
studies of the incidence ofeductions in nominal

14Daniel Kahnemann,Jak Knetsd,, and Rihad Thaler
“Fairmess as a Conaint on Pofit Seeking: Entitlements in the
Market; Ameican Economic Reew, Vol. 76 (No. 4) pp. 728-41.
The authos quote swrey results thashav tha a gven detine in
real wages is considexd unfir by 62 pecent of pesons inteviewed
when it irvolves a cut in nominal ages, but by only 22 pecent
when it comeslaout by nominal wages ising by less than theate
of inflation.

15Truman Bevley and William Brainad, “A Depressed Lbor
Market as ExplainedybParticipants; unpublished pger, quoted in
Akerlof et al.,“The Macbeconomics of Le Inflation”

16For a seminal pgaer on implicit contacts see GegeA. Akerof,
“Labor Conteacts as &rtial Gift Exchang,” Quarterly Journal of
EconomicsVol. 97 (1982)pp. 543-69.

17Given the higher job taover, as vell as compattively unregu-
lated lebor makets and lav unionizdion in the United Stas,the
downward nominal igidity of wages is likely to be moe prevalent
in Europe than in the United S&s. On the other handhere pat
of labor compensg#on is based on pfit shaing, this should &cili-
tate a deline in (efective) nominal ldor income and thus\eer the
natural rate of unemplgment—which is consistent withx@eience
in Japan.

18The PSID dta recod the houly wages (or salar equivalents)
of breadvinners in over five thousand @milies since 1968The
anaysis eferred to is ly Kenneth JMcLaughlin,“Rigid Wages?”
Journal of Monetay EconomicsVol. 34 (1994)pp. 383—414.

19The suppdive evidence is twfold: first,there is a positie cor
relation between the symmeaetrof the wage chang distibution (as
measued by skewedness—orlasence thexof) and theate of infla-
tion; secondthere is a spik in the vege cdhanges distibution & zero
changes,the siz of which rises as ir&tion falls. Havever the esti
mated welfare loss fom the estim@d dgree of nominal \age
rigidity amounts to less than one tenth of acpat br a detine in
inflation from 4 pecent to 2ro pecent; see Dad Lebow, David
Stodkton, andWilliam Wasdaer, “Inflation, NominalWage Rigdity,
and the Hiciengy of Labor Makets] Finance and Economics
Discussion Sées 94-45 (VEshington: Fedeal Reseve Boad,
1995).
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wages in the United Stes and corlade tha the
downward rigidity of nominal wages is indeed wide
spread (Bx 4.1)20

One eason vy dowvnward rigidity of nominal
wages mg have been common in the postivperod
is tha the aerage inflation rate has been com
partively high. Under sut conditions a dll in
nominal wages implies a lage cut in eal wages, at
a time when aerage real wages hae risen @pidly.
It is quite possite tha a lower rates of infation
nominal wage reductions will become meraccet-
able. Likewise, institutional arangements mwa in-
fluence the hility of implementing nominal wage
reductions inesponse tol@mnges in eldive scacities
in labor maket skills: if a substantial parof the
pay pakage depends on the entefise’s economic
performance (eg. through pofit shaing) or is dek-
ered in the 6rm of (non-contactual) finge beneits,
de factonominal wvages mg be easier to cutWhether
these &ctos ae cgable of reducing the widegl ob-
sewred discontimity of the wage chang distibution
at zero wage increases is an empal questionyhich
cannot beasoleda priori. It would theefore be pe-
mature for policymakers to dismiss denward nomk
nal wage rigidity as a tempary cost in the @nsition
to price stdility, rather than aknowledgng its per
manent impact on equilitim (un)emplgment and
output??

Since infation duing the postwr perod has been
around 3 perent or &dove in virtually all industial
counties until \ery recenty, a test of the ypothesis
tha zero inflation will entail a signiicant incease in
equilibium unemplgment due to deonward nominal
wage ligidity, as pedicted ly Akerof et al.,is difficult
using postar dda. Bax 4.1 pesents a summparof
simulation results ly these autha; shaving a lage in-
crease in equilibum unemplgment as inftion is re-
duced to ero. Hovever, recent deelopments in the
U.S. econony seem to con&dict sub a pediction:
the rate of inflation has beeneduced bel ary five-
year mw@ing average since 1950 (and ell belov 3
percent),while the unemplpment ete, far from ratch-
eting upvard, has eaded the lavest level since the

20A summay of their indings on nominal age rgidity is pre-
sented inTable 3 of their paer All studies eviewed shav an asym
metry of wage changes &out the mean andavith the exception of
evidence fom the PSID da set,they all find tha reductions in
nominal wages ae infrequent—nuch moe so than could bexe
pected on the basis of moally distibuted wage dangs.
Concening the PSID da setthe authas ague tha the high inci
dence of nominal age cuts eported in this swrey can be accounted
for by measuement eror. Cf. Akerof et al.,“T he Macpeconomics
of Low Inflation”

21The discontinity of the wage chang distibution & “zero” is
extensvely documented in aecent pper by Beth Anne Wilson,
“Wage Rigdity: A Look Inside the KFm” (unpubished;
Washington:Federal Reseve Boad, April 1999). The eseath re-
ported in this pper suppds the contentionybAkerof et al. tha
downward nominal vage rigidity is widespead and impaant.

97

1960s22 The hypothesis seems to camfn better with
the expelience in the majaty of European economies,
where detemined eforts to educe infation towvard
low Geman levels in the un-up to the drmaion of
monetay union (stge 3 of EMU) succeeded ieduc
ing inflation to recod low levels, but were accompa
nied by an incease in unempjonent to nev postwar
peaks.As has been widglamgued this is the conse
quence of signitant and parasive lebor maket dis
tortions and igidities, but it is an open question
whether davnward rigidity of hominalwages plys a
paticulaly important ole among ther® In Japan,
too, the reduction of infation to 2ro has been accem
panied ly a substantialise in unemplpgment,despite
the elative flexibility of the Japanese compentian
systemthough it is unkear hav much of the incease
in the unemplgment ete is of a gclical naure rather
than a swctural phenomenon causgllinked to zro
inflation.

In ary casepotential benets from facilitating wage
adjustment ¥ some positie steag stae inflation rate
need to bewaluaed aainst the cost of shicinflation
that may result fom distoting piice and vege signals.
A recent stug which tries to identify these &dfetting
effects on laor maket eficiency for the US. econ
omy comes to the cohgsion tha the two effects
largely offset eab other belar an infation rate of 5
percent,above which the net costs ineasingy domk
nae. Belav the 5 pecent theshold the net output and
employment efects of infation are estim&d to be
positive kut stdistically indistinguishale from zero .24
This stug does not tag& account of the beritf of zero
inflation due to the éicient holding of eal balances,
nor of the potential distdons of lav inflation on
household sang and lisiness imestment decisions.

22 positive pioductiity shok may be esponsite (a least paty)
for preventing filling inflation from translding into higher stictural
unemplyment in the US. in the ecent past; see Opter 3 br a
more detailed discussion of this issuieis worth noting thathe e-
cent perbrmance of the LS. econory is difficult to reconcile not
only with the pedictions of theAkedof/Dickens/Riry model, but
with those of the standdndural rate models as ®ll. If a pemanent
increase in pyductvity growth has shifted the longsn Phillips
curve to the leftthis does notafute theAkerof/Dickens/Rry hy-
pothesis thiat low rates of infation the cuve becomes nonettical;
cf. Box 4.1.

23 For a lecent discussion of Eopean l@or maket rigidities, see
Chapter IV in the Mg 1999Wbrld Economic Outlookpp. 88—121.
24Frica L. Gloshen and M#&r E. Sdhweitzer, “Identifying
Inflation’s Grease and Sand fietts in the Leor Maket! NBER
Working Paper 6061 (Une 1997)The esults of this studrely on
identifying the deimental and benéfial effects of infation in the
wage formaion process:inflation-induced deiations among em
ployers’ mean vege changes ae intepreted as unintended distor
tions, while inflation-induced inteloccupaional wage changes ae
interpreted as éicieng/-enhancing elaive wage adjustmentsTlhis
identification stiategy has, however, been gquestionedybseveral
economists; se&Discussion Summa’ in Martin Feldstein (ed,
The Costs and Berntf of Pice Staility (Chicago and London:

Chicago University Press,1999),pp. 311-13.
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Box 4.1.The Effects of Davnward Rigidity of Nominal Wages on (Un)emplgment:

Selected Simlation Results

Annual inflation has meraged @&ove 3 pecent br all
major industial counties since 1950and pice stdpility
seems to haee come intoeéad only during the mostecent
yeas. It is theefore difficult to condude from the empir
cal dda petaining to the poster perod how significantly
labor maket outcomes and output will befedted ly
downward nominal vege rigidity.1 To gauce the potential
importance of these &fcts Akerof et al. hae constucted
a stobastic g@neal equilibium model of the LB. econ
omy embodging dovnward rigidity of nominal wages,
monopolistic competition amongiis,and hetesgeneous
demand and suppkhods afecting indvidual irms2 The
equilibiium level of real weges in the model is detained
by a Nash bajaining pocess wich produces a coren
tional “wage setting cure” relaing the eal wege to the
rate of (un)emplgment,but in adlition real wages of in
dividual firms ae subject to stdmstic shoks. Pofit-max-

imizing firms in the modelaspond to both demand and

suppy shoks by adjusting the pces thg chaige, wages
they pay, and umber of pesons thg emplg.3

The model is simlated for a lage rumber of altenaive
paameter combirtéons, all of which replicate thiee ley
characteristics of the US. labor maket: the equilibrum
rate of unemplgment pevailing in the mid-1990ghe =ate
of job credion and destrction,and the standdrdeviation
of changes in nominal \eges# As the shoks afecting the
econony are heteogeneousthe esulting vage changes in
the econom are heteogeneous as ell. They are distib-
uted aound the werage rate of (wege) increaseitself de
temined as the sum oferage inflation and lédor pioduc
tivity increasesWithout davnward wage ligidity, firms’
wage responses arsymmetic, and other modelharacter
istics will detemine the mode$ unique equilibum un

1Some obserers have noted theaverage inflation rates were
well belov 3 pecent in seeral major counies dummg the
1950s,with little appaent detimental efects on laor maket
performance This ma be patly due to apid productvity
growth (and thus laye average nominal vege increases) in the
ealy postvwar peiod.

2GeogeA. Akerof, William T. Dickens,and Geoge L. Rerry,
“The Macpeconomics of Le Inflation”

3Compasble studies a& not ®ailable for other countes.
While the quantitiéwve results obtaineddt the United Stes pe-
sented her cannot beeadily applied to other economiethe
qualiteive aguments mgp nevertheless bealevant for policy-
malers in other countes as \ell: reducing infation to Zzro will
entail not ony a tansitoy cost,but also a penanent cost &
flected in an in@ase in equilibum unemplgment) if thee is
downward nominal vage rigidity.

4The equiliblum rate of unemplgment (& rates of infation of
3 pecent and hove) is fxed a 5.8 pecent,coresponding to the
consensus estirtenin the mid-1990sThe standat deviation of
nominal vage dhanges is setta2.8 pecent,comresponding to em
pirical estim#ées Pbr the US. marnufactuing sector Finally, an-
nual job ceaion is set 811 pecent of total emplgment,and tha
of job destuction slighty lower, following estimaes ly Stezen J
Davis, John C. Haltivanger, and Scott Stuh, Job Creaion and
Job Destuction (Cambidge, MassabusettsMIT Press,1996).

L ong-Run Phillips Curve with Downward
Nominal Wage Rigidity!
(Percentage points)

Inflation

L 1 1 1 1
7 8
Unemployment rate

1Results based on simulations by Akerlof, Dickens, and
Perry, “The Macroeconomics of Low Inflation.”

employment ate. Dowvnward rigidity of nominal wages
will act as a consaiint on wage changes br some ifms if
the average rate of inflation is lov enough so thahe left
hand tail of the ypothetical vage chang distibution im-

plies detining wages (Fgure 4.1 in the main i&). These
model harmcterstics lesult in a nonlineaetaion between
the rtes of unemplpment and intion in equilibium. A

large rumber of sinulations with altenaive paameter
sets esults in a mean inease in the equilibrm unem

ployment ete when the econoynopeetes & O rather than
3 pecent infation by 2.1 pecentaye points> The nonlin

ear Phillips cwe genesrted flom a epresenttive paame

ter set ly simulating the model dr altendive equilibium

inflation rates is pesented in tharkt figure.

Akerlof et al. also deelop an infation equdion con
sistent with their gneal equilibium model,which can
be estimeed from time sees dda. This equéion equals
the standat accelegtionist Phillips cuve, but in adlition
contains an atltive tem emboging the efects of davn-
ward nominal vage ligidity. This“wage ligidity term” re-
flects the mmber of frms inhibited to laver their nomi
nal wages and the dgee to vhich they are constainec®

5An increase of 1 (5.7) peentaye points delimits the 10th
(90th) pecentile of the distbution of sinulated danges in the
equilibrium unemplgment ete.

6The model allas for firms lavering nominal vages if they
incur losses in tew consecutie perods.
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Alternative Stabilization Pathsfor Zero

and 3 Percent Inflation Targets!
(Percentage points)

Zero inflation target

Unemployment rate

Three percent inflation target

| - 11 11 11 11 11 11 11 1
6 8 10 12 14 16 18 20
Year

1Dynamic projections starting from 6 percent inflation,
based on equation 5-2 of table 5 in Akerlof, Dickens, and
Perry, “The Macroeconomics of Low Inflation.”

and measws the distdions in unit ld&or costs int-
duced ly dovnward nominal vage rigidity. Estimding
this equéion on daa from 1954 to 1995 and using thee r
sulting paameter estintas to sinulate altenaive stdi-
lization pahs seves to illustete both the in@ase in the
cost of adjustment and the panenty higher equilib
rium unemplgment ete entailed if poligmakers—stat-
ing from an infation rate of 6 pecent—aim &zero rather
than 3 pecent steay stae inflation under conditions of
dowvnward nominal vage rigidity (see seconddure).
The aility of the “rigidity augmented’Phillips cuwe to
replicate actual dea does not diér gedly from the per
formance of coventional Phillips cure estimées within
the estiméon perfod (1954-95).This is because ding
tha peliod average wege inceases wre lage enough to
malke the gidity constaint lagely inopesgtive. However,
in out-of-sample simlations cwering the intervar degres
sion yeass, the iigidity augmented Phillips cue replicates
the actual inftion/lunemplgment epelience quite
closely, a test vhich standatt models assuming awical
long-run Phillips cuve tend to dil (see thid figure).”

7According to the standdrmodel,the substantial lzor mar
ket sla& pessisting duing the deression should not ophave
brought infation to 2 (which it did), but also hae induced

Dynamic Simulations of Inflation, 192942

and 1954951
(Percentage points)

" Mode with Downward Rigidity of Nominal Wages B
Actual Acwal - 10
Smulated
- Simulated - 5
- --10
f N N N N N N N N N N N N N 15
192429 34 39 44 49 54 59 64 69 74 79 84 89 94
- Standard Natural Rate Model Actual - 20
_ £ - 10
0
Actual Smulated  ~ _10
- - 20
- Smulated - -30
- - 40
- - 50
—60

192429 34 39 44 49 54 59 64 69 74 79 84 89 94

Source: Akerlof, Dickens and Perry, “The Macroeco-
nomics of Low Inflation.”
1Both models estimated using data for 1954-95 only.

While the autha recaynize thd their sinulation re-
sults ae subject to considatle uncetainty, they never-
theless consider th#éhese esults povide suficient evi-
dence to sbngly suppot the idea thi the optimal
inflation rate in the United Stas is a small (it positve)
number In paticular they emphasie thd a poper anaj-
sis of the optimalate of inflation requires not ony tha
the transitoly costs of educing infation be compaed
with thepemanengains of educing infation to zro (by
removing inflation distotions), but tha the cost calcula
tions need to tak account of thgpemanentcosts of
downward nominal vage ligidity and the esulting in
crease in the equilibrm rate of unemplgment & zero
inflation. The authos also ague tha this davnward
wage rigidity provides a useful safy net gainst delfa-
tionaly spirals, and tha policymalkers—rather than aim
ing & eliminaing this devnward nominal vege 1gid-
ity—should accommoda it by choosing a poper
(nonzero) inflation taiget.

acceleating defation, which did not méerialize: following an
initial fall in the pice level, inflation retumed to &dove zro
after 1933 despite a doub digt unemplyment ete.
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Figure4.3. Selected Countries:

Short-Term Interest Rates
(Percent a year)

Nominal rates remained well above zero in al countries (except Japan
and Switzerland) throughout the period, while real rates were negative
only in periods of high inflation.

Nominal short-term Redl short-term
interest rate interest rate
20 - ynited States ~ Japan! -2
10 - - F - 10
0 0
=10 - - - --10
- (imin=1.02) - (imin =0.03) -
_20 L 1 1 1 1 1 1 1 1 L 1 1 Il Il Il Il Il Il ._20
1957 67 7 87 99: 1957 67 77 87 99:
Q2 Q2
20~ Germany " France Y
10 - - - - 10
0 0
-10 - - --10
: (imin=225) - (imin =3.05) -
_20 L Il Il Il Il Il Il Il 1 L Il Il 1 1 1 1 1 1 |_20
1957 67 77 87 99: 1957 67 7 87 99:
Q2 Q2
20~ ynited Kingdom " Switzerland - 20
10 - - - - 10
0 0
=10 - - - --10
) (imin=3.18) - (imin=10.09) -
_20 L Il Il Il Il Il Il 1 L Il Il 1 Il 1 1 1 |_20
1957 67 7 87 99: 1957 67 7 87 99:
Q2 Q2

Source: IMF, International Financial Satistics. Short-term money
market rate or, if unavailable, comparable lending rate.

Note: The notation imjp indicates the minimum quarterly nominal
interest rate (in percent) since 1957.

1The real short-term interest rate excludes the effect of the April
1997 value-added tax (VAT) increase.
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In a diferent contat it has been gued thathese ef
fects ae not ngligible.2> However, a compehensie
study of the net bendk (or costs) of lw inflation, in-
cluding all the sparte efects studied in isolen, is
still outstandingexplaining why the question of et
constitutes the optimakte of inflation remains con
troversial.

Zero Interest Rae Floors and the Efectiveness of
Monetary Policy

Another agument as to fiy a small positie rate of
inflation may be peferable to zro inflation as a pol
icy tamget is tha countecyclical monetay policy is
constained ly the zro floor on nominal interst ates.
An important stéilizing function of monetar policy
is to reduce outputaps by helping to maintainggre-
gate demand lose to potential output tbugh \ara-
tions in inteest \mtes and other ansmission mée
nisms.The fact tha nominal inteest etes cannotdll
belov zero places albor under eal inteest etes tha
may limit the etent to which monetay policy can
suppot or stinulate aygregate demand® The floor
under eal inteest ates will be higher and mercon
straining the lever the ate of inflation. Thus eal in
terest mtes cannot become gative if the actual and
expected ate of inflation is & or belav zero.27

25For an estimee of welfare gains fom moe eficient cash man
agement & zero inflation, seeAlexander L.Wolman, “Staggered
Price Setting and the ZerBound on Nominal Intest Raes]
Economic Quaerly, Federal Reseve Bank of Ribmond Vol. 84,
No. 4 (Fall 1998),pp. 1-24. Extense reseach on pemanent vel-
fare qains flom reducing distdions in pivate saing/consumption
decisions esulting fom the inteaction of taxéon and infation is
refered to in Matin Feldstein, The Costs and Bentsf of Piice
Stability. This wlume contains estines br the permanentlevel
gains in GDP \ken infation is reduced fom 2 to 2ro pecent,and
compaes these @ns withtransitoly losses entailedybthe shift to
price stadility for four counties (Gemary, Spain, the United
Kingdom, and the United Stes).The iesults eported imply large
net gains br the US,, Gemary, and dpan,and a som&ha smaller
net quin for the UK. The ana}sis, however, does not adress the
issue ofpemanentlosses due to @eward rigidity of nominal
wages vhen infation is reduced to ero anayzed by Akerlof et al.,
nor does it ta& into account the conaints on monetgrpolicy re-
sulting from zero inflation.

26The 2o floor to nominal integst etes is a consequence of the
existence of gvemment issued cueng/ with a 2r0 nominal inter
est mte and thedct tha the non-pecunigrretums to cureng/ ex-
ceed those of otheinfincial assets. In jociple the effective inter
est ate floor could be educed bely zero by taxing cureng. See
Willem H. Buiter and Niblas Rnigrtzoglou, “Liquidity Traps—
How to Avoid Them and Hw to Escae Them” (unpubished;
London:Bank of EnglandMarch 1999).

27Real inteest etes ae defned as the nominal intest etes
minus the (8pected) ate of inflation. In practice ex postreal inter
est gtes ae computed as the tffence betwen obsered nominal
interest and inftion rates. This leares open the questionhether
real inteest etes can actuallbe neative if inflation is fully antic
ipated; while this seems posséfor shot-term (policy-detemined)
interest etes,it appeas less plausie for long-tem rates on vhich
policy exerts onl a limited infuence
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How important a constint on poliy effectiveness
is the 2ro interest ate floor? This will depend on a
number of &ctors, importantly including the néure,
frequeng, severity, and duation of the shoks to
which the econom is exposed and which detemine
the need dr offsetting poliy action. To gather evi-
dence on the li&ihood of sub events,it is informa
tive to obsere the incidence of getive real inteest
rates duing past economicycles. This information
can be gleaneddm FHgure 4.3,which shavs the leel
of policy-detemined nominal and cogsponding €x
pos) real inteest ates wer the pend from 1957 to
the pesent ér several major economies.

The daa presented in igure 4.3 shw tha real in
terest etes were n@gative in the majdty of industial
counties both &the bginning and dung the ldter
half of the 1970swhen poligmalers in these counes
were trying to orercome the skwdown induced lp the
first oil sho&.28 In contast,real inteest etes were &-
nomally high on aerage duing the 1980swhen pol
icy prorities had shifted to combag inflation.
Beyond this common ptem, there ae isolaed
episodes Wen eal tes were dose to 2ro in some
counties (eg., the United Stees in the edy 1990s,
and Switerdand in the Ig&e 1970s),but in geneal,
shot-term inteest etes hae tended to be &l above
zero and positie in real tems over the postar perod.
The ony notevorthy exception is &pan, which slid
into a depening ecession dumg the 1990syith nom
inal inteest etes and inftion goproading z2ro.29

Empirical evidence peceding 1957 is soze: it
seems thiathe ony peiiod when the 2ro nominal in
terest ete floor may have been a congtint on monetar
policy was duing the deression. But manbelieve tha
it was self-inficted poligy errors in the brm of restic-
tive monetay policy—documented in the comittion
of the eal mong suppy—which best bamacteize this
episode rather than a gruine liquidity tiap.

Due to the limited xgpetience with ery low rates of
inflation in the postwar pefod, and the dubiousete-
vance of gpelience duing those paods in which real
shot-term inteest etes were actualy negative, it is
difficult to defve firm empiically based corasions

28As discussedlmove, real rtes of inteest could ead sut low
negative levels ony because of highates of infation. It has been ar
gued thathe easy monetarconditions implied § the neggative real
interest |tes in the 1970s constituted a pyl&ror, which entailed
a stee rise in infation. Arguebly, a moe gpropriate response to the
oil price sho& would have been a policgeaed tavards peventing
a fise in infation expectaions and supptire of pid stiuctural ad
justment,rather than gpansionay demand margement.The cost
of this eror contirued to be paid in thistabilization” recession of
the ealy 1980swhen thé'Medium-Temn Stiategy” was brmulated
by industial counties,signaling a shift in polig

29Miore recenty negative rates of infation (and epidly falling
nominal inteest etes) hae been xpelienced in some other
economies as @l (eg., Sweden,Austrlia, China, Hong Kong
SAR), suggesting thathe issues discussed beng become ele-
vant for other counies as ell.
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on hav seiously the efectveness of monetarmpolicy

is cutailed by the zro0 nominal inteest ete con

straint. Gven the scaity of relevant empiical

episodes and da, it is useful and irdrmative to ana
lyze this question using countactual sinulation

anaysis,and this has indeed beenried out with e

spect to the economies of the Unitedt&aand dpan.
Representdve results of these sinfations for the US.

are pesented in Bo 4.2. Similar simlations for the
Japanese econgynare discussed in Bo4.1. of the
October 1998\orld Economic Outlookwhere condi

tions leading to a denward defationary spiral ae
also eplored If inflationaly expectdions ae adative
(backward looking) ither than ational (forward look-

ing), the iisk of initiating a defationaly spiral by a
contiactionay shod& gredly increases,putting a
heavy responsibility on poligmalkers to pevent sub

developments B a cedide policy commitment to e

sisting defation.

The efect of the &ro intelest ete floor on monetar
policy effectveness pncipally dgpends on the tget
rate of inflation and on the (equilibum) real inteest
rate of the econom

e The higher the tget rate of inflation, the less
likely it is the the zro interest ete floor will be-
come binding This is because a higher lation
target raises the nominakte of inteest and the
actual infation rate in steay stae (or the gerage
inflation and inteest ates wer the gcle), provid-
ing room for monetay policy to ease ¥ lowering
real rtes,including to ngative levels if deemed
necessa.

e Similarly, the higher the stegdstae (or equilib
rium) real inteest ete, the laver the pobability of
the 2o intelest ete floor to become binding his
is because the steadtae real inteest ate will
equal the nominal stepdtde inteest ete & zero
inflation, and the higher thisare, the moe room
remains 6r monetay policy to lowver the nominal
(and eal) =te in pusuit of xpansionay policies30

Stodastic sinulation exercises br the US. econ
omy imply tha a nominal ate of inteest in steaglstae
(and thus on\aerage over the gcle) exceeding 3 per
cent will provide suficient davnward flexibility for
monetay policy to avoid the zro intelest ate floor,
under the assumption of‘aormal” size and disibu-
tion of sho&s (as quged by those &pelienced since
the ealy 1980s) and‘conventional” policy reaction
functions (as implicit in theverage siz of polig/ re-
sponses to mageconomic disequilitia over the same

30The equilibium real ate of inteest is infuenced k a lage

number of &ctoss, including both tebnolagical and economicari-
ables, as vell as \arious paametes darmcteizing the behaor of
economic gents.The most impdant among theseaétos ae the
growth of the ldor force and ate of tedinical pogress (summing to
the“natural” rate of gowth), and the popensity to see, detemined
by the (social) ate of time peference the iisk aversion of economic
agents,the level of govemment dét, distottionaly tax regimes,etc
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Box 4.2.The Effects of a Zep Floor for Nominal Inter est Rges on Real Output:
Selected Simlation Results

This box presents some selectedsults fom recent

studies of hw the efectiveness of monetampolicy can Effects of a Zero Nominal Interest Floor
be afected ly low tamget rates of infation in conjunction Under Alternative Inflation Targets
with the indility of reducing nominal intest etes
belonv zero. While the empiical reseach discussed is Zero inflation target Three percent inflation target
based on LS. dda, the qualitéive lessons pvided ae
applicable more generlly. And gven the compactness of Adver se Demand Shock?
the sinulation model usegdeven for the United Stes the 5- Nominal Interest Rate ~ - Output Gap -1
results should be consiaet illustiative rather than po- 4- C - -
viding reliable quantitéive estimées? i - 0
The r@tional expectdions models usedf this anal- 34 - ) 1
sis hae a similar stuicture,2 compising equéons for 5 C ; o
aggregate demand and aifward-looking wage-piice de - - - )
teminaion medanism.A policy-detemined nominal 15 - A B
shot-temm inteest ate is set accaling to a monetgr 0. ) - -3
policy reaction functionresponding to the outputag - - - -
and the deiation of actual fom tageted infation, or— Lot w1 o o s
in the case of the FM styd-the deiation of nominal Q4 Q4
GDP from its taget level. The long-tem real inteest
rate, which influences ggregate demandis deived Favorable Wage Shock?
from a brward-looking (@tional expectdions) tem 5 “Nominal Interest Rate _ - Output Gap 10
structure equéion adjusted dr inflation expectdions. 4- _ - -
Prices ae detemined as a maup on vages,and the l& - - - - 05
ter ae detemined in an wedapping contact modelfak- 3- - ) ;
ing account of pastage contacts,expected futue wage ) )
settlementsthe te of inflation (both past and antici 2_' - 0
pated),and the gpected outputa@p over the duation of 1- - - -
the contact. Both models conceate exclusively on the - - - --05
interest |te transmission fcannel of monetar policy, 0 - _
therby probably overestimding the impotance of the _1,' o R I
1998 00 02 04 05 1998 00 02 04 05
Q4 Q4

ITwo key references & Effrey C. Fuher and Bian FE
Madigan, “Monetary Policy When Inteest RéesAre Bounded
at Zero, The Reiew of Economics and Sistics 1997,
pp. 573-85 (hezafter efemed to as FM),and Athanasios
Orphanides an®olker Wieland “Price Staility and Monetay
Policy EffectvenessVhen Nominal Intezst RéesAre Bounded
at Zer,” Board of Goremors of the ledenl Reseve System,
Finance and Economics Discussion i€er1998-35 (\&shing
ton: Federnl Reseve Boad; heeafter efemred to as @V).

2Despite the similar sticture of the models usethe two stud
ies eferenced in the mrteding 6otnote come to quantiteely
different conéusions conceting the séousness of theero nom
inal intelest gte constaint. The diference can be dced to dif
ferent assumptionsbaut the undéying equilibium real inteest

Source: See Athanasios Orphanides and Volker Wieland, “Price
Stability and Monetary Policy Effectiveness When Nomina
Interest Rates are Bounded a Zero,” Finance and Economics
Discussion Series, No. 1998-35 (Washington: Board of Governors
of the Federal Reserves System, 1998).

1The shock consists of a temporary (one quarter) reduction
in gross fixed investment equivalent to 1 percent of GDP.

2The shock consists of a temporary (two quarters) reduction
in nominal wage growth by 0.25 percentage points.

rate in the tvo modelsit equals 1 paent in the @/ model,but zero interest aete floor (see main tet for a discussion of
exceeds 2 peent in the FM model; see discussion felo this point).
period) 31 This“safe” equilibium nominal inteest ete interest ete in steay stae (eg., by pushing up the ia

can be seced ly either haing a suficiently high real ural rate of gowth), or by picking a suficiently high
target inflation rate, so tha the sum of the terexceeds

31Athanasios Qphanides andolkerWieland “Price Stdbility and

Monetay Policy Effectveness Wwen Nominal Intezst Rées ae effective. On the other handb the etent tha policy responses tend
Bounded & Zemw, Boad of Goremors of the edeal Reseve to be moe cautious the less ¢ain poligymakers ae &out the na
System, Finance and Economics Discussion i€ger 1998-35, ture of the undéying sho to be ofset,or ebout the ultimée efect
(Washington:Federl Reseve Boad). Olviously this does notye of changes in poliy instuments,increased uncéainty in these
clude the possibility thaa rmmuch lamger contactionay shod than areas tends toeduce the mbebility that the cons@int becomes
those &peirienced since the dgr1980s mightender the consdint binding, but raises theisk tha policy reactions & too timid
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The frst figure depicts two representéive sinulation re-
sults fom the QV study, shaving hov the zro nominal
interest mte floor becomes a binding coreitit onexpar
sionay monetay policy when poligmalers taget a 2ro
inflation rate in case of an adrse demand sh&gtop pan
els of theigure) and in the case of a beio&ll wage shok
(bottom panels). Inesponse to the adrse demand sh&c
at the lov taget (and thus stegdstae) inflation rate, mon
etay authoities cannot lwer the poliy rate by as nuch
as indicéed by the poliy reaction function because the
policy rate atains its 2ro floor (panel 1)This in tun pre-
vents the eal long-tem rate from falling as nuch as im
plied by a“normal” (i.e., unconstained) poliy response
Consequenyl monetay policy is undle to piovide the de
sired demand stimation, resulting in a lager tempoary
dedine in inflation and output than desil (panel 2). It is
interesting to note thahe zro intelest ete constaint in-
flicts the lagest losses in outputgletive to the uncon
strained case) not in case of ayaeve demand shdégc but
in case of a benefal wage sho& (eg., an autonomous
dedine in wages). In this case ildtion would fall and
monetay policy could be eased teg some of the bere
fits of the positie suppy shodk in the brm of increased
output. But the ero intelest ate floor prevents monetar
policy from easing stiCiently (panel 3):real long tem
rates will rise ther than &ll, causing demand and thus
output to deline rather than inaease (panel 4).

More genearlly, the 2ro inteest ate floor will hamper
monetay policy from pusuing its sthilization objec
tives whenerer the econom expeliences shdcs for
which the centl bank vould aim & a real inteest ete
sufficiently low so as toequire a nominalate lowver than
zero. As a esult,the \anability of the aguments in the
objective function—typicaly some measer of output
and infation—will increase This implies a detéoration
in the poliy efficiency frontier, chamacteized by the
trade-of between the standdrdeviations of the output
gap and infation, respectiely, subject to a maxiom
varnability of the instument \arable (the poliy-
detemined sharrtem inteest ete). These eldionships
are summaeed in the seconddure, which depicts the
deteroration in the eficiency frontier when a ero rate of
inflation is tageted

The authos use stdeastic sinulations to @uge the im
pact of the ero inflation taget on the leel of output,
subjecting the model to a g rumber of shoks mod

Policy Efficiency Frontier Under Alternative

Inflation Targetst
(Percentage points)
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Source: See Orphanides and Wieland, “Price Stability and
Monetary Policy Effectiveness.”

1Based on a constant standard deviation of the instrument
variable (the federal funds rate), computed from a Hen-
derson-McKibbin palicy reaction function with coefficients
of 2 and 1 for the output gap and inflation gap, respectively.

eled to hae the samehamacteistics on aerage as those
actuall expelienced since 1980 he esult is thaon av-
erage output iseduced i 0.1 pecent when the intation
tamget is educed fom 2 pecent (or higher) toeo per
cent.These output lossealf well shot of those implied
by the sinulations embogling dovnward rigidity of
nominal wages discussed in Bo4.1. Of couse lager
shoks than those x@elienced on werage since 1980
would entail lager output losseswhile incoiporating
other tansmission mdwmnisms than the intest ate
channel vould tend to educe werage losses.

3 pecent. Since apid steag-stae (or equilibium)
growth tends toaise the equilibum real ate of inter
est,it also fcilitates the pusuit of lowver inflation by
making it lessisky in tems of the pobability of hit-
ting the 20 nominal inteest ate constaint.

Problems elaed to the inhility of monetay au
thorities to reduce the nominakie of inteest belav
zero have been discussed wigah the liteature under
the heading of thdiquidity trap.” This discussion has
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given tise to ¢aims tha in sud a situdion monetay
policy is inefective as a stalization tool. Havever,
moden monetay theoy has aded some impaant
caveds to the liquidity tap hypothesis. In pdicular,
the liquidity trap does not mvent monetar author-
ties from increasing the supplof base monethrough
open maket opeations in gvemment dét, foreign
exchange, or even pivate secuities. If the esulting
increase in liquidity canaise pivate domestic xpen



IV SAFEGUARDING MACROECONOMIC STABILITY AT LOW INFLATION

diture or net gports (via dhangs in the rchang rate)
independenty of changs in the nominal intest ete,
the liquidity trap will only reduce the ééctiveness of
monetay policy by pamlyzing the inteest ate trans
mission mehanism,while leaving other tansmission
medanisms undécted

Prominent monetasts hae dallenged the ley pol-
icy implication of the liquidity tep, i.e. tha monetay
policy will be rendeed inefective if thee is an dec
tive floor to the nominal intesst ate.32 The key agu-
ment is tha implicitly the liquidity tap framevork
ignores mag of the compliceed and dierse tans
mission mehanisms set in &in when the cenél bank
changs the monetgrbasethus causing a disequilib
rium in the potfolios of pivate agents containing a
large rumber of diferent inancial and eal assets.
Changps in the composition of these fotios in re-
action to an in@ase ineal mong supply contirue to
affect aygregate demand \een if the nominal intesst
rate has a bindingdor.33 A similar—though less e
eral—line of reasoning undées moe recent agu-
ments br a sparate “credit dhannel’of the monetar
policy transmission md@nism.This anaysis empha
sizes the speciable of the banking sector and the-im
pact of imperéct and cosyl information on the wail-
ability of bank cedit and hw it can be dected ly
changs in fee bank eseves34 Like the monetast
critique, the “credit dhannel”implies tha expanding
the base monesuppl will induce an incease in g
gregate spending pait from the namow interest ete
transmission lcannel.

These aguments ppear to be supptad by empiti-
cal studies thiashav a staistically significant impact

32The istence of a liquidity &p is inconsistent with the quantity
theoly of mong (or—equvalenty—a stdle mong demand func
tion with a fnite intelest elasticity) and has beesjacted § leading
monetaists. It is inteesting to note thaKeynes himself consided
an infinitely interest-elastic monedemand a theetical curosity of
little practical elevance In the oiginal Keynesian famevork (The
Geneal Theoly), the inefectiveness of monetampolicy was linked
to a lav and unsthle inteest elasticity of ggregate demand (lsi
ness imestment in paicular), rather than to an imfitely interest-
elastic demandof mong, labeled the'liquidity trap” by Keynes
and his bllowers; see KdrBrunner andAllan Meltzer, “Liquidity
Traps for Monegy, Bank Cedit and Inteest Ra&es, Journal of
Political Econony, Jarualy—February 1968,pp. 1-38.

33An implication is tha an assumption of aansmission mée
nism tha works exclusively through danges in a single intest ete
(for example the fedeml funds ete), as incoporated in may
macio-modelsjs much too estictive, ignoring adjustments among
a lage aray of other assets in pate potfolios. Ony if all these as
sets ae perect substitutes—hich is highy unlikely given their di
versity—will a further incease in base moyet zero shot-tem in-
terest etes be indective.

34For a concisexgosition of the ayjument and a suey of the el-
evant liteature, see Chpter 7 (“The Cedit Channel of Monetgr
Policy”) in Can E. Walsh,Monetary Theoly and Blicy (Cambidge,
Massabusetts:MIT Press,1998). Another useful verview of the
credit channel in the ainsmission of monetapolicy can be éund
in Ben S Bemanle and Mak Getler, “Inside the Bla& Box: The
Credit Channel of Monetgr Policy Transmissiori, Joumnal of
Economic Brspecties Vol. 9 (1995) pp. 27-48.
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of real mong balances on major demand components
as well as on ggregate outputjndependent of (and in
addition to) the &plandory power of the eal inteest
rate3> The poligy implication of the monetast cii-
tigue of the liquidity tap concet is tha even when the
shot-term interest ate has been dren davn to zro,
monetay policy can still efectively stimulate aygre-
gate demand ¥ further inceasing the monetabase
in paticular by including a wider ange of assets
among those eligle for open-méket puchases § the
cental bank3® However, the monetast contention of
the prctical irelevance of the liquidity ap concet
due to altemaive transmission méwnisms is looking
increasingy implausille in Jpan,where despite an in
crease in e€al base mornesuppl by over 42 pecent
since 1992real output hadsen ly less than 1 peent
per year on werage, entailing a widening outputag.
The &panese xpeiience stongly sugests tha ex-
panding the monetaibase is not a sfi€ient condition
to raise ggregate demand undall circumstances and
within the elevant poliy hotizon, giving rise to the
guestion of the potentiable of fiscal polig.

The cowentional Keynesian pesciption to escpe
the liquidity trap is the use ofx@ansionay fiscal pot
icy, in paticular an incease in pulc consumption
and/or ivestment gpenditues,which—unlike the in
direct incentie efects of monetar policy—can rise
aggregate demand dectly. However, since the edy
1980s the use ofstal demand magament policies
has been serely constained in most courigs by the
need to contain and gect accuralated defcits and
debt, resulting flom the edrer asymmety in fiscal pot
icy conduct,which in tum points to the shiaroming
ansing from hav fiscal demand magament has
tended to inteaxct with the political decision making
process. Geemments tended to be ga to kise &-
penditue and cut taes in a ecessionput reluctant to
cut spending oraise tars duing a boomwhich lead
to an infation bias in fscal poliy and an upward ratch-
eting of pultic expenditues and det in relaion to
GDP However, even if fiscal poligy could be aplied
symmetically, resulting in a ero contibution to the
debt level over a completeyxle, it would still be difi-

3%Evan FE Koenig “Real Mong Balances and th&iming of
Consumptiori, Quarterly Joumal of Economics(May 1990),
pp. 399-425andAllan Meltzer, “T he Transmission FRrcess, maru-
sciipt, available &: http://wwwgsia.cnu.edu/afs/andw/gsia/melter.
While both these studieseabased on $. daa, Meltzer also eporits
similar results obtainedof Gemary. In contast, IMF reseach by
Tamim Bgoumi and dmes Maosink on dpan fils to detect anin-
dependent impact orggregate demand fsm changes in the monetgr
base when contolling for the impact of lsanges in inteest etes.

36A detailed discussion of possbcental bank actions to &dct
aggregate spending Wen the polig interest ete is 4 its zero floor,
and their lilely effectveness and shimomings can beofund in
Karen dhnson,David Small,and RalphTryon, “Monetary Policy
and Pice Stdility,” forthcoming in théProceedings of a Coafence
on Possibilities and Limitdons of Monetay Rolicy, held on dine
10-11,1999 & theAustian Naional Bank inVienna.



Can Inflation Be Too Low?

cult to cet the timing ight for it to be sthilizing rather
than desthilizing because of arious lags afecting
budgetaly decision making and polidmplementéon.
Neverthelessjn situaions where monetay stimulation
fails to pevent massie shotfalls of demand &m out
put caacity the question of timing loses impance
and fscal stimulus can becomeparopriate, as sug
gested lp recent deelopments ina&pan.

Some doubts conaang the effectiveness and suit
ability of fiscal poliy for demand mamgment hae
been elaed to the possibility of (pHy) offsetting \ari-
ations in pivate saing behaior (“Ricardian equwa-
lence”) and pwate investment spending (“owding
out”), 37 and to the diciengy aguments ér a stale,
non-distotionaly tax system thais not subject to &
quent tlanges br the sak of macoeconomic stai-
lization. Use of disationay fiscal poligy for demand
manaement puyooses should thefore be esticted to
exceptional case& while the pedominant conces of
fiscal poliy should be the &tient allocdion of re-
souces and justiéd income distbution objectves.
This still leaves an impdant ole for fiscal polig/ in
cyclical stabilization through the opetion of huilt-in
stabilizers, to which most of the laove citicisms con
ceming discetionay fiscal poligy do not @ply.

Deflation Concems

In the last yar or tvo, with inflation goproading
zero in some counies and pce levels detining in
othess (Bax 4.3), a concem has beenxpressed B
some tha counties mg become caught in a def
tionaty spiral from which it is difficult to escpe
Cleaty, once easonble price staility is adieved
there is an inceased liklihood thaa davntum in eca
nomic actvity could result in deffation. And if price
stebility were to be maintainedver the long un,
cyclical episodes of gce dedines would presumaly

not be uncommon. One tifulty in assessing the con

sequences of defion toda is tha until recenty there
have been no signifant gisodes of dé#tion in the
post-World War Il peiod.

Concens dout defation ale de@ly colored by the
expelience of the interar Gea Depression,when

370f coursg fiscal expansion will not‘crowd out” private expen
ditures though inteest ate efects in the case of a liquidityapr.

38As noted a decisve adiantagge of pullic consumption and in
vestment gpenditue o/er monetay policy is thd the ormer does
not rely on indirect incentie efects lut can aise ggregate demand
directly. It may therefore be necessarto resot to fiscal demand
mangement if monetar policy should indeed tur out to be inef
fective in stirulating demandThe curent situgion in Japan seems
to be a case in pointhough the high d#/GDP rtio alread/ at-
tained and its mjected futher incease mglimit the credibility and
thus the dfctiveness of futher fscal stinulus.A good pat of the
policy debate betveen“monetaists” and“K eynesians’ls ébout hav
likely it is for monetay policy ever to be indective, and hav ef-
fective expansionay fiscal poligy will be when &pansionay mone
tary policy has poved inefective.
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shap drops in pices were associted with fnancial
crisis, corporate bankuptcies,and the collpse of po-
duction. Episodes of mild defion have been mch
less disuptive for real economic aatity. Prior to
World War |, peliods of deéining prices were quite
frequentbut economies nonethelesgpanded dung
these peods,albeit d lower rates than dung peiods
of rising piices (Bble 4.2)39

In consideing the implicéions of detining prices,it
is cucial to distinguish beteen \arious potential
sources of ddation. If the delfation is the esult of a se
vere contaction in demand ands mg be the cas¢he
deflation further feeds the cordiction in demand and
real actvity in a davnward spifal of shinking demand
falling prices,wealening conidence and fnancial dis
tress,the defation can be gry costly. If, on the other
hand the defation is the esult of competitie piicing
in a ohust econory, in a peiod when poductvity is
rising rapidly and thee ae éundant ivestment op
portunities,as was the case in dar peiods of pesis
tent mild defation, then thee ma/ be less causeoff
concen, provided the ddétion has no indeendent in
fluence on eal economic aadtity. (For example de-
clining prices in the computer indugthave deatly not
been an impediment toviestment in the sectawhile
their piice detines hae been gnenlly beneitial to
the est of the econoy) The dove qualifcation is
crucial, however, since widesprad ddftion is hamful
to businessThe husiness sector as dhule stands to
lose ly a fall in prices since it is necesdigrlong in eal
assets and shoin nominal asset®. Thus, fear of
falling prices mg induce lisinesses to ctail their ac
tivity. More geneally, deflation shinks the alue of
collateral in relation to nominal dbt and diminishes
the caacity of ddtors to sevice their dét. It is the
disruption to the neterk of credit intemedidion tha
makes defation paticulady worrisome Futthemore,
as stted dove, to escpe ecessionaal inteest etes
may need to be mgative, but this cannot be aeved
when pices ae falling.

Industial counties todg are less likly to expeii-
ence &lling piices than in the past. Oreasonas noted

39The United Sttes in the last queer of the 19th centymprovides
a good xample of an econoyntha was dle to gow rapidly in an
environment of sustained modez pice dedines. Betveen 1875
and 1900,a pefod duing which the United St@s industialized
rapidly, prices £ll on average by 1 pecent per gar while real out
put gew a an aerage anmal rate of a little wer 4 pecent—see
James Bullad, “Deflation and Economic @wth,” The Fedeal
Reseve Bank of St. LouigNational Economiclrends March 1998,
p. 1. It should be notedhowever, tha peiods dumng which prices
were detining faster than &nd were pefods duing which indus
trial production vas detining as vell. It should also beecalled tha
this was a pdod of considesble macpeconomic turblence with
large fluctuaions in pices and output aund their tends. Br in-
stancethe peirod from 1890 to 1897dubbed the'disturbed years”
by Friedman and Swwvartz, withessed thee ecessions.

40This point vas emphaséed by John Maynad Keynes,A Tract
on Monetay Rebrm (London:Macmillan,1924).
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Table 4.2. Deflation and Output Growth
(Average anmual pecentaye gowth)

Deflation Periodst Nondefation Periods Memormndum
Prices Output Prices Output Years of Defation
1882-1913
United Stées -3.7 -1.2 1.4 4.4 5
Japar? -3.7 1.8 4.4 2.7 4
Gemary -2.0 4.0 1.8 2.6 8
France -1.1 2.1 0.2 1.6 2
Italy -1.2 1.3 1.4 2.2 14
United Kingdom -3.0 1.4 1.0 1.9 8
Canada -4.7 1.1 1.1 4.6 3
Belgium -4.2 1.6 1.5 2.1 8
Sweden -2.8 2.0 2.2 3.3 12
Denmak -3.5 2.8 1.8 3.0 10
Average -3.0 1.7 1.7 2.8 7
1923-39
United Stées -4.2 -3.8 1.8 7.3 8
Japar? -6.7 0.9 5.7 6.6 8
Gemary —6.4 —-2.2 1.6 7.1 4
France -5.8 -1.9 10.2 3.7 5
Italy 54 1.1 6.1 34 8
United Kingdom -3.1 0.6 1.9 4.1 9
Canada —-6.2 -8.6 0.6 6.6 4
Belgium -5.6 -1.1 8.7 2.6 5
Sweden -3.0 2.7 1.5 4.2 8
Denmak -5.0 2.3 3.0 35 7
Average 5.1 -1.0 4.1 4.9 7
Of which: 1923-39 rduding 1930-33
United Stées -1.6 1.1 1.8 7.3 4
Japart -4.2 0.5 6.3 7.9 6
Gemary - - 1.6 7.1 0
France —-6.1 -1.8 11.1 4.4 2
Italy -5.5 3.1 6.1 3.4 4
United Kingdom -2.3 1.8 1.9 4.1 4
Canada - - 0.6 6.6 0
Belgium -3.8 1.3 9.6 2.7 2
Sweden -3.3 5.9 1.5 4.2 4
Denmak -5.8 3.0 29 35 4
Average —4.1 1.9 4.4 51 4

Source:Bank for Intemational Settlement9th Anrual Report, 1999.
1Deflation defned as aleast tvw consecutie years of pice deceases.

21885-1913.
31926-38.
41926-29 and 1934-38.

above, is thd resistance to nominalage dedines ma
help to pevent pices flom falling, paticulady in the
relaively low (and moe stéle) productvity growth
sewvice sectos thd nov account ér much of these
economied! Thus,a contaction in demand is lédy to
induce a smaller déae in inflation (and a caespond
ingly larger dedine in output) vihen infation is low
than when infation is high42 It would tale a seere

41Deflation in commodity pices, afising, say, from a slump in
world demandcan of couse hae seere adlerse macoeconomic
effects in undiersified, commodity-&porting countres.

42.S. expelience suppds this conjectie—see Geae L. Rerry,
“Is Deflation the Worry?” Brookings Institution,Policy Brief 41
(WashingtonDecember 1998).
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economic dantum to induce ifms to cut vages (and
prices) on a wide scalglapan has beenxpeliencing
sud a sgere economic dontum and frms hae in
deed cut wsges on a wide scale—ver the past gar
employment compengn has éllen by 3 pecent#3
Another eason is thtamonetay policy nov does
not face the consdints faced ly policy in the often e
fered to edrer episodes of ddftion when counties
were on the gld standad (since the suppl of fiat
mone is complete} policy detemined). Moeover, in

43As discussedhkmove, the potection gainst defation provided by
the institutional sticture of lebor makets mag come athe cost of
substantiall higher unemplgment as the ifdtion rate goproaches
zero (see Bm 4.1).
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the past couple ofeass, as the thea of inflation has
ebbed in mag counties and the specter of tfon
surfaced there has been argwing recanition tha
price stdility should be pwsued in a ma balanced
way: monetay policy can be too tight asell as too
loose#4 Unlike in the 1980s and thé&dt half of the
1990swhen the quesbf price staility usually meant
the adoption of monetarpolicies aimed tareducing
inflation to lowver levels, in the past éw yeas the
maintenance of jre stadility has gneally called br
the adoption of symmaetal policy responses to ge
ations of infation from its taget or desied rate. Thus,
in situaions where inflation developments calldr a
monetay policy responsgpolicy should espond as
forcefully when infation is belav tamget as vien it is
above taget, since deftion is to be as och avoided
as infation.#> Indeed some hae agued thaat price
stebility an asymmefc policy response should be-f
vored in which monetay policy would respond mag
forcefully (and in a mae timely way) to inflation
below than dove taget4é The eason is thamonetay
policy can alvays suppess ggregate demand ander
duce infation by raising inteest ates suficiently; but
monetay policy’s cgacity to stinulate aggregate de
mand—and therefore, fight defation—is limited if
confidence is ery depressed or once shetlerm nont
inal intelest ates hae been lwered dose to ero, as
Japan’s eperience in ecent yas sugests?’

For these and otheeasonsjncluding the ole of
stabilization policy, and more geneally, differences in
the monetar order, the pe-World War | expetience
with deflation is not entiely relevant to pesent-dg
economied8 This does not mean theefation is not

44SeeWilliam R. White, “Evolving Intenaional Fnancial Makets:
Some Implicions for Cental Banks, Bank for Intenaional
SettlementsBIS Working Paper No. 66 (Basekpril 1999).

45In response to suppkhods, both ngative and positie, inflation
is usualy allowed to deiate flexibly from taget. The needdr suh
flexibility is the reason vy in counties with eplicit inflation tagets,
for instancethe pice index on which the infation taget is based often
excludes the décts of“supply shoks” associted with danges in
food and enegyy prices,indirect taxes,tems-of-tade shoks, and the
direct efect of inteest ete changes on the pee index.

46See “The Global Economic Outlook and ChallesgFacing
Monetay Policy around théWorld,” remaks by Govemor Lauence
H. Meyer bebre the World Economic Brum, U.SA. Regional
Meeting U.S. Chamber of Commee’s Naional Chamber
Foundaion, Washington,D.C., April 14, 1999. Rwul Krugman,
“Deflationary Spirals; February 25,1999, http://web.mit.edu/kug-
man/www/spial.html,presents a simple model irheh in the pes
ence of a substantial outpudpgan incipient deétion can tun into
a defationaly spiral if the cental bank &ils to implement anxpan
sionay monetay policy quickly and vigorously.

4TThis does not mean thenonetay policy becomes completel
ineffective; thee ae other bannels than shbtem intelest etes
through which monetay policy can afect the eal econory—see
Karen dhnsonet al.,"Monetaly Policy and Pice Stdoility.”

48The “monetay order” refers to the boad set of amngements
encompassing thexehang rate regime and the monetarpolicy
framevork and the way these inuence pivate sector gpectdions
and behwior. It includes the gal of monetar policy, the pavers of
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possille, especial}y when it is considexd tha it can

take different forms, some less mhlemaic than oth

ers. Clealy, reductions in gces in paticular indus

tries associed with iepid adzances in teanology and

productiity are not poblematic. Nor ae gadual de

clines in the gneal price level associted with boad-

based or econoyawide positve suppy shoks—since
these e likely to be tempaary and should not ha an
adverse efect on ivestor sentiment. Merlikely and

prevalent tod& than detines in the gneal piice level

in product makets is ddation in asset pces—patic-

ulay the pices of coporate sto& and eal estte.

While price dedines limited to equities ancal estte

may not be as danging as widesprad pice defation,

they can be ery dismuptive and cosy, especiay if the

eatier run-ups in these assetiggs hae been leer-

aged thiough cedit expansion andige lise to banking
sector poblems,as &pan’s epelience has oncegain

shovn 49 (Issues elaed to asset pre inflation ae dis

cussed fuher belov.)

Price Staility and Macr oeconomic Staility

The contined stong gowth of the US. econory,
the indicaions of a stengthening of gowth in Euope
and of a possik pikup in Bpan,and the ear signs
of recovery in the crsis-aflicted emeging maket
economies hae diminished the conaes dout global
recession and defion tha were epressed tthe
height of the ihancial maket turtulence in l&e 1998
and edly this year Unease laout defation in some
counties, patticulady China and aan, remains,but
apprehension bout a moe genearlized defation has
abaed Increasingy, the focus has shifted to conoer
about deelopments in asset ipes, in paticular the
U.S. stok market, which mary indicaors sugest has
become wervalued posing the isk of a shgp corec
tion. The disquiet is tHamacioeconomic polig, espe
cially monetay policy, may have been toox@ansion
ary, with a rumber of brtuitous and tempary factors,
including dedining commodity pices and anpreck
ation of the US. dollar, having contibuted to lee
geneanl product pice inflation low even as the werdy
accommodting policy has fueled a st&c maket
boom.

Recenty, therefore, the issue dcing poligmak
ers has beenDoes maintaining shality of the piices
of curently produced gods and seices sufice to

the authaities chaiged with adieving tha goal, and pivate ajents’
perceptions of the conduct of policand hav these infuence their
expectdions and actions—see {id Laidler, “The Extange Rde
Regime and Canads’Monetay Order” Bank of Canad&Vorking
Paper 99-7 (Ottava, March 1999).

490n Jpans epelience seefamim Baoumi, “The Moming
After: Explaining the Slawdown in Jpanese Gwwth in the 19908,
Working Paper 99/13 (VeshingtoniMF, Jaruary 1999).
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Box 4.3. Recent Episodes of Native Inflation

A number of countes hae epelienced dekines in
econony-wide piice indices in ecent yars (see theirfst
table). For “headline” consumer pces and GDP d&t-
tors, in genenl, these delimes hae been shmlived or
small (sometimeseflecting seasonahttoss, paticulady
for developing counties), except for counties with sub
stantial oil and other commoditxgorts or counties tha
have had cril conflicts.! In addition, episodes of ddm-

IThe consumer pre indices efered to in this br include
volatile components siicas bod enepgy, and diect inteest
rate costs. Because théeadline”’indices can iye misleading
signals,monetay authoities tha tamget inflation often bcus on

ing consumer and total outputiges hae been no mer
frequent in the 1990s than irepious decadesther than
the 1970s Wwen aerage inflation rates were relaively
high, although poducer and Wwolesale gres hae de
clined moe frequenty in this decadeperhaps eflecting
relaively greager davnward piice pressues on tadale
goods (see the secondol@). Ther is some indid#on,
however, that the frequeng of price dedines has in
creasedpaticulady for industral counties, since 1997.

consumer pce indices thaexclude wlatile components. ¢t

example in Austrlia, consumer pce inflation, excluding these
volatile componentsyas positie not ngative betveen theifst

and thid quaters of 1997 (seeirfst teble).

Selected Counties: Recent Episodes of Déining Prices

(Anrual average daa unless otherwise g&d)

Memorndum:1999

Consumer
Price Chang® Price Inflationt
County Price Index Period? (percent) (percent)
Algeria GDP defator 1997-98 -2.8 5.8
Argentina CPI (monthy) 8/98-6/99 -1.7 -0.8
Armenia CPI (monthy) 3/98-9/98 -12.7 2.7
Austrlia CPI (quaterly) Q1/97-Q3/97 -0.7 1.8
Azerbaijan GDP defator 1997-98 5.7 -5.5
Bahmin GDP defator 1997-98 5.4 1.0
Barbados CPI (monthy) 9/97-4/99 -3.9 25
Belize CPI 1997-98 -0.9 2.0
Brazil CPI (monthy) 6/98-11/98 -1.0 4.6
Brunei Daussalam GDP defator 1997-98 -0.2 1.0
Bulgara CPI (monthy) 5/98-6/99 -5.1 -1.5
Camepon CPI (monthy) 5/97-1/98 -6.8 2.0
Canada GDP defator 1997-98 -0.6 1.5
Cental African ReuHic CPI 1997-98 -1.9 2.4
China CPI 1997-98 -0.8 -1.5
Cong, Dem. Re. of CPI (monthy) 4/97-12/97 -30.4 40.0
Cong, Repubic of GDP defator 1997-98 -16.9 7.4
Eritrea GDP defator 1997-98 -0.9 5.5
Ethiopia CPI 1995-97 -8.6 3.6
Géabon GDP defator 1997-98 -15.1 2.0
Hong Kong SAR CPI (monthy)> 5/98-6/99 -4.3 -3.1
Israel CPI (monthy) 12/98-3/99 -14 5.5
Japan CPI (monthy) 10/97-2/99 -1.2 -0.4
Kuwait GDP defator 1996-98 -14.1 0.9
MacedoniaFYR CPI (monthy) 2/98-1/99 -3.5 2.0
Maldives CPI 1997-98 -1.4 2.3
Mali CPI 1996-97 -0.4 25
New Zealand CPI (quatedy) Q3/98-Q1/99 -1.1 1.3
Niger CPI (monthy) 8/98-2/99 -7.2 3.0
Nigeria GDP defator 1997-98 -6.4 12.5
Norway GDP defator 1997-98 -04 2.3
Oman GDP defator 1996-98 -15.2 -0.3
Qaar GDP defator 199697 -9.7 2.6
Rwanda CPI (monthy) 12/97-5/99 -6.9 -0.5

maintain maaseconomic staility more boadly?
There ae se&eral aspects to this.

One is thareasonble piice stadility—that is, a lov
rate of chang of the ggregate piice level—is an es

sential element of maseconomic staility. The dis
tortionary and hamful effects of infation ae well
known. By distoting relative pice signalsjncreasing
uncetainty éout futue piices,and gneally reducing
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(conduded)
Memorandum:1999
Consumer
Price Chang® Price Inflationt

County Price Index Period? (percent) (percent)
SaudiArabia GDP defator 1997-98 -13.4 1.5
Seneal CPI (monthy) 9/98-5/99 -2.9 2.0
Singapore CPI (monthy) 11/97-10/98 -1.7 0.2
Sweden CPI (monthy) 9/97-12/98 -1.4 0.2
SyrianArab Repuhic CPI 1997-98 -1.2 255
Thailand CPI (monthy) 8/98-6/99 -1.6 0.5
Uganda CPI (monthy) 1/98-7/98 -6.3 5.0

Source:CPI (consumer fice inde) from IMF, International Fnancial Staistics,or IMF staf estimdes and GDP d&ftor fromWEO
database

1During 1996-99.

2Stating and ending pérds of pice index dedine in years, quaters, or months accaling to daa availability.

3Price chang is calculéed as the peent dhang of the pice inde (second column of this ki) between theifst dde and the last
date of the pdpd (third column) andeflects the peod yielding the maximm decease in the jre inde.

4MF staf projections br anrual consumer jice inflation.

5Composite consumer ipe inde.

Frequeng of EpisodesWith Negative Inflation!
(Percent of obsesations with yaron-year price dedines)

1960-69 1970-79 1980-89 199099 1997-99
Annual data
CPI
All countries 8.4 1.9 4.2 4.0 4.0
Industial counties 0.9 0.0 1.3 1.0 2.2
Nonindustral counties 11.9 2.4 4.8 4.6 4.4
GDP defator
All countries 14.6 9.4 10.8 5.9 7.3
Industial countres 0.7 0.0 2.3 5.1 6.8
Nonindustral counties 16.6 10.7 12.0 6.0 7.3
PPI/WPI
All countries 12.9 3.8 9.8 13.9 25.8
Industial countres 11.9 8. 13.9 26.5 40.5
Nonindustral counties 13.6 4.2 7.7 8.0 18.9
Monthly data
CPI
All countries 12.2 3.2 5.7 5.5 7.1
Industial countres 1.5 0.0 2.0 1.9 3.8
Nonindustral counties 16.8 4.1 6.6 6.2 7.7
PPI/WPI
All countries 15.3 4.7 10.0 16.6 25.0
Industial counties 12.1 4.3 15.1 29.2 41.8
Nonindustral counties 17.7 5.0 6.5 9.8 17.3

Source: CPI (consumer jxe inde) and PPI/WPI (pducer or vinolesale gee inde) from IMF, Intemational Fnancial Staistics,
and GDP ddétor fromWEO dadabase

10bsevations (county-periods) when yearon-year infation was neative as a peent of all @ailable obsevations. For example for
the irst (uppetieft) cell in the tale, there were 67 instances frere counties had ngative CPI infation in a dven year dumng 1960—69
out of 796 mailable obsevations (county-years).

the information content of the e systemijnflation and hence inerased uncéginty doout—the ggregate
distotts the alloction of resouces and ackrsely af- price level andrelaive piices,which has a ngative ef
fects economic &tiency and gowth. High infation fect on output. Couns tha, on average, over the
tends to be assod¢& with inceased ariability of— past bur decades lva had higherates of infation
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have tended to hee moe varable rates of infation.
And countres with moe wlatile inflation have tended
to have moe wlatile output gowth.50

Perhgps most illustative of the elaionship be
tween infation and maareconomic instaility is the
fact tha run-ups in infation have usualy been 6l-
lowed by recessions as moneygrolicy was tightened
to biing inflation under conwol. Moreover, in some
counties with pgged exchang rates,higher ates of
inflation than in the artor county have resulted in
real exchang rate overvaluaions, a loss of intema
tional competitteness,and balance of panents
crises. The ensuing cueng/ devaluaions hae in
some cases fthrer resulted in dbet ciises andihan
cial sector distss.This sugests thaby keeing in
flation low and stale, policymakers can ma& reces
sions less fquent, shallaver, and shater, and
thereby enhance maoeconomic staility.51 They can
also &oid the ecessve expansion of cedit and oer-
heding tha often pecedes cueng and banking
crises®?

Intemational eszidence on the ngmitude of output
fluctuaions is dificult to intepret because histizally
there have been onl a small mmber of lusiness ¢-
cles3 Thus,to obtain a meaningful sample sithe
daa must span mandecadesyhich introduces the
further complicéion of pooer quality déa or the un
availability of data in the moe distant pasWith this
cavea in mind, it appeas thd cyclical varations in
output hae tended to modate in the postar perod
compaed to the pawar perod. (The intervar perod
(1914-45),during which output and other mamece
nomic \ariables were exceptionally volatile, is usualy
consideed a special cageThis has often beerttab-
uted to sthilization policy having become mar efec
tive in the postar pefod. An additional explandion is
tha as economies ke become in@asingy inte-
grated intendionally, they have become less susgtée
ble to the infuence of deelopments in anone coun
try—the intenaional husiness ycle has been
diversified.54 Structural changs in the econoya—for

50See“The Rise and &l of Inflation—Lessons fsm the @stwar
Expefence” in the October 1998wrld Economic Outlook

SlFor aguments andwdence thathis has indeed been the case

for the United Stes in the postar pefod, see dhn B Taylor,
“Monetaly Policy and the Long BoorhFederl Reseve Bank of St.
Louis Reiew, Vol. 80,No. 6 (November/December 199§)p. 3—11,
and Chistina D. Romer “Changes in Business Cies: Evidence
and Explantons; Journal of Economic @specties Vol. 13,
No. 2, Spiing 1999,pp. 23-44.

52See “Financial Cises: Charcterstics and Indiceors of
Vulnembility,” in the May 1998World Economic Outlook

53For instancethe United Stees has had oylnine gcles since
1945,and ony seven in peacetime

54U. Michael Begman, Michael D Bordo, and Las Jbnung
“Historical Evidence on Business Ggs: The Intenational
Expefence” in Jeffrey C. Fuher and Scott Swh, Beyond Shoks:
What Causes Business Qgs (Boston: Fedeal Reseve Bank of
Boston,1998).
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instance the iise of the safice sector and the plibd
sector which awe less gclical than ariculture and
marufactuing—and diferences in the incidence and
magnitude of &ogenous shdces ma also hae played

a ole.

The behwsior of prices does dfer makedly be
tween the post-Wld War Il and the pe-World War |
periods in some impadant espects. In most coun
tries,price levels dhangd \ery little, on average, dur-
ing the pewar perod (the 50 yars or so baifre
1914),but rose pesistenty afterWorld War 11.55 But
while mean infation was considably lower in the
prewar peiod than in the postar perod, it was not
more stdle: the standal deviations of infation rates
in the two perfods ae compaable, on balanceThe
behaior of inflation rates in the tw perods futher
differ in two other espectsong inflation rates hae
become ma pesistent in the postar perod, re-
flecting perhps dhanges in economic sticture and in
the poligy ervironment,which have creaed the gn
eral expectdion tha govemment policies will oppose
large piice movements; and tej price fluctuaions
have changed from being pocyclical to countecycli-
cal—thd is, from a positie to a ngative corelaion
between pice level and outputlfictuaions, possilly
reflecting a shift to non-accommailan of piice
movements lp the monetar authoities in the post
war perod.56

When the postar peiod alone is consided, there
is no &idence thafor industral counties as a @up
cyclical fluctuaions in output hee modeated orer
time (FHgure 4.4):the &pelience aooss counies has
been too migd to allav firm condusions to be dwn.
While business ycles hae become ma modeate in
recent yas, the epelience of industal counties
more boadl (including the G-7 economies andvse
eral smaller industal counties) has typicayl been
one of moe frequent ecessions in the second half
than in the ifst half of the postar perod.5” The &
vorable perbrmance of the L& econory since the
mid-1980s,which has witnessed tw exceptionally
long e&pansions,has been tiibuted ty some ob
senvers to the better magament of ggregate de
mand which has lept inflation low and thus woided

55The nothle exception in the pewar peiod was &pan,where
the pice level rose During most of thaipeiiod Japan was not on the
gold standad.

56David K. Badkus and Etrick J. Kehoe “International Evidence
on the Histoical Piopeties of Business Cyes; Ameican
Economic Reiew, Vol. 84, No. 4 (Setember 1992)pp. 864—88.
The counteeyclical behaior of prices in the poster peiod has
been eported in a mmber of studies—seéor instancelLaurence
Boone and Stghen G Hall, “Stylized Facts of the Business Cigc
Revisited: A Structural Modelling Approad,” International
Journal of Hnance and Economicd/ol. 4, No. 3 (dily 1999),
pp. 253-68.

5WVictor Zamowitz, “Theoy and Histoy Behind Business
Cydes: Are the 1990s the Onset of the Goldege?” Journal of
Economic Brspecties Vol. 13,No. 2,Spiing 1999,pp. 69-90.
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policy-induced ecession88 Indeed during the cur
rent US. expansion,the infation rate has ddmned,
which is unlike ary other &pansion in the postav pe
riod. In contast to the UB. expelience the Bpanese
econony has been in a slump tugh most of the
1990s,while for the euo ara as a Wwole unemplg-
ment etes hae remained pesistenty high and ther is
no evidence thacyclical fluctuaions in output hee
modegted Indeed the uneen gowth among the
three major cueng/ areas and pwing trade imbal
ances hee raised concers &out macoeconomic sta
bility in the yeas ahead More bioadly, consideing
the stmg of emeging maket financial cises,there is
little to sugyest th& macoeconomic instaility in the
world econony has diminished

It would be in@propriate, however, to assign xclu-
sive impotance to policies andxegenous shdcs in
explaining economic l@ictudions. Economic x@an
sions do not necesdarresult in cessve inflation to
be countezd by tight monetay policy; nor do in
creases in dicial interest metes to dampen a boom Rrec
essaity cause orxplain recessions. Rher, at the coe
of business ycles stand endgenous integicting moe-
ments in lisiness mfits, investment,and cedit5®
This does not mean thpolicies do not pkaa le in
alleviating or contibuting to ecessions; Uit the viev
tha maket economies arinheently steble and thait
is excessvely stimulatory policies thafirst cause e
cesses to delop and then beledly curtail them,en
gendeing a devntum in real actity, clealy do not
fully reflect intenational expelience

A second aspect of thelaionship betveen pice
stability and macoeconomic staility has come to the
fore in recent wars, as cent@l banks hee inceas
ingly focused on jice stdility as the mainpr even
the sole long-run goal of monetar policy. The con
cem has asen whether sulks a narow focus might
compiomise the staility of the financial systemThe
concen is thd in the dsence of a peeived thed to
its inflation goal, a cental bank ma fail to respond in
a timely manner to deslopments thamay place the
financial system tarisk of instdility. An altemaive
view maintainsjn contast,that price level instaility
can &acerbé&e financial instaility, which might then
result in economic inskélity more bioadly. A mone
tary policy directed & maintaining pice staility,
therefore, would enhance bothinfancial and eco
nomic stdility.

Undetying this altenative view is the notion thia
price instdility leads to in€ficient lending because it
increases the undaiinty faced ly both borowers and

58Christina D. Romer “Changes in Business Cyes: Evidence
and Explangons] Journal of Economic @specties,Vol. 13,No.
2, Spiing 1999,pp. 23-44; andahn Taylor, “Monetary Policy and
the Long Booni, Federl Reseve Bank of St. Louis Riew, Vol. 80,
No. 6 (November/December 199§)p. 3—11.

59Zamowitz, “Theorl and Histoy Behind Business Cjes”
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Figure4.4. Industrial Countries:
Output Gap and Inflation?

(Percent)

Cyclical fluctuations in output for industrial countries as a group
show no sign of having moderated during the past three decades.
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1Datafor 1999 are IMF staff projections.
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Table 4.3. Pronounced Changs in Real Equity Pices

(Anrual real equity pice inde, starting year = 100)

Rise in Equity Fce®  Subsequent Equity e Corectior?

Index at Index at
County Stating Year Peak year peak year  Trough year trough year
Industrial countries
Finland 1981 1989 527 1992 240
Ireland 1982 1989 320 1992 227
Japan 1982 1989 427 1992 210
Spain 1983 1989 389 1992 247
Finland 1992 1998 447
Ireland 1992 1998 544
Norway 1982 1997 863
United Stges 1980 1998 477
Emerging markets
Israel 1988 1993 407 1996 202
Korea 1983 1989 608 1992 308
Malaysia 1986 1996 378 1998 157
Mexico 1988 1994 528 1995 344
Thailand 1986 1994 646 1998 130

Souce: IMF, Intemational Financial Stdistics

INominal equity pices delated by CPI.

2Average anmial incease rceeding 20 peent.

30verall correction of & least 25 perent in anoal pice inde.

lendes aout the potentialaal etums to irvestment
and because itd#tion males it moe difficult to assess
the tue quality of borowers. Futhemore, sustained
inflation can encowge speculave investment and
borowing by credaing the &pectdion tha prices will
contirue to rse When disinfation unepectedy sets
in, the realized eal retums to irvestment &ll below
what had been>gpected and the eal hurden of nom
inal debt rises dove wha had beenxpected result
ing in increased dedults ty borrowers and distessed
lendes. The historcal evidence br a rumber of in
dustial counties is consistent with this wie0

Price stadility may be conducie to maintainingif
nancial sthility in another sensewhen infation is
under contol the cental bank has paer fiexibility to
respond to éses vhen neededn wha is perhas the
best ecent demongddtion of this,the eistence of ea
sondle piice stdility in the United Stees allaved the
Federnl Reseve to cut inteest ates decisiely, and ar
guabdly by more than seemedarranted athe time ly
U.S. domestic considations alonein order to contain
potential spillwer efects duing the emeging maket
financial crsis in the &ll of last year

While price stdility genenlly enhancesitiancial
stability, it can d times also inducexeessve lisk tak
ing. Booms in asset jmes,especial in equity pices,
have tended to deslop in peiods of elaively low in-

60Michael D Bordo and Daid C. Wheelod, “Price Staility and
Financial Staility: The Historcal Recod,” Federl Reseve Bank
of St. Louis Reew, Vol. 80, No. 5 (Setember/October 1998),
pp.41-62.
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flation. But it mag/ not be the maintenance ofqe sta

bility per se tha engendes booms in asset ipes.
Raher, booms in asset jwes tend to be assotzd in

a mutually reinforcing mannerwith reldively long

economic gpansions \wich breed werconfidence

overborowing, overinvestmentand aerconsumption.
In tum, long expansions a associgd with elatively

low inflation. Rising equity pces help to ke the &-

pansion ging by lowering the cost of qaital, which

spuss investmentand through wealth efects,by rais

ing consumptionThey may also tiannel parof the
monetay growth into the demandof stods, which

may restain the ise in pices of gods and seices
and accentua the rse in equity pices$l Business e

pansionsgespecialy long &pansionsultimately give

rise to imbalances thanale them unsustaibée. The
difficult task of polig is to forestall the speculve e-

cesses in assetipes,especialy in equity and eal es

tate piices,tha sometimes deslop dummg long expan

sions ly preventing the werexpansion of cedit tha

feeds asset jge kubbles.

Table 4.3 summazes medium-ten developments
in equity makets in selected indugti counties and
emeging maket economies \@r the past to
decadessingling out peods of ipidly rising equity
prices and those of sigiiant pice falls. The follow-
ing feaures stand outtypically peliods of ising eg
uity prices ae polonged coinciding with peiods of
rapid output gowth and modeate or detining infla-
tion. In both industal counties and emeing maket

61Zamowitz, “Theoly and Histoy Behind Business Cles”



Asset Prices and Monetary Policy

economiespeiiods of equity pice increases ha usu
ally been accompanied/targe caital inflows, rapid
expansion of domestic demand—often in tberf of
investment booms—and a detesting extemal bal
ance The contaction of equity gces is usuajl rather
sudden and often coincides witbr leads toa signif-
cant detdpration in the eal econom However, not
all peiiods of signifcant equity pice rises ae fol-
lowed ly a disuptive corection.

Whé leads to a suden eversal to polonged iises in
equity pices duing a boom?The empiical evidence
suggests tha it occus when monetar conditions
tighten signifcantly, either because moneyaauthor-
ties react to the margfstdion of actual or prspectve
inflationary pressues,or because of lge svings in
transboder caital flows, as was the case in Mé&o in
1994 andrhailand in 1997.

Monetay policy—and demand magament poh
cies in gnenl—seem a loint instument to pevent
large wings in asset jwes fom adrersely affecting
the eal econom, or from peventing sub swvings in
asset gces in theifst place It is theefore impotant
to recall the ole of pudential egulaions and super-
sion of the ihancial sector in @venting asset e
behaior from theaening maooeconomic staility.
Part of their task is to limit the tendeypof easy mon
etaly conditions to entail assetipe inflation, and to
reduce aderse epercussions of substantial dees in
asset pces on the balance sheets afgie husinesses
(including banks and othemfncial institutions) and
households alik The 1988 Cpital Accord reated
among membear of the Bank dr Intemational
Settlements in Basel constitutes a major angional
effort to saéguad the staility of the intenaional
banking system. By edilishing risk-adjusted mini
mum caital requirrments thé\ccord aims to pevent
excessve Ifisk taking as interetional competition
among banks intengfs. Havever, experience with
the Accord has evealed thaisome of its éaures lead
to procyclical bank lending behéor, and this is one of
the easons Wy it is curently under eview by the
Basel Committeé?

Not every asset [dce collgpse needs to entail a-r
cession,as witnessedybthe epeilience of the 1987
stok market crash. The initial manitude of the
October 1987 stécmarket collgpse was compaable
to tha of 1929,and like the ldter it extended awund
the globe But the polig reaction in 1987 was \ery
different from tha in 1929,with cental banks taking
sefiously their les as lender of last esot in re-
sponse to a saén suge in liquidity peference and
govemments wrldwide refrained fom interering
with free world trade in oder to potect the domestic

62Changps to the ®sting accod curently under considetion ae
discussed in Basel Committee on Banking Suipem, A New
Capital Adequay Framewvork (Basel:June 1999).
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econony. As a lesult,the massie stok maiket dedine
was baely reflected in output wth and emplg-
ment, and most stdc makets ecouped their losses
within less than tw yearss (Fgure 4.5). It ppeas &
post tha the monetar policy response to the 1987
stok market crash vas ppbably too expansionay for
too long not onl preventing a ecessionbut actualy
leading to a @-accelegtion of inflation in the indus
trial counties.And the quik recovery of equity pices

it facilitated in some cournies, like Bpan,may have
reduced imestos’ caution, thus contibuting to the
subsequent stiianaket hubble.

Asset Pices and Monetay Policy

The recent apid and sustainedse in equity pices
in most industial counties has led to conaes dout
excessve global liquidity (Bax 4.4) and thesome of
these mdtets mg have become wervalued and po
tentially subject to lage and suden corections tha
may destdilize future real actvity. The most notale
example is the 5. stok maiket, which rose &out
190 pecent in nominal tens in the lastife years
through Iine 1999,and almost 80 peent fom the
time Fedeal Reseve ChaimanAlan Greenspanifst
spole of “irrational exubelance”in December 1996
(Figure 4.6)83 The US. stok maket naw has a cp-
italization of over U.S. $12 tillion, equivalent to an
unprecedented 140 pagnt of the anmal output of the
U.S. econory. Other standar valugion measugs
also conirm tha U.S. stok prices hae readed his
torical highs,including in relation to coporate piofits
(Figure 4.7)%4 The US. stok maiket is not the oyl
buoyant maket: other major stdc exchanges, with
the eception of HApans, have also isen in ecent
yeass, although not to the sametent8s

Shap increases in equity fes can complida the
task of assessing th@m@mopriate stance of monetar
policy, paticulady in an enironment of lev and sta
ble inflation in gopods and seices pices.This is be
cause asset ige inflation, even in the asence of
goods and seices pice inflation, can lead toces
sive gowth in aggregate demangwhich could @entu
ally spill over to geneal inflation. Also, past &peli-
ence indictes tha dispopottionaely large increases
in asset pces can be swdnly reversed resulting in a
deteroration of householdcomorate, and fnancial
sector balance sheets and/edely affecting eal ae

63Calculded pice incieasesdr the US. stokk maiket ae pecent
changes br the month} averages of the S&P 500 inde

64/alugion measwgs ae geneally not compaable acoss coun
tries because of dérences in accounting actices,tax laws, the
relative impotance of coss shagholding and the stricture and op
eration of financial makets.

65Although sto& prices in &pan hae geneally dedined in recent
yeas, they have risen shauly in recent months.
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Figure4.5. Comparison of Two Stock Market Crashes

Stock prices behaved similarly in theinitial phase of the 1929 and
1987 crashes, but a different response by monetary authorities entailed
very different developments in both equity prices and aggregate output
following theinitial crises.

_ . . —120
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_ (monthly index; peak month = 100) ~
100
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- - 80
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- — 60
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Aug. 1986 Aug. 1987 Aug. 1988 Aug. 1989

Sources. Bureau of Economic Analysis, Business Conditions Digest;
and IMF, World Economic Outlook (WEO) database.
LYear preceding the year of the stock market crash equal's 100.
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tivity.66 Monetay authotties, therefore—even those
with the sole ddared goal of stdility in the overall

level of product pices—hae reason to be conased
about @pid changes in asset es, including sto&

prices, real estte pices, exchang rates, and bond
yields, since thg may influence or signall@anges in
future inflation and economic aefty.

Although equity pices hae risen shasly in mary
industial counties in the pastgv years and although
there is some anecdotavidence thathe eal estte
martkets in some coun@s hae recenty tightened
goods and seices pice inflation have gproahed
postwar lowvs. Potentialy unsustainble imbalances
may have dereloped however, as indicéed by large
and inceasing gtemal curent account imbalances
and detining household sang rates and ddining
and ngative net pivate financial balances in
Austrlia, Canada,Denmak, New Zealand and the
United Staes, pattly relaed to ising equity pices
(Figure 4.8). Ralling net pivate financial imbalances
are often sudenly reversed as highlighted ¥ the &-
peliences of kland Japan, Sweden,and the United
Kingdom in the lée 1980s and elgr 199057 A key
issue in the cuent conjunctug, then,is hav cental
banks should intgret the ise in asset res—specH
ically, equity pices,and whether thg should eact to
them. In adressing this issue it is useful to consider
the informaion content of asset iges, the detemi-
nants of asset jmes,and whether asset jwe booms
are moe likely or moe dangrous & low rates of
product pice inflation.

Information Content of Asset Piices

Whether monetgr authoities should espond to
asset gece fluctuaions in pat depends on \wether
they provide leading inbrmation aout futue move-
ments in output or itdtion. For instancerising eg
uity prices can stimlate aygregate demand ¥ in-
creasing the walth of households,improving
cormporate balance sheets and ddehce and laver-
ing the cost of qaital. If the incease in equity jces
does not eflect dhanges in unddying factos—sud
as an impovement in supp conditions (br example
through poductvity gains) or @angs in pefer-
ences—then it could also lead tacess demand es
sures,a misallocéion of resouces,and a ise in infa-

66For discussions ofecent @amples of the boomtist g/cle in
asset pres,see Gary J. Scinasi and Monica Haraves,“Boom
and Bust in Asset Makets in the 1980s:Causes and
Consequenceés,Staf Studies dr the World Economic Outlook
(Washington: IMF, 1993) and Chater IV, “Japans Economic
Crisis and Blicy Options; in the October 1998\brld Economic
Outlook

67See also Chater I, “Global Repercussions of the @Ges in the
Emeing Markets and Other Conjunctlrissues,in the May 1999
World Economic Outlook
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tion.88 Similany, fluctudions in the gchange rate can
affect the leel and composition ofggregate demand
and the ate of inflation. And an incease in the spad
between long- and shbtem interest ates,for exam-

ple, can signal sengthening demand oxpgectdions

of rising inflation.

Empirical evidence on the imfrmaion content of
asset grces is mied Ther is some w@dence tha
changes in equity geces help to xplain changes in
aggregate demand and outpupatticulady for the
United Staes, the United Kingdomand &pan, but
the evidence is mird and the causatletionships un
clear®® Equity pice canges, however, have been
only weakly (and gnenlly, negatively) comelaed
with curent and futue changes in poduct pices (as
illustrated belov). Rising equity pces m& not cause
but simpl anticipde increases in futw real actvity,
because equity e valuaions eflect expectdions of
future piofits growth. The distinction mters for pot
icy. If equity pices incease 6r specultive reasons,
aggregate demand myarise aving to wealth efects or
changes in the cost of gatal, thereby tempoaiily
boosting eal actvity, but the incease will be unsus
tainable in the longr tem since ggregate suppy
does notise to meet the inease in demandn con
trast,if equity piices ise because of acate epec
tations of higher futue real gowth (perh@s because
of favorable developments in prductvity), then the
growth is likely to be sustairde. Real estie pices
have also beendund to povide information ebout
economic actiity, patticuladly when thg are dedin-
ing, but genearlly are contempaneous witheal ae
tivity and infation.

Changs in the echang rte—which is also
an asset gre—can dfect infation directly through
import prices or indiectly through efects on
demandconditions. Empical evidence br a um-
ber of industial counties, including Canada,
Finland, Iceland New Zealand Norway, and Sve-
den, indicaes tha inflationaly pressues hae
depended in pdron the effects of meements in the
exchang rate on gygregate demand and the output

68For some suppl shods, such as a disoeery of naural re-
souces,the induced walth efect mg also lead toxxess demand
and infation in the near ten because the inease in demand ma
precede the inease in suppl

69See for example Bank for Intenational SettlementsThe Role
of Asset Pices in the Brmulation of Monetay Folicy (1998); BS.
Lee “Causal ReldionsAmong Stok Retuns, Interest Rées, Real
Activity, and Infation,” Joumal of Fnance Vol. 47 (1992); and
Martha Staf-McCluer, “Stock Market Wealth and Consumer
Spending” (unpubished; Washington: Fedeal Reseve System,
Board of Govemors, 1998). for evidence thathe wealth efect from
equity pices has in@ased in the United Sés in ecent yars, per
haps because household equity holdinggehacreased and mket
cgpitalization has gown larger than nominal outpuseeVincent R.
Reinhat, “Equity Prices and MonetgrPolicy in the United Sties]
in BIS, The Role ofAsset Pices in the Brmulation of Monetay
Policy.
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Figure 4.6. Selected Countries: Stock Prices
(Indexin local currency; logarithmic scale; 1980:Q1 = 100)

Stock pricesin many industrial countries have risen sharply in recent
yearsin both nominal and real terms.
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Sources. Bureau of Economic Analysis, Business Conditions
Digest; and IMF, International Financial Satistics.
1Stock price index deflated by CPI.
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Figure4.7. Selected Countries: Measures

of Stock Market Valuation

Several measures of stock market valuation indicate that stock prices
in many industrial countries are at or near historical peaks.
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gap.’® These indings hae led a mmber of these
counties to use a monetarconditions inde—a
weighted &erage of the &change rate and shdrterm
interest mtes—as an indidar or opeating taiget of
monetay policy. The impotance of thexehang rate
for inflation has nturally been dund to deend on
the opennesglexibility, and competitie stucture of
the econom.

The tem stucture of inteest mtes, namey the
spread betwen long- and shbtem inteiest ates,has
also beendund to contain irdrmation ebout futue in-
flation and economic aeity and to perbrm better
than mag other maaseconomic indictors, including
indices of leading economic indicas, in predicting
recessiond! Concetually, the tem stucture may be
correlated with futue economic actity because ite
flects the mdeet’'s expectdions dout futue shot-
temn intelest ates,which may or may not be induced
by changs in monetar policy, and hencelzout futue
economic gowth and infation.”2 The empiical find-
ings dout the elaionship betveen the ten stucture
and futue economic actity are \very strong for the
United Stées and Genary, but wealer for some other
industial counties, patticulaly Japan and Fance’3

But even though assetipes contain some iafma
tion ebout futue economic actity, their usefulness as
indicators for monetay policy are limited because
forecasts based on themvhabeen subject to lge er
rors. Futhemore, even if the brecastspaticulady
for real actvity, were accuate, it is not dear tha mon
etal policy should in gery case ty to resist the -
dicted danges in actrity, since hianges in asset pres
may reflect changes in the undéying fundamentals,
sud as a tens of tade rate of time peference or

0C. Feedman,“The Use of Indicrs and the Monetgr
Conditions Indg in Canadd,in T. Balino and C. Cottatli, eds.,
Framevorks br Monetay Staility—Folicy Issues and Countr
Expefences (WashingtoniMF, 1994).

71See for example Eugene F Fama,“Tem-Stucture Forecasts
of Interest Rées, Inflation, and Real Returs; Journal of Monetay
Economics Vol. 25 (1990); Arturo Estella and GikasA.
Hardouelis, “The Term Stiucture as a Redictor of Real Economic
Activity,” Journal of Fnance Vol. 46 (1991); P Jorion and F
Mishkin, “A  Multi-Country Compaison of Tem-Stucture
Forecasts taLong Hoizons, Journal of Fnancial Economics
Vol. 29 (1991); C.l. Plosser and K.®ouwnhost, “Internaional
Tem Stuctures and Real Economic @&vth,” Journal of Monetay
EconomicsVol. 33 (1994)Arturo Estella and Fedeic S. Mishkin,
“TheYield Cuwve as a Rrdictor of US. RecessionsCurrent Issues
in Economics and iRance Vol. 2 (Federl Reseve Bank of Nev
York, 1996); and HenBemard and Stedn Gelach, “Does theTemm
Structure Pedict Recessionsrhe Intenational Evidencg Working
Paper No. 37 (BaseBank for Intemaional Settlementsl996).

72In rare instancesthe tem spead ma also widen if thez is a
flight to liquidity sud as occued in October 1998.

73t has been gued thathe weakness of thessults in some in
dustial counties mg reflect tighter fnancial maket regulaions
during pats of the time peods tha were investigated, which may
have made integst gtes less sensité to maket expectdions.
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productiity shod. For it to be adliseble for monetay
policy to consider countacting a ise in asset [xes,
the monetay authoities must detemine thathe assets
have become wervalued or misaligned—thas, the
asset pgce increases do noeflect changes in the un
dellying fundamentalsncluding accuate and ational
changes in &pectdions. This detemination involves
the dificult task of assessindhanges in the deteni-
nants of asset jes.

Determinants of Asset Piices

Most asset pce models in moderfinance theor
are based on the assumptiontthauseholds lwoose
the pah of their consumptionwer time and alloda
their assetstaeat point in time so tharisk-adjusted
expected ates of etum ae equéed to the isk-free in
terest mte. Under this assumptioasset pces will be
detemined ty the pesent (isk-adjusted) discounted
value of their espectie epected income stams.
For stoks, the income stam is the seam of futue

dividends,and under some simplifying assumptions,

the sto& price will be equal to thex@ected dridend
divided by the sum of the nominalsk-free inteest
rate, a pemium br holding (isky) equities ather
than a bond pang the isk-free inteest ete, and (the
negative of) the &pected nominal mwth rate of
dividends’4

This formula can be used to undé&aind thedctos
tha may lead to equity pce qains. Equity pices can
rise because ofhangs in theséfundamental”vairi-
ables—namey, because thesal inteest ete or the eq
uity premium #&lls or the gpected eal gowth rate of
dividends ises. In a peod of stong economic
growth, therefore, equity pices gneally rise because
of changs in theseasiables in the near ter sut as
expectdions for the inceasing gowth of dividends
and deceasing wlatility of stock retums’>

It has been a@ued thathe uusual stength of most
industial countly stok malkets wer the past decade

74This formula is knavn as theé'Gordon equ#don” See Myon J
Gordon, The Irvestment, Financing and Valuation of the
Corporation (1962). Similar pice formulas can be consicted
for other assets iheding real estee and bonds with (imputed)
rents and inteest pgments, respectrely, substituting or divi-
dends.The simplifying assumptions exutha the inteest ete, the
equity pemium, and the epected gowth rate of dvidends ae
constant and thahe sum of the intest ete and the equity pr
mium ae geaer than the xpected gowth rate of dvidends.
Alternatively, if a constant diidend pgout ratio is assumedex-
pected earings times the peut ratio can be substituted in therf
mula for the &pected diidend The equity pemium is not well un-
derstood lut is thought to deend on hw stodk retums (induding
the potential ér coporate defult) ae corelaed with the maginal
utility of consumption.

7Because of discountingneartem changes in the undéying
variables hae geaer weight and my lead to a higheffundamen
tal” price, even when aerage long-tem growth and wlatility re-
main the same
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Figure4.8. Selected Countries:
Net Financial Balancest

(Percent of GDP)

Net private financial balances have turned negative in several
countries, leading to concerns of a sharp correction, as occurred

in some countries in the past.
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(continued on ngt page)
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Figure 4.8 (concluded)
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1Public net saving is the genera government current balance less
government net investment, as defined in the national accounts. For-
eign net saving is the current account balance, shown with opposite
sign. Net private saving is the sum of public and foreign net saving,
with opposite sign; it represents household disposable income less
expenditure, plus after-tax corporate profits, less investment. The net
saving of a sector is aso known asiits financial balance. Data for 1999
are IMF staff projections.
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Box 4.4. Global Liquidity

Ample global liquidity has been cited asaatbr behind
the stong ains in fnancial asset mkets in ecent
yeas! Some hae agued thaabundant global liquiel
ity contributed to the sge in pivate caital flows to
emepging makets and comgssion of yield sgads in
the lead up to thAsian cisis. Favorable liquidity con

ditions also mg have contibuted to the gnerl buoy-

ang/ of m&ure equity makets,and the ebound since
eaty 1999 in mag emeging equity makets.

But what is meant g global liquidity and hev
should it be measad?There is no singlegreed con
cept or measwe of global liquidity Both pice and
quantity measuws ae usualy invoked in discussions
of this issueWhen the integst cost of obtaining near
tem finance is rceptionally low, this is usualf re-
garded as asymptom of easy liquidity conditions.
Similady, when the gowth rate of the mong and
credit aygregates is high,especialy in relaion to
growth in nominal incomgthis is usualf viewed as a
sign of ample liquidityThis bo« examines adw pos
sible indicdors of global liquidity It finds tha inter
est mte indicdors pesent a migd pictue, but trends
in G-7 mong growth sugyest a ise in global liquid
ity that may have contibuted to the boyang in fi-
nancial asset mkets in ecent yass.

In principle, a measu of liquidity conditions tthe
global level should be someggregate of conditions &
the indvidual county level. In pactice however, it is
nomally the case thathe pedominant deteninants
of global liquidity ae conditions in the majoeseve
center countes. Global liquidity conditions nyaalso
be afected ly developments outside these economies,
but policymalers in the major economies carrgr
ally offset sut developments tlough adjustments in
their ovn policy stance Accordingly, for the pupose
of this eercise the focus is on liquidity conditions in
the s&en major industal counties (boadened to in
clude the ew awra flom the bginning of 1999).

Recent integst ete developments in the major Hn
dustial counties do not of themse®s povide stong
grounds 6r conduding tha global liquidity conditions
have been unsually accommodeve (seeifst figure)3

1See for example Intemnational Capital Markets—
DevelopmentsProspectsand Key Rolicy IssuegWashington:
IMF, September 1999).

2A notable recent &ample is the global liquidity tightening
in the fall of 1998 thawas spaked initially by developments
in Russiabut ultimaely was ofset ty a modeate monetay
easing in the major economigsticulaly the United Sties.

3The agregates in this be are weighted ly GDP con
verted to US. dollars & maket exchange rates (aeraged
over the peceding thee yeas).

may also be aegsult of pemanent shdcs to these fun
damental warables. Examples of these pesanent
shoks indude higher futue pioductiity growth (and
thereby expected diidend gowth) and laver ex ante
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Major Industrial Countries: Interest Ratest
(Percent)

" Short-Term Rates -20
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_ Long-Term Rates

A Nominal -10

Real
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_- Spread Between Long-
_ and Short-Term Rates

! -2
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Q1
Sources: National authorities; and WEFA, Inc.
1GDP-weighted average of three-month interest rates
for short-term rates, and of ten-year (or nearest maturity)
government bond yields for long-term interest rates. Real

interest rates are nominal rates less consumer price
inflation over the last year.

Nominal inteest ates hae dedined signifcantly a both
the shor and the long end of the trstucture since
1995.The detine in shot-term rates eflects cuts in of
ficial interest mtes,which have beeneduced since elgr

1995 ly a curulative 100 basis points in the United

Staes,and 200 basis points imgan and Genary (with
larger reductions elsghere in continental Eupe).
However, inflation has also slwed patly reflecting
tempoaly factoss, so tha real inteest ates hae fluctu-
ated apund firly stéble trends & the shor end and
fallen ony modeetely at the long endReal inteest ates
curently are geneanlly belov average levels in the 1980s
but do not seem wsually low from a long@rtemrm per
spectve. As regards the shpe of the yield cure, the up
wardly-sloping cuve in the peod 1992-97 is suges
tive of rlaively accommodive monetay conditions.
However, the yield cuve subsequentlflattened as G-7
bond yields éll more than shdrtem rates in the wake
of the Asian cisis. Owrall, interest ate derelopments
among the G-7 counés do not sugest tha liquidity
conditions hae been pdiculary tight in recent eass,
but it is also not olous tha they have been uasually
loose patticulay when vieved ajainst the baaround
of dedining inflation.

While interest ate indicdors povide a mixed pictue,
there has been a med incease in mone growth
among the G-7 counés in ecent yass tha does apear
suggestive of inceasing global liquidity (see secorig-f
ure)# The upsving is most ponounceddr broad mong,
which has accelated shaply since edy 1995. The
pickup in narow moneg growth is a moe recent phe
nomenonput this pimarily reflects the &ct tha narow
mone/ growth in the United Stas was neative in the
peliod 1994-97 Exduding the United Stas, narow
moneg/ growth has also been stig since edy 1995.
The accelation in mong growth is paticulary stiking
when vieved ajainst the baaground of deelopments in
nominal outputWhile broad mong growth has been on
a maked upvard trend nominal output of the major
economies @w & a [kldively steag 4-5 pecent ate

4Growth in the monetar aggregates eflects tianges in the
balance sheets ofhfincial institutionsbut does noteflect off-
balance-sheetdnsactionswhich ae typically more difficult to
measue. In generl, it seems easonble to epect the maar
economic érces diving on- and dfbalance-sheet agtties to
be boadl similar, i.e., an ewironment thafostes rapid growth
in bank lending is also l#dy to be assoctad with signifcant
increases in dfbalance-sheetirfancing actiities. Howvever,
there may also be a dgee of substitutaility between on- and
off-balance-sheet awtties, reflecting regulaory practices as
well as shartemm factos (eg., in late 1998,U.S. companies
drew down their bank czdit lines as liquidity in the cporate
bond maket died up).

5The contaction in M1 pimaiily reflects the intoduction of
“sweep programs” designed to minimi the leel of transae
tions balances subject teseve requirments (sedor example
the February 1999 Humphey-Hawkins Report of the Fedeal
Reseve Boad).

(contirued on ngt page)

real inteest etes compa¥d to pevious economic
booms becauseistal balances a impioved

Another pemanent shdc may be a deerased equity

premium becauseirfancial liberlization and laver
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transaction costs rgahave alloved indviduals who
previously could not &fford to invest in the stdcmar
ket (perh@s because of liquidity conaints) to liy
stoks, and those Wo held stoks to better diersify
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Box 4.4 (conduded)

Major Industrial Countries: M oney
and Output Growth

(Percent change from a year earlier)
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Sources: IMF, International Financial Statistics; and
WEFA, Inc.
1Excluding the United States.

2Including the United States.

through mid-1997before slaving to belav 3 pecent in
the second half of 1998s a esult,a gap between boad
mong/ and output gpwth emeged in the second half of
1995 and widened steaglilover the subsequent!3

yearss, peaking aabout 5 pecentaye points in lée 1998.
The ony previous instances of sigmifant “excess”
moneg/ growth in the past te decades occred in
1982-83 and 1985-87.

The emegence of a signifant ecess of mong
growth over gowth in nominal output dr the G-7
economieseaflects deelopments in the indidual coun
tries. In the United Stas,nominal output gowth has e-
mained &irly steag at aound 5 perent a yar since the
ealy 1990swhereas annalized M3 gowth accelested
from 1 pecent in 1993 to 11 peent in 1998Temporary
factos mg patly explain the suge in boad mong
growth in 19988 but thee is little vzidence br the peiod
as a vhole tha monetay policy has eerted a stong re-
straining infuence on mone and cedit gowth. In
Japan, the monetay stance \as eased signdantly in
1995 as shaiterm interest ates were reduced and
growth in the monetar base acceleted Broad mong
growth has been mer modeate—in the 3—-4 peent
range—while nhominal output has beewolgtile but gen
erally weak.As a esult, sizeble gaps betveen mong
and output gowth opened up in 1994-95 gndore dia-
matically, in 1997-98. Monetgr policy has also been
eased in continental Eype where bioad mong growth
has @nenlly exceeded nominal outputrayth since
1995.

Episodes ofapid mone growth in excess of gowth in
nominal output of gods and seices hae on occasions
been associad with stong asset jixe gains tha ulti-
mately proved unsustairtde. Two notdle examples fom
the lae 1980s wre the asset jme kubble in Jpan and
the house pece boom in the United Kingdomin there-
cent peiod, a link between &cess monggrowth and rs-
ing asset pces could be irdred from the stong aains
since 1995 in LS. equity pices (see thd figure).A sim-
ilar relationship is alsoddent for the G-7 counies as a
group, patticulaly when equity pgces in dpan—which
have been deressed until ery recenty—are excluded
In Japan and Ewpe the combindon of accommodave
monetay policies and wak domestic demand has been
associted with sizhle caital outfows, including a
suige in bank lending to emging makets pior to the
Asian cisis. Subsequenytlthose caital flows ma/ have
been edirected to the ntare financial makets, con
tributing to a futher iise in equity pices.

The link betveen e&cess mong growth and asset
prices does notppear to be péculary tight, nor does

6including saé haen flows in response to the ineased
volatility in financial makets.

"These pisodes wre anayzed in the Mg 1993 World
Economic Outlookpp. 81-95.

their potfolios and deaase the ofatility of their
stok maket retums. A deciease in the equity er
mium might alsoeflect an incease in the demandrf
stoks stemming fom dcandng demaraphics—in
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patticular, an incease in the jpottion of the popu
lation tha is in the pime eaning and saing potion
of the lifegycle. If these &plandions ae corect, the
unusually large un-up in stok prices in ecent wars
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Major Industrial Countries: Excess Money

and Equity Price Growth
(Percent change from a year earlier)
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it necessally say arything éout causality beteen the
two. For example rapid gains in stok maiket pices mg
be diven by real economi¢fundamentals”suc as cor

porate restuctuiing, policy reforms, or tednological
progress thaincrease the sharof capital in ndional in-
come but they may still be associ@d with epid moneg
growth to the &tent tha shae purchases a patly fi-
nanced though inceased baowing. Alternatively,
rapid asset pce increases could themsels be a sign of
broader imbalances or iafionary pressues fueled
an ovelly expansionay monetay policy tha, for tempe
rary or other easonsjs not eflected in aise in mea
sured inflation. Defnitive evidence on Wich of these
two explandgions moe dosely approximates eality is
rarely available ex ante However, the high costs of
cleaning up after mvious asset fice hubbles sugest it
may be pudent br monetay policy to er on the frm
side when confonted with a combirteon of rapid
moneg/ growth, strong asset [ixe guins,and maocoecc
nomic imbalances thaaise questionsbout medium-
term sustainhility.

To condude, recent tends in G-7 monegrowth pro-
vide some indicdon tha global liquidity conditions
have been pdiculadly accommodtve since 1995This
may have contibuted to the sge in caital flows to
emepging makets,the reversal of which resulted in sub
stantial output losse®if a umber of countes, as well
as to the stng @quins in some ntare equity makets.
Relaively accommodve global liquidity conditions in
the wake of theAsian cisis ma/ also hae helped cush
ion the subsequent gative demand shd¢ and patly
explain why the slavdown in world economic gowth
has been mer modest and shilived than initialy
feaed Global liquidity conditions & pimarily an out
come of the monetgrpolicies adopted in the major
economies. Ingpan and Ewpe accommodave mone
tary policies hae been fuy appropriate gven the veak
stade of domestic demandHowever, rapid monetay
growth in the United Stes mg raise a questionbaut
whether monetgr policy has been sfi€iently firm in
the face of umsually stong domestic demandayvth,
notwithstanding the subdued parhance of measad
inflation. Looking brward, the lage dispaity between
moneg/ and output gpowth seems unligly to pesist,and
liquidity conditions can bexpected to become less-ac
commodaive as verld growth recovers and as G-7 men
etay policy reverts to a moe neutal stance This
process should be wied as pdrof a ietum to moe nor
mal conditions. Haever, it also caries a isk of re-
newed instdility in circumstances here some mare
equity maket \valuagions—most notaly in the United
States—ae near histac highs,and some emging mar
ket economiesaice sizhle shot-term extemal financing
needs.

could be justied by changes in the undéying funda
mentals.

To some dgree nevertheless,it is also possile
that sustained strong economic wth may boost
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confidence and esult in owery optimistic assess
ments of futue sto& maket retums and wlatility,
thereby leading iwvestos to undegstimde the inher
ent iisks in equities and leading to some &tpdce
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Table 4.4. Selected Countres: lllustr ative Examples of Btential Stok Mar ket

Overvaluation (Fir st Quarter, 1999}

(Percent)
Dividend Real GDP Real Inflation Equity
Historical? Yield Growth Interest R&e3 Rate Premiunt
Canada 3.1 2.4 5.0 4.4 0.5
France 3.9 2.0 4.2 4.7 1.7
Gemary 2.4 25 4.1 2.7 0.8
Italy 2.3 1.9 35 7.8 0.7
Japan 1.0 2.9 25 1.9 1.4
United Kingdom 4.5 2.1 3.6 5.7 3.2
United Stées 35 2.6 3.9 4.3 2.4
Implied Implied Expected
Dividend Potential Real Inflation Equity Real Dvidend
Cumenf Yield GDP Gowth® Interest Rae3 Rae Premiuny Growthg
Canada 1.7 2.4 4.7 0.5 -0.5 3.4
France 2.2 2.3 3.8 0.3 0.7 3.3
Gemary 1.3 2.1 3.2 0.5 0.3 2.6
Italy 2.1 1.8 2.7 1.4 1.3 1.3
Japan 0.8 21 0.4 -0.1 25 1.0
United Kingdom 2.9 2.5 2.2 2.3 3.3 2.5
United Stées 1.3 2.7 3.3 1.7 0.8 4.3
Potential Implied Equity Implied Excess Expected
Overvaludion Premium Reductioh Real Dvidend Gpwth10
Canada 1.1 1.0
France 1.0 1.0
Gemary 0.6 0.5
Italy -0.6 -0.5
Japan -1.1 -1.1
United Kingdom -0.1 0.0
United Stées 1.6 1.6

IThese illustative calculéions ae based on the Gdwn equéon (descibed in the tgt), which incopo-
rates sgeral simpling assumptionsncluding constant intest ite, equity pemium,and epected dii-

dend gowth.

2Geometic averages br 1980-99 (thwugh frst quater 1999 or mostecent dea available).

3Nominal 10-year or longr govemment bond dédted using the

CPI.

4Calculaed using the histaral averages of the diidend yield real inteest ete, inflation rate, and eal

GDP gowth (as a poxy for expected eal dvidend gowth).

SFirst quater 1999 except fourth quater 1998 ér the eal inteest ite in Fance andapan.

6IMF staf estimdes.

“Calculaed using the cuent \alues or the dvidend yield real inteest ete, inflation rate, and potential

real GDP gowth (as a poxy for expected eal dvidend gowth).

8Calculded using the histaral average of equity pemium and the coent \alues or the dvidend yield

real inteest ate, and infation rate.
9Historical equity pemium less implied equity mium.
10mplied real dvidend gowth less potential GDPrgwth.

ovewaludion relaive to fundamental® In the
United Staes, for example wher thee hare been
two relatively long economic booms with aletively
mild recession in beteen,assessments mde &en

76There hare been man economic studiesxamining whether
asset gres ae excessvely volatile—i.e., whether pices ae moe
volatile than their unddying fundamentals. Sedor example
Robet Shiller, “Do Stod Prices Mare Too Mud to Be distified by
Subsequent Charg in Dvidends?”Ameiican Economic Reew,
Vol. 71 (1981)pp. 421-36.
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more optimistic than in @vious husiness ycles,and
therefore, stok price overvalugions my be core-
spondingy larger. Also, to the &tent tha there is
asymmetic information in the cedit gproval
processasset gce inflation can become self-pest
uaing as the alue of colléeral rises and pvate see
tor balance sheets ingue, potentialy boosting in
vestment and tempaiil y increasing earings.

It is, however, very difficult to detemine & ante
whether asset jme incleases ar justiied by changs
in fundamentals or stemdim excesses inifancial
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Table 4.5. Selected Countres: Correlation of Equity Price Inflation and Goods Pice Inflation?

(Percent)
All United United
Industial2 Canada France Gemary Italy Japan Kingdom Staes
Contempoaneous -14.3 -11.6 -20.2 -33.9 -3.9 -14.5 -8.7 -35.8
Equity lagged one gar -5.8 2.9 -5.9 —-42.1 2.8 14.3 —-28.4 —-20.4
Equity lagged two yeass 0.1 19.7 -0.5 -20.0 1.9 25.6 -9.4 -12.2
Equity lagged thee years -1.4 3.8 —6.2 -9.9 -4.8 11.9 -0.8 -15.9

Souce: IMF, International Fnancial Staistics

1Data ae quatery from first quater 1958 toifst quater 1999 (unless umailable).

2Exduding Iceland ér which daa ae unaailable.

maikets, and to assess hether stok prices ae
overnvalued—because the equityeprium and thee
pected gowth rate of dvidends a@ unobserable.
Furthemore, small danges in assumptions baut
these waiiables can lead to lge changs in the esti
méaed “fundamental”’value However, as an illusta-
tive example rough assessmentsegrossite by mak
ing assumptionshkeut one of the ter unobserable
variables and assessingha this implies ér the other
(Table 4.4)77 For the major indusial counties,these
calculgions indicae thda during the frst quater of
1999 the US. stok maiket is possity the most ver-
valued with the equity pmium 1.6 pearentaye points
belov its histoical average, or the epected eal
growth rate of dividends 1.6 peentaye points aove
potential GDP gowth.”8 These calculéons futther in
dicae tha makets in Canadakrance and Gemary
also mg be avervalued while the dpanese and Italian
maikets mg be undevalued

Equity Prices d Low Inflation

Geneally, changs in equity gces (in nominal
terms) hae not been positely corelaed with infa-
tion in the shdrto medium tan (except in instances
of very high inflation or hypeiinflation).”® The con
tempoaneous caelaion between equity pce infla-
tion and @ods pice inflation is neative for most
countiies (Table 4.5). In adition, peliods of sustained
increases inegal equity pices tend on\aerage to occur
in peiliods of elaively low or dedining inflation.

"These illustative calculéions ae based on the Gadwn equa
tion, which emplys seeral simplifying assumptionsincluding
constant interst mtes, equity pemiums,and epected diidend
growth.

78Based on the Gdon equ#on, the implied pice ovevaludion
is an inceasing function of the impliedxeess gpected eal dvi-
dend gowth or the impliededuction in the equity pmium. Similar
results can beoind in Mike Kenned, Angel Palem, Chates
Pigott, and Flaia Teribile, “Asset Pices and Monetar Policy,”
OECD Working Paper No. 188 (Ris), and IMF International
Capital Markets(1999).

7SJereny J. Siegel, Stodks Pr the Long RuifNew York: McGraw-
Hill, 1998).
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During 1961-99jn instances Wwen eal equity pices
in the industial counties 1ose ly over 100 pecent
during a fve-year peiod, the arerage rate of gpods
price inflation was 3.7 perent,while duing pefods
when equity pres ose ly less than 100 peent,the
average inflation rate was 6.1 pearent.

Since stoks ae daims on the eaings of eal as
sets,it is somevhat suprising thd real sto& retums
are n@patively corelaed with infation. Indeedif in-
creases in gods pice were puely monetay in naure,
stok prices should alsoige to the etent tha costs
and eamings ae equal affected For example if
nominal inteest etes ise becausexpected infation
rises,the eal \alue of stoks should be un@angd be
cause thexpected nominal @wth rate of dvidends
will rise by the same amountinless higher>gected
inflation also leads to higherxpected wlatility of
eanings.

There ae s&eral potential &planaions of why in-
creasing gods pice inflation may undemine sto&
price fundamentals and lead to deasing stoc valu-
ations. Goods pece inflation may be the esult of (&
least patly accommodied) aderse suppl shods.
During the 1970sinflation rose and stdcprices and
comporate profits fell as oil and engy prices pse
faster than cqorate reverues. Cowersely, positive
suppy shoks (suhr as inceasing poductvity
growth) can lead toising sto& prices with &lling in-
flation. In adlition, stok prices mg fall when gods
price inflation rises because okpectaions of mone
tary tightening to countact the incease in gods
prices,leading to lever futule economic actity and
cormporate eanings8o.81

80Another explanaion is tha tax codes thaare not fully indexed
for inflation affect the aftetax retum to investos by lowering real
aftertax coporate piofits, dividends,and caital gains when infa-
tion is high.

8IA recent stug for the United Stes fnds tha the negative cor
relation between equity sluaions and gpected inffation stems
from the &ct tha a fise in epected infation coincides with both
lower epected eal eanings gowth and higher equired eal e
turns—see StenA. Shape “Stock Prices,Expected Returs,and
Inflation”(Washington:Board of Goremors of the federl Reseve
SystemApril 1999).
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Some analsts hae agued however, tha stok
prices mg also ise without coresponding impve-
ments in stok price fundamentals in a ged of low
and apaently steble inflation, paticulady when
monetay and cedit agygregates ae gowing faster
than nominal output. One gument is thainvestos
take excessve risks in their seah for higher yields
when infation is lov because nominal intest etes
are lonv. Other aguments a based on the @mise
that in pefods of lov goods infation the monetar
authoitties, patticuladly when tageting goods infa-
tion, are moe likely or willing to inteipret rapid mon
etaly expansion as an inease in thegal demanddr
moneg/ (or decease in monevelocity). In one sce
nailio, goods pices emain estained because of pos
itive pooductvity shodks, while comporate profits tem
poraiily rise faster than mductvity gains because
real wages ise hut not as &st as pwductvity rises
since vorkers ae tempoalily sdisfied with their in
creased puhasing pwer82An asset pce kubble de
velops as iwestos overestimde futue eanings
growth by extrapolaing past earings @ins. In an
other scenaw, goods pices and wages ae tempoar-
ily restiained ly increased global competitiomhile
financial liberlization, demaraphic cdhangs, struc-
tural changes,and tax eforms shift the use of moge
and cedit from purchasing @ods to puthasing as
sets,creaing an asset poe kubble.83 In both cases,
the monetar authoities er by focusing solef on the
stability of goods pices. If thgg focused instead on
the sthility of a broader inde of prices, including
asset gres,goods pices would hare been alleved to
fall modeetely while equity pices mg not hae risen
as shaply.

These aguments a basedin pat, on the pemise
tha asset gce inflation is also mag dang@rous & low
inflation because assetiges can ddme in real tems
only by falling in nominal tems.Asset pice defation
may lead to polonged and aderse efects on output
because of its impact on househaldmorate, and f-
nancial sector balance sheets.net wealth and asset
values deline, aggregate spending maalso &ll. In
addition, the cedit allocaion process (Wen thee is
asymmetic information) may be impeded as thalue
of collateral dedines.Alternaively, it has been gued
tha asset gce inflation is less damgous when thee
is low inflation because the monegaauthoities hare
more freedom to espond to a suktn detine in asset

82Fedenl Reseve Bank of Cleeland “Beyond Pice Staility: A
Reconsideation of Monetay Policy in a Reriod of Low Inflation,”
Anrual Report (1998).

83Monica Hagraves and Gay J. Sdinasi, “Monetary Policy,
Financial Liberlization, andAsset Pice Inflation,” Annex |, in the
May 1993World Economic Outlookand Gary J. Schinasi,“Asset
Prices,Monetay Policy, and the Business Clg;' Paper on Blicy
Analysis andAssessment 94/6 (&ghingtonintemational Monetay
Fund March 1994).
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prices ty easing monetgrconditions if thg believe
there is a danegr to the ihancial sector or edit allo
caion process$#

Should the Measuk of Inflation Relevant for Policy
Include Asset Pices?

When cental banks eplicitly or implicitly tamget
inflation, they geneally focus on cuwent consumption
or production-based mea®s sub as the consumer
price index or the GDP déddtor. In principle it is pos
sible to taget a boader indg of prices tha includes
not just meases of pices br curent consumption
and poduction hut also measess of pices br future
consumption and pduction,sud as asset @es tha
are daims on futue income or pyduction8>An inter-
medide st for cental banks might inade using a
broader indg of monetay conditions,ncluding other
asset geces in adition to exchang rates and shaor
temn intelest etes,as an indiceor or opeational taget
of monetay policy.86

In practice however, monetay policy based on a
broader measerof pices or monetgrconditions mg
lead to geaer varability in current and futuge output
and infation. For instanceif changs in equity dces
occur mainy because of lmnges in the undéying
fundamentals sucas eal shoks (for example pro-
ductiity shoks, as discussedbave), monetay policy
tha counteacts sub changes mg not be optimal and
indeed can be desliitizing.8”7 Essentialy, using a
broader inde of prices or monetgrconditionswhich
include asset fixes,presupposes théhe monetarau
thorities undestand the equilibum or fundamental
prices Dr these assets. Monetaronditions indices as
practiced todg work reasonhly well for some coun
tries because the equilibm real exchang rate and

84This mg creae moarl hazad, but moml hazad can be limited
with effective supevision and egulaion. Also, see Mak Getiler,
Marvin Goodfiend, Otmar Issingand Luig Spaventa,Asset Pices
and Monetay Policy—Four Views (London: Cente for Economic
Policy Reseath, 1998) br views on why asset gce inflation is less
of a concen when thee is gods pice staility.

85ArmenA. Alchian and Benjamin KleiffOn a Corect Measuz
of Inflation,” Journal of Mong, Credit and BankingVol. 5 (1973),
advocéde using an inteempoal cost of lving index (ICLI) to prop-
eily reflect changes in the pwhasing paver of mong. A price index
based on the ICLI ms deeloped and computeddrf Japan ly
Hiroshi Shiluya, “Dynamic Equilibium Pice Inde: Asset Pice
and Infation,” Bank of &pan Monetay and Economic Studies
Vol. 10,No. 1 (1992)pp. 95-109and Shignoi Shiratsuka,“Asset
Price Fluctu@ion and Pice Indices, Bank of &pan, Institute br
Monetay and Economic Studiefiscussion Bper No. 99—-E-21,
July 1999.

86The optimal weight for eat type of asset in thesedader in
dices will dpend on the impact of assetges on curent and futue
economic actiity.

87The intuition hee is tha changes in asset es hae differing
impacts on economic acily over time d@ending on the undigr
ing causes &tcting the asset jges. Therefore, the optimal veights
for eat asset ary over time
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shot-term intelest ate remain elaively stale for
these counies. Neerthelessfor most counies, be-
cause equilibum asset pces, paticulady equity
prices,are \wlatile and almost imposdibto detemine
with ary dggree of pecision,a polig/ of tamgeting a
broader indg of prices or monetgr conditions &ces
severe practical and cong®ual dificultiess8

Monetary Policy at Low Inflation

Macroeconomic polig has beeneaty successful in
the industial countfes in abieving low inflation, but
the work of policy is not donesustaining easonble
price stdility presents its wn challenges. There ae
two aspects to this than recent yas hare come to
the fore. One is ddéation and the other is assetiqar
inflation. With consumer pce inflation—the e&plicit
or implicit taiget of mary cental banks—tnse to
zero, monetay authoities hare had to conbnt a
question thg hase not ficed in may decadesHow
should thg respond to dédition? The gpropriate re-
sponse deends,of course on the brm the defation
takes.When defation is the esult of deitient aygre-
gate demand theris no question thahe esponse is
the adoption of anxpansionay monetay policy, with
fiscal poligy available to povide adiitional suppor
depending on the sEusness of the dietionary pres
sure and theaom to maneuwsr alloved by medium-
temrm sustainhility considegtions. The dificulty may
lie in the implementi#ion of monetay policy in situa
tions where nominal shdrterm interest etes hae
been educed d&ctively to zero. While the 2ro bound
on nominal inteest etes constuins the dectveness
of policy through the intezst ates hannel,monetay
policy does not lose all &fctivenessThe dalleng
for policy is to pevent the econognfrom possiby be
coming caught in a detionaty spiral from which it
may be dificult to escpe The geder dalleng,
therefore, may be not the actual implemetitan of ex-
pansionay monetay policies, but rather the edy
recaynition of dificulties and the adoption of timel
and suficiently forceful policies. In thisespecttar-
geting a small posite rate of inflation—as the mid-
point of a taget range—would be peferable to taget-
ing zero inflation.

A difficulty with tageting a positie rate of infla-
tion—in excess of ay measuement bias—is tha
price incieases carafl belov the taget rates as ae
sult of sustained posit suppy developments qgrin
some caseshe consequence of ireased ¥posue to

88For a discussion of the issues see @sd#.E. Goodhat, “Price
Stebility and Hnancial Fagility,” in Kunio Savamaoto, Zenta
Nakajima, and Hioo Tagudi, eds., Financial Stdility in a
Chandng Ernvironment(New York: St. Matin’s Pess,1995),and
the comments Yo Horst Bodkelmann,Franco Buoni, and &y L.
Jordan. For an illustation of the pactical dificulties see Shatsuka,
“Asset Pice Fluctugion and Pice Indices.
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intemaional competition and domestic wttural re-
forms tha remove bariers to competitie picing. In
the case of posite suppy developmentsthe concen
is thd resistance to dittion might esult in ecessive
monetay expansion which in the frst instance might
be eflected in asset e inflation, especialy equity
prices,rather than in consumeripes. Fear of pecip
itating a shap drop in equity pices might then deter
the cental bank fom tightening polig until financial
imbalances and itdtionaly pressues hae deaty
surfaced

The solution to this dilemmajowever, is not to
abandon pice stdility as a long-un goal of monetay
policy, nor to edefne piice staility more bioadly to
include asset jces. Rrst of all, permanent inceases
in the economrwide rate of gowth of productvity are
unlikely to be so lage as to imp} a rate of defation
that if not resisted wuld adersely affect consumer
and lusiness sentimengnd lead to a cordction in
demand andeal actvity. Deflations associzd with
positive suppy developments & likely to be mild and
tempoary. Second}, redefning piice stdility more
broadl to indude asset jices would not be pdicu-
larly helpful: not only because of the di€ulty of con
structing and pplying sut a pice inde, but also be
cause diecty focusing monetgr policy on asset
prices can be dedidizing. While in retrospect it mg
seem tear tha monetay policy mistales were made
during past pisodes ofapidly rising asset pces,it is
not & all dear tha the mistaks occured because cen
tral banks écused on théwrong” price inde. A for-
ward-looking monetar policy will take into account
the efect of asset jge morements on futw inflation,
but precisey how policy settings should be adjusted in
response to assetige developments is not alays
clear, in pat because the leading indioa propeties
of asset pces ae not vell estdlished

The citical issues dcing poliymakers ae: When
should thg be concared &out the behdor of asset
prices?And how should thg act?Two situdions mg
be distinguishedOne is a sharbreak in asset mes
tha genestes turlulence in inancial makets and
threaens to disupt the fnancial system—dr instance
the sto& maket crashes in October 1987. In these cir
cumstances theris no question thacental banks
should espond to the assetige dedines by suppy-
ing the needed liquidityThe other situéon is a per
sistent ildup of asset jces, during which thee is
little evidence of infationary pressues, but tha
thregens to destalize economic actity and fnan
cial makets in the eent of a cash. In this case ther
may be easons to gsume thiainflationaly pressues
are mounting ht they are being tempanily offset by
benign infuences.There mg also be easons to be
lieve tha the huildup in asset [ces caries an in
creasedisk of a cash. In this case too cealtbanks
need to actThe response of polic to asset pce
movements should be symmieal—tha is, policy
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should espond not ol to shap dedines in asset
prices thathreaen to disupt the inancial system and
the econom more bioadly, but also to unsustaibke
increases in assetipes tha cary a similar isk. The
problem is tha for tednical and political @asons it
may be dificult to do so.Technically, it is extremely
difficult to detemine & ante vhether the in@ase in
asset gces is justiled by changs in fundamentals.
And even if it were not,the consequences of pgliac
tions on fancial makets and the econgmmore
broadly are \ery uncetain. PRolitically, too, cental
banks baiged with maintaining pce stdility may
feel tha they do not hae the manda under the cir
cumstances tagk biinging an end to a beriefal eco
nomic &pansion and @ egainst the judgment of mar
kets. The altenative, however—to delg action until
there ae dearr signs thaasset pce inflation is
spilling over to gnearlized infationary pressues—is
much more costy, as the gample of dpan so tealy
illustrates.

While thee is no melanical vay for taking ae
count of asset pre inflation in setting monetarpol-
icy, attention should be paid to it if past mistakae
to be @oided The dalleng facing stailization pol
icy stems fom the possibility thatraditional indica
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tors of inflationaly pressues—tha is, measues of in

flation in goods and seices pices—mg not povide
sufficiently unambiguous signald bw inflation rates
to allov policymalers to ely primarily or exclusively

on them in gugng the etent of imbalances thanay

be deeloping in an econoynas the gpansion ma
tures. Cental banks cannot ignerthe implicéons for

the econom of lalge changes in asset pres, paticu-

larly when thg may signal deiations from funda

mentals—notwithstanding theadt tha these deia-

tions will be dificult (or even impossile) to measue:

Monetay authoities should #empt to ascéain the
undetying reasonsdr the tiangs in asset pres and
detemine their elaionship to curent and futue ece

nomic actvity. In paticular, cental banks shouldxe

amine asset e inflation in light of other deeloping
imbalances thacan be sudienly reversed including

extemal and pivate sectorihancial balances aseiN

as gowth in mong and cedit ygregates tha pesis

tently exceeds gowth in nominal output ¥ a lage

maigin. Monetay policy should not taget or @tempt
to stailize asset pees, but neither can it rect the
consequence®oif economic andiriancial staility of

asset pce morements and unsustabla balance
sheet deelopments.
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