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SINTESI

Il contenuto di questo lavoro esprime solamente le opinioni degli autori; pertanto esso
non rappresenta la posizione ufficiale della Banca d’Italia.

L'utilizzo di un modello econometrico nella formulazione delle scelte di politica monetaria
non avviene mai secondo le modalita, schematiche e meccaniche, descritte nei manuali di economia.
La complessita della realta economica e la fondamentale incompletezza del modello impediscono
che i risultati degli esercizi di simulazione si traducano in automatiche, precise reazioni delle
autorita monetarie, rendendo cosi non banale la domanda: le decisioni prese hanno tenuto conto dei
risultati del modello?

Obiettivo del lavoro € documentare, con una metodologia econometrica, le eventuali
“tracce” di un uilizzo delle previsioni di inflazione elaborate con l'ausilio del modello econometrico
trimestrale della Banca d’ltalia nelle decisioni di politica monetaria relative al periodo 1995-97, anni
in cui il perseguimento di un sentiero disinflazionistico ha costituito l'obiettivo primario
dell’autorita monetaria.

| risultati empirici mostrano che le previsioni relative alla dinamica dei prezzi prodotte con il
modello trimestrale hanno svolto un ruolo significativo nel processo decisionale: in particolare, le
differenze tra quelle previsioni e gli obiettivi di inflazione annunciati, per 'anno in corso e per |l
successivo, dal Governatore della Banca d’ltalia sono positivamente correlate con 'andamento dei
tassi di interesse di policy. Le conclusioni dellanalisi empirica appaiono essere robuste, in quanto il
legame tra le previsioni realizzate con il modello trimestrale della Banca d’ltalia e gli interventi sui
tassi di policynon viene meno anche qualora si tenga conto di altre variabili potenzialmente
rilevanti nellambito del processo decisionale (tasso di inflazione effettivamente osservato nel
periodo precedente, previsioni di inflazione elaborate in maniera indipendente da altre istituzioni,
evoluzione di breve periodo del cambio della lira).

Pur senza configurarsi come una descrizione accurata ed esauriente di un’ipotetica
“funzione di reazione” delle autorita di politica monetaria, i risultati indicano come queste ultime
abbiano agito, nel periodo in esame, in m@aovard-looking, basando le proprie decisioni non
solo sullandamento effettivo della dinamica dei prezzi rispetto al sentiero di disinflazione

desiderato, ma anche sullo scostamento delle proprie previsioni dagli obiettivi annunciati.



ARE MODEL-BASED INFLATION FORECASTS USED
IN MONETARY POLICYMAKING?
A CASE STUDY

by Stefano SivieroDaniele Terlizzeseand Ignazio Visco

Abstract

The process througlthich economic policy is conceived and decidadnot besimply
described as theptimisation of a well-defined loss function subject ttee constraints
provided by a model ahe economy. Eveignoring the forbidding difficulties of eliciting a
stable and explicit loss function from real-life policymakéns,availability of amodelreliably
describingall the responses of @omplex economy to policy interventions is hardly to be
expected.Policy will therefore be made again$te background of amcomplete model,
lacking some policy transmission channels, subjedata reision and possibly tanstability
in the estimated equationsequiring continuous reassessmenthe light of the available
data.

Drawing on the experience gained with a macroeconometric motted Bank ofitaly,
in this paper we describthe uses tavhich such a model can lput in thepolicymaking
process. Wdind empiricalsupport for theclaim thatthe model is used ipolicymaking by
assessinghe extent towvhich the monetanpolicy followed bythe Bank ofitaly in a recent
episode was influenced by inflatipmojections that diverged frothe announcetargets and
by trying to identifyother influences that played @le. The episode considered covers the
1995-97 disinflation, whenupper limits to the current- and next-yeaflation rates were
explicitty announced by the Governor. Tleenpirical analysis clearly indicates a role for
model forecasts ahflation in monetary policymaking. This conclusiorrabust, asnflation
forecasts are shown to possess explanaiovyer with respect topolicy choicestogether
with a number ofother factors,including lagged values ahe policy instrument, lagged
inflation and other, independent, inflation forecasts.
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1. Introduction and main findings"

Are macroeconometric models usedpwmlicymaking? Inmore explicit terms, is the
design of policy based oncuantitative, forward-looking assessment of economic conditions
and the impact of policy instruments, thereby avoidhng often voicedtriticism that likens
policymaking tothe attempt adlriving acarwhile looking in the rear-view mirror? knodels
were used in the textbookay the answer to these questions could b®lyeabtained by
comparing thevalues ofthe policy instrumentsrequired to achieve (givetihe model) the
policy targets — or,more generally,the values ofthe policy instrumentamplied by the
minimisation of thepolicymaker’s loss function subject the constraints provided by the
model — withthe policies actually implemented. thhetwo sets of valueare the same, then
it can besafelyconcluded that thenodel has been used; if substantial differences are found,
the opposite conclusion should be drawn.

However, for reasons which will be recalled in the next section, models are not used in
the textbookway by policymakersywho rarely, if ever, accept the straight-jacket ahadel-
based policy rule.

To provide an answer to thariginal question — and implicitly aebuttal of the
mentioned criticism — a differemipproach is therefore needed. One such approach could be
simply to investigate whether mod&mulations andorecasts are provided to lmymakers,
and thus fornpart of their informatiorsetwhen taking policy decisions. From this point of
view our direct experienc&vithin a central bank, anolur indirect knowledge othe practice
followed in other central banks, certainly confirms that motlmiecasts andimulations are

1A previous version othis paper was presented tite Congress “Empirical Modeland Policy

Making”, Tinbergen Institute, Amsterdam, 14-May 1997.Helpful comments fronthe participants in that
congress, as well as from Ignazio Angeloni, Fabrizio Barca, Peter van Bergeijk, Paola Caselli, Carlo Giannini,
GiuseppeParigi, SalvatoreRossi and Paolo Sestitoare gratefully acknowledgedThe usual disclaimer
applies. Theviews expressed ithis paper are the authorsivnh and do notecessarily reflect those of the

Bank of Italy nor those of the OECD.

2 This conclusion is a bisharper than ishould be. In fact, aexternalobserveruncertain as to the

precise loss function ofhe policymaker or overlookinghe possible conditionalnature of the policy

prescriptions arisindrom the model might detect differences betweehe latter and theolicies actually

implemented which should not be taken eagdence rejectinghe hypothesisthat the model is used in

policymaking. Hencethe comparisometweenthe two sets of policyinstrumentvalues should be made with
some care.



regularly presented to decision-makeiidis however provides no guarantee that the actual
choices do reflect, in some form, the model-based inputs.

Drawing on theexperience gained in using a macroeconometric modeeadank of
Italy, we follow a more customary behaviouagproach, looking for “traces” of the model-
based inputs in policymakers’ behaviour, that is, in their policy decisiongarticular, we
find empirical support for theclaim thatthe model is used irpolicymaking —the more
ambitiousclaim that it is usefulvould require a counterfactual experiment arltl mot be
attempted — byssessinghe extent towvhich the monetaryolicy followed bythe Bank of
Italy in a recent episode wasfluenced by inflationprojections that diverged from the
announcedargetsand by trying toidentify otherinfluences that played @le. The episode
considered covers the disinflation of the perfoem mid-1994 to end-1997, when upper
limits to the current- and next-yeanflation rates wereexplicitly announced by the Governor
of the Bank. It thudasthe advantage ddllowing direct comparison between forecasts and
targets. Thesample is smallhowever, so that there is a need for caution in interpreting the
results. This notwithstanding,the empirical analysis clearly indicates a role faodel
forecasts of inflation in monetary policymaking.

This conclusion igobust, agnflation forecasts are shown to possesplanatory
power with respect topolicy choicestogetherwith a number ofother factors,ncluding
lagged values ofhe policy instrument, lagged inflation and eth independentjnflation
forecasts. We do namterpret the estimated equation atily-fledged reaction rule of the
monetary authority. Indeed, as mentioned beforedaut thatmonetary policycould ever
be characterised, with an operationally acceptable degree of accuracy, as a stsinipland
policy rule. In the period that we investigate, however, aberriding concern of monetary
policy waswringing inflation and inflatiorexpectation®ut ofthe Italian economy, making it
more likely that a relatively simpleharacterisation opolicymaking behaviouemerges. At
anyrate, we interprebur investigation as a modeattempt atverifying, with acase study,



whether there isny econometricallyletectable record ahodel forecastdaving played a

role in policy decisions.

It is perhaps interesting to drawparallelbetweenour attemptand that of a recent
paper byChristina and David Romdi996). Romer and Romer, aftestablishing that the
inflation forecasts produced by the Fed are superior to those producedntyercial
forecasters, investigate whethbe latter could extract thedditional information embodied
in the Fed forecasts (released withva-year lag) by looking athe Fed’spolicy decisions.
This implicitly assumes that thesee influenced by “inhouse” forecast$.lt is this implicit

assumption that we are testing in the case of the Bank of Italy’s decisions.

The paper is organised as follows. Sectidorigfly outlines thedifficulties inherent in
the textbook approach t@conomic policy, stressing in particular that somelicy
transmission channetselikely to be missingSection 3 placethe recent period agfxchange
rate fluctuation and disinflation — whiclprovides thebasisfor our empirical analysis —
within the perspective of longer-term price developments extatiangerate arrangements;
this also helps to clariffhe problems arising witlthe use of thenodel as a result of the
changes in exchangate regime that Italy wnt through recently. Section ldys down a
conceptual frameworwithin whichthe use of aincomplete model can be bettanderstood
and justified.Section 5empirically tests whether theolicy followed relied onthe model
forecasts, pssibly together with other sources ofinformation and otheranticipatory
indicators. Section 6 concludes. Thgpendix detailsthe data used in thempirical

investigation.

% As we rely orthe specific experiencgained with a model used incantral bank, we shaiflentify the

general notion oéconomic policywith the morespecialised one of monetary poliapdfocus on inflation as
the main (indeed, for the sake of simplicity, the sole) variable of interest.

4 In particular, Romer and Romer are able to rejectthe hypothesisthat the superior information

embodied inthe Fed’s forecasts concerrtie futurecourse of monetary policy, leaving ontjze other
possibility, namely that the Fed reacts to its inflation forecasts in taking its decisions.
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2. Why the textbook approach to economic policy does not work

The policymakingrole of economics iparadigmatically exemplifiedin the approach
pioneered by Ragnar Frisch and Jan Tinbergemmally compute thevalues of the
policymaking instruments that minimise some loss function subjéicétoonstraints provided
by an econometric model of the economy. Unithés approach economics almost replaces
policymaking: the policymaker provideghe loss function, the economist does thst. A
clear distinction is made between value judgements concerning goalsecmucal
judgements concerninthe feasibility of policymaking,and the roles of piecymakers and

economic analysts are defined accordingly.

Many criticisms canbe, and have been, raised agait& Frisch and Tinbergen
approach, though it undoubtedly hthge greatmerit of having describethe contribution of
economics to policymaking in kgically consistent way, thereby making it possible for

objections to be precisely formulated.

The policymakerdoes not ahays have a clear idea — independentiythed actual
possibilities available — of what he wants to achieve and the relative trade-offs. It is therefore
likely thatknowing what could be achieved, and at wdast, wil influence the setting of the
policy targets. Inaddition, the weights attributed sequentially changing goadse likely to
shift throughtime, taking intoaccount thegenuine accumulation of new knowledgetiase
goes by — as opposed to thmere unfolding of a specifipath along a pre-specifiathte-
eventtree. Moreovereven if wegrant that golicymaker hashe conceptuatquivalent of a
stable loss function imis mind, the difficulty of eliciting that information islikely to be
insurmountable, for reasons pertainimgth to culture and language on the one hand and to
accountability, politicapressures anchanging constituencies dne other. There goes, then,
the sharp separation between policymaker and economist of the approach just outlined.

Even more important, however, are reservations regarding the second ingredient of

the approachnamelythe availability of amodel thatreliably describesall the responses of a

> The paradigm is not uncontroversial. In particular, it implicitly assumes that the economy needs policy,

as it does natlways produceptimal results. Furthermore, tivapossibility — demonstrated by Arrow — of
deriving a collective criterion to evaluate economic results solely on the basis of individual preferences is side-
stepped by resorting to the preferences of a democratically (or otherwise) designated government.
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complex economy to policy interventions. $tartwith, the sinple assessment of thsitial
conditions will be at best fuzzy, with the distinction between whalteady known, Wwat can
be confidentlyguessed and whatssll unknownall too often blurred. In addition theis, of
course, the Lucas Critique on tlaek of invariance othe modelstructure tgpolicy changes,
a point that has perhaps received more attention than it deS&wesven ifthe model were
to show little sensitivity to the sort of problems raised by Lucas, some tbe policy
transmission channelare likely to be lacking and others will only be crudely and
approximatelytaken into account. Indeeahodel simulations are — and are recognised to be
— unfinishedproducts, to beombined with a number other “factors of production” in the
making of policy. Given an incomplete model, lacking somethef policy transmission
channels, subject toata reision and pesibly to instability inthe estimated equations,
requiring continuous reassessmenthialight of the availabledata,policy will not derive in
the textbookfashion fromthe minimisation of a losdunction subject tothe constraints
provided by a model othe economy. It W rather “emerge” — to usethe expression
introduced in a perceptive recent paper bySRiith (1998), where anumber of additional
remarks on the use ofodels by policymakers can be found — from a varietgafrces,
with the model providing, perhaps indirectly, some tife ingredients used in the
policymakingprocess. To put idifferently, nostraightforward model-baségolicy rule” is
offered to policymakers — wdoubt whether it would be takeseriously anyway —for a
reason that isnuchmore fundamental thatme non-structurality o€oefficients. Models are
inherently incompletehoth in their descriptions of treconomy and in thembility to capture
all the channelghroughwhich policy might affecthe behaviour ofthe economicsystem, so
that the very exercise of derivinghe optimal policy rule is a forbiddingone! Most
importantly,those who usenodelsare aware of this, anldave to find ways t@ecover the

® In fact, agentsnight adopt feedback behaviour — as opposethéfeedforward behaviouthat is at

the root of the non-structurality identified hycas —and thiscould be tested (Hendry, 1988; Favero and
Hendry, 1992); even if we assume that agents tbeir expectations rationally, theossible indeterminacy of
the equilibrium might lead téLucas-proof’ decision rulegFarmer, 1991); the sort gfolicy changes in
which we are interested might not be the fundamental regime chamgeaged by Lucas (Sims, 1988yen

if each individual agenteviseshis decision rules anticipating a changepiolicy regime, the aggregation of
heterogeneous respongegyht turn out to be much less sensitiban any of the individual ones, dhat
entirely neglecting the individual non-structurality might be better (Altissimo, Siviero and Terlizzese, 1999).

" A Bayesian approach, involving mior distribution on thepossible “completion” othe model, is

theoretically conceivablédowever,this is notlikely to be a viable option due tbe practical difficultieghat
would arise and thus to the “complexity-induced” scepticism on the policymaker’s side.
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information embodied in model simulations and to mgked use of it for policymaking
purposes. Morspecifically, modelsieed to be supplemented with an assessment, likehgt

a fuzzyone, perhapenly of a qualitativenature, of thanissing channels. Athe policymaker

is often in the best position tmake that assessment — if orflgcause he must bear the
responsibilityfor the utimate choice —the incompleteness of models leads to a crucial
interaction between model and poligyhich isabsent in the textbook approach. In émal,

the quantitative contributiofrom the model wil often be framed in terms of farecast,
providing a benchmark — conditional on informed guesses regarding the missing transmission
channels — to beompared with th@olicy targets in order to assess the need for changes in
the policy stance, even if their precis&ze cannot be determined as the result obptimal

control exercise.

These arguments acertainly not new among economists in central banks atiter
policymakingbodies.While lesscommon inthe academic literaturenterestingly theyappear
to underlie, at least in our reading, the distinction recently introduced by Svensson (1998) and
Rudebusch and Svensson (1998) between “targeting rulesirastidiment rules”, where the
former “isrepresented by thessignment of a loss function owgviations of a goal variable
from atargetlevel” and the latter expresses tipwlicy instrument as an explicit function of
available information”. Clearly, in a “textbook world” theseo kinds of policy rulewould be
equivalent. Indeed, astated byRudebusch and Svenss¢it998), when coupled with a
particular modethe targeting rule becomes a (perhempglicit) instrumentrule. On the other
hand, in a world invhich policymakersare reluctant to commit to thexclusiveuse of a
particular model —due to thenherent incompleteness of models — arahtto retain the
freedom to supplement model simulations with additional information and judgeniexits,
distinction can be justified. In fact, targeting rules are the superior alterhative.

8 In the words of Rudebuseind Sensson (1998, p. 2)Every central bankises more informatiothan

the simple (instrument) rules abmsedon, and no central bankould voluntarily restrict itself to react
mechanically in a predescribed way to new information”.
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3. Monetary policy in recent years: a bird’'s eye view

Between 1980 and 1985, that is between the aftermath of the secshdck and the
eve of theoil counter-shock, théalian rate of inflationmore than halved, from above 20 to
below 10 percent (Figuré). Between 1986 and 1992 which saw both afar-reaching
labour cost agreement that led tthe formal termination ofthe existing wage indexation
systems andhe Septembeexchangerate cisis — it hovered around 5.5 per cent. The
disinflation was mainly pursued through a non-accommodateghangerate policy within
the ERM agreements of the EMS, supported by@oropriately rigorous monetapplicy
stance. Owing to the slow progress in creating tinecessaryiexibility in the bargaining
system, and morgenerally in pricesetting behaviour, and aboga# to the continuousuild-
up of publicsectordeficits, which led tahe accumulation of an extremely large puldiebt,
the exchange rate commitment proved insufficient to complete the process of disinflation.

Figure 1

COST OF LIVING AND REAL EXCHANGE RATE OF THE LIRA @
(percentage changes on twelve months earlier for the cost-of-living;
index 1993=100 for the real exchange rate)
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°®  For more detailsseeGressani, Guiso andisco (1988), wher¢he role ofincomes policymeasures in

the mid-eighties is also described.
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This state ofaffairs eventually led tdahe exchangerate crisis, with thesuspension of the

Italian lira from the ERM and its free floating (and major depreciation) thereafter.

While this isnot theplace to provide a detailed evaluation of that episdéeshould

be observed that up to the Septembisisthe disinflationaryrole of monetary policy, acting

through theexchangeate channel, had been effective tre whole and in line with priori

expectations. However, in trebsence othe necessary adjustment in labour relations and

giventhe absorptioreffect ofthe growth in domestic demand fostered by rieimg public

sector deficits anddebt, the current account of thmalance of payments progressively

reflected the loss of competitiveness associated with the stability ditiaal exchangeate

and the country’s overall net foreign debt became substantial.
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Figure 2

BANK OF ITALY POLICY RATES AND EURO-LIRA INTEREST RATES
(percentage points)
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10" See Visco (1995) and Rinaldi and Santini (1998).
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After September 1992, thesk of inflation, especially as gesult of the pronounced
depreciation of théra, wascountered by &ery restrictive monetary stance accompanied by
a major fiscal tightening. This helped to deftiseview that a publidebt above 100 per cent
of GDP andstill growing meant arfinflation solution” wasinevitable. Togetherwith the
depreciation of théira, the substantial slowdown of domestic demand fostereehzarkable
sequence of current account surpluses liagthow practically eliminatedhe netexternal
debt.

Notwithstanding the pronounced depreciation of litee in the following two years
inflation continued to decline, partly owing the wage moderation produced by the two
labour cost agreements of July 1992 and July 1993 and théekaof unemploymenit: The
Bank of Italy accompaniethe reduction ininflation with a gradual easing of monetary
conditions (Figure2). Short-terminterest rates wergradually and steadiljowered, vhile
monetary objectivewere pursued that incorporated #mabitioustargets forinflation set by

the government.

In the summer of 1994, as the risk of inflation startech&derialise in connection with
a further weakening of the exchange rate (Figure 3), the acceleration of economic activity and
the deterioration of botfinancialmarket and survey price expectations, mongpatigy was
unexpectedly tightened. At firshoneymarket rates were raisefbllowed in August by the
official rates. Wth political turmoil and considerable uncertainty regardiisgal policy,
inflation expectations and long-term interest rates continued to rise folkwwing months,
and the exchange rate continued to weaken.

As the dollattumbled inthe wake of thévlexican crisisthelira collapsed in February
and March 1995, notwithstanding a furtliecrease irthe official rates and the introduction
of a substantiafiscal package by the newalian Government. Tahe inflation riskswhich
stemmed fronthe depreciationgriginating in thefinancial markets’ assessment of thate
and prospects of thaublic financesthe Bank reactednmediatelywith a furtherhike of its
repo ratesfollowed atthe end oMay by a third increase ithe discount ratéto 9 per cent,
225 basis points higher than in the spring of 1994).

' The effects ofthe labourcost agreementand the exchange rate depreciation on the balance of
payments and inflation are examined in more detail in Locarno and Rossi (1994).
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Figure 3
EFFECTIVE EXCHANGE RATE OF THE LIRA @
AND DM/DOLLAR EXCHANGE RATE
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(1) Calculatedris-a-visthe currencies of Italy's 14 principahding partners: index, 11.9.1992=100.

A rise in the index indicates an appreciation of the lira.

In the latter part of 1996, thexchangerate returned tats end-1993 level; in
November, thdtalian lira rejoinedthe ERM of the EMSwhich had been abandoned in
September 1992Meanwhile, long-term interestates fell substantially (the 10-year
differential with Germany narrowed from more than 6 percentage poitits sSpring of 1995
to less than 2 points at the end of 1996; Figdireinflation expectations were subdued
(Figure 5) and actual inflation fell from a peak monthly seasonally adjusted &tewif 8 per
cent in thefirst half of 1995 to less than 2 per cent in the lagart of 1996(Figure 6).
Starting inJuly 1996, monetary conditions wegeadually easedyowever,only in 1997 did
the official interest ratedall below thelevel reached in thespring 0f1994. The long-term
differential with Germany declinetthroughout 1997amounting toabout 30basis points at
the end of that year. M4 the lira/DM exchangerate basicallystable sincehe end of 1996,
inflation remained below 2 per cent for most of 1997 (1.7 per cent on an awenags
basis). Aftersystematically over-estimatingctualinflation sincethe end of 1995inflation
expectations converged to the latter in late 1997.
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Figure 4

LIRA/DM EXCHANGE RATE AND INTEREST RATE DIFFERENTIALS
BETWEEN ITALY AND GERMANY
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Figure 5
FORUM-ME SURVEY OF BUSINESS EXPECTATIONS:
CONSUMER PRICE INFLATION ®

(quarterly figures; percentage changes on year-earlier quarter)
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Figure 6
COST OF LIVING @
(percentage changes)
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The period from May 1995 to the end of 1996 is the one in which the use of the model
forecasts for the conduct of monetary policy is being examined and tested here. There are two
mainreasons for this choice. First, althougigets forinflation had long beepresent in the
Government’'s multi-year plannindocuments, it wasnly in 1995 that the Bank dfaly
startedannouncing explicitupper contours for futurenflation (see Banca d’ltalia, 1995,

1996, 1997, 1998Y. There is thus a meaniind) benchmarkagainst whictthe performance of
expectednflation could be evaluated. Overall, this reinforadeé credibility of the inflation
targets set by the Government, bbttause the Bank is recognisechave a direcpolicy
responsibility for inflation developments and because itkisown to devotesubstantial

121t should beobservedhat it isonly recently, aftethe 1992-93 trilateral agreement among government,
labourandbusiness unionénking nominalwages tanflation targets and scrappirfigrmer indexing clauses,
that the notion of an inflation target hlasgun to figure prominently in public debates on econgnicy.
For an account of the role of targets in ttadian experience see Visdd995), where the neddr budgetary
discipline as a precondition for their credibility was also emphasised.



19

resources to the maintenance and use ofrieeluponwhich inflationforecasts are baséd,
thus providing a sort of guarantee thaflation targets are nohopelesslyout of reach.
Secondly, inflation duringhe period wasiot monotone — ifirst roserapidly, then steadied
and eventually declined -thusmaking, at least potentiallyhe availability of “sophisticated”
— i.e., not merely extrapolative —inflation forecastsall the more important. On the other
hand, it is obvious that this is a masimplex period onvhich tostudy the rolelayed by the
model, if only because, as the above cursory overview should have madmatgachannels
of monetary policy transmission thikely played a majorole are abserfrom the model.
The reason for their absence is straightforward: we livevemadifferentworld fromthe one
that generated most of the observationsmbich the model is estimatediVhile difficult to
detecteconometrically,there is no doubt that the role fhancial markets has become
paramount, with exchange and intereges expectations noplaying an especially critical
role!* Abandoning the ERM thus laid the stresgiven the very high degree ofcapital
mobility, on the exchange rate chanrikke greater importance of expectatitighlighted the
role of fiscal uncertainty and political instability; and consumersfiamd may havestarted to
reactless predictably to sudden changes in confideiHogever, forecasts had Imecessity
to be producedbasically relying on anodel that didnot fully describe thoseelationships,
giventhelack of data asvell as an insufficient body of convincing evideried.o the use of

the model under these circumstances we now turn.

13 For a summary reference the Bank ofltaly’s quarterly econometric model (BIQMyee Galli,
TerlizzeseandVisco (1990). Recent discussiontb& main transmission channelsnabnetary policypresent
in the model is contained in Nicoletti Altimaet al.(1995).

4 Even though SivierandTerlizzese (1997) found littlevidence in favour of theypothesis of presence
of structural breaks in a number of tim@del equations, natll the channels through whichonetarypolicy
exertseffects oninflation areexplicitly accounted for ithe model. In particular, while “demand” channels
are sufficiently detailed (see Gavosto, Sivieand Terlizzese, 1995), as aseme ofthe effects of monetary
policy on price expectations (see Gaiatd Nicoletti Altimari, 1996), theBIQM only allows for an
assessment of the impact on inflation ajigaen change in the exchange rdte=e NicolettiAltimari et al,
1995). Themodelthus lacks, byand large, theessential channel linking actuahd expected values of the
latter variable to policy-controlled interest rates.

5 In particular, even if the relationship between acturalexpectednflation, interest anéxchange rates,
as well as modelling of risk premia, have been extensively studied in this period (see, again, Nicoletti Altimari
et al, 1995, andGaiotti and Nicoletti Altimari, 1996, aswell as theVAR analysis presented iGaiotti ,
Gavosto and Grande, 1997), model forecasts have been generally praddeethe “technical” assumption
of unchangecaxchange rates.
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4. How can an incomplete model be used?

It is perhapshot obvious that a model lackirtge specification of a number of policy
transmission channetsay nevertheless be usedpolicymaking. In realitythe model can be
used to that endnly to the extent that thpolicymaker has a — possibly rmaore than
gualitative — idea othe missing linksand can therefore “complete the modéfhowing
whereinflation would go, conditional on pre-specified paths fibre variables that monetary
policy is likely to influencebut whosetransmission channel st moctlled — notably, the
effect of interestate changes on thexchangeate — wil be a piece of information if the
monetary authority has a sensewdfich policy setting isimplicit in the pre-specified paths
and of the directions iwhich the latter would change were tpelicy modified.Under these
conditions, the model forecast can provide the basis for the policy choice.

To clarify this possibility, suppose the true model of the economy is:

P = M Xar Ry Yar) T €01y
X = (U, X) +N oy

where p is the variable that the policymaker is interested in controllings, the control,x is
a variable that affectp and is affected by the contro}, represents othefariables affecting
p butindependent of the contro and n are zerounconditional mean randofactors.

Note that the contrabnly actswith a lag ofone period. Weshallrefer to theoutput of the

first equation, for given values of,, andy,,,, as the model (conditional) forecast.

As we are considering, f@mplicity, only onevariable ofinterest — that is, we are
neglectingthe possibility of multiple, possibly conflictingoals — thefull specification of a
loss function can be replaced Hbye simpler reference totargetvaluesfor p. Given a

sequence of targets fqr, say {p" }.; = (Pis» Bas--- B ), @and givertheinitial conditions and

a sequence of valuésr y, one could esily solve forthe values ofthe control,say {u'}/ *,

that yield, inexpectation, the desired sequenteis, of course, would b@othing else than
the Frisch and Tinbergen setting.

Suppose, however, that thenly information concerninghe function h(l) were:

(a) conditional on a constant setting of the control, the expeated of the next-period is
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equal to the current period value, it€u _,, X ) = x; and (b) thesign of the partiadierivative

of h with respect to its first argument is, say, negative.

Consider now the following sequence of steps:

« produce a forecastonditional on unchangea, that is {8}/,, =( P, P.pe- B ), With
each predicted valuegiven by P, =mMX, R.q Ys), 1=1,2,...,T-t and
P, =M%, R, Y., ); note that, as @onsequence of (a), this amounts to a forecast

conditional on an unchanged control with respect to pdriod;

» compute a measure of thehortfall from the target” byapplyingsome functional to the

difference between the forecast and the target: f{ ., ~{ o} 1) ;

» set the current value of the control as a function osttwetfall; the simplest rulevould be

— under the assumption that >0, and rememberinthat, because of (b)h, >0 — to

increase (reducejhe currentvalue of the control whenever thehortfall is positive
(negative). By appropriately choosing a shrinking factor for the changes in the dbrgrol,
setting would ensure that the forecagéntuallyconverges orany constant target. More
sophisticated settings of the control al®iously possible, wherte size ofthe shortfall
as well as its sign would matter, possibly speeding up the convergence on the target.

* as new information becomes availablgdate the forecast and, correspondingly, the
measure of thehortfall; possiblyupdate the ruldinking the setting of the control to the
shortfall.

Although the sequence of steps outlined dusslefine a preciséreaction function”,
it does provide a set tehavioural rulegor the choice of the control thatake essential use
of the model forecast. Two things need to be stressed about such a set of rules.

First, the reasomvhy the model forecast provides a convenieénchmarkfor the
choice of the control is that tlls the policymaker vihat would happen were the contheit
unchanged. This isdirect consequence olr assumption (a)More generally,however, the
variable x could be expected to change frone current period to the next, even with an
unchanged control because either ¢baditional expectation off is different fromzero or

the dynamic equation fox is not in equilibrium. To the extent that thelicymaker has some
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clue as tathe expectedalue of x,,, conditional on an unchanged control he casiiti use

the model forecast iassentialljthe same way aanderour assumption (a) ; if he has no clue,
the model forecast is probably useless.

Secondly, use of the model makes it possible for the rule to be forward-loakiiad,

is essential given the lagged response of the economy to the control.

The generality, and to some extent the lack of determinacy of the above set of control-
setting rules matches the position of rather extreme agnosticism adofaeassheunction

h() is concernedwhich forced us to abandon the mdi@miliar ground of optimisation

techniques andesort to“rules of thumb” whose justificatioies, pragmatically, in their
(asymptotic)good behaviour. It is perhaps useful sbow thatfollowing a more traditional
line of argument and puttinguch more structure both on the “truefiodel and on our

knowledge of it, we could end up with a similar control setting rule.

Suppose we specified the above model as follows:

Puoa =0 Xy +B Vi tY R +E,
X =0 X A U + Ny
As before, given p }, = (0., .0., --B ) theinitial conditions and a sequence of
expected value®r y and assuming that andn havezeroconditional expected value, we
canimmediatelyobtain thevalues ofthe control{i’ }' * that minimisethe expectedalue of a

quadratic distance from the desired sequéhéétime t we have:
(1) l'I:+i—1:()\cx)_l[a6 )A(t+i—1+B Et(yt+i)+y §+i—1_ Ilii ]’ i::l-’ 21 ’T 't ’

with p, = p,, Xy =0 %, ,—A U4,_,and % =x, fori=2, 3, ...,T =t . To capture the
idea that informatiomvailability is ascarce resource in tipslicy choiceprocess, wassume
that no additional information accrues the values ofy aftertime t and up to timet +T
— for simplicity of notation, y,,, is used to denote the expectation asnoé t of thesame

variable; we assume instead tliaeé currentvalues of p and x are observableTaking

6 As we are neglectingor simplicity, the possibility that changes in thealue of the control are
penalised, the problem can be effectively solved one period at a time.
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account of theavailable informationthe actual choice of the control &tne t+i -1,
i=1 2, ....,T =t , will be:

(2 u:+i—1 = 0‘0()_1[(16 Xiviog TB Vi 7Y Ruia — ‘jﬁ I.

Defining the sequence ahodel forecasts d@ime t conditional on a given sequencevalues
for x, say unchanged withrespect totime t, as P,., =0 X +B ¥...tY B..

i=0, 1, .., T-t-1,with p, = p,, we can rewrite the optimal value of the control as:

(3) l'I:+i—1 = ()\CX )_l( pt+i - Fi+i ) - )\_1( X _6 ){+i—1) + ()\CX )_ly( p+i—1 - Ap+i—1) '

This equation relatethe optimal value ofthe control to a measure of the predicted
shortfall from the target; moreover, obsenatnges in th@ariable whichthe forecast is
conditionalupon,relative tothe value underlyinghe forecast, and observed predictenors
influence the setting of the control. In particular, if wWiesh out our alstract model by
interpreting thetiarget as therice level (or inflation rate), the control as theolicy interest
rate and the conditioning variablex as theexchangerate (with rising values indicating
depreciation), we casaythat, for agiven predicted shortfall fronthe target, thencrease in
the policy interest rateshould be larger, the more tegchangeate has depreciated relative
to the value assumed in the forecast and the larger is the previous over-prediction of prices.

It is clear that if we novassume thahe parameterd andd® are unknown, equation
(3) cannot be interpreted as aperational reaction rule. Rather, well wake it as a
convenient framework within which to investigate what use anyf — is made igetting the
control of theinformation provided byhe deviation ofthe modelforecast from the target.
The extremesimplicity of the Inearset-up outlined aboveyhile providing aclear benchmark
for our investigation, might obscure some of the issues involved in psétyng with an
incomplete model. In particulamhile equation (3)explicitly points totwo additional sources
of influence inthe choice of theolicy instrumentother sourcesnight beimportant if the
assumption of a conditionakro expectation foe andn were relaxed, thus permitting the
accrual of new information either dne forecastingnodel or orthe “transmission channel”.
Moreover, laggedalues ofthe controlvariablewould appear in the equation ifcastwere
assigned to changes the control. Moreover, the uncertainty regarding ttasmission
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channels might be reflected incautious approach tpolicy setting, with actualnflation
being given a non-negligible weight.

It is perhaps wortmoting that, even ifthe model were completéhat is, even if all
parameters were knowngxpressinghe optimal value ofthe control as dunction of the
forecast reduces theumber of variables thahe policymaker needs tetake explicitly into
account. Themodel forecast is a sort oBufficient statistic for that(possibly large)
information set of variables — such ay in our simplesetting — that affecthe target

variable but are not affected by the control. The effort of producing a path fovtresges,
particularly ifthe relevaninformation isnot available on aegular basis, is best undertaken
within the model framework,both in view of the discipline it imposes on information
gathering and processing and because it allows a more econddmnesibn of labour”
between the policymaker and the econorfist.

5. Some empirical results

In light of the abovediscussion, most of the forecasts produwgith the quarterly
model ofthe Bank ofitaly (BIQM), especially ithe most recent period, atenditional on a
constantvaluefor the exchangeate — often that praiing atthe beginning of &orecasting
round. While agreatdeal of effortgoes intotrying to identify apath for the policyinterest
rate that isdleemed to be consistent with theen exchangeate —relying on off-model
information, forexample that embodied the term structure — it is fair tsay that in the
horizonusuallyadopted for the forecast (up two years aheadhe inflation developments
simulated withthe BIQM would show, for agiven exchangerate, little sensitivity to
alternative interestate assumption$® In the most recent period, the quarterly forecasts
producedwith the BIQM —usually available tahe Governor in late January, la&eril and
late September — have been supplemented withomthly “focus” on inflation, aimed at
producing themonthly profile consistent with themodel forecast and — between two

17 Of course, if the model were “completiéierewould be no need for such a division of labour: knowing
the target, the economist could directly compute the optimal value of the control.

18 Alternative assumptions on tpath of the policynterest rates would, aine contrary, have sizeable
impact on the developments of real variables and on public finance balances.



25

“proper” forecasting rounds — at updating tinenthly profile onthe basis of the observed
preliminary inflationdata,availablearound the 20th of each mont¥heneverthe observed
data were consistemtith the forecast, no change wamde to theannual figureproduced
with themodel; ifthe observed datauttoo much strain orthe model resultthe latter would
be modified, possibly with a quick model re-rdn.

Defining each elementary period tee interval betweenwo updates andonsidering
that in some months more than one update was madeaweeatotal sample of 34eriods,
from late February995 to late Decembdi997. The span dfime covered by thesample is
defined bythe simultaneousvailability of a monthlybreakdown of thenodelforecast and of
a limit valuefor future inflation — alsoreferredto, slightly inaccurately, ashe “target” —
explicitly announced by the GoverndrAs the regressionisicludethe laggedvalue of the
endogenous variable, atlkde data for 1997 were reserved for out-of-sample stalsigis,
the actuakstimation sample includes 24 periosigrting from 4 Mayl995 andending on 21
January 1997 (periods 2 to 25 in Table A.1 in the Appendix).

At the beginning ofeach period théollowing information is availablethe inflation
forecasts for the curregear andhe nextyear;the inflation targets — asnnounced by the
Governor — for the currentear andthe nextyear (up to December 1995 and from May
1996; from Januar$996 toApril 19960nly the target for 199@nnounced in May995 was
available; similarlyfrom January to May997); the sequence of forecastiagors realised
thus far (whether the current monttilation data isavailable omot depends on thprecise
day on whichthe period begins and thusay vary fromperiod to period); thexchangeate
realisedthus far.Also known, ofcourse, are thassumptions upowhich the latestavailable
forecast is conditional and leost of othersometimes only qualitative, information on the
state of the economy and expectations.

19 An almost equivalent procedure, which was #stowed, involvesthe production of a range ofodel
forecasts — conditional, for example, on alternapathsfor the exchange rate -and theselection of the
forecast that proves to be closest to the observed value.

20 While the firstofficial announcemenwas made by the Governor on Bty 1995, forecasts available
at the beginning of the monthere close to those produckeder. We therefore assurtteat theGovernor had
already formulated the targets by the beginninlylay. In fact, our resultarerobust tothe inclusion of the
additional period starting at the endF#bruary 1995, althougihe assumptiohat the target had already
been formulated bthen ismore strainedHowever, agnentioned in the text, this additional perioduged as
the “initial condition” when considering lagged variables.
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The available informationcan be used taconstruct a measure of fiationary
pressure”. We take aeighted average of thdifferences betweeourrent-year and (when
available) next-year annual inflation forecasts and target values, with a larger weight assigned
to the currenyear up tothe end of thesummer and rapidlgecliningthereafter. It must be
stressed that the announcemeantsde bythe Governor set the upper limit tife targeted
inflation rate, as they were phrasedilassthan x per cent”. Therefore, there isedement of
arbitrariness inour measure of inflationarpressure. As we assume that tfference
between the “true” (unknown) targetnd its (known) uppetimit is a constant, the
arbitrariness shoulchot be of serious concern. Howevenir assumption might be too
restrictive and the attempt tmrrect for past forecast errazan also be interpreted as a way
of taking account of théime-varying) probability assigned to respectthg uppetimit.*
During each elementary period a certain number of very-short-mataptyauctions are
conducted. We take the average of the auction interest rates to be the\aoiabte of the
monetary authority, as we assume taay short-rundemand factoraffectingthe repo rate
are quickly averaged out. A detailed description of the data is provided in the Appendix.

We use these data tssess the role oghodel forecasts oinflation — given the
announcedtarget — in policy decisions. We do this by takiagvantage of themain
implication of theanalysis inSection 4 — theossibility of expressinthe policy control as a
function ofthe difference between modé&recasts, conditional on “unchangedipgd, and
targets —regressing the policy instrument tre measure ahflationary pressure asefined

above.

The estimates are presented in TabléSince, as mentioned earlier, the presence of
costs associated with changing the policy instrument would add a dynamic element to policy
setting, we take the change of the repo rate as the dependent variable and include its lagged
value in the regressions to allow for this possibility. Moreover, all the specifications include a

2L A regression in which positive and negative discrepancies between predicted inflation andlaeget
areallowed to impact differently othe policy variable (results not reportdslow) did indeed confirnthat
the reaction of theolicy interest ratewas asymmetricwith a largercoefficient on positive inflationary
pressure.

22 Given thenature of the datased (specifically, our elementary pericat® notequally spaced), one
might expect heteroschedasticity of residuals; however, as no evidence of heteroschredesiias detected
with the usual tests, Table 1 reports standard OLS estimates.
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Table 1
RESULTS OF REPO RATE REGRESSIONS
(dependent variableAi; sample period: see the Appendix)
(1) (2) 3) (4) (5) (6) ()
constant 0.334 0.288 -0.151 2.906 1.071 2.545 2.600
(0.851) | (0.812) | (0.724)| (1.281 (0.969 (1.144)  (0.920)
dummy(1996.01) | -0.619 -0.648 -0.591] -0.517 -0.436 -0.614 -0.5p4
(0.268) | (0.237)| (0.207)| (0.196 (0.215 (0.178)  (0.190)
i -0.066 -0.045 -0.009 -0.548 -0.252 -0.455
(0.121) | (0.086) | (0.077)| (0.195 (0.164 (0.178)
p 0.548
(0.287)
p -0.507
(0.376)
p-p 0.574 0.495 0.412 0.490 0.402 0.364
(0.261) | (0.229) | (0.198)| (0.217 (0.199 (0.165)
1000og(e/ e,) 0.083 0.054 0.070 0.058 0.057
(0.030) | (0.028) | (0.030)| (0.028 (0.026
pe 0.184 0.307
(0.164) | (0.172)
P, 0.329 0.382
(0.143) (0.136)
p¢ - p, 0.215
(0.144)
i, =P, -0.514
(0.175)
R? 0.386 0.384 0.558 0.714 0.625 0.693 0.711
o 0.231 0.225 0.196 0.167 0.185 0.168 0.168
Serial correlation 0.040 0.053 0.002 0.041 0.01p 0.022 0.025
n 24 24 24 24 24 24 24

Notes: Serial correlation: Lagrange multiplier test, F version, tail probability.
For the definition of variables, see the Appendix.



28

constant and @ummy, corresponding roughly to Januat®96, whenthe CPI basket and
weights were modified.

In the specification in column the model forecast and thearget areincluded
separately taverify whether the restrictioimplicit in the construction ohflationary pressure
is accepted by the data. Theefficients ofthe two variables havehe expectedign and
roughly the same size.

Imposingthe restriction thathey sum tozero, acceptedavith a tail probability of
more than 80 per cerigads to thespecification in column 2, whergflationary pressure is
significant at a 5 per cent confidence level.

While the analysis in Section 4 suggests that exchaatg'surprises” — vis-a-vis the
assumption underlyinthe forecast — and past forecastorsmight play arole, attempts to
include thesevariableswere notsuccessful. Rathethe underlyingtrend in thelira/DM
exchange rate — as measured by the log change in theviaitdsle — is included in column
32 This variable is significant @he 5 per centonfidence levelThe sign and size of the
other coefficients are basically unaffected, but the proportion ofariability explained is
substantially higher.

In none of thespecificationspresented in thérst three columns ishe laggedepo
rate sigificant. This might bedue, however, to dack of balance”;more explicitly, to the
lack of a level variabléor inflation, permittingthe determination, iequilibrium, ofthe real
rate. Incolumn 4two such variablesare included: the lastinflation rate known at the
beginning ofeach period and thmflation forecast produced by a pool of private sector
forecasters (theo-called Consensus forecast)ich is alsoknown at thebeginning of each
period. While the former isclearly significantthe latter isonly significant at a confidence
level of 10per cent. However, the laggeebo rate is now sigficant, with a coefficient the
absolute value ofvhich is roughly equal to theum of the coefficients ofthe two inflation-
level variables. Thisuggests &pecification which pinglown, inequilibrium, the real rate.
The coefficient ofinflationary pressureremains highly significan{with a tail probability

% Problems of simultaneityight be important herédowever, theyare mitigated by the lags with which
changes in theolicy interest rate ardikely to affectthe exchange ratéMoreover,the inclusion of the
exchange rate in the regression does not materially change the value of the other coefficients.
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slightly higherthan 1 per cent) andoughly of the same size. Thesignificance of the
coefficient of the underlying trend in the exchange rate declines marginally.

In the nexttwo specifications (columns 5 and 6) we check separdtelythe two
variables capturinghe level of inflation. Inboth casesheyare sigificant, togethemwith the
lagged value othe repo ratewith coefficients havingppositesigns and roughlyhe same
size, thuconfirming an equilibrium specification that identifige real rate. Theneasure of
inflationary pressureremains highly significant in altases. Theunderlying trend of the
exchange rate also retains its explanatory power, with a roughly unchanged coefficient.

Comparing the two alternatives, actual laggeaflation seems to have more
explanatory power than the Consensus forééastontribution of the latter tpolicymaking
cannot be ruled out, howeve&pecifically, Consensus forecasts can be seen as representing
the use in thelecision-makingrocess of otheanticipatory variables —etherchoices could
be surveydata on expectations or market expectationsnaisodied irthe yield curve — in
addition to themodelforecasts. Imposing theomogeneity constraint ithe specification in
column 4 thathe sum ofthe coefficients ofthe laggedepo rate, théast observednhflation
rateand the Consensus forecasizieeo, wecan rewrite thespecification as in column 7. The
Consensus forecast thus contributes to the choigelimfy to the extent that differs from
observedinflation — perhaps signalling the intention to curb private expectations. The
restriction is accepted with a tail probability of almost 70 per cent; our measnoflatainary
pressure is largely significant. Both the underlyirgnd of the exchangateand the measure
of “excessive” private inflation expectations — representing off-model information relevant to
the choice of policy — play a sizeable role and are statistically significant at a confelesice
of 5 and 10 per cent, respectively.

As stated above, thesstimatesonly aim at verifyingwhether econometrievidence
can bedetected ofmodel forecasthaving played aole in policy decisionsthus, we do not
believe thathe estimated equation can be interpreted as a fully-fladgedion function of

24 |t is worth reportinghat avery simple specification regressing tlewel ofthe repo rate on a constant
and on ameasure of inflationary pressure would shohighly significantcoefficient onthe latter and anR
larger than0.6 when the pressure ®mputed onthe basis ofthe model forecast, whereas, when it is
computed orthe basis otthe Consensu®recastthe coefficient is bottsmaller in sizeand not as significant,
with an R of about 0.3.
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the monetarypolicy authority. The reaction rulmay in fact be unstablever time, as the
policymaker’s preferencasay chang€’’ In addition,our estimates ignore thgossibility that

other targetsnayalso be of concern for th@licymaker(e.g., output growth): to thextent

that the discrepancies between forecasts dathet values for the missingtargets are
correlated withthose forinflation, our estimates are bound to hsstable even if the
policymaker’'s actual preferencese not (thefact that, as argued abowsithin the sample

period examinedhereinflation was unquestionablihe overriding objective of thenonetary

policy authority partially alleviates these concerns).

All this notwithstanding, it may be interestinglomk at the‘equilibrium” implications
of the estimated equation arder to detecits implicationsfor the value of the real interest
rate and to assess how relevaftpm a quantitative point of viewthe effect of the
inflationary pressurevariable is onthe policymaker’s setting othe interest rate. To do so,
subtract the targenflation rate from both sides of equatior(7) and definethe real interest
rate as thalifference betweethe (nominal)repo rate andargetinflation.?® The latter can
then be written as a function of a composite inflationary pressure indicator (itself a function of
model forecasts, Consensus forecasts and past inflation):

r =2.600+ 0486, + 088 —-p )
where the composite inflationary pressure indicgas given by the following expression:

p=0417p+ 0244° + 0339, .

5 Actually, the equation reported in column 7 of Table tassiderably stable throughout most of 1997.
Specifically, an out-of-sample Chow test for periods 26 to 33 (for a total of 8 out-of-estimation-sample
observations, from January to October 1997) gives a tail probability of almost 90 per cent, thefaxerage
error amounting to leghan 7basis points (the largest error is just slightigher tharone time the standard
error of the regression). By contrast, if one includes3éth observation (from 23 October to 21 December
1997), the tail probability drops to less than 2.5 per cent; the forecast error in the 34tleymyeuts 65 basis
points. As to thecauses othis sudden instability emerging Movember-Decembet997, it is interesting to
notethat inflationexpectations, after being systematicddlgher thanactual inflation throughout 1996 and
most of 1997, converge tihe latter in the closing part of 1998ee Section 3 abovene might thus
concludethat theestimated equation, after performing remarkably satisfactorilghénfirst 10 months of
1997, becomesunstable precisely when monetgoglicy appears to haveucceeded ircurbing inflation
expectations (it is worth noting that the estimated equation implies a high equilibrium level of the real interest
rate, at over 5 per cent; see below).

% The lagged real interest rate is hdedined aghe difference betweethe lagged(nominal) repo rate
and the currentarget inflation rate However, given that we areonly interested in the “equilibrium”
implications of the estimated equation, this does not affect the main conclusions.
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The estimated equation thusplies that thepolicymaker assesses inflation on the
basis of severaources, the largest weighising given tahe model's forecasts and fmast
inflation, the role of Consensus forecasts being slightly less relevant.

Eliminating the dynamics, the expression above becomes:
r=5058+ 1716p - p ).

According toour estimates, the compositaflationary pressure indicator, as defined
above, has aather large impact othe real interestate: ifall sources ofnformationsignal
that inflation (whetheprospective or current) is 1 percentage point higher than its desired
value, then this W result in an increase @bout 170basis points in the real interasite.
Thus, the econometric estimates shiowt only that a statistically significant relationship
between model forecasts apdlicy rates can be found, but also that thaationship is
guantitatively relevant. The positive responsehef real rate tonflationary pressures is a
common feature of “successful monetgglicymaking”, asargued by ClaridaGali and
Gertler (1997, 1998a and 1998b)In fact, acoefficient larger tharone is shown to be
required in order to avoid self-fulfilling equilibria.

The estimates alsmnply that the equilibrium level ofthe real interest ratéwvhere
equilibrium is defined ashe situation inwhich no inflationarypressure is perceivethat
requires astiffening ofthe monetanpolicy stance) is thereforfairly high (around 500 basis
points). Such digh level ofthe real interestate isconsistent with the fadhat, within the
sample period examined here, the mongpaticy authority in Italy needed tfirmly establish
low inflation expectations and convinttee public that allnecessary measures would be taken
in order to complete the disinflation process fully.

6. Concluding remarks

Againstthe background of long monetary policy transmission legstral banks are
often accused ofelying excessively ompast and currennflation in their decision-making.

27 While not strictly comparable, due to significatifferences inthe approach andample period, a
similar result — i.e., gositive response dhe real interest rate to inflationary pressurestalty — is also
found by Angeloni and Dedola (1998).
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The case studgxamined in thigpaper suggests that tleeticism is ungenerous. Monetary
policy choicesare shown to react tdifferences betweetargetand forecasinflation, thus
embodying a clear forward-looking component. Reliance on actual inflation, ootitisxt, is
not a sign of “looking backward”. Rather, actual inflation providesriiial conditions of the
forecast, allows the assessment of forecamtrors and,particularly in the context of a
disinflation strategy, may have a signallingrole in anchoringthe public's inflation
expectation$®

The role ofinflation forecasts stressed in ttpaper is not newindeed,precisely as a
consequence of the long transsmon lags, it is hard tonagine an effective monetapplicy
strategy that doesot rely on aforecast of futurenflation. Thispoint has beeemphasised
recently in the literature on inflation targeting with the suggestion that the centrashzuld
pursue inflation forecast targeting (Svensson, 1997) a@alysisbearsmany similarities with
that in Svensson’s papeshich likewise concludes thédif the inflation forecast is above
(below) thetarget, the repo ratehould be increased (decreasef)’ 1120). Themain
difference is that we doot share the somewhaitimistic view onthe production of an
inflation forecast that ismplicit in much of Svensson’s papetpgetherwith the idea that
there is a completenodel readily available that tpuite accurate up to symmetric,zero-
mean randonsomponent? This is especially so in a complperiod like the onexamined in
this paper,when new, un-modelled, channels of transmission of monetary policy acquired
paramount importance and tisgabilisation of inflationexpectations became assential
element ofthe dsinflation process. As a result, ieelieve that Svensson’s plé&a complete
disclosure of the details of central banks’ forecasts is petbapsxtreme, as it neglects the
possibility thatmarket participants, bgnechanicallyinterpreting thenformation available to
the central bank, would overreact and cause turbulence fmémeial markets. On a more

general level, we think that monetary policymakingjile relying heavily onstructured

2 A somewhat different perspective on the role of pask current inflation imonetary policymaking is
provided byClarida, Gali and Gertle(1998b), where it is showthat actual inflation enters modified
forward-looking Taylor rule only as an instrument for future inflation.

2% To be honest, Svensson recogniges forecasts “will in practice have to combine both formal and
informal components, for instance with judgmental adjustments of more fetraedural forecast$-orecasts
will hardly be purely mechanicalHowever, he somehodismisses the complicatiotisatwould follow from
these statements on thmsis ofthe argument thatmore structural modellingand use of extramodel
information and judgement by forecasters are likely to produce forecasts with acceptable precision”.
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economic analyses and formal forecastogs (as weéhave tried tashow),embodies such an
essential component of judgement diadt” that attempts toframe the decision-making
processwithin a comprehensive rule-basetrategy yield, at best, amerely suggestive
analytical tool with littleoperational value. Aworst, they givethe impression thathe hard
thinking needed to produg®odpolicymaking can be dispensedth, thanks to a siple rule
of conduct. Unfortunately, no such shortcut is available.
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Appendix

Data description

Data from 24 February 1995 to Zdecember 1994are grouped into 3élementary
periods (see Tabla.1), whosestarting dates correspond to taeailability of a new
inflation forecast inthe Bank of Italy. It must be stressetit these forecastare not
available to the general public. The estimatdiesnot makeuse ofthe forecast
produced athe end ofFebruary 1995; moreovethe last 9observationsarereserved

for out-of-sample stability testinglThus, the actual estimation sample includes 24
elementary periods, starting with tfegecast of 4 MayL995. The first periogrovides

the initial condition of the dynamic specification.

Average lira/DM exchange rate between two consecutive inflation forecasts.

Weighted average of “consensus” inflatifivecasts (simple average thfe forecasts
produced by the major domestic forecasting institutiollsg source for thesdata is a
digest of internationaleconomic forecasts, periodically published by Consensus
Economics Inc. (various issues); the institutions in thseirvey include Banca
Commercialeltaliana, Banca diRoma, Bank of America Milan, Cariplo, CER,
Chase Manhattan Bank - Milan, Confindustr@edito Italiano, Deutsche Bank -
Milan, ENI, Euromobiliare, FIAT|RS, ISCO, JP MorganMilan, Prometeia. Ireach
month, theexact composition afhe samplemay vary, buthe forecasts byhe major
institutions are almost invariably included in tlensensus figures. As to the
construction of the weightseethe description ofp below. “Consensusinflation

forecasts for 1995, 1996 and 1997 are shown in Figure A.1.

Last available monthly inflation figure (with respect to correspondimanth of
previous year). Monthly CRlata areusually released around the 20th of each month;
however,the exacttiming and sequence fothe release of inflation data changed
during the sample period.

Weighted average of the inflation targets announced by the Governor of the Bank of
Italy. For 1995, an inflation target of “at below4.5 per cent, net of indirect taxes”,
was announced on 31 May 1995;tbe same date, an inflation targetioélow 4 per
cent” was announced fdi996. Although no target hdmben announceokeforethen, it

is assumedhat thesame values were already implicitligrgeted at the beginning of
the month, when the relevaiatrecast was already available. Also, sitioe target for
1995 was announceakt of indirect taxes, a target gross of indirect taxasbeen
constructed by adding thedfect of indirect taxes on inflation, as estimated at the end
of the year (0.8per cent). For 1997, an inflation target “bElow 3 per cent” was
announced on 31 Ma}996. As to 1998, “a rise in consumer prices of 2 per cent or
less” (Banca d'ltalia, 1997)vasthe target announced on 34ay 1997. As to the

construction of the weights, see the descriptiopobelow.

Average repo ratbetween two consecutiveflation forecasts. Irthe period examined
in thiswork (from 24 February 1995 to 21 December 1997), 165 repo operatias
effected, an average of one operatorry 6 days. Givethattheyare grouped into 34
periods (according to the dates on whigw forecasts were producethere are an
average of about 5 repo operatiqgpes period, with a standard deviation of 3.8 (the
minimum number ofrepos —one — is observed in periotl8, 24, 27 and 32,
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corresponding to the time spans frorduy to 22 Julyl996, from 15November to 25
November1996, from 26 February to Blarch 1997and from 29 September to 6
October 1997, respectively;the maximum number ofepos — 19 operations —
corresponds to the firgibservation, from 24 February toMay 1995). The within-
observation variability resulting froihe aggregation criterioadopted (see also the

description forP below) is very limited.

Weighted average of the Bank ély’s inflation forecasts. Corresponding to each
available forecast of inflation, a weighted average cafrent and next(when
appropriate) year-on-year inflation is constructedjng a logistic functionthat
attributes most of the weight to current-year inflation in ¢barse ofthe first few
months, while the weight is shifted to next-year inflatiowardsthe end of theyear
(the currentyear’s weight is almost 1 in Janua®.,5 in August,lessthan 0.1 in
December; experimenting with different weighting schenad not result in
appreciable changes in theinresults of the paper). Out of the f¢decasts available
for thiswork, 14 werethe result of a forecasting round requiring tise of theBIQM
(although there arasually only 3 full forecastingounds in a year, occasionally the
availability of new information prompts a quick updatettod latestforecast). In the
months between two forecasting rounds based on the quarterly model, npoofitdgs
consistent with the latest availabjearly figure are produced (thereare thus 20
monthly profiles ofthis kind in our sample). Thisreakdown often takes place at the
same time as a regularodel forecas(in 7 out of 14 model-based forecasting rounds,
a monthly breakdown dhe annualfigure was also produced; no monthly profile is
available before May 1995). Occasionallythe monthly profiles incorporate new
information and thémplied annualfigure is not consistent with the latestodel
forecast. On average, there are about 30 days between two consecutive forecasts (with a
standard deviation of 18.5). The numbeda¥sper period varies from minimum of

7 (between 29 September to 6 October 1997) to a maximum of 69 (from 24 February to
3 May 1995). As a result, the number of repo operations included inoeaehvation
also varies (see the descriptioniofilbove) The Bank ofitaly’s forecastsareshown in
Figure A.1, together with the “consensus” projections.
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SAMPLE FEATURES

Table A.1

Period From: To: Number of repg  Number of
(dd/mm/yyyy) | (dd/mm/yyyy) | operations in| days in period
period

1 24.02.1995 03.05.1995 19 69
2 04.05.1995 17.05.1995 2 14
3 18.05.1995 20.06.1995 6 34
4 21.06.1995 19.07.1995 6 29
5 20.07.1995 09.08.1995 4 21
6 10.08.1995 21.08.1995 3 12
7 22.08.1995 12.10.1995 10 52
8 13.10.1995 26.11.1995 6 45
9 27.11.1995 26.12.1995 3 30
10 27.12.1995 11.01.1996 3 16
11 12.01.1996 22.02.1996 5 42
12 23.02.1996 06.03.1996 3 13
13 07.03.1996 24.03.1996 2 18
14 25.03.1996 17.04.1996 2 24
15 18.04.1996 08.05.1996 3 21
16 09.05.1996 23.06.1996 4 46
17 24.06.1996 08.07.1996 2 15
18 09.07.1996 21.07.1996 1 13
19 22.07.1996 06.08.1996 3 16
20 07.08.1996 08.09.1996 5 33
21 09.09.1996 24.09.1996 3 16
22 25.09.1996 08.10.1996 3 14
23 09.10.1996 14.11.1996 5 37
24 15.11.1996 25.11.1996 1 11
25 26.11.1996 21.01.1997 9 57
26 22.01.1997 25.02.1997 6 35
27 26.02.1997 06.03.1997 1 9

28 07.03.1997 23.04.1997 8 48
29 24.04.1997 19.05.1997 4 26
30 20.05.1997 22.07.1997 10 64
31 23.07.1997 28.09.1997 11 68
32 29.09.1997 06.10.1997 1 8

33 07.10.1997 22.10.1997 2 16
34 23.10.1997 21.12.1997 9 60
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Figure A.1

BANK OF ITALY AND CONSENSUS INFLATION FORECASTS, 1995 - 1997
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