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A Minor Redefinition of M2

|. Overview

The analytical distinction between M2 and the non-M2 portions
of M3 has been based partly on a split between retail and whol esale
conponents and partly on a distinction between demand and supply
i nfluences . M2 has often been interpreted as a neasure of broad nopney
that reflects primarily the demand of the non-depository public for
safe , relatively |liquid financial assets. By contrast, M has been
seen to reflect the overall funding needs of depositories, its
quantity driven largely by the supply decisions of banks and thrifts
rather than by the public’'s denmand preferences. 1

This paper describes a small nodification in the definition
of M2 that would make it nore of a retail aggregate, and would also
strengthen its adherence to a noney demand concept. I't recomends
shifting the overnight conponents of Eurodollars (EDs) and wholesale
repurchase agreements (RPs) from M2 to non-M2 M. The term portions
of EDs and RPs (that is, contracts with original nmaturities greater
than one day) are already in non-M2 M3.

Overnight RPs and EDs are highly volatile wholesale sources
of funding for depositories that represent a small fraction of M.
Eurodollars in the nonetary aggregates are overseas dollar deposits of
U S. residents; this deposit funding becones available to banks
donestically when they borrow from their overseas offices. I'n recent
years, banks have apparently becone nmore active users of overnight RPs
and borrowings from offshore offices to adjust funding inbalances.

The degree to which they rely on these sources shifts dramatically

1.  To be conpletely supply-determ ned, the depository industry as
?.Wg?te.mould have to face a perfectly elastic demand curve for its M
iabilities



fromweek to week with small changes in relative costs. In addition,
retail money fund hol dings of these instruments are netted out prior
to their inclusion in M2, and fluctuations in nmoney fund hol di ngs
contribute to volatility in the nonetary conponents. Overnight RPs
and EDs were included in M2 because they were once close substitutes
for demand deposits, owing to their use in demand deposit sweeps.
However, such substitutions have been little evident in recent years.
Excl udi ng these whol esal e conponents from M2 has mnimal effect on the
behavi or of this aggregate on a nonthly- or quarterly-average basis,
and entails no significant differences in either the macroeconom c
i ndi cator properties of M2 or the fit of standard noney denmand nodel s.

In elimnating the distinction between overnight and term RPs
and EDs, the redefinition would reduce reporting burdens on the
depository sector by an estinmated 8,600 hours of |abor per year.
Furthernmore, by renmoving the inperfectly neasured whol esal e conponents
from M, it would permt an inprovenment in the overall quality of the
data reported for that aggregate.

Techni cal redefinitions of M2 have been undertaken before.
In 1982, an adjustnent of a simlar nature was nade, when the volatile
whol esal e conponent of noney market nutual funds was shifted from M
to non-M2 M3. Also at that time, retail RPs--both overnight and term-
were shifted from non-M2 M3 into M. The snall anount of remaining
retail RPs, with properties simlar to small tinme deposits, would be

retained in M2 under the current redefinition.



11. Pl nt of RPs. EDs. an nev Funds in the Mnetary Aggr es

The rationales for allocating noney conponents to the
aggregates are not wthout anbiguity. In general, M includes the
nonetary conponents nost often used in transactions. while non-M1 M2
conprises those deposits and noney fund shares that holders are likely
to view as fairly close substitutes for M instruments.>  Substitu-
tability may arise because of liquidity, safety, or other attributes.
Al though small tine deposits are illiquid in the sense that converting
themto cash before their maturity date usually involves a nateria
| oss of value, they neverthel ess have proved enpirically to be close
substitutes for liquid deposits, perhaps because they are also insured
and offered by the same institutions. I ncorporation of small time
deposits in M2 gives the aggregate a nore stable demand function.
Money conponents in non-M2 M3 represent assets traded in whol esal e
mar kets--large time deposits and simlar funding sources for
depositories and institutional noney funds.

As shown in table 1, RPs, EDs, and noney market nutual funds
were included in the nonetary aggregates for the first time in
1980.° Overnight RPs and EDs were placed in M2 in order to
internalize within that aggregate potential substitution effects
bet ween these conponents and busi ness demand deposits. Bank sweep
accounts may involve transfers between demand deposits and overni ght
booki ngs of the bank’s own RPs or of ED deposits. However, because
overnight RPs and EDs are |argely whol esal e sources of funding, they

coul d have been included with other whol esale instrunents in

2. Household holdings of Treasury bills may also be close
substitutes for noney, but are not included in-M, M, or M3 on the
principle that they involve price risk. However, they are included in
the broad measure of liquidity called L

3. For a discussion of the najor changes in the definitions of the
monet ary aggregates undertaken that year, see Sinpson (1980)



DATES

Table 1

EDs, and Monev Funds in the Monetary Aggregates

ACTI ON

Prior to March 1980

March 1980

ott . 1981

March 1982

March 1983

March 1984

March 1990

RPs, EDs, and noney funds were not included in the
monetary aggregates.

Overnight EDs, overnight wholesale bank RPs, and
all noney funds began to be included in non-M
M .

Thrift RPs and term whol esale bank RPs began to be
included in non-M2 M3,

Al taxable noney market nmutual funds began to be
included in non-M M2,

Retail RPs began to be included in non-M NMB.

Retail RPs were shifted from non-M2 M3 to small
time deposits (in M2).

Institutional noney funds were shifted from M2 to
non-M2 M.

Tax-exenmpt noney funds were included in non-M M.

Term EDs began to be included in non-M2 M.

Overnight thrift RPs were shifted from non-M M3
to M.



non-M2 M. I ncl uding them innon-M M put anenphasis on the
liquidity concept at the expense of the retail/wholesale criterion,
and enpirical work atthetime showed that such an enphasis was
justified. "’

Al so in1980, allnoney nmarket nutual funds began to be
included in M. To avoid doubl e-counting, overnight RPs and EDs had
to be reported net of nmoney fund hol dings of these instrunents. In
early 1982, institutional noney funds wereshifted fromM into non-M2
M3, and the netting became more complicated.’ The investments of
retail noney funds continued tobenetted outof the overnight RP and
ED conponents of M2 as before. However, such investnents by
institutional noney funds had tobenetted out only at the non-M2 M3
| evel , where the doubl e-counting would otherw se occur.®

Beginningin 1981, data on retail RPs (those issuedin
denominations of less than $100,000) began to be collected and were
initially added to non-M2M3--both the overnight and term components.
However, because retail RPs were household investnents sinilar to
small time deposits, they were relocated within that M conponent
beginning in 1982. Retail RPs were inportant for a tine in the early
1980s, because they allowed banks to offer interest rates that
exceeded then prevailing ceilings under Regulation Q.

In 1984, as new data became available, term EDs began to be

included in non-M2 M3. While all thrift RPs had been included at the

4. See Tinsley, Garrett, and Friar(1978),Farr,Porter, and
Pruitt (1978), and Porter, Simpson, and Mauskopf (1979) .

5. Retail money market mutual funds are sometimes called “general
purpose and broker/dealer" money funds. Institutional money funds are
those for whom the mininum size initial shareholding is at least
$50,000.

6. Because term RPs and term EDs are non-M2 M3 components, the
netting of money fund holdings of these items can be accomplished
without distinguishing between retail and institutional funds.



M3 | evel beginning in 1980, the small amount of overnight RPs issued
by thrifts were shifted into M2 in 1990.

Table 2 below gives a quantitative breakdown of the RP and ED
noney stock conponents as of June 1995 (the |latest date for which
conpl ete data are avail abl e)

[11. Data Issues

Data on G oss RPs and EDs

As is evident from table 3, considerable efforts have been
made over the years to distinguish overnight from term conponents
of RPs and EDs; however, such distinctions remain a source of
estimation errors for the nonetary aggregates. In 1964, banks began
providing data to the Federal Reserve on RP liabilities. Forty-six
| arge banks reported weekly on their borrowings (including RPs) from
securities dealers. Special surveys were undertaken in 1974 and 1977
to estimate the breakdown of such borrowings into overnight and term
conponents . In 1980, when RP data began to be included in the noney
stock, the weekly report was expanded to 122 banks and revised to
di stingui sh between overnight and term RPs. Call reports provided
data on the sum of RP and federal funds financing beginning in
December 1965. A Call report supplenent for 500 |arge banks,
i mpl enented between 1978 and 1983, distinguished RPs from federal

funds and gave a maturity breakdown for RPs.



Table 2: mponen of June 1995
($ billion, not seasonally adjusted)

Gross Overnight RPs 97.5
Banks 95.3*
Thrifts 2.2

Less : Held by retail money funds (9.8)

Net Overnight RPs 87.7

(a component of M2)

Memo :

Bank retail RPs 1.2
(included in small time deposits)

M3 noney fund | -day RPs 12.5
(subtracted from non-M M3)

G oss Term RPs 120.6
Banks 77.7%
Thrifts 42.9

Less : Held by noney funds (0.8)

Net Term RPs 119.8

(a conponent of M3)

G oss Bank Overnight EDs 32.4

less © Held by retail noney funds (2.8)

Net Overni ght EDs 29 6

(a conponent of M2)

Meno
MB money fund |-day EDs 1.8
(subtracted from non-M2 M3)

Gross Bank Term EDs 73. 4%*

Less : Held by noney funds (11.0)

Net Term EDs 62.4

(a conponent of M3)

Meno :
M2 3698. 2
M3 4459. 4

" O this amount, $60 billion were liabilities of weekly
reporters , of which $21 billion were held by security dealers.

O this amunt, $57 billion were liabilities of weekly

reporters, of which $38 billion were held by dealers.

** Of this amount, $26 billion reported from London and

Canada with no maturity breakdown |ikely includes sone overnights.



soURCES COF DATA ON GROSS RPs

Dat es Report and Description

Call reports, no distinction between federal funds and
RPs , no nmaturity breakdown

8/64 - 2/80 FR 716, 46l arge banks, weekly, nomaturity breakdown

1974, 1977 Special surveys of FR 716 panel to distinguish overnight
from term RPs

12/78 - 12/83 Supplement to Call report for 500 large banks,
distinguished RPs from federal funds and showed
maturity breakdown

2/ 80 - now FR 2415, successor to FR 716, expanded panel, provided

maturity breakdown of RPs
1/ 82 Speci al RP survey of 14,000 respondents

9/84 - now FR 2090 g & a, quarterly and annual RP reports

6/ 86 - now FR 2415t, weekly RP report for large thrifts

SOURCES OF DATA ON GROSS EDs

Dat es Report and Description

10/69 - 4/78 FR 502 monthly, ED liabilities of large domestic banks,
I ncl udi ng--wi thout distinguishing- -interbank deposits

5/78 - 3/94 FR 2502 monthly, successor to FR 502, indicated ED
liabilities of large domestic banks to U.S. nonbanks

12/79 - 3/94 FR 2050 weekly, overnight EDs of |arge donestic banks

9/83 - 3/94 FR 2077 weekly, term EDs of l|arge donestic banks

9/83 - now Bank of Canada monthly reports on ED deposits of U S
and non-U.S. banks, no maturity breakdown

9/83 - now Bank of England quarterly reports of ED deposits of U S
and non-U.S. banks, no maturity breakdown

6/93 - now FFIEC 002s, branches and agencies of foreign banks
reports on offshore ED liabilities managed in U S

4/94 - now FR 2502 shifted to quarterly frequency

4/ 94 - now FR 2050 weekly, changed to include data on both

overni ght and term EDs, separate FR 2077 dropped



A special one-week survey of 14,000 depositories, undertaken
in early 1982, provided improved estimates of RPs at thrifts and a
better breakdown of RPs at smaller banks into overnight and term
components. In July 1984, the Federal Reserve’'s quarterly and annual
reports of RPs were instituted, providing a distinction between
overnight and term components for thrifts and smaller banks. After
June 1986, large thrifts began reporting RPs weekly.

Banks first began reporting ED liabilities to the Federal
Reserve in 1969; large domestic banks provided month-end data. In the
late 1970s, the Federal Reserve instituted a weekly survey of
overnight EDs. Also, banks began providing a breakdown between bank
and non-bank sources of ED funding, an important distinction since
interbank ED deposits are not included in the monetary aggregates. In
late 1983, weekly reports on the term EDs of domestic banks were
initiated, anddataon the ED deposits of U S residents at non-U.S.
banks began to be provided nonthly by the Bank of Canada and quarterly
by the Bank of England. The foreign bank data include an unknown
anount of overni ght r‘raturities.7 Data on ED deposits held by U.S.
residents in offshore offices of foreign banks that are managed from
the United States becanme available quarterly beginning in 1994, They
have not as yet been included in the nonetary aggregates.g

Avail able data on RPs and EDs do not include information on
the remaining maturities of the term components. Although the

liquidity of an overnight instrument is the sane as the liquidity of a

7. EDs of U.S. addresses held at non-U.S. banks reported by the
Bank of Canada and the Bank of England currently amount to about $2 6
billion. If significant amounts of these EDs are actually overnight
maturities , they could have a najor effect on the reported net
over ni ght EDs of about $30 billion. _

8. Prior to inclusion in the aggregates, Board staff intend to
conplete a review of the quality of these data, the appropriate
frﬁquency of reporting, and adjustnents needed for m ssing historical
val ues .
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terminstrument with only one day left to naturity, no attenpt is nade
to adjust the nonetary aggregates to account for this. As a result,
termRPs and term EDs are in principle overesti mted and the overni ght
conponents are underestimated by the portion of the terminstrunents
that are about to mature.

A nunber of other problens affect the quality of data
reported for RPs and EDs. For exanple, holidays often result in
increased difficulty in separating the overnight fromthe term
portions of RPs and EDs. Contracts maturing on the next business day
(excl udi ng weekends or holidays) are overnight maturities. However, a
two-day contract is supposed to be reported as an overnight naturity
if it spans a partial holiday and at least one of the parties is
closed that day. Considerable anbiguity occurs on partial holidays,
whi ch include Good Friday, patriots’ Day, and other days when the
securities markets or some banks are closed but nmany banks remain
open. At such times, many banks m sreport in term conponents
contracts that should be reported as overnights.

Data on Monev Fund Netting Itens

Data to obtain netting itenms are available fromreports of
the mutual fund industry to their trade association, the Investnent
Company Institute (1Cl). Mney funds have experienced difficulties in
maki ng accurate assessments of their holdings of bank RPs and EDs, and
revisions of such data have resulted in |arge benchmark adjustnents in
the level of M.

In practice, noney funds have limted staff resources to
devote to preparing voluntary reports for 1Cl. Furthernore, |C
itself has limted staff available to track down and resol ve al
di screpancies that may arise in edits of the raw data submtted by

money funds. In light of this, the Federal Reserve in 1994 began



_ll_

aski ng banks thenselves to net noney fund hol dings out of their
reported ED liabilities. The Federal Reserve has provided banks wth
l'ists that distinguish institutional fromretail noney funds, a

di stinction needed because of the differences in netting overnight
versus term Eps. Simlarly, Board staff intend to request that
depositories begin reporting their overnight and term RPs net of the
hol di ngs of money funds. The recommended change in the definition of
M2 would thus likely save RP as well as ED reporters the burden of

mai ntaining up-to-date lists that distinguish institutional from
retail noney funds for the purpose of conputing netting itens.

Anot her conplication in constructing netting itens arises
fromanbiguity in the allocation of noney fund asset conponents to
either retail or institutional investors. Some noney funds have
different classes of shares, including both institutional and retai
customers in the same fund. Aggregations of the sharehol di ngs
thensel ves into these two classes have been generally reliable, but
al l ocations of the RP and ED assets of noney funds to retail and
institutional shareholders has been nore problematic. Differences in
met hods enployed by 1Cl in making these allocations have contributed
to | arge benchmark adjustnents to the nmonetary aggregates. Under the
new definition of M2, such allocations would be no | onger necessary.

Revisions in Publish nd Reporting Burdens

Sunmary statistics suggestive of differences in the quality
of data between the overnight conponents and the rest of M2 are shown
in table 4 bel ow. In deriving the nunbers in the table, the initial
step was to conpute nonthly growh rates using first published data,
and then to subtract them fromgrowh rates cal cul ated using data
currently in our files. The differences, called the growth rate

errors , reflect benchmarks and other report corrections, often
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necessitated by misreporting. The absolute average of such errors
over the period 1988-94 was then conputed, separately for M2 and
revised M2. As shown, the absolute average growth rate error for M
was 64 basis points, while that for revised M was substantially

| ess--42 basis points. The root mean square growth rate error was
also less for revised M2--56 basis points versus 80 for M. These
results highlight the fact that the RP and ED conponents of M have
suffered proportionately far nore reporting revisions and corrections

t han ot her conponents of the aggregate.

Table 4: Growth Rate Errors inFirst Published Data

(1988-1994, monthly NSA data, percentage points,annualized)

M2 Revised M2
Average absolute error .64 42
Root mean square error .80 .56
Memo: Average growth rate 3.08 3.11

The reporting problens in RPs and EDs arise in part because
of the difficulty of separating the overnight and term conponents,
both in gross data, and in noney fund netting itens. Conmbi ning all
EDs and wholesale RPs in non-M2 M3 would avoid making a distinction
that is difficult to estimate accurately wth available data.

Revising the definition of M would also permt a reduction
in reporting burdens for the banking sector. Excluding the overnight
conmponents from M2 would elimnate the need for banks to report a
breakdown of maturities on RPs and EDs. In addition, depositories
would no longer need to maintain an updated partition of noney funds
into retail and institutional categories, in order to report separate

netting itens for M and non-M M. These sinplifications in
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reporting requirenents by depositories would save an estimted 8,600
hours of |abor per year.9

The RP and ED reports are voluntary. Sone depositories find
that the burdens involved in conpleting such reports are too great,
and refuse to provide them to the Federal Reserve. When this occurs,
the quality of the published data on the npbnetary aggregates
suffers, as a larger portion of the aggregates nust be estimted. By
reducing reporting burdens, the proposed revision in the nonetary
aggregates could help the Federal Reserve to maintain a |arger panel
of banks providing such reports, thereby contributing to the accuracy
of the published data.

IV. Volatility |ssues

Despite the fact that overnight RPs and EDs conbined
represent only about 3 percent of M, they are significant
contributors to its variance at weekly frequencies.

Volatility of the Ovem ght Component s

The overnight conmponents have becone increasingly volatile in
recent years. As shown in the first row of table 5, over the |ast
fifteen years, the variance of weekly changes in the sum of overnight
RPs and EDs anounted to $10 billion. 10 Over the last two and a half

. . . L 11 .
years, this variance increased to $15.5 billion. Overni ght RPs

9, Because of the larger panel for RP reports, their aggregate
reporting burdens would be reduced by an estimated 5,900 hours per
year , while those for the ED reports would decline by an estimated
2,700 hours.

10. The data are not seasonally adjusted, as there is no apparent
seasonal in RPs and EDs. Before 1980, the quality of data available
on these components is considerably less reliable.

11. An alternative neasure of wvolatility is given in the third row

of the table. It again uses a first difference series, conputes the
nean change, then takes absolute values of deviations from that nean
change, and finally uses the nean of those absolute deviations. For

exanple, the nmean weekly change in the sum of overnight RPs and EDs

(Footnote continues on next page)
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and EDs are sonewhat less volatile when using nonth-average data. The
variance in nonthly changes was a bit less than $7 billion over both

the last fifteen years and the nore recent thirty nonths. 12

Table 5

Volatility of Changes in the Sum of Overnight RPs and EDs

Dec. 1980 - June 1995  Dec. 1992 - June 1995
-- - - - 8§ billion - - - - - - - - - - -
Weekly (NSA data)
Variance of changes 10.0 15.5
St andard devi ation 3.2 3.9
Mean absol ute deviation
from mean change 2.4 3.0
Monthly (NSA data)
Vari ance of changes 6.8 6.6
St andard devi ation 2.6 2.6
Mean absol ute deviation
from mean change 2.1 1.9

Meno: (percentage points)

Standard devi ation of 45.5 30.0
annual i zed growth rates

bs tution Eff ects heirt M2 Compon nte

Vol atility in overnight RPs and EDs is not undesirable if it
reflects shifts of funds anbng the conponents of M. Demand deposits

seem the nost |ikely candidate for substitutions with the whol esal e

(Footnote continued from previous page)

was only $140 mllion since 1980. On average, however, actual weekly
changes differed from that mean by $2.4 billion. This neasure also
indicates an increase in volatility in recent years, as the nmean
absolute deviation rose to $3.0 billion.

12. Another nonthly neasure is the standard deviation of the
annual ized growh rates, which was 45 basis points over 1980 to mid-
1995 and about 30 basis points over the last two years, the drop
reflecting the presence of a regular core elenment in the higher
average level of the conmponents in recent years.
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conponents , and correlations are shown in table 6. A search for a
period of strong negative correlation between demand deposits and
overni ght net bank RPs turned up the mid-1970s, shown in the table.
That was the time of mssing M noney--when the innovation of
corporate demand deposit sweep accounts first becane w despread.
However, outside of that period, there is no evident correlation

bet ween overni ght RPs and demand deposits. Indeed, as indicated in
the last colum of table 6, in the period since 1980, when data on EDs
and noney funds have al so been avail able, demand deposits show a
stronger negative correlation with institutional noney funds (in non-

M2 M3) than with either of the overnight conmponents in M.

Table 6: corelations with Demand Deposits

(All variables in first differences, weekly NSA data)

Dec. 1969- Dec. 1974- Dec. 1980-

Component June 1995 Dec. 1978 June 1995
Bank Overnight RPs -.05 -.63 -.01
Bank Term RPs -.21 -.64 -.18
Overni ght EDs n.a. n.a. -.18
Term EDs n.a. n.a. -.03

I nstitutional

Money Funds n.a. n.a. -.29

Sweeps from demand deposits, perhaps under |ongstanding
programs, do still account for some RP activity at banks. However, in
recent years, changes in overnight RPs appear to have becone
i ncreasingly dom nated by banks arbitraging across alternative sources
of funding. For instance, 23 percent of the |arge banks in a Decenber
1994 Senior Financial Oficers’ Survey reported that the spread

between the federal funds rate and the RP rate was “very inportant” in
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expl ai ni ng day-to-day novenents in their overnight RPs. Bank RPs that
are purchased by securities dealers are especially correlated with the
funds/RP rate spread, suggesting trades initiated by banks, and the
share of overnight bank RPs held by dealers has risen to nearly 40
percent of weekly reporters’ overnight RPs in recent years (versus

l ess than 10 percent in early 1980).

Asi de from demand deposits, other M2 conponents al so show
little correlation with overnight RPs and EDs. Overall, the nonthly
correlation of changes in the overnight conponents with changes in the
rest of M is close to zero both since 1980 (actually -.05) and over
the last thirty months (.02). Wth weekly data, the correlations are

23 In sum the

also low (-.12 since 1980 and - .06 nore recently)
observed patterns of correlations do not support identification of
overnight RPs and EDs as M2 itens in contra-distinction to the other
whol esal e funding sources in M.

Part of the reason for the weak correlations between the
whol esal e conponents and other elenments of M2 owes to substitutions by
i nvestors between those conponents and noney market instrunments
outside of M2. Such market instruments could include non-bank RPs,
commercial paper, institutional noney fund shares, bankers’
acceptances, short-dated Treasury bills, and the term conponents of
RPs and EDS. For instance, substantial substitution between overni ght
and term RPs, either by banks or investors, are suggested by their
significant negative correlations (-.49 since 1969, and -.58 since
1980) .

13.  Wth no apﬁarent seasonality in the overnight conponents, the
correlations in this paragraph were obtained using not seasonally
adjusted data. There was little difference in the results when using
seasonal ly adjusted data for other M2 conponents.
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Anecdot al reports from banks also suggest nore active
managenent of of fshore purchases of dollars, including arbitrage
between ED and federal funds markets. while the nonetary aggregates
include only a portion ofbank of fshore dollar liabilities,
exam nation of daily data suggest a very el astic demand curve that
allows banks to adjust their ED liabilities dramatically with small
changes in offering rates--the level of EDs reported byindividual
banks may junp or drop bynore than 50 percent from one day to the
next
Conparative Volatility of M and Revised M

Since overnight RPs and EDs are virtually independent of
ot her conponents of M2, their volatility tends to be transmtted to M2
as a whole. This is evident in table 7, which conpares M2 as
currently defined and revised M2 (excluding overnight RPs and EDs) .

The first row of the table reveals that variance in the
weekly changes in M2 has amounted to $16.4 billion over the last
fifteen years, while that for revised M2 amounted to $13.4 billion.
This implies that the wholesale components have accounted for nearly
one-fifth of the variance in weekly changes in M2 [(16.4-13.4)/16.4].
In recent years, that variance has risen noticeably, and itsrise owes
almost entirely to RPs and EDs; the wholesale components have
accounted for 37 percent of the variance in M2’s weekly changes over

the last two and a half years.14

14, The gap between the variances of changes in M2 and changes in
revised M2 equals two terns; the first is the variance of changes in
the overnight conponents (inplicitly seasonally adjusted), while the
second term is twice the covariance between changes in overnight

conmponents and changes in revised M. The two terms ampbunt to 8.6 and
-5.6 respectively over the entire period and 10.2 and -1.8 over the
last two and a half years (in billions of dollars). These results

underscore the reduced correlation between the overnight conmponents
and the rest of M2 in recent years.
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Table 7

Volatility of ChangesinM2 and Revised M2

Dec. 1980 - June 1995 Dec. 1992 - June 1995

M2 Revised M2 M2 Revised M2
- - - $§ billion - - - - - - - - - - -

Weekly (SA data)l’
Vari ance of changes 16. 4 13.4 22.8 14.4
Standard deviation 4.0 3.7 4.8 3.8
Mean absolute deviation

from mean change 3.1 2.6 3. 2.9
Monthlv (SA data)
Vari ance of changes 77.6 72.6 80. 3 82.8
Standard devi ation 8.8 8.5 9.0 9.1
Mean absolute deviation

from nean change 6.7 6.5 6.6 6.1
Menp: (percentage points)
Standard devi ation of 4.7 4.6 3.0 3.1

annual i zed growth rates

Quarterlv Volatilities

Standard Deviation

Variance of Changes of Growth Rates
($ billion) (percentage points)

1980:Q4- 1995:Q2

M2 385.9 4.7
Revised M2 380.4 4.6
1992:Q4- 1995:Q2

M2 175.7 1.5
Revi sed M 176.4 1.6

15. Although no clear seasonality is evident in overnight RPs and
EDs, volatility in these conponents may be inplicitly snoothed away in
M2, because non-M M is seasonally adjusted as a whole. Volatility
in the seasonal |y adjusted aggregate is what matters. For this
Beason, the table conpares M2 with revised M2 on a seasonal ly adjusted

asi s.
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At the nonthly or quarterly level, this high frequency noise
largely washes out, and there is little effect of the wholesale
components on M. The close correspondence of nonthly growh rates of
M2 and revised M2 is clearly shown in charts 1 and 2.16 The
correlation of nonthly changes in the tw series is .97, versus .71
for the weekly changes. Important differences in the behavior of M
and revised M2 at weekly frequencies are apparent in chart 3.

V. Monev Demand

The high frequency volatility in M owing to the inclusion of
the whol esal e conponents might be acceptable if the conponents
contributed to the nopnetary aggregate’'s ability to reveal the behavior
of nomi nal income or spending. To assess this issue, conparisons of
M with revised M2 were undertaken using the staff’s standard noney
denmand nodel . The nopdel was originally specified to explain the
behavior of M, so any better performance using revised M2 would be
the nore inpressive. It is an error-correction nodel, with a long-run
| og-levels relationship between noney, nominal GDP, and opportunity
costs, and short run dynanics that depend on the growth of nom nal
per sonal consunption expenditures and changes in the |log of opportuni-
ty costs. Opportunity costs are defined as the difference between the
three-nonth Treasury bill rate and the weighted-average own rate on
MZ . The only specification change when using revised M2 was adjusting
the owm rate to account for the absence of RPs and EDs. Quarterly and
monthly versions of the nodel were reestimated over two periods, each
ending in md-1995; the first period begins in 1969, when data first

becanme available on the overnight conponents, and the second begins in

16. The spike in M2 growh in early 1983 reflected the introduction
of MWDA accounts.
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1980, when more complete data were available. Summary statistics are
given in table 8.

There is virtually no difference between the quarterly
models for either estimation period. For the monthly models, the
standard error is only trivially lower when using revised M2 than when
using M2 itself in these regressions. Thus, removing overnight RPs
and EDs will not fix up problems associated with errors in forecasting
the demand for M2. However, including them in M2 adds nothing to a
money demand regression. The implication is that there is no
information in these components that would improve one’s understanding
of the relationship of money to aggregate spending, interest rates,
and opportunity costs, as indicated in a money demand framework.

VI. Reduced Form Results

Other empirical comparisons of M2 and revised M2 were
undertaken to assess the ability of each aggregate to predict future
values of nominal income, real economic activity, and inflation. The
results are presented in table 9. Any of these reduced form
regressions could be subject to criticisms of omitted variables biases
or other problems. The point of the exercises was not to establish
the robustness of monetary indicator properties, but rather to
investigate whether there were any obvious and important differences
in the performance of M2 and revised M2 in simple tests of their roles
as macroeconomic indicators. Because the monthly growth rates of
these two monetary variables are so highly correlated, and the
guarterly growth rates are even less distinguishable, little
difference in their performance as macroeconomic indicator variables

was to be expected; the data confirm this supposition.
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Table 8: Comparison of Mney Demand Mbdels

Dependent variable: change in log of nobnetary aggregate

Quarterly Model

1969 :Q4 t0o 1995:Q2 1980:01 to 1995 :Q2
M2 Revi sed M M2 Revi sed M2
R- Squar e .79 .79 .85 .85
Adj usted R-Square 7 7 .82 .82
Std. error of regression 1.93 1.94 1.62 1.63
(as annual growth rate)
Durbin H statistic 16 .62 .55 91
F Statistic 35.6 34.4 29.5 28.3
Monthlvy Model
1969:11 to 1995:6 1980:3 to 1995:6
M2 Revi sed M2 M2 Revi sed M2
R- Squar e .69 .71 . 69 .12
Adj usted R-Square . 68 .7Q .67 .70
Std. error of regression 2.72 2.57 2.73 2.53
(as annual growth rate)
Durbin H statistic - 17 .35 -.61 .96

FStatistic 55.0 60.9 32.3 36.6
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Table 9: Macroeconomic Prediction Results
(Estimation period: January 1980-June 1995) 17
(Gowh Rate Regressions including “Error Correction” Level Terms)
Quarterly Data
M2 Revised M2
Nom nal GDP (one lag on growh rates)
R-square .24 .23
Standard error _ 3.24 3.26
t-statistic on error correction .48 .48
P-val ue on noney growth .02 .04
Real GDP (one lag on growh rates)
R-square . 26 . 26
Standard error _ 2.98 2.99
t-statistic on error correction -2.48 -2.47
P-val ue on noney growth .56 .65
CPI excluding food and enersv (three lags on inflation, one on noney)
R-square . 83 . 83
Standard error _ .18 .18
t-statistic on error correction -1.25 -1.33
P-val ue on noney growh 7 .60
Monthly Data
M2 Revi sed M2
Nominal Personal Inconme (one lag on growth rates)
R- square .0 .08
Standard error 8.21 8. 30
t-statistic on error correction .44 .51
P-value on |agged noney growth .24 .61

Industrial Production (two |ags of
R-square

1P and one none rowh lag)
13 y grow 7s-ae

Standard error _ 8.09 8.08
t-statistic on error correction -2.45 -2.55
P-val ue on | agged noney growth .95 .53
CPI excluding food and energv (7 inflation lags, lags 2 & 3 on noney)
R- squar e . 60 .61
Standard error 1.42 1.41
t-statistic on error correction -1.28 -1.34
P-value on |agged noney growth .21 .08
17. Lag-lengths are based on Akaike or Schwarz criteria. Alternate

trials with longer lags and alternate specifications without error
correction terms generally indicated similar results, although a lack
of robustness of levels of significance was also suggested.
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Each reduced formincluded a two-step “error correction”
procedure; first, the level of a macroeconom c variable was regressed
on the contenporaneous |evel of money, in an attenpt to uncover a
long-run relationship. In the second stage, the growth rate of the
macr oeconomi ¢ variable was regressed on its own lags, on lags of noney
growth, and on errors fromthe levels regression. Gowh rate terns
reflect short-run dynam c interactions, while a significant
coefficient on the levels error termindicates that the dependent
variable would tend to adjust gradually, or “error correct” over tine,
to the long-run levels relationship with noney. The estimation period
was 1980-1995

In the nom nal CDP regression, |agged noney growth, using
either of the two versions of M2, was found to have predictive power
at the 5 percent significance |evel. However, the error correction
term which indicates adjustnent to a long-run relationship, was

insignificant. 18

In regressions for real GDP, |agged noney grow h
was insignificant, but a long-run levels relationship seemed evident.
Nei t her nonetary variable appeared able to predict the quarterly-
average core CpI. In each of the quarterly regressions, there was
little difference between the two versions of M.

Nei t her aggregate tended to have significant predictive power
when using nonthly data. The nonthly regressions were run for nominal
personal incone, industrial production, and the core CPI. In sum
there was evidence of error correction for each aggregate in the
industrial production regression, and significance at the 10 percent

level for revised M growth in the inflation regression. Alternate

18.  The absence of a significant long-run relationship between
t hese nonetary variabl es and nom nal GDP appears to reflect the
di vergence of M2 fromits historical patterns of behavior in the early
1990s.
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trials were run with monthly data that made adjustments to each
version of M2 for the effects of the introduction of Money Market
Deposit Accounts in early 1983 and that varied the estimation period
and lag length specifications. These results showed that, for both M2
and revised M2, the significant relationships reported on the table
were quite sensitive to the specification used.

The key point of the above findings is that, when using
either quarterly or monthly data, there were no persistent or reliable
differences between the observed macroeconomic indicator properties of
M2 and revised M2.

Other recent research has found little value in inclusion of
overnight RPs and EDs in an alternative M2-type concept. Hess and
Morris (1995) developed a monetary aggregate they call M*, which has
time-varying weights on the components of M2. The weights were
estimated to optimize the ability of the resulting aggregate to
predict the long-run price level. They found that overnight RPs and
EDs added nothing to the indicator properties of their aggregate.

VIIl. Conclusion

This paper recommends revising M2 by excluding from it
overnight EDs and overnight wholesale RPs. Implementing the revision
would result in improved data quality, elimination of high frequency
noise in M2, and reduced reporting burdens for the depository sector.
The need to make such a revision has become more obvious in recent
years because of heightened volatility in the overnight RP and ED
components, and because of the accumulation of evidence that there is
no longer any correlation between these components and other
components in M2.

The breakdown of RPs and EDs into overnight and term

maturities is poorly estimated in the monetary aggregates, because of
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limtations in source data. Published data on overnight EDs are
downward bi ased because, in the absence of maturity data, overni ght
and term EDs held by U S. residents in non-U.S. banks in Canada and
the United Kingdom are both |unped together in the term conponent, and
because of an absence of data on the ED deposits of U S. residents in
other locations. Furthernmore , term RPs and term EDs with one day of
remai ning maturity are not included in the overnight conponents.
Finally, the netting items related to noney fund hol dings of RPs and
EDs are subject to ms-estimtion because of the need to distinguish
bet ween overni ght and term conponents of RPs and EDs. Excluding
overnight RPs and EDs from M2 would elimnate a source of reporting
errors for both M2 and non-M2 MB.

As reported, overnight RPs and EDs are quite volatile on a
weekly basis, and the volatility has risen in recent years as banks
have apparently become nmore willing to adjust such whol esal e
i nstrunments based on changi ng funding needs and relative returns.

Al though a significant negative correlation between RPs and demand
deposits was evident briefly in the mid-1970s, 1ittle correl ation of
either RPs or EDs with denand deposits is apparent since then; as a
result, the short-run volatility in these conponents has been
increasingly transnitted to M. The levels of the overnight
conponents seem predom nantly determ ned by the supply decisions of
banks , and are certainly nore supply-determned than investnments in
institutional noney funds.

Enpirical investigations have shown that excluding overni ght
RPs and EDs from M2 does not affect the goodness of fit of a standard
money demand nodel, which is specified for quarterly data.

Furthermore , little difference between the performances of M2 and

revised M2 is evident in predicting the future behavior of key
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macr oeconom ¢ variables. The conclusion is that overnight RPs and EDs
merely make M2 a nore noisy series at high frequencies. Exclusion of
t hese conmponents mght make it easier to spot emerging trends in
redefined M2, and perhaps, as a result, enhance the potential

useful ness of this aggregate as a nmacroecononi ¢ indicator.
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