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TheVdued Intermediate Targetsin
| mplementing Monetary Policy

Benjamin M. Friedman

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

5. Traditional r efer encesinclude Friedman and Schwartz (1963) and Ander senand Jordan
(1968).
6. See, for example, Sims (1972, 1980)and Friedman (1983and forthcoming).
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relevant economic theory to restrict the representationd a varigble's ex-
pected movement, and hence also to identify the unexpected part of its
actual movement.

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

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

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

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

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

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

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

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

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

10. See again Wallich (1984).

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

(1) Aggregatedemand

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

(2) Aggregate supply

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

SE = .00347 R =8 o= -1

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

(4) Money supply

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

(5) Termstructure

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

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

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

Definitionsof Symbols E high-employmentfederal expenditures
|

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

R = stock of nonborrowed reserves
rp = discountrate

.= Baacorporatebond rate

rs = threemonthTreasury hill rate

g - outstandingshort-tefm federal debt
X =red GNP

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

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

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

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

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

13. Asan historical matter, of course, only one (at most) of thesetwo descriptionsof the
monetary policy processcan be correct for the modd's estimation period. It isin genera not
vaid to draw inferences from a model estimated assuming a stochastic structure different
from that which characterized actual behavior during the estimation period. The relevant
question hereiswhichof the two policy instruments was exogenousduring that period.



The Value of | ntermediate Targetsin Implementing Monetary Policy 179

necessarily limit—although, apparently, to a surprisingly small degree—
themodd's ability to represent actual macroeconomicbehavior. ' Thecor-
responding advantage purchased by those restrictions is not just
convenience, but the facility that the resulting modd's form providesfor
explicitly analyzing policy questionslike the onesaddressed here.

Intermediatetar getsfor nominal income

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

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

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

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

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

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

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

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

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

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

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

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

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

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

(ReservesExogenous)
Information variable(Z)

Variablesin regresson AM Arg Ar, aC

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

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

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

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

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

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

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

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

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

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

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

Intermediatetar getsfor real incomeand prices

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

(Short Rate Exogenous)
Information variable(Z)

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

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

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

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

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

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

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

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

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

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

(ReservesExogenous)
Information variable(Z)

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

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

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

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

Conclusonsand caveats

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

(Short Rate Exogenous)
I nformation variable(Z)

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

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

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

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

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

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

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