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Summary

MONEY STOCK REVISIONS AND UNANTICIPATED MONEY GROWTH

Robert J. Barro and Zvi Hercowitz

An important "empirical regularity" is the stroﬁg positive effect of money
shocks on output and employment. One strand of business cycle theory relates
this finding to temporary confusions between absolute and relative price
changes.‘ These models predicf positive output effects of unperceived monetary
movements, but the quantitative importance of unperceived shifts in nominal
aggregates is subject to question. Another strand of theory, based on long-term
nominal contracts and analogous price-setting institutions, generates output
effects from unanticipated, but not necessarily contemporaneously unperceived,
money shocks. However, the real effects of unpredicted, but contemporaneously
understood, monetary changes are not obviously consistent with efficient
institutional arrangements. The present paper provides some empirical evidence
on the two types of theories by analyzing the output effects associated with
revisions in the money stock data, where the revisions are interpreted as
components of unperceived monetary movements. The revisions turn out to
have no significant explanatory power for output. Previous findings that
innovations from an estimated money growth equation have a significant output
effect remain intact when the‘revisions are included as separate explanatory
variables. Overall, the study provides a small amount of evidence against
the special role of unperceived, as opposed to unanticipated, money movements

as a determinant of business fluctuations.
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Business cycle theofies of the sort constructed by Friedman
(1968), Phelps (1970), Lucas (1972, 1973, 1975), and Barro (1976,
1978b) assume that individuals can be temporarily confused between
absolute and relative price changes. Monetary surprises have transitory
real effects in these models because these disturbances are temporarily-
misperceived as real shocks. The dependence of these fheories on un-
perceived movements in noﬁinal variables may be a shortcoming. 1In
particular, if more rapid observation of general price indices or money
stock measures would substantially lessen the amplitude of business
cycles, then it is surprising that this more rapid observation does
not take place through a combination of individual information-gathering
efforts and improved government reporting. One counter-argument is
that individual fortunes may be much more dependent on relative price
and income changes than on general business fluctuations. In this
circumstance it may not pay for individuals to spena a great deal of
effort in assessing contemporaneous movements in global variables ex-
cept to assist in gaining a clearer view of local changes.

Another argument is fhat, for example,.the existing money stock
data provide conceptually inappropriate measures of the pertinent
underlying '"nominal" disturbances. This view seems to underlie the
approach of Sargent and Sims (1977), who model the business cycle as
being generated by inherently unobservable shocks. However, this

approach does not account for the apparently strong explanatory power




of monetary shocks--as measured from standard money stock
definitions--for the business cycle, as reported, for example,
in Barro (1977a, 1978a).

A different theoretical argument is that purely nominal shocks
influence real behavior not because these shocks are contemporaneously
unperceived, but rather because these shocks were unpredictable
at earlier dates. The imposition of unanticipated, but not
necessarily contemporaneously unperceived, money movements on an
economy with long-term nominal contracts is viewed as a source
of business fluctuations in models cénstructed by Gray (1976) and
Fischer (1977), among others. These models have the strength of
relying on unpredictabie money movements--which can plausibly be
assumed to be of substantial magnitude--rather than on unperceived
monetary changes. The shortcoming of these theories, as discussed
in Barro (1977b), is that the real effects of unpredicted, but |
contemporaneously perceived, monetary changes are not obviously
consistent with efficient contractual arrangements,

The empirical analysis in Barro (1977a, 1978a) reports
substantial effects on unemployment and output of discrepancies
between actual money growth and the growth that could have been
predicted from a set of explanatory variables. These results are
consistent with either the unperceived money or unpredicted money
models (with predictions generated one year earlier) and do not

discrimina*te between these two varieties of business cycle theoriles.




Therefore, a comparison of these theories--which have some differences
in terms of policy impliéations-—requires some additional empirical
evidence.

One part of monetary surprises that seems classifiable as
temporarily unperceived is the amount that corresponds to revisions
in the published data. Further, these changes--even measured in
terms of growth rate effects, rather than as changes in the
measured levels of the money stock (which sometimes apply equally
to past dates)--are occasionally substantial, amounting to as much
as 1-2% of M1 on an annual average basis. However, the average
magnitude of the revisions, in terms of growth rate discrepancies,
turns out to be only about .004 on an annual average basis from
1348 to 1975. .

The objective in the present paper is to test whether
"unanticipated money growth," as measured in the research cited
above, has explanatory vélue for unemployment and output because
it proxies for unperceivéd money growth, as measured by the
data revisions. However, this test cannot fully discriminate be-
tween the unperceived versus unpredicted monetary-effects models,
since a one-to-one identification of unperceived money growth with
the data revisions does not seem reasonable. To preview the
results, it turns out that the measures of unperceived money growth
based on the data revisions have no significant explanatory value

for unemployment and output.




Measure of Data Revisions

Regular revisions of the money stock data published by the Federal
Reserve involve refinements (benchmark adjustments) to estimates of deposits
aﬁd vault cash at non-member banks. Changes in seasonal adjustment
factors are not considered in the present analysis, which deals
only with annual average data. Some other revisions involve shifts
in concepts--for example, the change in October 1960 to include
in the money stock the demand deposits that are dve to mutual
savings banks and foreign banks--or shifts in procedures, such as
the change in October 1969 that eliminated the (incorrect) sub-
tpraction of cash items in the process of collection at foreign
branches of U.S. banks. Another important change was the shift
in October 1960 to daily average figures, as applied ex post to
data starting in 1947.

Definitional changes that produce a shift in the overall level
of the measured money stock seem unlikely to have significant
real effects, especially since estimates of different concepts of
money could already have been generated prior to the revisions.
In order to filter out this type of effect, we base our analysis
on monetary growth rates. Our basic series is the growth rate that
could have been calculated from the annual average of the first
reports of money for each month (which appeared with a one- to
two month lag over the sample period), relative to the annuél

average of money applicable to dates 12 months previous. That is,




for year t, the first reports on Ml for each month are averaged
to obtain the contemporaneously perceived level, tMt’ where the
first time subscript denotes the date at which estimates are made
to apply to the date indicated by the second subscript. The
values for each month in the preceding year--as reported at the
time of the first report for each corresponding month this year--

are averaged to obtain M

LI The annual average perceived money

N

growth rate is then calculated as tDMt = log(tMt/tMt—l)'

The perceived money growth rate is compared with the estimate
of money growth that is available later based on "final" revised
figures, DMt H l°g(Mt/Mt-l)’ to obtain the contemporaneous
measurement error, ¢, = DM, - DMt' The time series over the post-

t t t
14 ¥ i 1
World War II period for tMt’ tMt—l’ Mt’ tDMt’ DMt’ and €y are
contained in table 1. The notes to the table provide some detail
on sources and on the nature of the principal data revisions. The

largest values for e¢_ since 19471'appeapin 1960 (.010), 1969 (.017),

t
and 1973 (.010). The average value from 1948 to 1575 is pcsitive--
.0025--and the average magnitude is .0038.

We have also considered an alternative concept of measurement
error for money growth rates denoted s% (table 1, col. 10) that
comprises only the benchmark adjustments to the money stock. For
example, this concept eliminates the effact of the conceptual and
procedural changes in 1960 and 1963 that implied large '"revisions™

for those years. With only benchmark changes considered, the average




revision in money growth rates is close TO zero and the average
absolute value is .0013--only about one-third of the)broader
revision concept. The largest magnitude values are now 12723
(.010), 1972 (.Q07) and 1970 (-.003). Values greater than .00l
apply to only 6 of the years fpom 1847 <o 19753,
| The aim of this investigation is to assess the explanatory
power for unemployment and output of unperceived money growth,

as measured by €, oF e%, in comparison with that of "unanticipated"
money growth, DMRt, as measured previously and also tabulated in
table 1. The sample average value of DMRt is close to zero by
construction, and the average magnitude from 1348 +to 1975 is
.0109--about three times that of €pe The correlation between DMRt
and €y from 1948 to 1975 is negligible--+.0l--although that of DMR,

with the benchmark revisions, s%, is +0.38,

Effects on Economic Activity

330-75

[

Squations for unemployment and output (real GNP) from
are shown in table 2. The forms of the equations parallel those of
previous research (Barro, 1977a, 1978a). The contemporaneous and
two annual lag values of unanticipated money growth DMR, as measured

2 ; : "
before,” have substantial explanatory value for the unemployment
bl -~ 2 = L) 1' ) 3
rate (table 2, line 1) and real GNP (line #).
With +*he DMR wvarizbles axcluded Irem the squaTion, th

centemporanecus and TWC 3nNnuUaL 13§ valuss of "uncerceivad" meney

srowth, ¢ or &', have insignificant effec=s (lines 2, 3, 5, 2).
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A test that the set of variables, (et, € ), is jointly

t-1° -2

insignificant, given the inclusion of the set, (DMRt, DMR

R,_,» DMR__.),

yvields the statistic, Fi8

and Fi7 = 1.4 for output (5% critical values = 3.2). For the case

= 1.5 for the unemployment rate equation,

of the e' variables, the corresponding F-values are 1.4 and 2.5.

The exclusion of the set of DMR variables, given the inclusion of

the € or e' variables, can be decisively rejected, with F-values
ranging from 6 to 24. The overall conclusions are, first, the measures
of unperceived money growth based on the data revisions add nothing

to the explanation of unemployment and output, and second, the measure
of unanticipated money growth (DMR) does not have explanatory power be-

cause of a proxying for the unperceived money growth measures.

Relation of Initial and Final Money Stock Data

We have briefly considered the possibility that the initially
published money stock figures are not efficient predictions for the

"final" data. An estimated equation over 1950-75 yields

(1) DM, - *DMt = .002 + .23 (tDMt_l - t_lDMt_l),
(.001) (.34)

t
p

R = .02, D-W = 1.3, G = .00S,

AL . =
where ¢ is the standard-error-of-estimate, standard errors of the

coefficient estimates are shown in parentheses, and tDMt ! is the



value for money growth from date t-2 to t-1, as perceived at date t
(table l; col. 9). The measurement error for last year as perceived
currently, (tDMt-l - t-lDMt-l)’ does not have significant explanatory
value for this year's error. Although the constant in eq, (1)
differs significantly from zero, the addition of a constant to the
e-values would not alter the above analysis of monetary effects on
economic activity. The variable, tDMt-l’ and monetary variables
referring to earlier dates are also insignificant in equations with
(DMt -'tDMt) as the dependent.variable.

Tﬁe Durbin-Watson Statistic for equation (1), 1.3, indicates

significant positive serial correlation in the residuals--in

DM, .),

particular, the final residual for date t-1, (DMt—l - e DM

does have significant explanatory value for the current error,
(DMt - tDMt)' However, last year's residual, which depends on

D » 1s not observable at date t.

Mt-l
- Conclusions

The principal conclusion is that the discrepancy between initial
and final reports on money growth rates has no explanatory power
for unemployment and output. A possible interpretation is that
unanticipated money growth, as measured in earlier studies, has
strong explanatory power because it reflects unpredicted monetary
movements, rather than unperceived money growth, per se.u This

interpretation is disturbing because the strongest theoretical



arguments for real monetary effects depend on confusions between
relative and absolute price changes, which require the underlying
money shocks to be temporarily unperceived. However, because of a
time lag in the initial moﬁetary reports and the possibility that
nominal shifts are not effectively perceived as soon as they are
reported, the present evidence cannot fully discriminate between

the unperceived versus unpredicted monetary-effects models.



FOOTNOTES

1 . e s . .
Our series on initial and final money stock reports begins
with 1947 because of the changes instituted in the October 1960

Federal Reserve Bulletin, which were not applied ex post to data

before 1947. "Final" money reports are not yet available for 1976-77,
but the main revisions for 1975 and earlier years have probably
already occurred.

2

~N 7\
DMRt H DMt - DMt’ where DMt is the estimated money growth rate
from an equation of the form used in the 1978a paper, p. 551, which

has been updated to include 1977 data.

3A minimum wage rate variable, used in the unemployment equation
in the 1977a paper (p. 107), has been omitted. This variable turns

out to be insignificant for samples that exclude the 1946-u48 years.

uAnother suggestion is that measurement errors in the money
stock have not had much significance for the business cycle. There-
fore, improvements in reporting procedures, such as more frequent
sampling of non-memher banks (or the information gains yielded by
an increase in Federal Reserve membership), would not have important

implications for the behavior of unemployment and output,



REFERENCES

Barro, R. J., "Rational Expectations and the Role of Monetary
Policy," Journal of Monetary Economics, January 1976.

» ""Unanticipated Money Growth and Unemployment in the United
States," American Economic Review, March 1977a.

» ""Long-Term Contrabting, Sticky Prices, and Monetary Policy,"
Journal of Monetary Economics, July 1977b.

» '"Unanticipated Money, Output, and the Price Level in the
United States," Journal of Political Economy, August 1978a.

» "A Capital Market in an Equilibrium Business Cycle Model,"
unpublished, July 1978b. '

Federal Reserve Bulletin, various issues.

Fischer, S., "Long-Term Contracts, Rational Expectations, and the
Optimal Money Supply Rule," Journal of Political Economy,
February 1977.

Friedman, M., "The Role of Monetary Policy," American Economic
Review, March 19€8.

Gray, J. A., "Wage Indexation: a Macroeconomic Approach,"
Journal of Monetary Economics, April 1976,

Lucas, R. E., "Expectations and the Neutrality of Money," Journal
of Economic Theory, April 1972,

» '"Some International Evidence on Output-Inflation Tracdeoffs,'
American Economic Review, June 1973.

» "An Equilibrium Model of the Business Cycle," Journal of
Political Economy, December 1975.

Phelps. E. S., "The New Microeconomics in Employment and Inflation
Theory," in Phelps, ed., Micrceconomic Foundations of Employment
and Inflation Theory, Norton: New York, 1970.

m

Sargent, T. J. and C. Sims, "Business Cycle Modeling Without Pretending
to Have Too Much a priori Economic Theory," in Federal Reserve
Bank of Minneapolis, New Methods in Business Cycle Reserach,
1977.




- - 900° 850" - 590" 590" 9'p2€ - 9°pe LL61

- 660 0l0"- 090 - 6v0° 6v0° 2'90E 2°%0E L 'bOE 961
200" 910°- __ (80" o= _ WO €O G68% L1162 S6l
550° . 500 - 650" 200°- £€50° 550" L1282 vi6l
240 Lo £90° oL0° 200 290 €'€92 8°€9Z 0292  €L6l
€90° 010° 850" 800° 890° 090° 0°Sb2 2°9v2 0°8€2 2.6l
590° 120° £60° 000° 90" 590" 6°822 L'v2z 0°v22 L6l
040" 800°- 90" 9007 . ___ B0 2€0° . SR 0 : 061
250" SI0" 9%0° 0o 190° 50" §°902 961
¥90° 820° 040 900° 890° 290 €v6l 288l 9°/8L 896l
8€0° €00°- 10" 200° : 6€0° 1£0° 9181 ¥°9/l 2°9/L 2961
240" 200° 240" 100 90" £40° LWL 67691 L7691 9961
080" _._¥00° ___ _gfo §00: A N ‘ : L°£91 9°29L #°29L __ §961
o T00° $E0° 100° 6€0° 8eo0" €700l €951 b95
0€0° €00°-  2€0° 100°- 620° 0€0° 'Sl S°0SL b°0Sl €961
610° ¥10°-  SEO° €00° 220° 610° g'6bl 0°9vL 9°Sbl 2961
s10° $00°-  ¥20° 900° 120° 510° s'9vl 8'2vl br2wl 1961
#10° - GE0" - vEQT 010" QMO STERL K _6¢ 0961
[€0° 700" 620" £00° L£0° 0€0° Levl sOvL €oobl
210° $00°- L0 200° z10° oL0° p'8EL L°9EL 6°SEL 8561
$00° ¥l0°-  6l0° 100" 500° #00° 8°9€L S'PEL b ¥EL 1561
z10° 210°-  b20° 000° 210° z10° 0°9€l 6°EEl 8°EEl 9561
S€0° 900° §20° 400"~ . J€0° o 5€0° pUEL 2°2El €726l §S6l
vi0° F00T= " 020° 100 5i0° v10° L A £1 G 2 4 S 1)
€20 8l0"- 240" 100 $20° €20° €8zl 0'92l 0°9zL €561
640 600° 0v0° 000° 660" 6v0° 2'szl Legel Logzl 2561
640 €10° 1€0° 500" - 50" 640" 2611 2Tl 2Ll 1561
820" o €00° €00°- 90" ___ .. . 620 Coll 97 LLL_ 7Ll osel
010" . Zlo*-  200° 100~ 010"~ 600° - U1l 5801 980l  éb6l
€00° 000" v00° 000° #00° ¥00° €zLL 9°60L £°60L  8v6l
- - - - - - 8'LLL €60l b 60l Lb61

3 R 05000 Yotwestmn tg wettmeste (Uwpbor-(pBortia (MRG0 CCC R

v v
(o1) (6) (8) () (9) (s) () (€) (2) (1)

SNOISIAIY GJ0LS AINOW NO Vivd

I 3alqey



Notes to Table 1:

The basic data are three different monthly series of M1, obtained

from the Federal Reserve Bulletin from January 1945 to March 1978.

The first series consists of first reports on Ml, made a month or
two after the date to which the figures correspond. The second is
the money stock as publighed 12 months after the first report. These
figures include, therefore, the revisions made to the M1 measures
during these one-year periods. The third series consists of the
"final" figures for Ml--that is, they include all the revisions
through March 1978.

The annual averages of the three series appear in Table 1, where

M, in column 1 is the first reported money stock

Mt in column 2

’ t+1Mt

is the one reported one year later, and M, in Column 3 is the final
measure of Ml.*

DM = i
e T log(tMt/tMt-l) in column 4 measures the annual average

growth rate of the money stock as it could be computed during year t
with the data published up to that time. DMt = log(Mt/M‘_l) in

column 5 is the growth rate of M, based on the '"final" reports for

1

%*

Before October 1960 the monthly reports referred only to
the last Wednesday of each month. The annual averages in columns 1
and 2 for this period were approximated by averaging these figures.




«2-

M1, €, in column 6 equals DMt'tDMt'

A
The other figures are: column 7, DM_, the estimated value

t’
of DMt from an equation of the form in Barro (1978a, p.551)

updated to include 1977 data.

N
Column 8, DMRt = DMt - DMt'

Column 9, t+1DMt 1°g(t+1Mt/t+1Mt—1)’ where t+1Mt-1 is the
annual average of Ml as reported with a two-year lag, A lagged
value of t+1DMt is used in equation (1) of the text.

Column 10, the discrepancy between DMt and tDMt with only
'benchmark revisions to the money stock data considered.

The revisions made to the reported money stock are of four
types: a) Benchmark adjustments, b) Revisions concerning ''cash
items in the process of collection'" and Federal Reserve float,
c) Changes in coverage and d) Updating of seasonal adjustment

factors. The last type is not considered in the present analysis

of annual average data.

Benchmark adjustments;

Daily data on demand deposits and vault‘caSh held at member
banks are reported to the Federal Reserve for the purpose of
computing required reserves. Since similar data are not available
for non-member banks, their deposits and vault cash are estimated
by the Federal Reserve based on call reports made twice a year,

or since 1973 four times a year, and from current data from member




-3-

banks. These adjustments‘were made regularly during the entire
period of the sample. By their nature, these revisions affect only
the current growth rate without changing past levels of Ml.

The largest benchmark revisions correspond to February 1973--
an increase in the reported money stock for 1972 by $1.6 billion,
or 0.7 per cent; and to February 1974--an increase in the reported
Ml figure for June-October 1973 by 2,5 billion, or 1.0 per cent.
A large downward adjustment was made in December 1970, which produced
a decrease in the reported M1l figure for June-October 1970 by about
$1 billion. However, this revision was obscured by an even larger

upward ''cash items' adjustment. See below.

"Cash items in process of collection' and Federal Reserve float
‘adjustments: |

Uﬁtil the clearing of checks is completed, the amounts
involved appear as demand deposits in the books of two banks at
the same time. Double-counting is avoided by subtracting these
items and the Federal Reserve float* from gross demand deposits.
However, the 'cash items" reported by banks contain amounts that
should not be subtracted from demand deposits--for example, checks

credited to the account of a commercial bank. The large revisions

*

The Federal Reserve float is the credit that member banks
have received for checks forwarded to a Federal Reserve Bank for
collection, before the collection has been accomplished. The
float was first subtracted from the reported M1 figures with the
October 1960 revisions.




made in October 1969 and December 1970 were aimed at correcting
downward biases in measurement of M1l because of excessive 'cash
items" deductions. The February 1973 revision involved a similar
bias in the Federal Reserve float.

In the late 1960's the accelerating amount of Eurodollar
borrowings and repayments inflatéd the "cash items." Before
July 1969 '"cash items'" at foreign branches of U.S. banks were
subtracted from the domestic bank demand deposits for the
purposes of determining reserves and money stocks.* The October
1969 revision corrects this bias in the reported money stock.
Since these ''cash items'" were rapidly increasing, the correction
implied that Ml was growing in 1968 and 1969 much faster than had
been reported previously.

The similar revision of December 1970 involved the clearing
of checks of some increasingly active financial corporations.**
This revision implied an even faster reported growth rate of Ml for
1969 and a higher rate for 1970 than reported initially. This change
was partially offset by the large downward benchmark adjustment in

1970, as mentioned above.

*

These ''cash items' corresponded mainly to repayments of
Eurodollar borrowings made by U.S. banks to their own foreign
branches. See the Federal Reserve Bulletin, October 1969 and
December 1970.

* %
See the Federal Reserve Bulletin, December 1970.




Changes in coverage:
Deposits held by foreign and mutual savings banks were added
to the M1 measure in the October 1960 revision. In August 1962
foreign balances held at Federal Reserve banks, including those due
to foreign governments, central banks and international institutions
were added to the Ml measure. (The appropriateness of these changes
can be debated, but the amounts involved are small). In December
1970, deposits held in U.S. agencies of foreign banks and in
internationally-oriented agencies of U.S. banks were added to Mi.
These extensions of coverage did not materially affect the

measured growth rates of Ml'
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