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ABSTRACT

Thia paper deals with the output losses associated with periods of restrictive mone-
tary and fiscal policy and of declining rates of inflation.

The results using data from several countrics for the seventies, tend to support the
findings that inflation takes about three years to come down by the number of percen-
wtage points of the cutback of manctary expansion. Also il was found that the maximun
rate of loss of output comes in the second year afier the year of the cutback.

EXTRACTO

Estc articulo se refierc a las pérdidas de producto asociadas can periodos de politi-
cas monetarias y fiscales contractivas y con tasas de inflacion decrecientes.

Loa resultados, usapdo informacién de varios paises para la década de los sctenta,
tende a confirmar el hecho de que la inflacion toma alrededor de tres afos para dismi-
nuir en un porcentaje similar a la caida dec la expansién monetaria. También se encontrd
que la maxima tasa de caida del producto ocurre en el segundo afio después de habene
comenzado la politica restrictiva.

*Professor of Economics, University of Maryland.,
This is the firvl draft of a larger research Lhal professor Bailcy is comrently working on. He presented
this veradon at the “Second Latinoamerican Mecting of the Econometric Society” held in Rio de Ja-
nciro (July 1981).

Part of this research was cammicd on dusring professor Bailey retidence in Chile in 1981 as a visiting
professor st the Economics Department of the Univeruity of Chile.



THE OUTPUT LOSS DURING DISINFLATION
Martin Bailey

This paper reporis the results ol my research on output losses in various
countries during periods of restrictive monetary and fiscal policy and of
declining rates of inflation. Most ol the well documcnted experience of this
type comes from the 1970’s, but 1 have also used some data from earlier
decades. In addition, as a preliminary step | revicw the theories and opinions
on this subject most prominently publicized in recent years.

The data are hard 1o reconcile with any well-known theory, but can be
interpreted using plausible ad—hoc additions Lo the rational expectations
view. There has generally been an appreciable but short—lived loss of output
connected with restrictive policies, whether pursued persistently or not.

Countries whose rates of inflation persist and accelerate for several
years generally experience unfavorable upward shifts of their Phillips curves
(or aggregate supply curves), such as occurred in the U.S. Although it is not
always enlightening to attempt to use their unemployment statistics Lo
ohserve this shift, it is clear enough when vicwed in terms of aggregate
supply using either industrial production or gross domestic product. Infla-
tion could be stopped without any loss of output if the aggregate supply
curve could be returned to its previous, pre—inflationary position on the
first day of restrictive, disinflationary policy. [I, in contract, expectations,
conlracts and other influences on the position of the aggregatc supply curve
should refuse to budge, it would follow that a persistent disinflationary
policy would produce an aqually pemsistent loss of output.

The latter possibility virually dominated discussion of the problem in
the mid—70’s in the U.S, The Economic Report of the President of 1978
estimated the cost substantially reducing U.S. inflation in the hundreds of
billions of dollars of lost GNP.! (In later years thc Economic Report has

'Economic Report of the President {1978 U.S. Government Printing Office.) p. 160



becn more optimisiic). The estimate, similar to that widcly disseminated by
Arthur Okun,? derived from a belicf that the Phillips curve could he shifted
downward only very gradually, even after a scvere output loss. Tbis belic! 15
most readily rationalized by using adaptive expectations with a rigid formuia
and slow adaptation.

The possibility of no loss of output is also easily rationalized. [n
superficial terms all it requires is that the success of a restrictive policy be
forescen on the first day of the policy by all households and [irms, and tha:
contracts have been drawn up with enough flexihility to respond to the new
policy without real cost {e.g. with complete escalator clauses). With equa
superficiality one can claim that rational expectations necessarily imply thi
result, subject to random error. This result is in fact rcasonable whencve
it is reasonable to expect that a restrictive policy will persist enough L
succeed, as was true in the stopping of the great hyperinflations of the
1920's. There the stabilizing govcrnments usually retumed to the golc
standard, aided by large foreign loans, and enacted drastic fiscal and mone
tary reforms.?

In the cases of the 1970, however, no nation wen! to such dramati
lengths to convince itself thal it would stop inflation. In (act, few countrie
claimed that they would stop inflation; most said they would reduce i:
gradually. Some said it repeatedly, and delivered on the promise rather les-
often, as has becn the ease in the United States. Therefore we may ask, if o
govemment promises to reduce the rate of inflation substantially, what is 1
rational to expect? Does anyone, inside or outside that govemment, have
any way of knowing whether and to what extent it will persevere enough to
reduce inflation substantially? [f experience is a good guide, the ration; |
expectations to hold is that there will be best partial success.

Thercfore, in cases like those of 1970’ {including nearly all cases sinc
World War II), when a government actually succeeds in reducing inflatior.
substantially, we should not be surprised to discover that households anc
firms in that economy have been surprised. Ex post we know that the
government succeeded; but ex ante they did not know it would. Thei
surprise will always go in the same direction if there is no reason to conside:
the possibility that the government will reduce inflation more sharply than i
promised. Again, experience suggests no reason Lo cxpect that. Given ex
post that a disinflationary program succeeded, errors of expectations will be
asymmetrical. Yet no one can gain from such knowledge unless he knows
how to pick the winners in advance.

25::. for cxample, hir “Efficient Duinflationary Policies’ AER Papers and Proceedings v. 68 (may
1978) p. 348.
Sce Sargent, Thomas J. “The Ends of Four Big Inflations™”. Federal Reserve Banck of Minnesola
working paper, prescnied at the NBER Conference on Inflation, ectoher, 1980,



Tuming now to the data, first lctus review them in a rough, descriptive
way. The expericnces of the 1970% present (hree (airly clear and straight-
forward groupings of the countries on which data arc availahle. Group A let
their rates of inlation run up to more than twenty percent, and then cnt
those rates in half or better, maintaining low or falling rates of inflation for
at least three years, (I scparated this group [rom those that did not persist so
long in their disinflationary cpisodes in order to sce whether persistence
resulted in a larger loss of output.) Group B let their rates ol inflation run
up Lo Llen percent or more, but not more than 18 percent; these countrics
were otherwise like graup A. They cut their inflation rates in hall, and
persisted for at least threc years. Group G fell short by onc or the other of
these criteria:  either their inflations never exceeded nine percent (rounded)
or they didn’t cut them in half, or they didn'l persist for as long as threc
years. Ome of these countries, Germany, did cul its inflation rate in hal{ and
did persist for three years, but did so from a starting point, i.c. a peak
inflation rate, of only scven percent, All of them had peak rates of inflation
in 1973, 1974, or 1975, and then reduced rates for at least one year. Of the
ten countries in this group, six had declining rates, or rates below the earlier
peak, lor at least three ycars. Hence we may call this the group that dithered;
it includes the U.S.

Summary data [or the three groups appear in Table 1. Group A has
eleven countries, group B has six, and group C has ten. Many countries
lost somc output during the aceeleration phase ol their inflation; that
is, they had a peak in their indices of industrial production prior te the
peak in their rates of inllation. However, this type of loss was concentrated
among the countries of group A; only three countries among those in the
other two groups had such aloss. This point reflects the endogenous nature
of the observed rate of inflation: if expectations of inflations outrun
aggregalc demand, inflation is higher than it otherwise would be, and output
is lower. {Aliematively, onc could view the observed ratc ol inllation as a
random variable. Either way, for given aggregate demand, thec higher it
is, the lower real output will bc.) The average loss during accelerating
inflation was six percenl in group A, and only about one percent cach in
groups B and C.

After the peak of inflation, the group A countries lost an average of 4.3
percent of their industnial production relative to its peak or its valuc at the
time of peak infation. The group B countries lost an average of 6.0 percent,
and those of group C lost an average of 5.5 percent. The lower loss for the
group A countries 5 not surprising in the light of the loss they had already
suffered while inflation was accelerating, and follows fairly directly from the
interpretations offered in the preceding paragraph. The losses for groups B
and C are close to be almost indistinguishable, even though group B brought
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down its rates of inflation by an average of nine points, from thirtcen to four
percent, whereas group C brought down its rates by an average of only about
five points, [rom 13.9 to 8.7 percent. These data suggest thal the countries
of group C gained practically nothing by dithering, compared to group B.
(The point is rcinforced by comparison with group A, but the comparison is
suspect because of thc possible reasons, already noted, for the high peak
inflation rates in group A.)

Although thesc comparisons are suggestive, we must remember that
production and the rate of inflation are jointly determmed at the inter-
section of aggregate demand and supply. The casual companson between
groups B and C of the preceding paragraph would be acceptable if all the
differences between these groups reflected differences in their management
of aggregate demand, and nothing else. If it is unsafe to assume 5o in the
comparison of group A and the others, it is also unsafe to assume so in the
comparison between groups B and C.

Because output and inflation are jointly determined, and because shifts
of aggregate supply (i.e. of the Phillips curve) are likely to have been an
importante part of the picture, it is wise to try 1o separate the influences of
various variables in aggregate demand and supply. For a large amray of
countries data are available on public revenues and spending, as well as on
the gquantity of moncy, the price level, industrial production, and gross
domestic product (or GNP). Viewing the last two mentioned variables as
alternates, all these variables enter into the aggregate demand functions. In
as much as the aggregate supply functions represents the same phenomena as
does the Phillips curve, its principal variables are output, the rate of inflation,
and the expected rate of inflation. (This third variahle used to be controver-
sial, but has now gained very general acceptance; henee I use it without
further ado.) The expected rate of inflation may depend on current values
of the variablcs that drive aggregate demand, and, to the extent that expec-
tations are in any sense adaptive, on past values of all observable variables.
With accurate specification of the aggregate demand function, the previous
period’s location of its aggregate supply schedule is indicated by its point of
erossing with aggregaie demand, i.e. by either the previous period’s rate of
inflation or its output. Any dependence of aggregate supply on lagged
variables should therefore by be sufficiently represented by ‘lagged varia-
bles™,

These preliminary thoughts serve as a prelude to the specification of a
two—equation system, aggregate demand and supply. In textbook presenta-
tions, both are commonly prescnted with income (output) on the horizontal
axis and with the price level on the vertical axis. In the case of aggregate
supply, we have already noted in effect that the appropriate variable for the



vertical axis is the rate of inflation. In the case of aggregate demand, onc can
derive the curve in terms of either the price level or the rate inflation.
Simplicity and convenicnee dictate the use of the same variable for hoth
curves, and hcnce the rate of inNation for aggregate demand as well.

‘The variables in the IS curve are the [ollowing:

output

public spending

tax revenues

autonomous conswmption
autonomous investment Zg
the real interest rate

RO e e

-

The variables in the monetary sector (the LM curve), besides output are
the following:

the nominal stock ol money M
the real stock of money m
the price level p
the nominal interest rate i

To obtain a relation involving the rate of inflation, we must first
specify the monetary sector more exactly, as lollows:

Although the moncy stock M has been lound to be endogenous in the U.S,,
and is no douht endogenous in several other countries, this attribule has not
been shown to be of great importance for the estimation of parameters and
lags in macromodels of the economy. Where the variations in M are quite
large in the data, it is reasonable to supposc that the autonomous parte of
the variation greatly outweighs the part dependent on current fluctuations in
y and i (in the supply function of money). We will therefore take advantage
of the great convenience offered by assuming that M is entirely autonomous.

Using the definition of the real stock of money, we may write the
identify tn current and lagged values of the monetary and price variables.

M

m_] Py M_|

which gives
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m, _1 =L {it, y{) (1)
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The logarithmic form has proved satisfuclory in consumption furnctions,
investinent functions, and the demand function for money, and has ebvious
advantages here. For small changes from period to period In MMy 1) =n
is approximately the proporticnal rat¢ of change in the nominal money
stock, and In (P /P\__1) = ¢ is approximately the raic of inllation.

A problem remains with ‘T, which [luelvates with y when tax rates
remain unchanged. However, most countries either have revenues dependent
almost entirely on customs and excise or have a mixture ol progressive and
regressive taxes (as in the U.8.) so that T is approximately propertional to
income. Any large variation in the ratio of T to GDP would surcly be

4s atr autonomous variable.

autonomous, Hence I treat this ratio g =

Now, using the definition of the real of interest
r=i+at

wherc 7€ is the expected rate of inflation, we can combine the IS curve with
the revised LM curve (1) to eliminate the interest rate and obtain a curve
relating income to the rate of inflation and to the listed autonomous vari-
ables.

Iny, = agm + u)bna, + aglnzo, + aglnx, + aglng, + aguy + aglmm,_; + apn,®

That is besides the rate of inflation and the variables representing autonomus
spending, income depends on the rate of monetary expansion, on the lagged
value of real cash balances, and on the expected rate of inflation. This
equation ignores lagged mulplier effects, in the interest of simplicity. That
is, it is written as if all multiplier effects of current autonomous spending
worked themselves out fully in the current period. In the actual application,
one must allow for the possibility of lags of several years. The same remark
applies to the real balance variable, which along with the rate ol monetary
expansion indicates the position of the LM curve. If expected inflation is
measured correctly, there should be no such lagged effects in its case; if there
were, there would be a way to change the lag structure of the variables that
determine them, until lagged expectations no longer have any effect in the
equation. The natural way to define the current expectations variable is as
follows: that weighted avcrage of past (and current autonomous) variables
such that the lagged expectations variable has no effect,



Aggregane supply has lewer varybles; i wse tong run it as simply Jull
employment real income and nothing more, if one assumes the classical
tendency of each ceonomy to return to that level of real income. Modern
discussions of aggregate supply generally make it {or the Phillips curve)
depend on the difference hetween the actual and exprcted rates of inflation,
as well, in the short run:

yr = fmg — 7%}ty

where y§ is the full—ermployment level of real income, which we can safely
treat as a constant. This verston is the accelerationist version, which by
using yr as shown incorporates the hypothesis of the natural rate of un-
employment, For present purposes there is no need to ingist on this point;
we can instead write the more general form.

Yi T f(“lv ﬁ! Yl’)

and for estimation purposes the form
hyp=agm + aymq + 6yqln yf (3)

Equations (2} and (3) form a two-—equation system in the jointly determined
variables y¢ and n(. By solving them for these two variables, we obtain the
reduced forms

Iny, = fl + B{lnay + 67 Inzo, + Bylnx + Gilng, + Bra, + 5élnmt__l + 67 of (4)
"= vg vyl + vplnzo, £oyglnx, + oy ging, +vg s+ yglom,_y + gy

However, we still need an expression for the expected rate of inflation m,
which we cannot measure directly. We have no data on nominal and real
interest rates that could be used for this purpose; indeed, the real interest
rates is just as elusive a concept as is the expected rate of inflation. With
rational expectations, the expected rate of inflation would depend simply on
the variables in aggregate demand: on the rate or monetary expansion, of
course, but also in the short run on autonomous spending and on the level
of real balances. With even the slightest lag in the system, for example that
connected with two-year wage contracts, it would depend also on the
previous year’s rate of inflation. In more general lerms, it can depend on
lagged rates of inflation for several years, lagged real balances, lagged expan-
sion of the money supply, and lagged autonomous spending, as well as on
the current autonomous variables, However, there is some redundancy in
this list, because lagged inflation, lagged real balances, and lagged nominai
monetary expansion are related to each other by definition as in eguation
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(1). Tt lollows thal the list of variables in cquations (4) is sufficient, when
modified (o include tags, to determine expected inflation.

We can present this point another way. Suppose we write a gencral
adaplive expectations formula

ne = bw + (I - 8) 7S (5)

Where W( is a weighted sum of the most recent availabie observajous of
autonomous and jointly variables. For given values of the autonomous
variables, if equations (4) are known one can know the value of the previous
period’s expected rate ol inflation simply by putting in the observed lagged
value of output or inflation, lagged values of the other values, and solving for
it. Because of the noted difficulty with using lagged inflation, we usc the
first of the two equations (4) for this purpose, substituted into (5), to give

" = bw + (1-8) wi_) ()

where wi__y is a distinct and different weighted sum of lagged autonomous
variables and lagged output; w’_ 1 includes all these variables because {5°)
depends both on aggregate demand and on aggregate supply, through (4).

Accordingly, we obtain the form
Iny, = By + Aylnay + Fylnza, + Bylnx, + Bylng, + Bau; + fglnmy, _j + Belny,
mErgt ')rllnal + 12lnzo‘ + Tsll‘lll + “!1.'“81 * Y, + -ralnrn,___l + 77'""'1—1 (6)

where each of the terms is 10 he understood as a lag polynominal in the
indicated and lagged values of the variable. For example, the term §(lna,
should be interpreted as

Biolnay + By Inay_1 + By,lna_g + ...

In the application of equations (6) to data on the experience of various
countries since World War I1, we have two lurther problems, One problem is
that we do not have data on autonomous consumption spending and and
autonomous investment spending., Shifts in these two vanables contribute
shocks to the system, just as do the monetary and fiscal variables; 1o omit
them is a misspecification. JHowever, this is one instance where in the nature
of the case the misspecification can be readily dealt with. Autenomous
private spending is uncorrelated with the monetary and fiscal vaniables
becausc it is autonomous. Hence the coellicients of these variahles remain
unbiased. If, as we must suppose, autonomous private spending is scrially
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carrclated, its omission will bias (he cocellicientes of lagged dependent
variables towards one, and perhaps increase the number of significont lags of
the dependent variables. (Without this effect, our analysis suggests only a
single lag fur the dependent variable). Hence its effcet is to overstate the
length of the lags and the persistence of oulput changes due to the other
variables. We take up this effect [urther below.

The sccond problem is that the lag structures arc likely to differ from
country, and there are not enough data 1o cstimate a scparate lag structure
for each one. (The lag structurc may also change from one timne to another
in each country). This fundamental specificalion problem mcans that we
cannot take tests of signilicance quitc so seriously as we might in a context
in which we feel more sure ahout the correctness ol specification and homo-
genceity, by countries, of the structure being estimated, We must bear in
mind that note of caution, when wc proceed to consider what the data show
in a descriptive way about the experiences of these eountries.

A further point of specification concerns the questions we would like
the data to answer lor us. Equation (6) as stated pcrmit us to estimate the
time lags of the ellcets of restrictive policy on output and inflation, for a
given policy mix. However, with no further non-[incarities than thosc
implied by the logarithmie form of the cquations, we cannot test hypotheses
about alternative speciflications, In particular, it is interesting to ask whether
twice as restrictive a policy has twiee as big an eflfect on output (in loga-
rithmic terms), or more or less than twice as big an effect. The simplest way
to check on that is to put nonlinear terms in the regressions designed o
show scale elfects of this kind. Preliminary runs showed that a restrictive
monetary policy partly affects real balances and partly effects the rate of
inflation in the irst year, so that a nonlincarity variable for monetary expan-
sion should be paired with a corresponding nonlinearity variable for real
balances. To diseriminate symmetricaly between large and small policy
changes for both expansionary and restrictive policies, I used the cube root
ol the change in the rate of monetary expansion and of the growih of real
balances. (In the case of the growih of real balances, I took the cube root
ol deviations around an average rate of growth.) The cube—root vuriable
with a positive coeflicient gives a low weight to large changes, relative to the
original unretouched variable. Introduction of this type of variable alongside
the other permits the data to answer our question about policy scale elfects
(or the countries and ycars in the sample.

The data permitted using up to three ycars ol lagged values of all
variables, plus country dummies and country trends. To allow for possible
esoteric lag structures of omitted variables, 1 included three years of lagged
output, even though we had a clear case for only one year in our specifica



tion discussiorn. fosmuch w1 siartea with ter years of daca {the 19707%)
for mnost countdcs, and have a aial of thietv- three countries, even after
deleiing several ycars because of the use of lugged variubles (and also because
of missing data), I have 217 data pomsts in the regressions,

In the course of preparing these regressions 1 considered ihe likely
possihility that there would he pred: table differences in the lag structures
and in monetary and [iscal c[fviis anong countrics. A natural hypothesis
that came to mind 'vus that tho highly industriaf countrics would differ lrom
the less developen orvs. Inded, when 1 did separate regressions lor the two
groups af countries (using the MU classification in Intemnational Financial
Statistics) the coeflicients app -.rwd notahly, perhaps signilicantly diflcrent.
Paradoxically (it secmed (o 1ue) the less—developed countries had strong
Kevnesiun fisval cffeets whereas the developed countries had none. Other
coellicients differed as veell. However, the Cliow test was not only insignil-
icant, Pat ils F—ratio was less than one. This result indircctly points to the
high coliinearity in the data.

A group of coellidientes with sigrificant individual t ratios can easily
fail an T test for Lhe group as a whole. Hen.e the details of the lag structure
are untrustworthily, cven ape ( from the doubts about it mentioned earlier.
Of more intercst is the question v'wether the lagged elfects of policy implicit
in the data arc rebust with respect to specification; they could be despite the
problem of collincayity.

The remutning question 1o b2 dealt with is (hv weaument of serial
correlation.  Preliminiry regressioas in the .ogarithms ol production, real
balanecs, and so on produc. i siguificant coellicientes for several lagged
values of the dependent wirinhv . For this case there is no established
tncthod of correcting for seriel corrclation in the residuals (which was
present and, surprisingly, was necative), I would exprei arwonomous invest-
ment and consumption, exciudw frem the regressiuns, to have strong
positive scrial correlation. poss:bly 1.car one lor adjacent values; high serial
correlation is commonplace among cconomic variables. This consideration
would suggest taking [first differences. In addition, the nonlincar cube root
variables just described are casily forinalated and applicd in the (irst diffe-
rences, whereas they would be cextremely cumbersome for the original
logarithms or for any autoregressive process other than first differences. As
it turned out, the residuals of the first difference regressions showed no sign
of serial correfation. Therefare, 1 present the first difference regression as
my principal resulis.

Two 1incasures of production were available: real gross domestic
product, and industnial {or manufacturing) production. The disadvantages of
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real gross product are that its variance around irend is relatively small, and
thai its variance includes agricultural output and other sectors whose output
moves independently ol general business conditions. Preliminary regressions
suggest that in fact the ellects of restrictive policy are marked by these
other influences, Therelare, my principal results are those for the first
differences of industrial productian, However, I plan to check the eliect of
changes in speeification to see whether these change the results lor DGP.

The principal regressions apperar in Table 2, showing the coefficients
for changes in industrial production and in inflation as funcrions of the
indicated independent variables. Coefficients of lagged industrial produc-
tion in the regression for industrial production are negative and sum to about
—0.5. Hence, if production is disturbed by a random shock, in the next
three periods it tends to return half way to its original value. (That they do
not sum to minus one may reflect positive serial correlation in the first
differences of the omitted varables. However, the lack of complete self—
correction may simply reflect the basic macroeconomic proposition that the
return to equilibrium requires corrective movements of other variables, such
as real balances.} The fiscal variables have the expected sign in this re-
gression, giving Keynesian effccts on output. The nonlineurity variable for
rea] balances is significant with three lags, although the nonlinearity variables
for nominal cah was insignificant for every lag,

These results by themselves do not answer questions about the lagged
effects of policy changes. Besides the lagged effects shown directly in the
regression equations, there are feedback effects through lagged real balances,
which in the current period are endogenous. For our purposes there is no
point in estimating structural coefficients of aggregate demand and supply
{e.g. by two—stafe least squares). What we must do is use the coefficients
1o trace through from period to period the effects of a specified policy
package, convoluting as needed the interactions between real balances and
output. Because the [iscal variables had small effects on inflation, of mixed
and partly perverse signs, I concentrated this phase of my analysis on mone-
tary restnction.

The monetary restrictions I considered were a fixed reduction in the
rate of growth of the nominal money stock, starting {rom an initial set ol
values for all variables that were consistent with “equilibrium”, i.e. that
according to the coefficients of the regressions could be maintained indefi-
nitly. The regression in Table 2 is nonlincar becuuse of the cube root varia-
ble mentioned earlier. Hence for this regression I show the effects of a five
percent monetary cutback and a fifteen percent cuthack, to bring out the
nonlinear effect.
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Figure 1 shows the resubs using the vegression in Table 2 convoluted
with the comespondint regressian for real balances, implied by that (or
inllation. The lower Wdf ul Figure [, using the regressions Irom Table 2,
shows the biggest gap m p aduction relative ta trend in years 3—4 for both
policics. Qutput is aboul 3.5 pereent helow trend in those years for the five
pereent cutlhack m money growin and over 8 percent below trend for the
fiftcen percent cuthback. The ' (ter elfect is just over double the [ormer.
Oulput dees ol converge ol o the trend line; moreover, the results
for years live and s1x are veiy sCsitive to small changes in the coclficients,
and are not shown.

‘The upper hall of Figure | shews the reduction in the rate of inllation
associated with cuch ol Lhe rcuuctions in money gpowth. With the five
percent cutback inil:tion falls by more than four percentage points by year
three, (wo years »fter the cutback, and falls almost e more percentage
point the following vcar. With the fifieen percent cutback inflation falls by
about thirtcen pe.ovnl by year three and then overshoots, falling to 15
percentlage points below the starting level inoyear four. This result, which
one can see casily in the individual country data, rellects the demanda fov
real balances. Dhning the mor - .ary squecze in years one and two, rcal
balances fall appr - *uoly when nfllation, though declining, remains higher
than thic rate of —unctmiy expansiuon. The cumulative loss of real balaoces is
about fiftcen pe vt Al yows foun 2 small part of the los real balances is
restored For both cuthack ‘nilation eases downward over a period of lour
years (including the year of the curback), even though the cutback itself is
not grad ol

Similar regressicns tuing vecl gross domeslic product produced the
coefficionts shiewn n Append’s tubles.  [he lag siructures are similar io
thosc in Table 2, though diff<rent "n dctail. The reference rate of growth of
industrial output chosen was five percent annually. but was 3.3 percent for
DGP. The discussion of regressions coefficients for monetary effects and
fiscal effects is unchanged; the suine comments given earlicr with respect to
other regressions apply also in this case. The corresponding simulated lagged
cllects of a cutback of monetary expansion are shown in Appendix Figure 2.

It is particularly noteworthy that the time path of ajustment of output
depends on whethe. or not one uses first dillcrences in the regressions.
(Comparc Figure 2, Appendix, with Figure 1). This aspect ol the results
suggests that the specification problems discussed earlier are serious in their
effects on the issues raised in this paper. The results can he taken as rca-
sonable esthmates of whal enn ke expected to happen in cconomies that have
adjusted to rates of inflation in the range from eight percent to [ifty percent
or so. It is nol a reliable wiy to estimaic the continuing eflects after the
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first lour years or so, because their is 5o little experience ol that in the data.
Also, by then it must be expected that the way people would form expec-
tations, and conscquently would write contracts and make other adjustments,
would change so that the lag structures would change from those shown in
the present data. Therefore I see no point in trying to estimate longer lag
structures than the ones I used.

The procedure of using thc regression coelficients o the manna
indicated tells us something about what happened in thuse countries that cut
back their rates of money growth in our daia set.

During the late 1960’s and early 1970 inflation accelerated in most
countries and then, frequcntly, had episodes of [alling back more or less
shaply. Whatever rules or policy l[ormulas governmcents had relating moneta-
ry and fiscal policy to the states ol their economies evidently changed
during the accelerating phase up to about 1974, and the new formulas
nvolved more volatility of the rate of monetary expansion than before. It
would appcar that somc of the changes in money growth were unpredictable,
1f expectations were rational.

The results ol our procedurc have predictive value in the following
sense: so long as the lag structures remain the same, the same effects on
outpul will accomnpany ua restrictive policy episode. Those economists who
believed in siable jag structures should have had, and mostly have had, their
beliel somewhat shaken in the past ten years. Recent published papers by
Lucas® say that the lag structure should change in such a way, when a
government's policy rule or formula changes, that therc will be no cifect on
output. Howcver, policy episodes that include an unprcdictable elemental
will affect output. Supposing thcir models to be perlectly accurate repre-
sentation of real economies, wc can say nertheless that if government policy
rules and formulas remain unchanged, policy episodes similar to those that
ocurred in our data sct will occur again [rom time to time, and when they do
they will have the same rcal cffects again (plus new random influences from
the same probability distributions) that they had in the years covered in our
sample. Our procedure shows what to expect in this context.

As a [urther efaboration of this point, we can usclully lollow Sargent's
distinetion between the government’s policy rulc or lormula (*“regime’’) and
policy innovations. The [ormer is a leedback rule making current monetary
and fiscal variables [unctions of past values of output, unemployment,
inflation, and possibly others. For the moment, suppose that such rules

‘RE. Lucas, Jr “Econometric Policy Fvalualion: A Crugque” in Karl Brunner and Allan Meclezer
(cds). T Phillips Curve and Labar Markets (Amaterdam, 1976),



remained unchanged in the data set. Policy innovations are random changes
in the monetary and fiscal variahles, i.e. are uncorrelated with the value of
the feedback function, yet do not represent changes in the [unction. The
past values of (he main endogenous variables that enter into a feedback rule,
such as output and inflation, are express by or implicity included in our
regressions. Inasmuch as the regression coefficient ol cach variable shows the
elfect of a change in that variable that is independent ol all other variables in
the regression, including those in the feedback rule, the regression coefficient
for a policy variable shows the effect of an innovation in that variable.
(There may be variables not included in our regressions that enter into a
feedback rules; if so, the regression coefficient for each policy variable shows
the effect of a mixturc of policy variation driven by the excluded variables
and o palicy innovalion.) The coefficients correctly predict the effects of a
given change in a policy variable to the extent that, and for as long, as
households and firms perceive no change in the current feekback rule.

Now rclax our supposition that policy leedback rules rcmained un-
changed in the data set. The majority of the countries in our sample had
sharp, prolonged cutback in money growth and inflation. We shall discuss
shortly whether the privale sectors in those countries perceived the cutbacks
as changes m feedbacks rules. 1f they did, the regression coefficients of
policy variables include private sector reactions to such perceptions in their
mixtures of effects. Indirect evidence of perceived rule changes comes from
the nonlinear effects, which plausibly suggest that private sectors viewed
large changes in money growth as having a larger proportion of change in
[eedback rules, compared to small changes in moncy growth. Also, the
dampening out after year 3 of ellects on real output of both large and small
sustained cutbacks in money growth suggests a progressing shilt of public
perception of the feedback rule, or the equivalent. Otherwise there wouid
be no dampening: the aggregate supply curve (or the Phillips curve) would
not budge and output would remain on a lower trend line. These indications
strongly suggest that there were perceived changes of feedback rules within
the data set, in the eountries that had sustained cutback of moncy growth,
dampening out the teal effeets of the cutback within five or six years. This
delay was presumably shorter than our calculations show because of the bias,
mentioned earlier, due to the omission of autonomous private spending.
For large cutbacks, the dampening stated within a year after the cutback, in
the sense that the output drop was less than proportional, in comparison
with a small cutback. For a similar cutbacks, with similar antecedents and
fanfare, it is reasonable to expect similar effects, but shorter—lived because
of the indicated bias. (This caveat presumcs that the effects of sustained
changes in autonomous spending on real oulput are less rapidly damped than
are the effects of sustained policy innovations. If the damping —the speed of
change of expectations— is the same for both types of changes, there is no bias.)



TABLE t

SUMMARIES BY COUNTRY GROUPS

AVERAGES
Min,
N® af vears of % Loss irom Peak Prod'n Max, Subseq.
Group Countriss Disinfl'n In Accel’'n 1n Olsinf'n mfrn Infl'n
A 11 4.1 6.0 4.3 26.5 38
B 6 4.3 0.7 6.0 13.0 4.0
Cc 10 2.9 1.1 5.5 13.9 B.7




REGRESSION COEFICIENTS FOR INDUSTRIAL PRODUCTION
FIRST DIFFERENCES

TABLE 2

Dependent variables

Industrial production

Rate of inflation

INDEPENDENT VARIABLES

4 Industrial Production (-1)

[T} L1l L] (_2}
Ed " " (_3)
4 Real Balances (-1}
- " (__2}
19 L1 (1] (_3}
(& Real Balances) 1/3 (—1)

[l ” i1 (_2)

" ” e (_3}
A Money Growth {Curr.)
L3 ”"n " (_2}

& Real Public Expend  (Cur.)
E Ll " (1] " {_I)
" " (3] " (“_2)

& Tax Share of GOF (Curr.}
* " (1] +h i {_1)
L1 (2 e 1] F2 ) (_2}
L2 " ” " tal (_3]
Year 73

Year 74

Year 75

r2

~ 187 ( 066)
_ 185 ( 062)
— 116 { B61)
— .2%9 (~115)
323 ( .109})
539 { .098)
363 ( .214)
~ .384 ( 210)
046 ( .042)
.131 ( .056)
.140 { .042)
— 089 { 038)
- D54 { .029)
034 { .032)
—~ 019 ( 012)
- 062 ( 018)

64758

303

©.275

377

.85
1351

.241

-.061

A 20

054

087
051

52346

.125)
.058)

.242)

.050)
*.050)

041)
048)
038)

.042)

.039}

013)
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FABLE A — 1

REGRESSION COEFFICIENTS FOR REAL GROSS PRODUCT
(EQUATION 6)

Independiente Regression Standard Error
Variables Caefficient of Cocllicient
Real GDP (—1) L2388 { .068)
oo (—2) - .163 ('.)68)
roon (-1 - 131 ( .068)
Real Balanc es (-1) 126 { .033)
3 . {-2) — 163 { 032)
. (~3) - -
Money Growth (Curr.) - -~
” " (—1} — .106 { 037)
" sy {—2) _ _
.o (-9) - .
Real Public Expend. {Curr.) L1389 ( .030)
" ” ” (-1 083 {-.032)
” " ” {(~2) 104 { .020)
- b " (-3) 100 { .027)
Tax Share of GDPF  {Curr.) - .101 ( .028)
" oo (—1) — 043 ( .031)
» oo (—2) — 064 ( .026)
v momoon {(—3) — 106 { 025)
R? 99457
Notes:

Y All variables are in logarithms. ¥For inflation the variables is L"(Ptﬂ)t—l)' and for
money growth it is Ln{M,/M, ).

Numbers in parcntheses arc standard errors of the coefficients, in the main part of the
table.

2In the names of the independent variables, numbem in parentheses refer to lags. For
example, Real GDP (—2) refers to Real GDP lagged two years.

*Each regression also had a country dummy fer every country but one, and separate
trendafor every country, except that every variahle whose cocfficient was lem than its
standatd error was deleted. The same rule applied to the variables listed above in the
table,
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TABLE A 2

REGRESSION COEFFICIENTS FOR
REAL BALANCES AND INFLATION

Dependent variahles: Real cagh balances Rate of inflation

Independent variablea

Real GDP (—L) - .221 (..089) 207 { .092)
woow (-2) 394 (v .094) — 465 { .091)
" L {__3} _— -

Real Balances {-1) 827 { .074) 131 (..073)
v (-2) — 462 ( 092) AT7 { .092)
” " (-3) 083 ( 067) — 115 (..066}

Money Growth {Curr.) 637 { .-048) 3486 ( .049)
" " (-1 - .225 { .069) 242 { .069)
" » (-2) 198 ( .069) - .210 ( .069)
» " (—3) A10 { .050) — 075 { 050)

Real Public Expend. (Curr.) .249 { .044) - .227 (- .044)
I » ” (-—l) — _
” » " (-2) .090 (..041) — 0686 { ~.040)
" ” " (—3) — 052 { .034) 053 (. .034)

Tax Share of GDP (Curr.) — 076 (.043) .054 { .043)
e (-1) — 128 { .040) 1122 { .041)
” v (-2} .059 { .039) — 070 { .040)
(1] i:] " " (_3) —_ —

r? 98743 85871

Notes:

' See notes to table A1,
?Numbers in parentheses are atandard crrors of the coefficients, in the main part of the
table.
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TABLE A -3

REGRESSION COEFFICIENTS FOR INDUSTRIAL PRODUCTION

Dependent Variable Industrial production Rate of inflation

Independent variables

Industrial Production (--1} .456 [ 045} — —
" " (—2) - - - 272 { .07)
* ” (—3) , 200 ( .038) — .181 ( .058)
Real Balances (-1) 24 { 047) 120 (.067)
" - (-2) — 237 { .043) 507 { 072)
Money Growth {Curr.) - — 285 { .050)
nl. {-1) — 130 ( 048) 187 { 065)
" " {(-2) — — - 248 { .060)
wooow (-3} _ - — 156 . .052)
Rcal Public Expend. (Curr.) 059 { 030) - .140 {t .043)
noe (—1) — 057 ( .030) 185 { .040)
Tax Share of GDP  (—2) - ~ — 114 ( .024)
moonmow {(-3) — 665 { .019) - -
RZ 99537 84775

Notes:

AU variables are in logarithme, For inflation the variablez is Ln fpt“’l—l)’ and faor
money growth it is Lo (M, /M, _,).

#Numbers in parentheses are standard errors of the cocHicients, in the main part of the
Lable.

*In the names of the independent variables, numbers in parentheses refer to lags. For

champlc, Real GDP (—-2) refers 1o Real GDP lagged 1wo years.

Each regression also had a country dummy for every country but one, and separate
trends for every country, excpel that every variable whope cocfficient was less than ils
standard error was deleted. The same rule applied to the variables linted above in the
table,



REGRESSION COEFFICIENTS FOR REAL GROSS PRODUCT
FIRST DIFFERENCES

TABLE A — 4

Independent Variables

Real Gross Product

Rale of Inflation

4 Real GDP (—1) - - 220 { .102)
o (—2) _ 231 ( .060) .221 ( 097)
nonom (~3) _ 312 { .062) 184 ( .097)
& Real Balances (—1) - - 800 { .124)
won " (—2) _ 122 { .046) .292 { .062)
G (-3) 070 { .089) -

{4 Real Balances}!/3 (D) 188 { .088) 483 {.242)
& Money Growth {Curr.) .188 ( .060) A77 ( .104)
1] L1 " [—l} . _— — -—
T " {-2) 875 ( .038) .154 { .050)
(4 Money Growth 1/ (Curr)  — 401 ( .122) .280 (.212)
" " " (_1) — 100 t .072} — -
& Real Public Expend. Curr.} 172 ( .081) 252 ( 041)
L (—1) 064 ( .031) 078 { .049)
o w (—2) 055 ( .030) 096 ( 046)
" L1l (3] " {_s] .086 ( '029) — —_
& Tax Share of GDP {(Curr,} — .144 ( .029) - -
monow omow (—1) — 059 { .027) 085 ( 046)
O L {(—2) — .035 { .026) 044 ( -042)
1 "t " " ” (_3) — ‘085 ( .027] —_ _
Year 1978 - - 074 ( .039)
Year 1974 - 015 (- .008) 046 (-018)
Year 1975 — 033 { 009} - -
RZ 56317 55246

Notea:

! The variable (& Real Balancea}”s has the following construction.

a) When the change in the logarithm of real balances is within 0.05 of the valuc 0.035,
the value of the variable equals the clunge in the logarithm of real balances.
b} When the latter exceeds 0.085 or is lets than —0,015, the variable cquals the cube
raat af laiter, adjusted by a constant such that the variable equals the latter, adjusted
by a constant such that the variable equala the latter when it is precisely either 0.085

or 0,015,

?The variable {4 Money Gl't'.-wth)llfsl is constructed in a2 manner parallel 1o that of (A
Money Growth) ”3, except that is centers on xero instead of 0.03%5.

3 All other variables are first differences of those in Table 2.

4Cn:n.n'nry trends in the regressian of Table 2 become constants in this ane, and country
dummies in that regression disapperar.
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