The Timeliness of the Effects
of Monetary Policy: The New Evidence
from Econometric Models ()

The usefulness of monetary policy for smoothing out cyclical

movements or keeping the economy on its desired growth path has

long been a matter of debate. In the past, monetary policy was often
condemned as being ineffectual or at most as affecting the small
and weak cnterprises which were the ones most easily injured by
any reduction in the availability of credit. More recently, the
Chicago School led by Professor Milton Friedman has condemned
discretionary monetary policy on the ground that its effects would
be realized with an uncertain but long delay — wusually a long
enough delay to make policy measures useless or even dangerous.
Most recently, there has appeared a number of very elaborate
econometric models which showed either little or no effect of mo-
netary policy measures o the real world or — in the last few years —
have shown important effects which would be realized only after
a long lag.

The latest of these findings is in an 8o-equation model of the
U.S. economy prepared by teams of economists from the Federal
Reserve Board and the Massachusetts Institute of Technology (1)-
Because of its advantages in terms of up-to-dateness and skill and
the prestige of its developers, its findings of an excessive monetary
policy lag will be the focus of our attention, but the analysis to be

(¥ The views expressed are not necessarily those of the writer's employer, the Interna-

tional Monetary Fund.
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Since the interest rate 1s practically the only one of the determinants
of inventory investment which is subject to his control, the policy
maker cannot afford to rely on a technique which provides him
with information merely on the other — the more easily measured —
factors.

With respect to business fixed investment, the Federal Reserve-
MIT model appears, like its predecessors, to have neglected what
may be a quite significant quick-acting effect on the rate of capital
formation — an cffect which both theory and non-econometric evi-
dence (such as that on the experience with exceptionally high interest
rates in 1966) suggest may be quite important. This effect, too, may
be difficult to detect econometrically because it is dependent on entre-
preneurs’ expectations about the course of interest rates and 13 ob-
served relatively infrcquently, This kind of reaction is the postpone-
ment or slowing of work on projects about to be started or recently
started at times when interest rates are considered to be abnormally
high or the rapid reinstatement of such projects when rates cease
to be abnormally high, This kind of rapid influence on investment
can occur when reactions are otherwise rather slow because the
offective cost of borrowing long-term funds now, rather than a year
or so later when rates are expected to be lower, will tend to be an
extremely high one relative to the current long-term interest rate
and therefore can plausibly affect the decision to continue work on
projects about to be started or already started.

A presumption against any superiority of the more complex
fixed and inventory investment equations here proposed might have
been created if the Federal Reserve-MIT model’s present equations
had provcd to be very good estimators of actual figed and inventory
investment, The test of accuracy that can be carried out with the
available information is made; not surprisingly, it is found that
ample room for improvement does exist.

From all points of view, therefore, the balance of evidence
appears to remain in favor of the case for sufficiently short lags in
the effects of monetary policy measures or at the least to be in favor
of withholding acceptance from the econometric evidence which
indicates too long a lag.

Not only must we conclude that the lag problem in the use of
monetary policy may have been greatly exaggerated by the Fed-MIT
and similar cconometric studies; it also appears that the lag in the
alternative fiscal policy has been understated. A slip in the pre-
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of order to the start of work on it and, therefore, in the la
start of filling the inventory pipeline,

That failure to permit the proper, changing lag should tend to
conceal the role of the interest rate can be seen as follows: The use
of a fixed lag after the placing of the order presumably yiclded a
compromise length of lag, too long at times of low activity but
too short when order backlogs are high. This means that, at times
when order backlogs arc above the average level, the model will
tend to overestimate the current rate of inventory investment associ-
ated with given increases in the rate of new orders (attributing to
the current period pipeline investment that in reality will not be
carried out until later), and, when the rate of new orders is falling,
the mode] will continue to overstate the actual rate of pipeline
inventory investment (the pipeline reductions attributed to the cur-
rent period actually being carried out later on). Opposite distortions
of the true level of inventory investment will be found when back-
logs are lower than average, for then changes in the rate of new
ordering will affect pipeline inventories more quickly than is per-
mitted by the model.

If over the cycle as a whole the two distorting tendencies are
of just equal strength, the distortions introduced by the compromise
fixed lag could be considered purely random ones. In that situation
the chances of success for an attempt to add an interest-rate variable
to the model might seem unaffected by the misspecification of the
model. In fact, however, the net effect would still be a great reduc-
tion in the apparent contribution of the interest-rate variable to the
explanation of total inventory investment, The indicated significance
of the role of the other variables should also be weakened somewhat
by the misspecification; but since they are inherently more powerful
variables than interest rates, they can survive an increase in the size
of random errors as apparently usable variables when the interest
rate would not, (In technical terms, the #-ratio of a variable which,
like the interest rate, is responsible for relatively little of the obscrved
variation in inventory investment would be relatively close to the

critical minimum and therefore is most likely to be disqualified by

an equal proportional reduction of all zratios due to the random
factor.) (8).

g to the

{8) It is not implausible that the influence of changes in the interest rate is substantially
weaker at times when capacity utilization, interest rates, and inventories are low and many
firms have paid off their short-term borrowings. This consideration introduces the need for
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The plrcceding discussion is pertinent only under the assumption
¢hat inventory investment is adjusted to the tightness of money with
a relatively short lag. That assumption 1 made reasonable by the
combination of the survey evidence and other econometric evidence
prcscnted below and by the considerations that the inventory invest-
ment decision is a simple, quickly applied and casily reversed one,
that for much of business it would be linked to the volatile short-
rerm interest rate rather than to the long-term rate, and that the
transitory nature of both the borrowing and the investment decision
makes unnecessary any great delay in reacting to make sure that

the given change in interest rates 1s persisting onc (9)-

Other Evidence on Inventories

A large amount of non-econometric empirical evidence on the
influence of the interest ratc on inventory investment has been
available for some time (10), and more was gencrated by the expe-
rience of extremely high interest rates in the second half of 1966.
Thus a large proportion of the 172 executives of big and medium-big
American manufacturing companics queried in Decernber 1966 on
the effects of the current tight money conditions on their companies’
operations reported that tight money had caused them to restrict
(the growth of) their inventories (17). While the precise frequency
of inventory cestriction was not given, the indication that it was
a high one is given strong corroboration by the results of two late-
1966 surveys by the National Association of Purchasing Agents.
These monthly surveys (which provide two of the “leading business
cycle indicators 7 published by the U.S. Census Bureau monthly,

testing a non-linear role for the interest rate —— or, more crudely, simply assuming a Zero
interest elasticity of inventory demand at times of relatively low activity and Jow tates. And,

if past econometric practice is any guide, non-linearization was overlooked when the interest
But, again, the failure to find a

rate variable was being tested for inclusion in this ‘model,
significant role for the interest rale during a period of several yeats could be explained by the
fact that in just the low-activity half of that period the role was not very significant.

() Quick interest-rate effects on inventory must be supplemcnted by q\iiclc effects of
monelary policy on interest rates, The Fed-MIT model finds extremely quick effects, even on
the long-term bond yield., These follow from the violent instantaneous efiects found to be
exerted on the Treasury bill rate {px Lrsvw, of. cit., Chart 1, p. I5 and equations, p. 31

{10} For a presentation of this evidence and of the a priori and institutional consideratichs
justifying belief that the interest rate should affect the inventory investment of a substantial
part of business, see W. ., Warrs, * Inventory Inyestment and the Rate of Interest ”, loc. cits

(11) * Meeting the Challenge of Tight Money ”, Conference Boord Record, Marel

1987, P+ 29

[
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Similarly, Charles J. McLaughli
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ouschold appliances, reports that the “high cost” of morlzey has
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o abserve ar port on the pulsebeat of their own businssses (Sub-Corﬁmittce on Ec ic
Re,em:,ci‘:;ml Commutce.on the Economic Report, U.S. Congress; Reports of the ;2;2;
o :é dant Comm:ztca:s on Beonomic Statisiics, Hearings, Washington 1955 )
Fiﬂ@ndﬂ% S et:;nts of National Association of Purchasing Agents, in COmme;cE;I 5533‘;
. “zgn;z e, Qctober 6, 1666, p. 26, and November 17, 1966 ,p 18 )
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A spokesman for Koppers Co., a Pittsburgh—b,asefi e;gtgiccz;?i
and manufacturing concern, reports .thc company’s 1;1\1 ear;y les
ratio is at the lowest level for this time of year mld % yforc.e e
dds that if money gets any tighter “ Koppers wou ck roed &
ELtuclS its inventory policy” with an eye to reducing stacks urther.
S YA typical view is expressed by Harlan Fou}l)ke, ;236 rix:gﬁer;;
and Sccretary of Arvin Industries, Inc‘.‘ a Ccl:lum. us,our inventor'les,
auto parts and appliances. He says: In 1E_anrnr};igt o
we don’t consider inflation one §1ng1e solitary bit. ,
money market will always affect inventories.

i : i has been indicated by
h an attitude really was typical eed &
one Eﬁi:c;;all; placed observer, the head of a large commercial

finance company (James Talcott, Inc.}:

Increasing sophistication in the use of dmt;?c?y f‘gi(sj Se;r;r))igzl;e;
notable in 1666, Corporate treasurers moved t c1rd s Y o
take advantage of maximum returns. _Closer anln Loser
was paid to inventory controls, so that 1nvefst;neréts 1(16)
be responsive to the availability and cost of fun .

Several billion dollars of effect on total inventory hgldings co?lsd

plausibly be achieved by a sharp change ('1111 .short—ltlcrnfw:1 112tz§:1;t2 eOi.E
t of it would plausibly occur during the nrs

ﬁlr;ig?; Sratoes and the perhaps two quarters Eollfow&ngt. 51}11;31 ;ﬁiﬁi
t art of the deficiency of effects

E;(mfhdc f“;}idte}iﬂ gliiascil;ref—)MIT model for the first few quarters after

i netary policy. .
' Ch?}%: lrlla::i(l)aility yo'fP 50 }rrnuch quick effect on inventory 1nvc;§—
ment is s{)lpported by the findings tloftaggtgzlidr{iﬂtl—ej‘qﬁ:tli?;lfcg?ory

conomy, tha feld. _

o tir;lrc;dgileﬁfytﬁzeg 1?1 tiat stuc;jy: requires that a I percentage p(t)u;t
iﬁ:g e in the commercial bank lending rate alter the 1rrlw;;1n§>1 a}{
inves%ment in the same quarter by more than $1 bz_lglon d(lelln e
cate of more than $4 billion), with changes of rapidly

' nanci i anuary 26, 3967, P+ 99 Continental Can
e C"mmz{’“;‘! ﬁﬁd f;z:gf;aiecﬁéfigli; {he abive three firms known ‘to h;;i;ilﬁi;
e U-S: PlYf’VGO 665 l?ua- th[;se two began to fight the liquidity squeeze b‘y cha.-rg;r;gd s
affected m.“tlld':tg wl,'rﬂs funds tied up in accounls receivable or invcntorlcsbdexcttthe m 51 "
ﬁgzﬁzs lt?l;r:by reducing the division’s reported profits (and, presumably,

profit-sharing bonus). See Business Week, Jupe 11, 1966, p. 152 -
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size over the next few quarters if the new level of interest rates is
continued (17),

The validity of the equation which produced these results has
been challenged on the ground of an implausibly low value for the
coefficient which, in the underlying theoretical model, represents
the desired speed of correction of discrepancies between actual and
desired inventory holdings (18). However, at the very least this
model shows us that, if one model’s misspecified inventory equation
finds no significant role for the interest rate, it is still possible for
other models — also misspecified perhaps — to find that the interest
rate does exert a significant, quick influence on imventory invest-
ment. Moreover, cxclusion of the interest rate from the Goldfeld
equations did not significantly increase the indicated rapidity of
inventory adjustment, and the equation containg certain ad hoc
independent variables not included in its theoretical form which
might prove to be responsible for that deficiency (1g). These con-
siderations increase the prospects that the role of the interest factor
was properly evaluated,

The results of other econometric investigations are inconclusive
but seem, if anything, to reinforce the indications provided by the
Goldfcld model that correct specification and interpretation would

indicate that the interest rate has a role in Fed-MIT inventory
investment,

In a survey of the less recent econometric work on inventories,
Lovell concluded that the evidence on the role of monetary policy
variables was merely “conflicting” and not decisive a support for
or against the monetary factors, The existence of such a conflict

{(v7) 8. M. Govvrero, Commercial Bank Behavior and Ecomomic Activity, Amsterdam
1966, equation 519, p. 134; see also pp, 118-119, 122-123.

(18) M. J. Hamsrrorr, “ The Impact of Monetary Variables: A Selected Survey of the
Recent Empirical Literature », Federal Reserve Board, Staff Economic Studies Ne, 24, D ¥

(19) These ad hoc independent variables sre the preceding quarter’s value of the
dependent variable (an ad hoc variable-of-zll-work for the econometrician), and the current
quarter’s change in bank loans to business, Given the close correlation between changes in
U.8, banks' loans to business, and {a part of) the same quarter’s inventory investment {the
funds being borrowed precisely for the purpose of financing inventory investment), it is net
implausible that the quicker part of the response of desired inventory to changes in sales, etc.,
had to be divided between the sales variable and the commercial loans varigble: with the
tise In hotrowings available to serve as the immediate explanation or cause of the rise in
inventories, less scope is left to be claimed by a first cavse such as rise in (expected) sales;
exclusion of the loans variable might have yielded a much faster rate of adjustment of actual

. to desired inventories.
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among findings was explained by the complexity of che inventory
relationships (especially the need to infer desired inventories via
inferences on expectations about sales), by the inadequacies of the
data and possibly by the role of “ data mining ” in yielding ostensibly
significant results for the monetary policy variables for the persistent
investigator who wanted such results (20).

Other very important reasons for poor results from models
whose period of observation extended much before, say, 1956 are
the newness of the scientific inventory control proccdurcs which have
since become common at least among big companies and the fact
that interest rates had been both very low and very stable in the
late 1940’s and early 1950’ From these considerations it follows
that all but the most recent inventory models are distorted, reflecting
in part the conditions of a period when there was little reason for
the businessman to pay much attention to the cost of borrowed
money in his inventory planning.

The inventory investment segment of the well known * Brook-
ings Model ” of the United States economy found a powerful, fast
acting influence of the interest rate on the inventory investment of
the trade sector of the economy, This finding was of only borderline
reliability according to the conventional statistical tests of reliability,
but the investigators thought that the results would have been
stronger if the problems of multicollinearity between interest rates
and other independent variables, which tend to move together over
the business cycle, had been absent.

With respect to the Brookings results on inventory investment
by manufacturers, the interest rate was found to have a logically
impossible positive association with inventory, causing the invest-
igators to conclude that an identification problem existed in the
simple least squares approach used; the credit supply function might
be dominating the results more than the inventory credit demand

function, This inference was supported by the consideration that
the “interest” elasticity of demand for credit should reflect not
onlv the role of the cost of borrowing in influencing demand
— about which there could be some disagreement — but also was

estment *, Models of Income Dster-

(20) M. C. Lovsil, % Determinants of Inventory Inv
nal Bureau of Economic Research,

mination, Studies in Income and Wealth, Vol, 28, Natio

Princeton, 1964, Pp. 212-13.
% Datg mining 7 is discussed in note 37.
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a prox : S

in}ﬂ)uenief(::z ;1115 gzgr[:e gf unavailability of money — a factor whose
developers of the t be doubted (21). But, if that is the view of the
restriction. of the lnlvc.nti:ory segment of the Brookings model, the
services inventor r; 6-1 of the s,hort—tcrm interest rate to trade and
mean that th y in the model’s final system of equations (22) must

the model understates the true short- i

monetary policy on GNP, ort-run influence of

P ] e ]
robable Misspecification of the fixed investment lag patte
rn

ings Itilj)fi;ll:ost?lg fFItj predecessors such as the Wharton and Brook-
ment are <:o’1t:usrructzder-al Reserve model’s equations for fixed invest
factors detormainin thmdsu(':h a way that the lag from change in
to actual expf:nditug fc decision to invest (interest rates, sales, etc.)
over the Iainess re lor. capital goods is very long and is unchanged
with respeet 1o ¢ ﬁgc cfz:cnscéhcfcasc of buﬂ(ﬁpgs.(and changes only
producers’ durable CqUil%mcng (Zgg)amty utilization in the case of

The hat i
s deterni?ii;l: tl_lat ilnvestment occurs with a substantial lag after
: s is that time is needed for i e
making an . or investment decision-
g and for first planning and then constructing the buildings

(21) MienapL Loveir and Pa
. . 3 ur. Darcmve, “ Facty i
g 1 ‘ . , actors Influencing T i
s ez. ;l e:jes Br(c;ﬁf{‘::g; ngrtcrly Economerric Model of the Urzitcfi .S‘l:a:rtc::m]:tr:‘:lcmDInvcm
., eds., go, 1905, pp. 1 - , Bt
o o e 5: PP- 142, 143, 151-54 and 156-5y.
(Tzﬁ) The Wharton model is touched on below
at a t y :
o Duesenbcm‘yc’oii 1[1“ a::f;rai_r; lc;glél c;i Iai was assumed in the Brookings model is seen
o acsenber , op. dit., p. o i, recent updating of this [ rooki
ey o I\#I;s'utl:];l ixed lag assumption; it finds a zero effect from P::::ids[clﬁil::l s
Poel 2 megatine nefycar has passed and a diminishing effect - Whichy th .moﬂf-'tafy
o Lgetive o n»;; —éf ter the passage of one more year {D. W. Jorcenson a Z‘Esearchers
o Em,,;m,' e Structure of Investment Behavior in American Manuf: » {’ g S'TE_
o ecs ami Statistics, XLIX, February g6y, pp. 16-27, esp. p 26;] onng % Review
result invali ' ' X .
ults are of course invalidated by the disrega;'d of the quick effect on GNP

:lctmg lhmugh JIH'CI]tOI'y mnvestinent lIlC]udCd within thC same l'llOdCl by th ¥
3 c HlfiEX'lblh Of

the lag, and by th .
evidence, Yy the exaggeration of even the average lag due to use of out-of-date (r047-60)

Mereover, as in some of tl

. s ; her models, th

exaggerated by ; N odels, the lag of cff is furdy

investment Spgm;ﬁ]e assumiption that tl?e effect coincides Withg the iuz(;t‘::; C(li::lp y fiher

physical capital fo%m:ra f:ash =P en.dltum concept — rather than with the ear[%:r 11151 oo

writer's “ Ditfalls § smr‘l.. the capital-geods producer’s pipeline filling proces e of

mimeographed andn g ;}Z::ﬁ:: on lC}urrcr;:l. Develepments in Capital Spcndn'ﬁg » s}uﬁreelgg;e
ing the Inflationary Signi : :

TUF Staff Papers, 1, April 195, pp. 356357). Significance of 4 Government Budget "
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and cquipment that were decided on. At any poinf of time, the
entrepreneur adjusts his desires for capital goods to the current
(and expected) sales volume, ratio of wage rates to prices of capital
goods, the interest rate and comparable “ cost ” of equity capital, etc,
If — as in times of expanding demand for his product -— he finds
that the desirable amount of capital goods exceeds his actual stock,
he will place orders for additional cquipment and plant. The con-
struction of buildings and delivery of equipment will occur gradually

afterwards.
Because the decision-making, planning and construction of
capital stock is a gradual process, it follows that the scparate invest-
j derway at the present time reflect the levels of the

ment projects un
various determinants of the desired capital stock which prcvailed

at diffierent times in the past, specifically at those points of time
which preceded the decision to carry out each of the various projects
which are currently under way. Thus, the Fed-MIT model makes
the current rate of capital spending dependent on a fixed weighted
average of the levels of intercst rates, ctc., which prevailed over
several past years. The current level of interest rates has no influence
on current investment, and recent past rates have only a negligible
influcnce because the investment decisions they determine for the
most part have not yet advanced beyond the planning stage or have
not been outstanding long enough to cause the delivery of ordered
equipment (24).

In contrast with this pattern of long lags, there is known to
be a potentially quite short lag reaction by fixed investment to
changes in monetary factors. This quick reaction is the rescheduling
of investment projects which were about to begin or had recently
begun, A risc in interest rates to levels considered abnormally high
can cause the postponement or slowing down of work on such
projects; and, once they have been postponed, a drop of rates into
the normal range can cause a rapid jump in fixed investment as

her determinant) has been at the same level for a few
stock will have remained unchanged and the process of
o the desired level will have had time to
ng will be necessary. The
¢ now orders for producers
&f interest

{24) If the intcrest rate (or ot
years, the desired amount of capital
adjustment of the actual stock of capital goods t
be completed. At that stage (almost) no new investment spendi
s this behavior by using as the determinant o

model approximate
weighted average Jevels

equipment (equation A, g) the difference between the
rates {ctc.) in the preceding two years and in the two years before that.

|
¥
)
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The re i
ason why long-term interest rates which are considered

to be abnormally high affect near-future capital spending much more

powerfully than alf for 3 _
casily secg, allowed for in the Fed-MIT type of model] is

Th -l . 3 ’ -
o ff(:) rﬁla;?ﬂtlﬁhlp wh}ch. is 11fclcvan‘c to that situation is the bor.
t the speculative liquidit 1 i _
e for ‘ quidity preference motive propoun-
expectgd ti;)e{fnﬁsbfor the lender. Thus, if the rate of iti)tcrgsotmil
cxpected to a hack lo 5 per cent in one year from a current Icvc?
ﬁr‘lam}; i nt, the effective cost of borrowing long term now t
fman Conlsli:;ism;ent now rather than waiting until next year ou h(E
. onsi lrc many times the extra one percentage point of intergest
rowing. s 1:;(?“53 bde paid now. This high effective one-year bo;'—
found gy should 1scourage (temporarily) not only the projects
cound %f imcré(;t y1 th(l‘}) Feci—MIT approach at the current 6 per
rates but aiso many project i
W . jects which that a
¥ O;ddbstﬂl find profitable even at rates of, e.g., 10 per cenfpr%f'h
id s : £, . This
i titius;ttrhc long-term borrowing commits the enterprise to
a on f i
¢ per cent of interest for the next, say, 5 to

(25) This eriticism of the models has been made before: ¢

that the models should have permitted | . common sense tells us

S the length of § 1 :

change in inde : | . gth of dnvestment] decision 1
independent vag;:.lbl Ii‘;nt :'ai'lﬂblCSJ fo vary inversely with the ampl-:itude of ch‘;:is [:%fterh=1
and Fized m”w:mm;-k (W. H. WHITF:, review of Locks ANDIRsoN's Carpomffc;':r e
p. 617). A more limited F " Ecag: omelric Study, American Fronomie ,Rew'ew T ‘ ”’6""”
) . e Umited form of the same criticis » June 1905,
governor of the Pederal Reserve System: * wm was recently made by an economist-

tance of long lags in thi P . these models.., do seem t i
Homee: Ilgwl;f;dm this [}liu.sn;ess nvestment] sector [during the 166 t(i’giatn;rﬁlzr:e e }n;go; )
] Hd guess that because the o : - Y eplsode],
than in th . duse. ronetary shift was far darper -
[short-run]enfci:i:: ui;d fcf estimating their coefficients, these mogc;::l:udu‘tr?gre df‘amﬂmc
in Specific Secto };Chﬂﬂs (SmrrMan Maser, “ Effect of Monetary Polic“ on ];“esumﬂtﬁd
T 0 ” i
University P'rofessor: gitveil [l‘;mntglmyAr; paper prescited 2t the Hifth Anm-lyﬂl Cosijzgiurg:
: the -
1967, p. 300, ¥ crican Bankers Association, New York, September 4,

Maisel's conclusion might be thought invali

e s ought invalidated by the findin
bty zv :ila;etghl;: li;:'ﬁiqu;nc.y of efff:ct“on fixed or inventory imrtastrngentfr :ﬁoigvmc?rge
vestment - S glaf . uring 1966.1 (" The Impact of Monetary Stringency on Busiman
sy e 8 boé;h /! urrmthmmes:, August 1957, pp. To-z7). But Maisel’s po i?'ess
respondents &y o S ausl:]: o(t1 er survey cvidence supports it and because mostpois ltin
given o oo & tbye \:' o :fnle_c[ any effect from tight money in 1966 appear to have
1966 iney tomones I.J:Tvey s simple test question (whether the enterprise ch s
appreciably from the umount planned early in the yir) whiieg:d t:ll1ts
, s the

i licat: ’
n Kcations are that a Substaﬂtlﬂl [)IUPDIt]O.ll of thOSE Wh() gave correct test answers said that
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. i —— which
i W-- W
. the advantage of carrying out the mvcstmgl;’cltor;o M o
el dvantage of starting to earn a pro ¢ e
is mercly he ° Vh fgore be set against not only t}lf: paym of
¥ e cont muSttetrezieonc year sooner but also an additional an;r;g)
£ ercentage points of interest (over the ncz(tfgrtot };[05 z s
This dleacls nstitutes a very powerful deterren ose_who
Thie St Cob row long term (or issue prcfcrred stoc r,ates
would bave e ommon stock) but consider .that c:url.‘egtmt s
o ot 1551113_ ; And even where the project depc?n Cﬁmds
nes abnorrna_lly s "is one for which substantial plannmgl d
i c‘nt or some investment outlay:e) have a-re:tgl
have dheady }?'eenelsp high effective one-year borrowing cofst fljrthcr
be;llil 'ﬂ;at?;, I‘iig;vtoymake postponement  or slowdown o
sufficie .
vk ¥ PlaUSibli YCS;ljt (1'2e6:3étions of this sort to changes in 1nt:r1-§:§
e Clcar'tlainucg Jess than the normal lag, for 'thzrilzlo nal
dotas for Wl'ect evaluation and approval and for engine o hg are
fherni forl o to negligibility; and those of the projects w o
reduiCCSsl?Ht])ZZ; part%y completed would ofhctoi;seey h\ff‘;ilé ey
ot i ion, so tha ! ’
Ehm‘t re?iilllalrgenzl‘coztfgdOiuiogf;éu;:.llid{:ly complcFed, thereby contri-
01'11}’ e }Z to the flexibility of monetary po?lcy. s of
P e d evidence that such temporary postpon enes o
There is goontcdo occur. For example, as carly in tr?singgly
plagﬁeiqﬂzuz: May, Business Week maga?nlecxcrcizzivsz;rp only 2
ot ervi i i anies , )
interviews with big comp : oy
f‘ound&flff?’mwligtivere restricting ﬁxef:l uwes;tmm:lt_(}i)t:rcélu:;j 2n dge&
han ch. cited for illustration, tl}c. presider e e
tronics Onefsutur’er with assets of $75 million (United- AN
oo 'mani L lanned August start of construction of a new 1
Postt}lignligget o?f 131 drop in long-term interest rates (27).
n

5 per cent of in

: f the cost
. ss fio per cent portion o© N
(6) It is usually argued that borrowing the remmmnid coﬂrsa because it would yieid

.completed project would remain the prefer er cent but also on the 20 per
of a 20 per cent-comp: £ profits not oply on that same 8o p that 8o per cent will
a quicker start of {'ecclpio fo.cct Here the effective rate of return t_:ln; be 25 per cont larger
cent already sunk into the Bee zeturn on the whole D eins considered, Bat, s sbove,
be 25 per cent .]ar:ger than the the period of delay which is being corls;1 e 2- per cont Jarger
during a time period as 1o§§ fisr that same period Is very much more ¢ a;ﬁtsable one, While
e b{“ rrw:tfntc)osin effect when the project was ac_jceptﬁ:'ler?;;c}: does make the post-
than the one {5 pe . : e qualification, it ne . I

s Simpﬁlﬁ';d E;csczgat\;ooﬁlf c::xi :an?;rixi:?ngqpfoiems a reasonable expectation.

poning or slowing :

() Business Week, June 11, 1966, p. 38.
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Most of those providing usable evidence to a 1962 Canadian
Royal Commission inquiry indicated still shorter lags than this (28).
That at least some executives do fing the deterrent very powerful
when rates are considered to be only temporarily high is illustrated
by one of the Canadian exccutives statements cited as illustration :
wmmummmm(}f:ma.i'ally speaking,

the anticipated return on investment.,, ig
substantially higher than

the actual cost of funds required, ... Theo-
retically, then, g large increase in the cost of funds [above the exist-
ing “high” level] would have to occur before it would be unecon-
omical to proceed with 2 capital expenditure... howewver, it should
be pointed out that & nomingl incregse will have an effect from a
timing point of view,.. This is done either by borrowing temporarily
on a short-term basis from a bank, or delaying the acquisition of
capital equipment — or a mixture of both (29).
A mid-

1966 survey of nearly 300 big American companies by
an investment bankin

g firm received replies reporting ¢ postponed
or delayed capital spending plans in expectation of lower interest
rates within one-to-two years ™ from 14 per cent of the respondents,
while just 6 per cent (including perhaps some already included in
the first group) said they had made * outright cancellations ” of
projects because of “ recent higher interest rates ” (30). Cancel-

(28) J. H. Youne and J. F. Herrrwsor,
tions ®, Appendix to the Report of the Royal
1965, p. 408.

The shortness of the summer-antumn 1962 credit squecze might suggest that the quick
reacters were the only ones who could report effects, so that their domination of the results
is not a proper basis for generalization, However, there must have been many more quick
reacters who did not react at all because they could still borrow in (he cheap U.8, market,
were already being deterred from investing enongh to need to borrow by the high (6 per cent)
uncuployment tate, or foresaw that the latter would quickly take precedence in monetary
policy-making over the need to use tight money for defending the newly fixed exchange rate,

(29) Op. cit., p. 362, emphasis added.

(30) Emphasis added. Some of the firms did not specify
plans involved, and some of these may have had in mind acq
tather than purchase of new capital goods, An
change the significance of this evidence, however,

After two months of further tightening of money a telephene check was made of the

al officers of a large proportion: of the companies which had reported being effected by
bigh interest rates, This confirmed the accuracy of the previous replies and established that
the restrictive effects being experienced had been jntensified by the subsequent increase in
the tightness of mone .

Unfor-tunately, only the cancellations questica
ses of reductions of investment expenditure whic

% The Effects of Monetary Policy on Corpora-
Comanission on Banking and Finance, Ottawa

the kind of capital spending
uisitions of other companies
¥ necessary adjustment should nor greatly

finandi

in the mid-1g66 survey distinguished
it wete to occur in 1966 from those of

the ca

7
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Jation of prior orders for machinery is known to be common. For
machine tools, existing orders amounting to 5 per cent of current
new orders were cancelled in the first quarter of 1966 and the rate
of cancellation then rose — perhaps in reflection of the tightening
of money —— to'6-1/2 per cent in the third quarter and 8-3/4 per

cent in the month following (31).

That the lag pattern used in the Fed-MIT model is a rigid one
which cannot reflect the fast readjustments of imminent or recently-
started investment projects has been shown earlier, The weighted
average lag used does of course reflect the influence of the “last
minute ” lengthenings of lag at times of exceptionally high rates
and abrupt shortenings of the lag when rates have fallen back from
cxceptionally high levels which are being propose-d here. But while
these extremes must have influenced the average lag derived, that
average is itself used to represent the actual lags under ol conditions.
And a fixed lag pattern cannot allow for the fact that at these

crucial points of time for monetary policy — times of attainment
of or retreat from exccptionally high or low interest rates -— motie-
tary policy itself has camsed the lags to change. It is possible, of
course, that some models embodying this aspect of the interest-rate

o not show what the actual distribution was)., (See

Ponainson, LUFKIN and JeNreTTE, INC., Timely Review of 1966 Credit Skorsage Effects on
1, 69, 10, 2226). Towever,

Business Financing and Spending Devisions, July 1967, PP

for the question on postponements due to temporarily high borrowing costs the dme distinc-
ton may have been found simply unnecessary. Such -postponcments would not normaily be
made as much as a half year in advance of the expenditure; the first thing to be postponed
would be the borrowing {or firm commitment of funds), and that presumably would not
ocour as much as 6 months in advance of the start of the etpenditure. Moreover, the Federal
Reserve Board presumably had sccess o full data on the survey results, the covering letters
seat, etc. (pars of the investment bank’s 1966 surveying having been sponsored by the Federal
Reserve and done in cooperation with MIT); and Governor Maiscl relied on this survey for
his published conclusion that the high interest rates of 1966 did have substantial effects on
hig companies’ investment spending during 1966 (MaLsEL, op. ¢it., pp. 26, 30)

{33) See Business Week, December 1, 1966, P 28, The suspension of the ‘official invests
ment subsidy program was thought nat to be responsible for the high October rate because
mast of the ordered equipment fhad been ordered before the credit was revoked.

Under soms conditions, cancellation oi new ordets for producers’ durable equipment
on which production was abowt to statt Ay yield immediate anti-inflationary effects of only
an indirect form: for a time the fact of the cancellation will accelerate wotk on more recent
orders rather than cause a decline in the rate of production. But this neutralization of the
rapid effects of cancellations will sat be complete; and after the cyclical peak is passed, order
backlogs have shrunk, and interest rates have dropped, the ability to reinstate the _cancelled
orders will permit the shortening of reaction lags in response to interest rates described above
to make its full contribution toward -prompt effects from monetary policy.

1967 or later {and the published results d
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to the form actually employcdd (;f)d %)Etnd to Yiclld inferior results
. statistically inferior results

found wh

en an elaborate e .
- o Xpectation .
not necessaril P P s model is attem
and a prior; )1!1 ]tgfsitlf}{ rejection of that model if its OthPted would
justilications are strong, for the difficulty ofi?r cmpirical
measuring

expectations corre

LAV minc;rsreictzl};n by use of the available data (e.g., current |

inferior result oving average past level) s ’ A
ts to those o gbreat enough that

¢ expected even

flsimpler models could
y a powerful one in certain phases of

expectations factor were teste

though the factor was real
the cycle.

h CIICC O L
I [ YANCeE O SCoOverin 1]!(: HAHUeL

tween the curre
nt and th :
reduced b e normal level of interest rates are also

. y the nee .
Differences of ess tc}il atI;) aPPIY a special form of the relationshi
negligible inducement to’ ti-ég., O'lzic standard deviation will yiellet;
be excluded f rapid expecrations " j
d from consideration. Gi ons response and should
more obvio . - Given this situatio

o us form of the rclationship must al o, tests of the
yleld poor results; most of the observed almost by definition

variable are simply irrelevant (33).rved variations of the independent

difference be.

(32) In the case of ¢

] . _ 4 new orders .

used for the interest rate is in greats for plrodclllcers durable equipment, the lag pat

. N : art the diffe i attern

interest rates, But, the model is saidp,m ifference between more current ’ actually

be a : and mor

- : a somevwha ! € remo
p. 17) and the “current * rates includ what sluggish stoak adjustment o
e no representation for the ing one (op. cit.,

ut before work erest rate prevaili
; . 1 iling af
;lufr;l.- during which the orders were Placc((imbthemlbegan vor for the mtcref:i Tate ; aftlcr
receding two years Thi , but an y the ave in the
. his .1 average of
represent the strong iﬂﬂue:c makes it clear that the formu]rl.tiﬁn used i
‘ , . 3 ) .
cancel or delay yesterday's elon teday’s ordering or on today’s decisi 1s lz;mii intended 1o
§ order exerted by th ; sion whether or
(33) A test of quic! y the current change 4in j not to
i cffects on § i Be 1 interest rafes
proposed here has b ixed investment that is simi .
cen mad at is similar 4 .
another recent quarterly modi ]:::.Y one of those responsible for the ar an part to whag is
a role for appreciable * Jast :ni;) th‘? U.8, economy, that of the Wha:'Itl:;stSthntl equation in
changes in o . ute * readjustments of prior | chool, He found
. onomic conditions whi OL prior investir i
in actual investment (Thmon? which occurred just before the P 1cnl§ plans in response to
had been proposed .b)' 'I‘Hc existence of o limited % almost-lastmi;xif ”egan to be embodied
. 4 OMAS o . bl 4 T d
Economics and Statistics. X1, NMYEIQC * The Inflexibility of Monetary ;:,HI?HDE Olf? this sort
minut . ’ » November 158 . icy ewiew
Poﬁcyc”on; th'en being suggested by W. H g‘g,};[_ﬁp"‘%f‘?-&ﬁl with scope for a mo;e fully la.;f
Ci1e; . " 3 he Flexibilit . -
But, while Evang off Economics and Suatistics, XLIT Mam?m” of Anti-Cyclical Moncrary
it £ ¢ Evans found this quick reactio - May 1667, pp. 145446 and n y
1t for last-minute chianges in n to last-minuee chanpgeg i i ote 22},
important influence on gﬁ i{ﬂ ‘.lnteres: rates. ‘Thus, although thge mI:- sales, he did net find
xe : o : e ;
lag (M. K. Evans, % 4 Stod lllgestmcnt, that influence was exerted :ﬁﬂ rate did have an
A N { 0; i .
Statistics, XLIX, May 1967 3113; Indlgs‘ry Investment Decisions * y with 2 substantial
Professor > PP 151-64).
yiekled the Wmfvm?s he;s explained that the attempt o
g sign for the inte D
rest variable, indicati

the intcrest rates of the

s Review of Economics and

ﬁndhlast-minute interest rate effects
Dg the presence of an identification
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i durabl \ipment, as
?
i i ers’ durable equi R
estment in produc
In the case of inv

iready described, the sale of thc' equipment by tl.lcd Pr;-(:}lcs;deli
i to r, with an increasing lag as the produc rer
assumed to oce in the course of a cyclical expansion, and'ttzi1 ans
O e aeing law in the downswing as the order backlog 3 r}l_ :
g a'decmasmg ELgthat it is quite possible that the capacity-uti tﬁ:,_.
EUt tgftcfj sz zrtleejlril;g some influence propcrly attrllzx;::ilz}: igviilso het
ol i ise in interest rates to €X '
CYf Hrcjl fr%riqtoguéile -l;‘iisf;fiiéﬁ ;I;allels the movements in the length
retu
° lagl',lch a theft would be doubly dgll;nztxglirll;g :ton}?itg }?I;zcz;)tuﬁteas
i i ibuta
delaying o 1m']cs.tmiin\5v§1}1]élc}iln;f:;da{)t; treated as if it was inda%iiar-l
> ']LOSt o Vlcw,dine;s of whatever interest rate effcct; a peen
o o i of coursc, that these two factors’ causa 1
discoverec: o 1:1 miacrjlomically as well as statistically: £01: exanple,
o b? COﬂfUSCr e(;ies on new orders due to supply condllt}ons. mz(?é
. §10ng C"fl 61‘213 ov.erlap the slowing of dcsn‘_c for de 1v¢r1<=,1st.Irl
CO{HCIdE W;trée?; and this would make an alloca.tmn c:sf_1 gic tI:S; akcg;
train ¢ - ctors impos ‘
FﬂSUaim o imfﬁiz k::::z:gn(il;tnzoﬂ ftafle obscr\?f':d _restrictlons gf
?ither et if he other had been absent, and similarly for t Z
e | 1£d tl cerics as new orders fall and order bacqugs a;
Bt o chut as pointed out in note 31 .abovc,. th11s co i;
Workec'l don t, establish that no net restraint (stimu Els)l ‘
o dO}?S n}?an es in the customers’ desirt?d length o lag;
e ‘[')Y t f:blf: hcsgis that allocation of causatlon‘betweelx: t'liis
. 3::3 hli)f which are classed as coincident Wlt.h the um;xi "
v fa?tors" Ofiifﬁcult Moreover, whatever in.creasc in lags :ﬁous
(':Ydeiicﬁyv;trtiibutable t.0 high order backlogs is in great part sp
is vali ’

r than any
. -of-money one rathe .
bl the relationship actually measured being morca;t ;“Pg?’veu and %arﬁﬂg in connection
hlem: the . . t Y il
probicm relationship. But, as 1o ) n manufacturer
\ demand-for-money A of the interest rate © :
(possible) ion for the influence . le for the interest
. ir finding of the wrong sig . iection of the role fo
with their finding it does not constifute a gejec : implies the
: F . ' imp! 1€5
i y i ent, such a resuls do ; the interest variable )
mvcntog 1:16\:lesém tl”lcr evidence; since the wrong sign for the ery strong evidencs against
rate indicated by © jor relationship, it canpot serve &s VeLy SERE T T Siem
. iffercnt behavior rela s sthout any identification prod
measuring of a di OV tudy. Finally, even with ast-minute
; clationship under study. 2 not detect any J
the cxtstf:né::; of t}}lf rpaper thE fact that the Evans technique -c?uk}il " ietence of 3 detectable
; in this s i ith the s dered
as explained in . does not conflict Wi nsidered,
R ionship on auerdge : rates are €0
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ey
effect when only move
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in an economic sense (sce appendix) and should not have been

retained in the model,

One way of testing for the existence of a net influence for
interest expectations might be the introduction of the expectations
actor in the equation for non-residential construction
where, as described above, the lag is assumed to be cons
less of the pressure of demand on

If conclusive evidence on this
by the econometric approach,
assumed to yield some exaggera
model would have to be ruled
length of monetary policy lags

, a category
tant, regard-
productive capacity (34).

matter proves to be unobtainable
the present formulation must be
tion of the lags, and the Fed-MIT
as simply inconclusive about the

(35). The combination of whatever
may seem safely ascribable to the interest expectations effect plus

the apparently substantial influence of interest rates on inventor
investment should suffice to establish a presumption of much shorter
lags than the model yields even if the model itself cannot detect
them. Outside evidence in this case will suffice to demonstrate that
a substantial amount of quick response exists which is being ignored

by the model,

(34) It could be argued that any such influence dound for the expectations variant of
the long-term interest rate really represented, to an unknown hut perhaps large extent, the
influence of a sort of backiog of construction contracts waiting for contractors to beeorme
willing to make bids on them. But the risk of this possible frustration of the effore cannot
justify doing nothing and leaving unquestioned the equally suspect assumption of zero
short-run effect from abnormal long-term interest rates,

(35) There is another sense in which the customary use of constant lags has probably
caused the various models to overstate the relevant monetary-policy delays, The average lag
found iy customarily derived from capital spending data

covering the last 15 to 20 years, But
there is strong evidence thar the radical increases in the cfficiency of industrial production

realized over that period extend to the construction branch of indusiry as well (Wirs, * The
Inflexibility of Monctary Palicy: Reply *, Review of Beoromirs and Statistics, XLVI, August
1964, p. 323). It follows that the fixed, average lag fitted to the daty is likely not only to
ave increased the © noise ® in the model but also to have overstated the current length of

delay in attainment of menetary effects on fixed investment. The new study by Armon, op.
cit.

, which has the advantage of dealing with more up-to-date behavior patterns and of
concentrating on years of telatively wide movement in intercst rates, finds that 2 change in
the interest rate attains substantialiy its maximum cffect on fixed investment in the second
three months following the change, with half as greac an effect already being produced in

the first three months after the change. .
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Insufficient Reliability of the Federal Reserve-MIT Model's estimates
If the Fed-MIT model proved to yield accurate estimates of
investment and, specifically, of the influence of the interest rate on
.nvestment, then the validity of the above criticisms of the form
of the equations would be brought into question. It is necessary,

therefore, to see how accurate the model’s estimates have been.
The first step in justifying the accuracy of the influence attri-
buted to any one of the factors included in an estimating equation
is testing the accuracy of the estimates provided by the whole equa-
presented  as responsible for

tion, If the combination of factors

determining, e.g., the siz¢ of investment spending yields estimates

which are quite close to the amount of investment spcnding actually
observed, at least some presumption 1s created that the separate
influences of each of the factors (e.g., of the preceding quarter’s rate
of interest) are also correctly estimated, Such a finding can create
no more than a presumption of correctness because the recent past
interest rate is only one of many factors — and on average a
relatively weak one — 50 that any errors in its estimated influence
would not greacly distort the estimate derived from all the factors
taken together. In the present case, an expectation that the equation
yielded inaccurate estimates is created by the researchers’ warning
that their findings on the length of the monetary policy lag are still
tenfative (36); and, although the information they published on the

goodncss of their results is not completely appropriate for our pur-

oses. it appears to show the existence of ample room for improve-
) P

ment of the equations.

The kind of preliminary test of reliability needed for our pur-

poses would show how accurately the equation could estimate the
dependent variable from known data on. the various independent
variables, those data being different ones from those which werc
ased in the derivation of the equation itself (37). The published

(26) pE Lreuw, op. cit., p. 27:

(37) The given equation was selected because i yi
dependent variable on average during the time period covered.
of the estimate flow * standard error ®_ high © tratio ™) was su
of the equation before the coming of the high-speed electronic computer,
nad to be made from only a few alternative candidates, But now a very
custorarily tried out so that the one selected — the one yielding the best e
dependent variable during the period — can plausibly owe its success et

elded the best estimates of the

The fact of the goodness
flicient proof of the validity
for then the selection
Jarge nupber is
stimatds. of the
ely to randoln

—— T

e — -
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test, however, i
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: d I independent jab

applying so d P variables, (The r
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the Futare: it im} s_s 0 .thc model for forecasting evcnt,s a yea o

o invent:)r in en.tory mvestment four quarters hence is de iné ot

casting abili{ fv¢stment three quarters hence, a fair fest gf fC‘?t

error-prone fgleour qlgarilcrs ahcad must rely on the presu Obrlc -

recasts of third quarter j mably

only the ) Urd quarter inventory.) For thi

ablg‘; e iirtst iluarter s estimate — for which Zu) inde ;rlfils ot
5 I : i-

eardior (axil; t;éllues — is free of this disadvantage; Eut Z?tn\;?ril

) second quarter as well) is biased in the -directisn

of overstating the
stati goodness of results b i
the derivation of the equation tested ceamse of e of its data in

In i

o Iil;d :l;stclllé‘.aestof unbiased test data, the effects of the biase
o 2 average ot partlly offsetting through application of the tes:
dly poer 8 o t’} results for the first four quarters. The admit
e, boor res bi of the est1mateslfor the fifth and sixth ualf:;tp
they must, of coursc%lgzntaileliflzcx Iglht'in e s 3?&10‘18;
forecasting ability, and, perhaps, fltl)j'yt;f; avéifi%tr;l C(I)IE (zlfléhle‘ﬂl(;lg::(ljd"s
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Nice: it eno 8 y naty afe € ance wi certain tur Up some Wic, ¥
N alternatives tried, cha
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with the de endent var ble follow, h h fa t of OOCl cstimates durin: [']lC' pe:md

used in the d t f th i tes 15 1 g
eri OfL O € cstum g hC-[ﬁfOIC the “a»h‘dlty Of the
K Lid va d 1
I ‘ . o longer persuasive; t ' AL

can estimate th , ived can be established only by seei

lhe selection Ofcthiipzlcllde?t varizble in a time period Wh)i(chy\,:z:mfo:m? ::.1] the equation
i uation. For detail i ' already employed ;i
tests of th, P, etails on this and ather s . ployed 1n
‘Reliable’ E?cisg;]:;;y ]g fl decouometric models, sece W. H gﬂﬁ:fti??;jﬂgﬁl‘l?f the traditional
nometric Evidence B Zeitschiife Hir . : E, ¢ Trustworthiness of

(38) This is indicated in n}; Lesow fo Pf ;?’ar;c;naitikonomze, 1967, Nos. 1-2, pp. 19-38.
2 . s PP -1, ]'4.
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the neighborhood of cyclical turning points (a crucial test which
every model should undergo).

Results for the inventory cquation — an equation which in-
cludes no interest rate of money-availability variable — were very
poor (39). Bven in the first quarter, when the goodness of estimate
was biased upward, the estimate was 31 per cent below the actual
inventory investment, For all of the first four quarters averaged
together, the constant-prices estimate showed a rise above the base-
period quarter (or, as it happens, above the base-period four quarters)
of 22 per cent; but the actual figures show no less than a 33 per
cent rise. The average discrepancy would have been tripled if results
had been taken quarter by quarter, for in the average the errors of
the two middle quarters could offset part of the opposite errors found
for the two extreme quarters. (The estimates in the ffth and sixth
quarters after the base period were of course unacceptable, averaging
45 per cent below the cemester’s actual inventory investment.)

For investment in producers’ durable equipment, the four new
quarters showed an actual rise over the base quarter of 8-1/2 per cent
while the estimated (real) figure showed a reasonably similar in-
crease: 10-1/2 per cent (results for the fifth and sixth quarters again
being poor) (40).

In contrast, investment in non-residential structures was badly
estimated even for the first quarter and also for the average of the
first four quarters. While the actual rate of structures investment
was #.3 per cent higher in real terms than in the base-period quarter,
the estimated figure for those four quarters was 6.1 per cent below
the actual, Thus, the model’s equation for investment in business
structures implied a negligible real growth whercas actually a 7 per
cent growth occurred. _

The discrepancies of the individual quarters would have yielded
a much larger over-all error except again for the fact that some of
the adjacent quarters had errors which were of opposite sign. (The

{39) Detived from op. cit., Table 3, p. 22, with price deflators and base period figures
ata of the Survey of Current Business.

for the same seties found in the national accounts d

(40) These and the following figures are derived from op. cit., Table 2, P 19 and
from the comparable natlonal sccounts series published in the Swreey of Current Business.
Unlike the figures published in the table, the ones used here are deflated o real terms. The
equations themselves were in real terms, with the price level factor being essentially merely
added to the estimated and to the actual real figures before their presentation in the tables.
However, this procedure may give an impression of closer conformity than actually ‘existed
and has not been followed for the fixed investment figures used above.
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ctimate of }:he change from the base to the
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nderstatement of Lags of Effects of Fiscal Policy Measur
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In addi . .
b Cﬁeiiisd.l‘;}orin tt; its ~appar§n‘tly serious exaggeration of the lag of
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(41} This is
by quaser of s seen most clearl
P+ 29), and is

y in the final chart showing the effect on GNP qua;'tcr

5 billion (annual rate} rise in pur ili
e oot coplicidy, p.}u..se in purchases of military goods {Chart 9, op. cft.,
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change, even though the spending could have changed only because
the government changed its rate of placement of orders for these
goods at least onc quarter before, (The lead of policy/order-placing
change over payment for the goods will of course be longer than
ohe quarter if there must be a lapse of time for production planning
and contract negotiation, for the producer’s ordering of materials
or even waiting in line for work on the order to be started.)
An indication of the seriousness of this cxaggeration of the
romptness of government expenditure policy effects is shown by
the fact that the assumed $35 billion jump in the annual rate of
government spending in one quarter is required to have been pre-
ceded by no less than a $2 billion jump in (annual rate of) pipeline
inventory investment in the preceding quarter and, in consequence,
about a $2-1/2 billion jump in GNP in that preceding quarter.
The proper timing of effect would have been produced by delaying
the occurrence of this $2-1/2 billion (1/3 of one per cent) jump in
GNP and the subsequent quarter’s $ro billion jump (1.3 per cent)
at least one quarter after the ones now shown and perhaps delaying
them even more. A
It may be noted that the erroneous acceleration of the occurrence
of effects on GNP might have been a smaller one if a normal mix of
government expenditares had been used rather than the category
of purchases actually used as illustration, military goods, for then the
necessary lead of orders before payments would have been a shorter
one (42). In that situation less distortion would have been possible
and the degree of promptncss of effect found for government ex-
penditure policy would have been reduced. In either case — cor-
rection of the present distortion. or use of govcrnmcnt-spcnding
categories which are not susceptible to this distortion — the presently
indicated inferiority of monetary policy relative to fiscal policy would
have been diminished. Then the adjustments proposed carlier could

{42) This is not a completely certain result, for the practice of making progress payments
far long-lead-time military items means that much of the payment takes place long before
the pipeline has been fitled, From another point of view, if the role of consumer expenditures
in affecting inventory investment is representative of that of a more nermal government mix,
one-seventh of a rise in the rate of expenditure would be counterbalanced by unintended
inventoty disinvestment in the same quarter, so that only 6/7ths of a jump in such government
spending could contribute anything to the same quarter’s GNP, Instead of erroneously having
exaggerated the effect in the previous quarter, for such a mix of government purchases the
investigators would have found no effect in the previous cuarter and a reduced nel” effect
in the given quarter,

A
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ver i .
s 1yo I}})le_l;:;:;lly_lead to a finding that a 3 /4 percentage point change
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Washin gton W. H. WHITE

APPENDIX

Understatement of Model's Actual Lag Countered by Bias in Modcl

in th;F giffg%fh;iﬁe;ym lag in the attainmenc of significant effect on GNP
conditions under which iﬂea‘r ' hm-;c referred to average (1662-63) conditions,
b. 26). The lag the model nctarly pohcy would vormally be neutral {pe LEruw,
restrictive o el would actually show under the conditions in which
No attention bos bzen asures are usually adopted should be a still longer lag.
lag because the part ofgtll\:en to the IIC.Cd for lengthening the illustrative one-year
contains an err Oi'; corl'ecti{:)nm;fcli}ll ‘:’hmh would calI. ft.)r such an adjustment also
excess of the lag over one year (I; error would eliminate much or most of the
The m i .
—— Sizl E:cilﬁ:; segarate estimates of the two segments of the invest-
oquipment (the la? ° n A. fg) est[mfited new orders for producers durahle
amount of dela aftger thpar; 0 ﬁxed mve?trnent) as occurring with a fixed
The other (CqUa};ion At ) et.e rmlnants (.)f investment such as the interest rate.
durable aaiin . 10} esL:lmated tllue investment in (acquisition of} producers
quipment as a function of prior levels of the new orders. As described

nIft i i . .
WhiCh(rl')lavﬁ }:re:agzcu!i?js;xondl.tmns .mﬁuenCI-ng_ ,tl,]c availability of funds for house mortgages
provided that the cost.of.g exceptionally sensitive to monetary policy are modified o
most of the reaction se n'lfnonty effect which remains proves not 10 have been ca -1E;le f
fengthening the duls ef or ;l:e total, wost-plus-availability effect, then a further reIa’;on fO
bECause_- the aggregai CL{ lmgru cant effects WO‘Lllid appear, This matter is bcing passed Ov(::
D-ther possible -‘-‘hortening:?f ;f:i n?ilclie rac!lcally increasefi, especially so because of the
ton, continuing spread of scientific invest;laeslftlzcifi]:ifi (;friﬁ:ilff) ane capleal goods produce
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earlier, this equation quite properly provided that the length of delay from
order to investment increase as the size of the backlog of unfilled orders
increased. However, the increase in the length of the order/investment lag
should in great part be counterbalanced by a simultaneous reduction in the delay
from the determinant of desired investment to the placing of the order. The
failure to provide for this adjustment in the first equation — Le., the use of a
constant rather than a varying lag from investment determinanc to placing of
order in equation A. g — has introduced some spurious variability in the length
of the totai lag (investment determinant to acquisition of the capital goods).
At times of high order backlogs, economic activity and interest rates — the
cycle phase of chief interest — the lag is exaggerated, with an understatement
of the total lag in the less important conditions of low activity, backlogs and
interest rates.

The reason why increases in the order/acquisitions lag tend to be com-
pensated by reductions in the determinants/order lag are easily seen. The
decision to order machinery needed for a new plant will be made 2 little before
the start of construction of the plant; bue when capacity utilization in the
machinery industry is not high the actual placing of a firm order will be delayed
(to permit shopping for a better price, to take maximum advantage of new
technical improvements, to postpone making an advance deposit). As capacity
welization rises these advantages from delay in placing the order shrink and
the risk of late delivery of the machine increases. Therefore, ar times of fuller
employment — the time when restrictive monetary policy is of interest — the
placing of orders should occur with a shorter than average delay after the deci-
sion to order is made.

According to the Federal Reserve Consultant Committee on General Busi-
ness expectations, similar considerations also cause more rapid placement of
construction contracts after the investment decision bas been made (2); that
acceleration provides further scope for accelerating the placement of the asso-
clated machinery orders. (Expressed in different terms, the backleg of construc-
tion contracts and of orders for machinery has risen, although no increase in
the demand for plant or equipment has taken place.) But the Fed-MIT model
ignores this cyclical variation in length of lag of orders after the change in the
determinants of investment, The model uses the same (cyclical average) lag
for all phases of the cycle; and, in that way, it exaggerates the delay from
restrictive monetary measures to the effect on investment.

There should exist a parallel shortening of delays in the placing of orders
for the other segment of equipment investment, machines to be installed in

(2) Federal Reserve Doard, dm Appraisal of Data and Research on Businessmen’s
Expectations, Washington 1955, pp. 629, 633
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