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Revisions in the Monetary Services (Divisia) Indexes of the Monetary Aggregates

Empirical work on what have come to be
known as the Divisia monetary aggregates or
indexes began as early as 1978.! In early 1981
the Federal Reserve began releasing monthly
data on these aggregates through internal
memoranda; later it began releasing the data
for public distribution. From early 1981 to
mid-1984, .occasional changes in the underlying
data were made and documented in the monthly
releases.? To date, however, no one has made
a comprehensive review of the data.

The staff of the Federal Reserve recently
completed a major revision of the indexes.
This paper explains the revision by cataloging
both the data used to calculate the indexes and
the changes made to those data; the theoretical
bases of the original indexes have not been
revised. We hope that these new indexes; com-
puted with data that are more accurate and
better documented, will aid future research.?

‘We have abandoned the name “‘Divisia
monetary indexes’’ in favor of the term
‘“‘monetary services indexes’’; this change is
the subject of the first section of ‘the paper.

NoTg. We received help.in:this project from many
sources. William Hampel of ‘the Credit Union National
Association provided. invaluable assistance in:developing
appropriate own rate data for credit unions. Arthur Ken-
nickell helped in unearthing possible theoretical underpin-
nings of some of the asset stock and own'rate data used in
index ‘calculations. Michael Caffrey calculated ‘‘most com-
monly ‘paid rate’” data from surveys preceding November
1983. :Gerhard Fries contributed substantially to the work
underlving the section on autocorrelations and cross corre-
lation with GNP, Peter Tinsley, Richard Porter; Patricia
White, and Mary McLaughlin offered comments and sug-
gestions. Sharon: Sherbert typed many: drafts of this paper
and deserves thanks not-only for the end ‘product but for
her great patience. Last but not least, Paul Spindt
provided consultation throughout to ensure that revisions
were consistent-with the original concepts.

1::See William  A: Barnett and Paul A. Spindt, Divisia
Monetary Aggregates: Compilation; Data; and Historical
Behavior, Staff Studies 116 (Board of Governors: of the
Federal Reserve System; 1982);-note 1, for references to
some of this work.

2:The original data are described in ibid. The last
release of the old indexes-was dated August 28,1984, and
contained ‘data through:July 1984; see Bruce Gilsen and
Deborah Johnson, *‘Recent Behavior of the ‘Divisia Mone-
tary Aggregates’” (Board of Governors.of the Federal
Reserve System; staff memorandum, August 28, 1984).

3. Monthly releases of the revised indexes are-available
from the Special Studies Section, Division of: Research and
Statistics; Board of :Governors iof the Federal Reserve Sys-
tem, Washington, D.C. 20551.

The:second section ‘deals with the data: mone-
tary asset stocks, own:rates paid to holders of
the stocks, and miscellaneous issues: The third
section compares the properties of the revised
indexes with those of the old indexes and with
those of the conventional monetary aggregates.
The fourth section:is-a brief summary.

~What’s in a Name

Early work on the monetary indexes made use
of the Tornquist-Theil discrete time approxi-
mation to the Divisia quantity index; the
money indexes. computed with this formula
became known as the Divisia monetary
aggregates. The Divisia monetary index can be
written as follows:

N ( m, )(’1/2)(s,~;+s,~,,_,)
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where m;, is the quantity of the ith monetary
N

asset at time t, s, = m,m,/ 2 Ty, is'the
k=1

expenditure share of the ith asset at time 1,
and m, is the price or user cost of the ith asset
at time /. The derivation of =, is based on the
own rates of the assets and other factors.* The
growth rate of the Divisia quantity, Q, can be
computed as

N
() log Q,~log Q,_, = g (1/2)(s; + ;1)

X (log m; —log m;;_,).

Expressed in this fashion, the growth rate of
the aggregate: is an-expenditure-share-weighted
average of the growth rates of the component
assets, m,. Barnett has said that the ease of
interpreting this growth rate argues in favor of
using the Divisia index instead of the Fisher
ideal index, although the latter index, he

4.-See William A. Barnett, ‘‘Economic Monetary
Aggregates: An Application of Index Number and Aggre-
gation Theory,”” Journal of Econometrics: Annals of
Applied Econometrics. 1980-3, supplement te Journal of
Econometrics, vol. 14 (September 1980), pp. 11-48.
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notes, has certain advantages over the former.’

Both the Divisia and Fisher ideal indexes are
Diewart ‘‘superlative’’® and normally move
together so closely as to be empirically
indistinguishable. However, problems arose
with the Divisia formula because some of the
asset stocks included in the monetary
aggregates are new instruments; these instru-
ments thus have zero values for that part of
the sample period preceding their introduction.
Because the Divisia index is not defined when
any m;,_, is equal to zero, more recent releases
of the “Divisia”’ quantity indexes have used
the Fisher ideal formula,
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which is well defined for zero base values.’

It has been suggested that using the appella-
tion ‘‘Divisia monetary indexes’’ is akin to
calling the consumer price index the
‘‘Laspeyres index’’; the name is largely unin-
formative. The last releases of the unrevised
indexes were called Divisia indexes even
though, as noted above, they were not calcu-
lated using the Divisia formula. Barnett has
suggested, indirectly, a more appropriate
name:

(3) Q= Ql—l

Aggregation theory does not attach a name (such as
‘moneyness’ or ‘liquidity’) to the functional quan-
tity index. However, our use of user costs does dic-
tate that the quantity index is a quantity of services
provided by the components of the aggregate.

5. For example, the Fisher Ideal index satisfies Fisher’s
factor reversal test, whereas the Divisia index does not.
See William A. Barnett, “‘Recent Monetary Policy and the
Divisia Monetary Aggregates,”” American Statistician,
vol. 38 (August 1984), p. 167.

6. See W.E. Diewart, ‘‘Aggregation Problems in the
Measurement of Capital’’, in Dan Usher, ed., The Meas-
urement of Capital (University of Chicago Press, 1980),
pp. 433-528.

7. Having easily interpreted growth rates is far less
important than having an index that is defined over the
whole time span considered; moreover, arguments for
easily interpreted growth rates are now moot. Since the
indexes are typically compared to the behavior of the con-
ventional simple-sum aggregates, and since official pub-
lished growth rates of the aggregates are arithmetic (as
opposed to logarithmic), the growth rates of the indexes
are now computed as (Q,/Q,_;)—~1 for comparability with
the reported growth rates of the conventional aggregates.
Neither index has an easily interpreted growth rate under
this formulation.

Barnett calls these services ‘‘monetary serv-
ices.”’® In this spirit, we have renamed the
indexes the monetary services indexes, although
the title of this paper retains the term
“Divisia’’ for the sake of those familiar with
the earlier naming convention. We will refer to
the unrevised indexes interchangeably as the
old, or Divisia, indexes and to the revised
indexes as the new, or monetary services,
indexes. The terms MSI1, MSI2, MSI3, and
MSI4 refer to the monetary services indexes
defined over the asset stocks included in (simple-
sum) M1, M2, M3, and L, respectively.

Quantifying the Indexes

This section describes the revisions to the data
on asset stocks and on own rates.

Asset Stocks

The asset stocks used in calculating the mone-
tary services indexes (MSI) are basically the
same as those used to compute the conven-
tional simple-sum aggregates M1 through L,
seasonally adjusted (see table 1).° The main
difference lies in the treatment of demand
deposits: for MSI computations, demand
deposits are partitioned into deposits held by
households (DDCON) and those held by others,
predominantly businesses (DDBUS).'®

Data on household demand deposits, as
reported in the Demand Deposit Ownership
Survey (DDOS),'! are used to determine the
proportion of demand deposits held by house-
holds (HHDDRAT). In the computer pro-
grams used to compute the old indexes, the

8. Barnett, ‘““Economic Monetary Aggregates,”” note 42,
p. 30.

9. Table 1 shows a mnemonic for each asset stock and
a brief description of that stock. It also includes, for
reference, the identities for the conventional monetary
aggregates. Greater detail on the exact composition of
each asset stock can be found in notes to Board of Gover-
nors of the Federal Reserve System, Money Stock, Liguid
Assets, and Debt Measures, weekly statistical release H.6.

10. This allocation is necessary since it is assumed that
households receive a zero rate of return on their demand
deposit balances while other holders of demand deposits
are assumed to receive an implicit, competitive, nonzero
rate of return.

11. These data are reported quarterly and are not
seasonally adjusted. The quarterly survey data are interpo-
lated to obtain a monthly series, also not seasonally
adjusted. The survey results can be found in selected
issues of the Federal Reserve Bulletin.




1. Asset stocks used to calculate the monetary services indexes

Asset stock mpemonic

Asset stock description

Other checkable deposits less Super NOW accounts, seasonally adjusted, when appropriate, by the

Super NOW accounts at commercial banks, seasonally adjusted, when appropriate, by the implicit

1 CUR Sum of seasonally adjusted currency and travelers checks
2 DDCON Seasonally adjusted household demand deposits
3 DDBUS Seasonally adjusted demand deposits held by others, predominantly business
4 OCD 1
implicit seasonal factor for other checkable deposits'
5 SNOWC
seasonal factor for other checkable deposits'
6 SNOWT

Memo: M1 identity
7 ONRP

Super NOW accounts at thrift institutions, seasonally adjusted, when appropriate, by the implicit
seasonal factor for other checkable deposits '

M1 = sum of assets 1 through 6

Net overnight repurchase agreements at commercial banks

Small time deposits including retail repurchase agreements less Individual Retirement Accounts

Small time deposits including retail repurchase agreements less IRAs and Keogh accounts at thrift

8 ONED Net overnight Eurodolars
9 MMF Money market mutual fund shares
10 MMDAC Money market deposit accounts (MMDAs) at commercial banks
11 MMDAT MMDAs at thrift institutions and credit unions?
12 SDCB Savings deposits less MMDAs at commercial banks
13 SDSL Savings deposits less MMDAs at savings and loan associations
14 SDSB Savings deposits less MMDAs at savings banks
15 SDCU Savings deposits less MMDAs at credit unions
16 STDCB
{IRAs) and Keogh accounts at commercial banks
17 STDTH Small time ¢
institutions?
18 STDCU

MEemMmo: M2 identity

Small time deposits less IRAs and Keogh accounts at credit unions

M2 = M1 + sum of asset stocks 7 through 18 less M2 consolidation component’

1. Before 1979, -OCD, SNOWC, and SNOWT, not
seasonally adjusted, are added 1o separately seasonally
adjusted currency, travelers checks, and demand deposits
to derive seasonally adjusted M1. Thereafter they are com-
bined with demand deposits not seasonally adjusted, and
the sum (transactions deposits) is seasonally adjusted; this
seasonally adjusted component is then added to separately
seasonally adjusted currency and travelers checks .to derive
seasonally adjusted M1. in computing the monetary ser-
vices indexes {MS1), these components are seasonally
adjusted as appropriate to the definition of seasonally
adjusted M1.

From 1979 on, transactions deposits and demand
deposits are seasonally adjusted separately; the difference
between the two is (implicitly) seasonally adjusted other
checkable deposits (OCD + SNOWC + SNOWT). The
ratio of not seasonally adjusted deposits 1o seasonally
‘adjusted deposits is the implicit seasonal factor for other
checkable deposits. For MSI calculations, it seemed
appropriate to estimate seasonally adjusted DDCON and
DDBUS based .on seasonally adjusted demand deposits.
Adjusting OCD, SNOWC, and SNOWT .using the implicit

seasonal factor for other checkable deposits then insures
that the component asset stocks still add up 10 seasonally
adjusted M1.

2. The term “‘thrift institutions’” in this paper refers to
savings and loan associations and savings banks. Credit
unions are part of the thrift industry but have different
characteristics and are often treated separately.

3. Seasonally adjusted M2 is defined as seasonally
adjusted M1 plus the seasonally adjusted nontransactions
component of M2 (M2 minus M1). The seasonal factor
for the nontransactions component has been used to
seasonally adjust each of the asset stocks 7 through 18 and
the M2 consolidation component for use in the MSI
calculations.

The M2 consolidation component has been broken into
three subcomponents: (1) vault cash held at thrift institu-
tions, (2) other checkable deposits held at corporate cen-
tral offices, and (3) demand deposits of thrift institutions
held at commercial banks. For MSI calculations at the M2
level and above, these are netted out of CUR, OCD, and
DDBUS respectively.
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1. Continued

Asset stock mnemonic

Asset stock description

19 LTDBC Large time deposits at commercial banks

20 LTDTH Large time deposits at thrift institutions and credit unions?

21 MMFI Institution-only money market mutual funds

22 TRP Net term repurchase agreements at commercial banks plus term repurchase agreements at thrift

institutions net of retail repurchase agreements?

23 TED Term Eurodollars

MeMo: M3 identity M3 = M2 + sum of asset stocks 19 through 23 less M3 consolidation components*

24 SB Savings bonds seasonally adjusted

25 STTS Short-term Treasury securities seasonally adjusted
26 BA Bankers acceptances seasonally adjusted

27 Cp Commercial paper seasonally adjusted

Memo: L identity L = M3 + sum of asset stocks 24-27

4. Seasonally adjusted M3 is defined as seasonally
adjusted M2 plus the seasonally adjusted sum of non-M2
components of M3 (M3 minus M2). The seasonal factor
for the non-M2 component has been used to seasonally
adjust each of the asset stocks 19 through 23 and the M3
consolidation components.

allocation of demand deposits was handled as
follows: Denote the monthly DDOS-based
series on household demand deposits as DDM,
seasonally adjusted demand deposits as DDSA,
demand deposits not seasonally adjusted as
DDNSA, and the demand deposit seasonal
factor as SFDD. Then

DDM

) HHDDRAT = DDSA’

&) DDCON = (HHDDRATYDDSA),
(6) DDBUS =(1-HHDDRATYDDSA).

Note that equation 4 is the ratio of not-
seasonally-adjusted deposits (DDM) to
seasonally adjusted deposits (DDSA). Given
this inappropriate mixture of data, DDCON
and DDBUS are incorrect and contain seaso-
nality. This can be seen by substituting, from
equation 4, for HHDDRAT in equations 5 and
6, which gives

DDM
N DDCON (DDSA)( SA) M

The M3 consolidation components are institutional over-
night repurchase agreements and institutional overnight
Eurodollars. For MSI calculations at the M3 level and
above, they are subtracted from ONRP and ONED,
respectively.

DDM
={1- == A
(8) DDBUS (1 oD SA)(DDS )
= DDSA ~ DDM.

Thus, in computing the old indexes, DDCON
equalled the unadjusted DDM, and DDBUS
was an unadjusted residual and contained a
seasonal pattern exactly opposite to that of
DDCON. To correct this problem, the follow-
ing changes were made. The proportion of
demand deposits held by households is defined
as the ratio of two series that are not
seasonally adjusted:

DDM
9 HHDDRAT = DDNSA"

We then tried seasonally adjusting each com-
ponent of the partitioned demand deposits:

DDM
(10 DDCON = SFDD’
DDNSA - DDM
SFDD

1 DDBUS =

il



However, the seasonal factor for total demand .
" computation of the asset stocks used to calcu-

deposits is not necessarily appropriate for sea-
sonal adjustment of the two subcomponents
and, in fact, introduces seasonality into the
index at the M1 level (MSI1), though not at
higher index levels. V :

We explored three alternative methods of
allocating demand deposits between the two
components, DDCON and DDBUS: (1) sea-
sonally adjust DDM, using the multiplicative
version of the Census Bureau’s X-11 seasonal
adjustment program, to get seasonally adjusted
DDCON, and define DDBUS as a residual
(DDSA minus DDCON); (2) seasonally adjust
the quantity (DDNSA minus DDM) to get
seasonally-adjusted DDBUS, and define
DDCON as a residual (DDSA minus DDBUS);
and (3) ‘'seasonally adjust HHDDRAT (the
result being denoted RATSA) and define the
seasonally adjusted components as ‘

(12) - DDCON = (RA TSA)DDSA).

(13)  DDBUS = (1~ RATSA)(DDSA).

The results of methods 1 and '3 were the best
(and egually good) in the sense of prodiicing
components—and MSI1—which had no sea-
sonal., We have chosen method 3 because the
components are then based on the official
seasonally adjusted demand deposits, DDSA:
At the time of the annual seasonal review in
January 1984, seasonally adjusted M2 and M3
were no longer defined as the sum of
separately seasonally adjusted components
(and some not-seasonally-adjusted components).'?
Further, M3 was redefined to include term
Eurodollars, previously included only in L.

12. At the time of the 1982 seasonal review, ‘transac-
tions deposits (demand deposits plus other checkable
deposits) were seasonally adjusted as an aggregate and
then added to currency and travelers checks, seasonally
adjusted separately, to derive seasonally adjusted M1.

Beginning in: 1984, a similar approach was adopted for
M2 and Ma3. The sum of the nontransactions components
of M2 (M2 minus M1) was seasonally adjusted as an
aggregate and added to seasonally adjusted M1 to derive
seasonally. adjusted:M2. Similarly, the sum of the non-M2
compotents of M3 (M3 minus M2) was seasonally adjusted
as an aggregate and added to seasonally adjusted M2 to
derive seasonally adjusted M3. (While many components
of M2 and M3 are still seasonally adjusted separately, they
are tiot used in this form-in deriving the seasonally
adjusted aggrégates.) Seasonally adjusted L became the
sum of the redefined -seasonally adjusted M3 and the non-
M3 components-of L, which were seasonally ‘adjusted
separately.

5
None of these changes was incorporated in the

late the old indexes. This violated the principle
that the asset stocks used to compute the
indexes should be consistent with those used to
compute the conventional aggregates; this prin-
ciple had been a primary feature of the origi-
nal design of the indexes. Thus, when one
summed the asset stocks used for the old
indexes and compared the sums to the relevant
simple-sum aggregates, many enormous discrep-
ancies appeared—for example, on the order of
$90 billion for M3 (mainly because of the fail-
ure to include term Eurodollars among the
M3-level asset stocks). The computation of all
asset stocks has been corrected in computing
the new indexes to restore the consistency with
the components of the simple-sum aggregates.

Own Rate Calculations o

Revisions in the own rates of asset stocks-used
to compute the monetary services indexes

arise from three sources: (1) correction of -
errors-in the data, (2) correction of computa-
tional errors or inaccuracies, and (3) reassess-
ments of the appropriate data to be used in
the construction of own rates. Before turning
to the discussion of the own rates for specific
asset stocks, we describe two sets of calcula-
tions that are involved in deriving many of the
own rates: the derivation of the appropriate
own rate for composite asset stocks.and the
yield ‘curve ‘adjustment. e

The Own Rate on Composite Asset Stocks

Several of the asset stocks used in the MSI
calculations- are ‘composite asset stocks; that is,
they are not a single asset but the sum of
several assets.'* One obvious example is small
time deposits at commercial banks. This asset
stock is the sum of time deposits having a
variety of maturities.’* (In fact, we do not
usually know the dollar . volume of assets at
each maturity and have no choice but to deal
with the sum.) Each such composite asset may

13. We are-indebted to Arthur Kennickell for most of
the following discussion.

14. Other composite asset stocks are STDTH, STDCU,
LTDCB, LTDTH, TRP, TED, STTS,; BA, and CP (see
table 1 for definitions}.
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be regarded as.a bindex of the overall index;
within the overall"index, assets are assumed to
be nearly perfect substitutes and thus may be
summed.

The user cost of each composite asset stock
is the dual price index to this quantity index.
Given perfect substitutability among the assets
in the quantity index, all unconstrained agents
in the submarket for these assets will be at a
corner solution, “‘purchasing’’ the asset with
the lowest user cost (or equivalently, the
highest own rate).'* This user cost is taken as
the price index of the composite asset. The
associated own rate is calculated as the maxi-
mum of the yield-curve-adjusted rates on com-
ponents of different maturities within the com-
posite asset. For ease of exposition we will
denote the own rate of a composite asset as
the MYCAC—the Maximum Yield-Curve
Adjusted rate for the Composite asset.'®

In equilibrium, prices of all other assets in
the subindex set will change explicitly or
implicitly so that all assets are held. To the
extent that the change is only implicit, as in
the case of a nontraded asset such as a time
deposit, the quantity index is misspecified
because we are using the book value of assets
rather than the (implicit) market value. Per-
haps future research can show the degree of
the misspecification involved.

Yield Curve Adjustment

As shown above, the appropriate own rate for
a composite asset stock is the maximum of the
own rates paid on its components. However,
the own rates being considered are rates on
assets having a variety of maturities. Given
typical yield curve relationships, liquidity
premiums keep rates on long-maturity assets
higher than those on short-maturity assets.
Thus, before the rates can be compared, they
must be put on some common basis—the
liquidity premiums must be extracted. To do
this, the rates are converted to a common-

15. Since the user cost in period 7 is essentially defined
as the difference between a given ‘‘benchmark rate’’ in
period ¢ and the own rate in the same period, the highest
own rate gives the lowest user cost. See, for example, Bar-
nett and Spindt, Divisia Monetary Aggregates, p. 9, for a
discussion of the concept of the benchmark rate.

16. Rates calculated in this manner have previously been
referred to as “‘Fitzgerald rates.” This uninformative and
somewhat inaccurate nomenclature has been dropped.

maturity basis using an adjustment derived
from the Treasury yield curve (hereafter called
the vield curve adjustment). The length of the
common maturity is not important so long as
all rates are on a comparable basis. We have
chosen a one-month maturity for consistency
with all other own rates used in the MSI
calculations.'’

To illustrate the yield curve adjustment of
an interest rate, let RX,, be the rate on some
security X of maturity m, where m is
expressed in months. Then the yield-curve-
adjusted rate on the security, RX}c4, is
defined as
(14) RX;;CA =RXm_ (ym“.yl)s
where y,, is the m-month yield on the Treasury
yield curve and y, is the one-month yield.
Where m is not equal to one, three, six,
twelve, or thirty-six, which are the maturities
used to define the Treasury yield curve, y,, is
interpolated by cubic splines.

For all empirical work on the monetary
services indexes, the yield curve is defined by
yields on one-month, three-month, six-month,
one-year, and three-year Treasury securities.
The bill rates are converted from the quoted
discount basis to an annualized yield. Until
now, the following formula had been used to
convert all three bill rates: given a discount-
basis rate, d, the one-period yield, y, can be
stated as

(15)
" 100

where all rates are stated as percentages, for
example, 9.0. There are two problems
associated with using this formula:

(1) The formula is maturity-independent in
that the length of the period involved has no
associated time unit such as day, month, or
year. Nonetheless, this formula had been used
to convert discount-basis rates of three differ-

17. To the extent possible, all own rates are annualized
one-month investment yields on a bond interest basis.
Bond interest is quoted on the basis of a 12-month year in
which each month has 365/12 days. Bank interest is
quoted on the basis of a 360-day year.




ent, time-specific maturities. The result was
that all three yields calculated using equation
15 overstated the correct yields, with the over-
statement the greatest at high rates and short
maturities,'®

(2) The formula produces a 360-day rate
(bank basis) rather than a 365-day rate (bond
basis) because discount-basis rates are quoted
on a 360-day basis.

The simplistic conversion formula shown in
equation 15 has been replaced by a conven-
tional formula that accounts for the maturity
of the rate being converted and gives a yield
on a 365-day basis:

365d
100 y
nd
60 — —
3 100

(16) y= 100,

where y and d are defined as above and n is
the number of days to maturity (approximated
by 30 days per month).**

The effects of this revision on the estimated
yield curves are illustrated in chart 1. The top
panel of the chart plots the rate on one-year
Treasury notes. This serves as a reference
point for evaluating the differences in the yield
curves implied at high versus low interest rates
when equation 16 (new method) is used in
place of equation 15 (old method) to convert
discount-basis rates to annualized yields. The
next three panels of the chart show the spreads
between the three-month and one-month
yields, the six-month and three-month yields,
and the one-year and six-month yields; each of
these three panels shows the spread calculated
using the old and new methods.

Among other things, the chart indicates
that, at high interest rates, equation 15

18. From 1970 through 1984, the mean and maximum
overstatements of the correct rates were 0.58 and 2.68 for
the one-month maturity, 0.49 and 2.25 for the three-
month maturity, and 0.31 and 1.31 for the six-month
maturity. In fact, if the discount~basis rates had not been
adjusted at all, smaller errors would have been made; in
this case the correct rates would have been understated
with mean and maximum errors of 0.16 and 0.45, 0.29
and 0.93, and 0.50 and 1.54, respectively.

19. Equation 16 is valid only for maturities of six
months or less. See, for example, Marcia Stigum, in col-
laboration with John Mann, Money Market Calculations:
Yields, Break-Evens, and Arbitrage (Dow Jones-Irwin,
1981).

produces inversions of the yield curve (short-
maturity rates exceeding long-maturity rates)
that did not occur, or it exaggerates those that
did occur. Further, larger errors are associated
with longer maturities and higher rates. In
summary, it is clear that the revisions repre-
sented by equation 16 produce different vield
curves, particularly at high rates of interest, on
which to base the yield curve adjustment of
other interest rates. Thus, in computing the
MSI, the relative weights applied to all asset
stocks, and particularly to those whose own
rates depend on yield-curve-adjusted rates,
have been considerably altered.

The Own Rates in Detail

We turn to the construction of specific own
rates. All rates will be reviewed, but only
those that differ in some way from the rate
previously used for a given asset will be dis-
cussed at length. Table 2 refers to own rates
by the mnemonic, shown in table 1, of the
associated asset stock; it gives the basic rates
used in the construction of own rates, the
basis on which the basic rates are quoted (dis-
count, annual percentage rate, and so on), the
interest basis (bank or bond), the formulas
used in calculating the final own rate, and the
old own rate.

Currency, Household Demand Deposits

The own rates for currency (CUR) and house-
hold demand deposits (DDCON) are still
assumed to be zero.

Non-household Demand Deposits

The rate on demand deposits other than those
held by households (DDBUS) has changed as a
result of the correction of errors in the data
for maximum marginal reserve requirements
for member banks and of errors in the compu-
tation of the commercial paper rate to be used
in the calculations.?® The data on reserve

20. The commercial paper rate used here had been
described (in Barnett and Spindt, Divisia Monetary
Aggregates, p. 9) as a one- to two-month rate on finance
company paper. The rate is actually the one-month rate
on directly placed finance company commercial paper.
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1. Spread between rates on the Treasury yield curve as estimated under the new and old
methods of converting discount-basis rates to yields and, for reference, the rate on one-year

Treasury notes'

Percent

RATE ON ONE-YEAR TREASURY NOTES

] ] ] | i ] 0

——
THREE-MONTH RATE MINUS ONE-MONTH RATE

Percentage points

New method

SIX-MONTH RATE MINUS THREE-MONTH RATE

7y

ONE-YEAR RATE MINUS SIX-MONTH RATE ]
—1
New method
X .
A, JW"\ 2 - | N N
/W Y
— \‘ 4 ‘ EY I ! — 1
yll ! |
/ ! r 2
4 Old method
] | i | ] | | ] ] | ! | ] 3
1970 1972 1974 1976 1978 1980 1982 1984

1. The old method is equation 15 in the text; the new method is
equation 16. The rates used to calculate the three spreads are those
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requirements contained two kinds of errors:
(1) the computation was incorrect for months
in which the maximum requirement changed,
and (2) the series had not been updated to
reflect the changes in reserve requirements that
were instituted under the Monetary Control
Act of 1980.

The commercial paper rate is quoted on a
discount basis for a 360-day year. Before the
implicit rate on DDBUS can be computed, the
paper rate must be converted to a yield for a
365-day year for comparability with other
rates used.

The net effect of the changes made in com-
puting this own rate is to raise the rate (lower
the user cost), particularly since the effective
date of the Monetary Control Act. Since that
time, the maximum marginal reserve require-
ment at member banks (MMRR) has fallen
from 16.5 percent to 12 percent. For a paper
rate quoted at 10 percent, the conversion to a
365-day vield raises the rate about 25 basis
points. Given an interest rate, r, of 10 percent,
the result of the calculation

r'=(1- MMRR)r

is an r’ that is about 50 basis points higher
when MMRR is 12 percent than when it is
16.5 percent. (The two effects are not additive;
in this example, the net result is an own rate
about 65 basis points higher.)

Other Checkable Deposits
Net of Super NOWs

The Regulation Q ceiling for NOW accounts is
still used as the own rate for other checkable
deposits net of Super NOWs (OCD).

Super NOWs,
Money Market Deposit Accounts

We continue to use rate data from Federal
Reserve surveys as the source for own rates
for Super NOW and money market deposit
accounts at commercial banks (SNOWC and
MMDAC).? Survey data for a given month

21. “Monthly Survey of Selected Deposits and Other
Accounts,’” special supplementary table in Board of
Governors, Money Siock.

are often revised at the time that the data for
the next month are published. The inclusion of
these revisions in the historical MSI database
has caused minor changes in the own rates.
Own rates for Super NOWs and money mar-
ket deposit accounts at thrift institutions
(SNOWT and MMDAT) are now derived from
Federal Home Loan Bank Board surveys of
FSLIC-insured institutions instead of Federal
Reserve surveys of savings banks.?*

Apparently no common convention exists
for quoting rates on deposits at banks and
thrift institutions. When Regulation Q ceilings
were in effect, the Federal Reserve granted a
varying amount of leeway in how a ceiling rate
could be converted to an annual effective yield
(for example, allowing the ceiling rate to be
treated as a 360-day rate, or allowing com-
pounding, or both). The frequency of com-
pounding (daily, monthly, and so on) varies
among institutions and across time; we do not
have the information, except as noted in the
discussion of small time deposits at commer-
cial banks, necessary to convert these rates to
annualized one-month yields. Therefore, we
have assumed that the quoted rates are annual-
ized one-month rates.

In the case of the survey data, it is hard to
say whether this assumption produces a sys-
tematic bias in the own rates. Where Regula-
tion Q ceiling rates have been used as own
rates or in deriving own rates (SDCB, SDSL,
SDSB, SDCU, STDCB, STDTH, and STDCU),
the bias is almost certainly in the direction of
understating the true own rates (overstating
the asset user cost), especially in periods when
the spreads between market interest rates and
Regulation Q ceiling rates increased.

Overnight Repurchase Agreements,
Eurodollars

Data on basic rates for overnight repurchase
agreements (ONRP) and overnight Eurodollars
(ONED) are overnight rates quoted on a bank-
interest basis. For comparability with other
own rates, two conversions are necessary:

(1) conversion to a one-month basis and

22. ““Deposit Account Structure: Estimated Balances
and Offering Rates in Selected Accounts,” in Federal
Home Loan Bank Board, Thrift Institution Activity,
monthly statistical release.
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(2) annualization to a bond interest basis (see
table 2). Previously, these rates were annual-
ized to a bank interest basis. Revising the
annualization factor results in own rates that
are about 12 basis points higher, on average;
the maximum increase in these rates is about
25 basis points.

A far more substantial revision has been
made in the rate data for ONRP for 1970 and
1971. Data on ONRP stocks exist for the
whole time span (1970 to date) over which the
present MSI are computed. However, rate data
do not exist for periods preceding 1972. Thus,
the user cost of ONRP had been overstated

for periods before 1972 because this asset was
erroneously assigned an own rate of zero.
Comparing rate data on ONRP (where these
data exist) with the appropriately adjusted fed-
eral funds rate showed that, on average, the
funds rate was about five basis points higher
than the RP rate. Thus, for the period without
explicit ONRP rate data, the own rate has
been set equal to the adjusted funds rate
minus five basis points.??

23. The need for adjustment and the appropriate
method of adjustment of the funds rate are discussed
below in connection with term RPs.

2. Derivation of own rates used in the calculation of monetary services indexes

Asset
mnemonic Basic rate Basis on which quoted
CUR 0
DDCON 0
DDBUS One-month commercial paper rate (RCP) Discount
oCD Regulation Q ceiling Annual percentage rate

SNOWC FRB survey, average rate paid

SNOWT FHLBB survey, average rate paid

Annual percentage rate

Annual percentage rate

ONRP Rate on overnight RPs (RONRP) Add-on yield’
ONED Rate on overnight Eurodollars (RONED) Add-on yield"
MMF Donoghue’s Money Fund Report average one-month rate (RMMF) Annualized monthly yield

MMDAC FRB survey, average rate paid

MMDAT FHLBB survey, average rate paid

SDCB Regulation Q ceiling

SDSL Regulation Q ceiling

SDSB Regulation Q ceiling

SDCU CUNA survey, average rate paid, 1970-84
RMMF, 1985

FRB survey, average rate paid, 1986 on

Annual percentage rate

Annual percentage rate

Annual percentage rate

Annual percentage rate
Annual percentage rate
Annual percentage rate

Annualized monthly yield
Annual percentage rate

STDCB MYCAC rate for commercial banks (MYCACRB) ““Instantaneous’” yield
STDTH MYCAC rate for thrift institutions (MYCACT) ‘“‘Instantaneous’” yield
STDCU Rate for STDTH, 1970-May 1978 “‘Instantaneous’’ yield

MMC Rate at thrift institutions, July 1978-Sept. 1983

Rate for STDTH, Oct. 1983 on

Annual percentage rate
““Instantaneous’’ yield

£



Money Market Mutual Funds

Previously, the own rate on money market
mutual funds (MMF) was the annualized aver-
age one-month yield on money market funds
reported in Donoghue’s Money Fund Report.
However, these rate data are not available
until June 1974, whereas asset data begin in
1973. Thus, for the period representing
approximately the first one and one-half years
of their existence, the user cost of MMFs was
greatly overstated since MMFs carried an own
rate of zero.

The problem is exactly analogous to that of
ONRPs, just discussed, and has been corrected

2. Continued
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in a similar fashion. For the period over which
we do not have explicit MMF rate data, the
own rate has been set equal to a rate on
secondary certificates of deposit (see the dis-
cussion below of the own rate on large time
deposits at commercial banks) less 70 basis
points, the average spread between the two
rates over subsequent periods.

Savings Deposits at Commercial Banks

The own rate on savings deposits at commer-
cial banks (SDCB) had been the most com-
monly paid, deposit-weighted average rate
reported for one month each quarter in the

Interest
basis Conversion formula/rate formula Old rate
Same
Same
Bank Rate = (1 — maximum marginal reserve requirement) See text
*{365*(RCP/100)/{360 — (RCP/100)*30]}*100
Bond Same
Bond Same except for minor data errors;
also see text
Bond FRB survey for savings banks;
also see text
Bank To Dec. 1971: Rate = {{(1 + RFF/36,000)**30] — 1}*(36,500/30) ~ .05 See text
Jan. 1972 on: Rate = {{(1 + RONRP/36,000)**30] — 1}*(36,500/30)
Bank Rate = {{(1 + RONED/36,000)**30] —1}*(36,500/30) Same except for incorrect
annualization
Bond To May 1974: Rate = (LTDCB rate) —.7 Missing rate data before June
June 1974 on: Rate = RMMF 1974; otherwise same
Bond Same except for minor data errors;
also see text
Bond FRB survey for savings banks;
also see text
Bond Survey of Time and Savings
Deposits (STSD) rate
Bond Same
Bond Same
Bond 1985: Rate = RMMF —1.5 Ceiling rate; see text.
Bond Rate = {{(1 + MYCACB/36,500)**30] —1}*(36,500/30) See text
Bond Rate = {{(1+ MYCACT/36,500)**30] — 1}*(36,500/30) See text
Bond To May 1978: Rare = {[(1 + MYCACT/36,500)**30] — 1}*(36,500/30) See text

Oct. 1983 on: Rate = {{(1 + MYCACT/36,500)**30] — 1}*(36,500/30)
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2. Continued

Asset
mnemonic Basic rate Basis on which quoted
LTDCB® One-month, three-month, and six-month secondary CD rates Add-on yield!
(RCD,, RCDy, RCDy)
LTDTH See rates for LTDCB Add-on yield'
MMFI Donoghue’s Money Fund Report average one-month rate (RMMF) Annualized monthly yield
TRP See rates for ONRP, TED, ONED Add-on yield!
TED* One-month, three-month, and six-month term Eurodollar rates Add-on yield!
(RTED,, RTED;, RTEDg)
SB Maximum rate (RSB), 1970-Oct. 1982 Add-on yield!'
Current six-month-average rate (RSBg,) Annual percentage rate
STTS One-month Treasury bill rate (RTB) Discount
BA Rate on bankers acceptances maturing in 0-90 days (RBA) Discount
CP One-month commercial paper rate (RCP) Discount

1. An add-on vyield is the yield on a short-term coupon
security that pays interest only at maturity. Longer-term
coupon securities typically pay interest periodically over

Federal Reserve’s quarterly Survey of Time
and Savings Deposits (STSD). The reported
monthly data were interpolated to obtain data
for the intervening months. The last quarterly
survey was conducted in January 1982, and in
the absence of further survey data, the final
survey rate had been used ever since. Because
the quarterly survey is no longer in existence
and because the own rates on other savings
deposit components of the MSI are ceiling
rates, we decided to use the Regulation Q ceil-
ing rate instead of the survey rate. The effects
of this revision are minor since the survey data
indicated that rates paid on SDCB were typi-
cally within a few basis points of the ceiling
rates.

Savings Deposits at Savings and Loans
and Savings Banks

Regulation Q ceiling rates continue to be used
as own rates for savings deposits at savings
and loan associations (SDSL) and at savings
banks (SDSB}).

the term of the security. See Stigum, Money Market
Calculations, especially chap. 6, for a discussion of these
securities.

Savings Deposits and Small Time Deposits
at Credit Unions

We encountered some problems common to
the own rates on savings deposits and on small
time deposits at credit unions (SDCU and
STDCU, respectively). After discussing these
problems, we will turn to the specific own
rates.

The own rate on savings was supposed to be
the ceiling rate, and the own rate on small
time deposits was supposed to be a vield-
curve-adjusted ceiling rate. However, we could
find no documentation on the savings ceiling
(particularly on its jump, as reflected in the
old historical data base, from 7 percent to 12
percent in October 1981). The documentation
on the small time deposit ceiling is limited to
the period between June 1978 and June 1980.%¢

24. See Barnett and Spindt, Divisia Monetary
Aggregates, p. 8. We have been unable to locate the
source of this ceiling information. Further, the ceiling
rates implied seem to be inconsistent with our information
on small time deposits at credit unions (discussed below).
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Interest
basis Conversion formula/rate formula Old rate
Bank Rate = Maximum of (RCD,, RCDYCA, RCDY{¢4) Same except for differing conver-
RCD;CA =RCDy - (v, - 7)) sions of discount-basis rates
RCDJ4 = RCDg - (g~ ¥y)
Bank Rate = (LTDCB rate) + .3 See text
Bond To May 1974: Rate = (LTDCB rate) — .7 Missing rate data before June 1974;
June 1974 on: Rate = RMMF otherwise same
Bank Rate = (ONRP rate) + (TED rate — ONED rate) Federal funds rate +.25; see text
Bank For 1970: Rate = RTED}®4 Same except for differing conver-
1971 on: Rate = Maximum of (RTED,, RTED}CA, RTED{4) sions of discount-basis rates
RTED}C4 = RTED, ~ (y; ~ ;)
RTEDYA = RTED¢ - (¥s— ¥)
Bank To Oct. 1982: Rate = RSB*(365/360) Same except for some errors in data;
Nov. 1982 on: Rate = RSBg,*(365/360) see text and appendix B
Bank Rate = {365*(RTB/100)/[360 — (RTB/100)*30]}*100 Same except for differing conver-
sions of discount-basis rates
Bank Rate = {365*(RBA/100)/[360 — (RBA/100)*30]}*100 See text
Bank Rate = {365*(RCP/100)/[360 — (RCP/100)*30]}*100 Maximum of seven commercial

paper rates converted to yield basis
and vield curve adjusted. Differing
conversion of discount-basis rates.

2. See text for description of yield-curve-adjusted rates
used in the rate formula. Any basic rates entering these
calculations that are quoted on a bank-interest basis are

Apparently, the formula for the June 1980
ceiling had been used ever since in computing
the own rate for STDCU. Because interest
rates on all credit union accounts were deregu-
lated in April 1982, updates and revisions were
clearly needed.

To find better and more current rate infor-
mation, we contacted both the National Credit
Union Association, which is the regulatory
agency for credit unions, and the Credit Union
National Association (CUNA), their trade
association. Neither association was able to
supply historical information on rate ceilings
on small time deposits. Fortunately, however,
CUNA provided valuable information on rates
paid, where such data are available; it also
had information on deposit characteristics,
which helped in choosing a proxy for the own
rate when actual rate data were not available.

In general, data on rates paid by credit
unions do not exist, and most of the rates we
now use are proxies. Because the volume of
deposits represented by credit union deposits is
very small, even fairly substantial alterations

first converted to a bond-interest basis by multiplying by
365/360.

in the own rates attributed to these deposits
would have only small impacts on the calcu-
lated growth rates of the relevant indexes.?*

Savings Deposits at Credit Unions. Discus-
sions with CUNA confirm that there were ceil-
ings on share account rates from 1970 to the
time of deregulation. The initial ceiling was 6
percent and was raised to 7 percent in Septem-
ber 1973. We could find no evidence of a 12
percent ceiling. However, annual survey data
supplied by CUNA for rates actually paid indi-
cate that credit unions typically paid about

1 percentage point less than the prevailing ceil-
ing. Therefore, we have chosen to use the sur-

25. In fact, we experimented by changing these own
rates by hundreds of basis points and observing the effects
on the growth rates of the resulting indexes. Changes as
large as 400 basis points in either own rate were required
before the annualized growth rate, that is, the growth rate
multiplied by 12, of any MSI2 (the index at the M2 level)
changed by as much as one percentage point. On average,
the absolute annualized changes were less than 0.7 percent.




14

vey rate data rather than the ceiling rates for
these deposits.?*

Using a rate from an annual survey to rep-
resent monthly own rates in no way worsens
the degree of approximation of the “‘true’’
monthly rates over this period because the ceil-
ing rate changed only once between 1970 and
deregulation. In fact, the approximation is
considerably improved because it is based on
rates actually paid, which changed several
times.

We have adopted the suggestion of the staff
at CUNA, which was based on their own
research and experience, that we use the rate
on money market funds (RMMF) less 150
basis points as a proxy for the own rate on
savings deposits at credit unions over 1985 and
early 1986.”” Rates paid on savings deposits at
thrift institutions and commercial banks will
be deregulated as of March 31, 1986. There-
after, the staff at CUNA believe that the own
rate on savings deposits at thrift institutions
will be a suitable proxy for credit unions.
These choices leave us with the period between
deregulation of credit unions (April 1982) and
the end of 1984, for which we have only the
data from the annual survey. Using such data
to represent monthly rates implies a constancy
that is probably not realistic in a deregulated
environment. However, even under these cir-
cumstances we are undoubtedly much closer to
the true rate with the survey data than we
were with the previously used constant rate of
12 percent.

The net effect of these revisions is fairly
small, lowering the own rate about 150 basis
points on average. The largest revisions occur
from October 1981 to the time of the revision,
an interval in which the own rate was previ-
ously computed as 12 percent. The own rate
for this period has been reduced about 475
basis points; while the revision is enormous,
the effect of changes in this own rate on the
MSI is small.

Small Time Deposits at Credit Unions. Small
time deposits were not officially authorized at

26. This is not at variance with the decision to use ceil-
ing rates instead of survey data for the own rate on
SDCB. These survey data indicate that, for all practical
purposes, banks paid the ceiling rates.

27. Use of the RMMF proxy is subject to the caveat
that it would no longer be appropriate should RMMF
exceed 10 percent; in that event, we would contact CUNA
again.

credit unions until November 1978.2® Before
then, some credit unions issued ‘‘certificates of
indebtedness,”” unsecured promissory notes
designed to compete with small time deposits
at thrift institutions. On June 1, 1978, banks
and thrift institutions were authorized to issue
money market certificates with a ceiling rate
tied to the six-month Treasury bill rate. At
that time, credit unions patterned their certifi-
cates of indebtedness and the offering rates to
match the money market certificates of thrift
institutions. In November 1978, when the
National Credit Union Administration put its
stamp of approval on such deposits, the credit
union certificates were restructured.

Given the nature of small time deposits at
credit unions, the own rate on this asset stock
(STDCU) has been revised as follows:

(1) For the period before June 1978, the
proxy for the own rate is the rate on small
time deposits at thrift institutions (see discus-
sion below).

(2) For the period from June 1978 through
September 1983, the proxy for the own rate is
the ceiling rate on money market certificates at
thrift institutions.

(3) For the period from October 1983 (when
the rates on small time deposits at thrift insti-
tutions were fully deregulated) to the present,
the proxy for the own rate is again the own
rate on small time deposits at thrift institutions.

The most significant effect of these revisions
is on the own rate for the period from 1970 to
1978. Before these revisions were made, we
had data on STDCU from 1970 but the rate
data did not begin until 1978. Thus, for eight
years the own rate was set at zero; the revi-
sions reduce the user cost of this asset stock
about 625 basis points, on average, over this
period.

From 1978 to the present, the revisions
increase the own rate (reduce the user cost)
about 50 basis points, although there are some
months for which the revised own rate is
lowered. Revisions range from a maximum
increase of 308 basis points to a maximum
decrease of 241 basis points. Because of the
relatively small size of the asset stock involved,
neither set of revisions is likely to have a sig-
nificant effect on the calculated indexes.

28. Most of the information in this section was
obtained from CUNA.




Small Time Deposits at Commercial Banks

We have made fairly substantial revisions in
the method of computing the own rate for
small time deposits at commercial banks
(STDCB), although we still use the maximum
of the yield-curve-adjusted rates on compo-
nents of the composite asset (the MYCAC). In
line with the decision to use ceiling rates rather
than rates based on data from the Federal
Reserve’s Survey of Time and Savings
Deposits, the MYCAC is based in part on ceil-
ing rates on different maturities of small time
deposits.?® As before, upon the introduction of
new small time deposits bearing a market-
related rate of interest, such as money market
certificates or small saver certificates, the ceil-
ing that is tied to the market rate replaces the
Regulation Q ceiling for other small time
deposits of the same maturity in computing
the MYCAC.*

As of October 1, 1983, ceiling rates were
lifted for all small time deposits. Since that
time, data on the ‘‘average rate paid’’ are
available from the survey conducted by the
Federal Reserve (see note 21) for a variety of
maturities. These data replace the ceiling rates
underlying the MYCAC.*' Rate data for
deposits with original maturities of 7 to 31
days and 32 to 91 days are deposit-weighted
averages of annual percentage rates. Rate data
for deposits. with longer maturities are deposit-
weighted averages of annual compound rates.

The computation of the compound rates is
based on the reported frequency with which
surveyed institutions compound rates on vari-
ous deposit categories. Because the frequency
of compounding is known for these rates,
whereas it is unknown for earlier time periods
and certain other deposit categories, it was
decided that the rates with known compound-

29. See the discussion, above, of the rate on savings
deposits at commercial banks.

30. When money market certificates were introduced
(June 1, 1978), the rate paid could be compounded. How-
ever, as of March 15, 1979, compounding of interest on
these certificates was prohibited. This change ended the
strict comparability of ceiling rates on money market cer-
tificates with other ceiling rates, which could be
compounded.

31. Before October 1983, ceiling rates were removed for
selected deposit maturities (four years or more in August
1981, three and one-half years or more in May 1982, and
two and one-half years or more in April 1983). Rate data
are not available for these ceiling-free deposits for periods
before December 1982. Thereafter, the data are used
where relevant.
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ing frequencies should enter the MYCAC cal-
culation as compound annual yields. If infor-
mation were to become available on the
compounding frequency for earlier periods and
other deposit categories, all rates could be con-
verted to annualized one-month yields.*?

We also changed and corrected the method
of computing the MYCAC based on the rate
data described above. Previously, an estimate
of the yield curve was based on rates at differ-
ent maturities along the yield curve. However,
the short rates quoted on a discount basis were
not converted to a yield basis. Therefore,
““true’’ short rates were consistently under-
stated. Furthermore, weighted moving averages
of the rates were used, introducing an inap-
propriate lag into the yield curve and, thus,
into the MYCAC. The estimation of the yield
curve for any given month is now based on
appropriately adjusted rates at different matu-
rities along that curve for the current month
only.?*® Finally, the MYCAC we derived was
adjusted for the period during which the all
savers certificate was available (October 1981
through December 1982); see appendix A for a
discussion of this adjustment.

The resulting MYCAC is an “‘instantaneous’’
rate of return on the basis of a 365-day year.

32. When ceiling rates were well below market rates,
banks took one or both of two steps to lessen the impact
of the binding ceilings: (1) increase the frequency of com-
pounding or (2) compound a rate as though the ceiling
were a 360-day rate. An example of the latter, for daily
compounding, is represented by

ro\365
y= 1+36000 —~1} x 100

where y is the compound annual yield and r is a simple
annual yield (or ceiling rate).

33. The yield curve used in the MYCAC rate calcula-
tions is still defined somewhat differently from that dis-
cussed in the section above on the yield curve adjustment.
It is defined by fitting a second degree polynomial to the
rates on three-month, five-year, and ten-year Treasury
securities. If this is done correctly, the process of yield
curve adjustment of rates on various maturities of time
deposits is essentially the same as that described above;
the only difference is that rates on ‘‘missing maturities”’
do not have to be interpolated by cubic splines because a
continuous yield curve is defined.

A comparison of the MYCAC rates derived from this
yield curve and rates derived using a yield curve defined in
the manner described earlier showed that, in general, the
differences between the two sets of MYCAC rates were
only a few basis points. However, there were some periods
when rates based on the latter yield curve were unrealisti-
cally discontinuous, even when the curve was augmented
with five- and ten-year rates. Thus, we have chosen to stay
with the ‘“‘continuous yield curve” for these calculations.
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The final difference between this own rate as
currently computed and the rate used previ-
ously is that the MYCAC is converted to a
one-month basis.

Small Time Deposits at Thrift Institutions

The own rate on small time deposits at thrift
institutions (STDTH) previously was set equal
to the own rate on corresponding deposits at
commercial banks plus 25 basis points. In the
days when no small time deposits had market-
determined ceilings on interest rates, this was a
fairly reasonable approximation because most
ceiling rates for thrift institutions were 23 basis
points higher than those for commercial
banks. However, depending on the shape of
the yield curve, the approximation might not
be reasonable because some ceilings for thrift
institutions were 30 basis points higher than
those for commercial banks. With the intro-
duction of market-determined ceilings on
interest rates, it became imperative to calculate
a MYCAC specifically for thrift institutions;
this is because the differential accorded to
such entitites varied considerably at times
depending on the then-current or recently pre-
vailing levels of the market interest rate upon
which a given ceiling was based. Such a
MYCAC is now being used for the MSI. For
the period from October 1983 on, survey rate
data for FSLIC-insured institutions are used in
calculating the MYCAC for thrift institu-
tions.** The method of computing the own
rate for thrift institutions is identical to the
method of computing the own rate for com-
mercial banks.

The net result of these changes is surpris-
ingly small revisions of the own rates for thrift
institutions and commercial banks. The mean
differences are about 15 basis points and the
mean absolute differences about 45 basis
points, with maximum and minimum differ-
ences of about 250 and ~ 150 basis points,
respectively.

34. See note 22. For deposit maturities deregulated
before October 1983, the same procedure is used for thrift
institutions as for commercial banks (note 31). Because the
data from the Federal Home Loan Bank Board do not
exist for the period before October 1983, survey data for
savings banks (note 21) were used for that period.

Large Time Deposits at Commercial Banks

The new own rate on large time deposits at
commercial banks (LTDCB), like the previous
own rate, is the maximum of yield-curve-
adjusted secondary market rates on large cer-
tificates of deposit (a MYCAC). However, it
differs from the previous rate because of the
improvement in the method of converting
Treasury bill rates from a discount basis to a
yield basis (see the earlier discussion of yield
curve adjustments). The effects of revisions to
this rate are relatively small, with a maximum
absolute difference of 68 basis points.

Large Time Deposits at Thrift Institutions

The own rate on large time deposits at thrift
institutions (LTDTH) was once set equal to the
rate on large time deposits at commercial
banks plus 25 basis points. The differential
was later reduced to 10 basis points. (The
source of these differentials was not documented.)
Thrift institutions pay a premium to sell new-
issue certificates of deposit; the premium
varies over time and has apparently gone as
high as 200 basis points, although this was an
unusual event. Since 1983, the premium
appears to have varied between 20 and 60
basis points with the modal value being about
30 basis points. In the absence of further
information, the own rate on LTDTH now
equals the own rate on large time deposits at
commercial banks plus 30 basis points. The
appropriateness of this differential will be
reviewed periodically.

Institution-Only Money Market
Mutual Funds

Because we lack data on rates paid by
institution-only money market funds (MMFI),
the estimate of this own rate continues to be
the annualized average one-month yield on
money market funds given in Donoghue’s
Money Fund Report. The Donoghue’s data are
augmented for missing observations, as dis-
cussed above.

Term Repurchase Agreements

The own rate on term repurchase agreements
(TRP) has been revised in several ways. Previ-




ously, the rate had been set equal to the fed-
eral funds rate less 25 basis points. Since the
funds rate is a daily rate, it should have been
converted to a one-month, 365-day-year basis
for consistency with other rates used as own
rates. Furthermore, in looking for rate data to
approximate the own rate on overnight RPs
(see the discussion above in the section on
overnight RPs), it was found that the spread
between the adjusted funds rate and the rate
on overnight RPs was approximately 5 basis
points, on average. Thus, setting the rate on
term RPs 25 basis points below the funds rate
tended to produce a rate that was frequently
lower than the overnight rate.

The yield curve in the RP market, as in
other markets, typically slopes upward. How-
ever, at very short maturities in the RP mar-
ket, the yield curve frequently inverts, and the
overnight RP rate is often a few basis points
higher than the rate on a one- or two-week
RP. However, a sizable volume of term RPs
are transacted .at maturities longer than two
weeks. Thus, the typical term RP rate is
undoubtedly higher than the overnight rate.

Unfortunately, historical data on term RP
rates and on-the typical maturity of a term RP
are extremely scarce. As explained below, the
own rate chosen for term RPs is the overnight
RP rate plus the difference between the rate
used for term Eurodollars and that used for
overnight Eurodollars.**

‘Daily data, available from Data Resources,
Inc. (DRI), established that the “‘term
premium’’ for different maturities of RPs was
extremely close to the same term premium for
Eurodollars. The term premium is the rate
differential that is due largely to differences in
liquidity between shorter and longer term
assets. In general, the size of the premiums
differed by only a few basis points (although
the premiums varied over time), and the
premiums between comparable maturities were
also highly correlated. (Advantages of using
Eurodollar rates include the existence of both
overnight and term markets and the availabil-
ity of historical rate data for a variety of
maturities.)

The effect of these revisions to the own rate
for term RPs is to increase the rate by about

35. Data on overnight Eurodollar rates do not exist for
periods before 1971. We approximate the 1970 spreads
between term and overnight Eurodollar rates by the 1971
spreads.
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60 basis points on average, although rates for
some months are now lower.

Term Eurodollars,
Short-term Treasury Securities

The own rate for term Eurodollars (TED) is a
vield-curve-adjusted rate and that on short-
term Treasury securities (STTS) is a discount-
basis rate converted to an annualized yield.
Because the method of converting rates from a
discount basis to a yield basis has been
improved, and because this affects the com-
puted values for any yield-curve-adjusted rate,
both own rates have been revised, though the
underlying concepts remain the same.

The revisions barely change the own rate
data for TED. (Although there is one change
of — 225 basis points, this appears to be due
to an error in the old data.) The revised own
rate on STTS is uniformly lower than the old
rate. The average difference is about 50 basis
points, but there are some fairly substantial
differences as large as 268 basis points.

Savings Bonds

Before the introduction of the Series EE bonds
that have variable, market-rate-determined
rates of interest, the own rate on savings
bonds (SB) is the maximum rate paid, con-
verted to a 365-day basis. With the introduc-
tion of the Series EE bonds with market-based
yields, it is not as obvious what one should
use as an own rate. It was decided to continue
using the 6-month-average rate in effect for
the current month, converted to a 365-day
basis. Thus, this rate has not been changed,
except to correct some errors in the historical
data. See appendix B for a detailed discussion
of how yields are determined on the new
Series EE bonds and the rationale for continu-
ing to compute the own rate as before.

Bankers Acceptances

Previously, the own rate on bankers accep-
tances (BA) had been converted from a dis-
count basis and then yield curve adjusted to a -
one-month rate. The second step is inconsis-
tent with the treatment of all other own rates
for which only one basic rate enters the calcu-
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lation of the own rate. These other rates,
admittedly all with maturities of one month or
less, are converted to a one-month yield basis
and then annualized. The same procedure
should have been used for the own rate on
BA, and it has been adopted in the course of
these revisions. Because the basic rate used in
the calculation of the BA rate is assumed to
be a forty-five-day rate, the process of conver-
sion to a one-month rate is presented here in
some detail:

(1) Convert the discount-basis rate to a sim-
ple yield, y (not annualized), denoted by y,;s.

(2) Using the standard assumption that
bond interest accrues in a straight-line fashion,
calculate accrued interest for one month
(approximated by thirty days) as

30

an Yo = 4—5}’45-

(3) Use the following formula to obtain y,,
annualized to a bond-interest basis, y3,:

365

(18) Y04 = ‘3‘0‘)’30-

Substituting from equation 17 for y,, in equa-
tion 18 yields

365 30 365

(19) Yo = 30 X 4_75‘)’45 = ‘43')"45-

In other words, the appropriate formulation of
the own rate for BA is the annualized simple
yield; this is equivalent to converting the
discount-basis rate to an annualized yield using
equation 16.%¢

The improved conversion of a discount-basis
rate to a vield and the correct conversion of a
forty-five-day yield to an annualized one-
month yield produces an own rate for BA
which is uniformly lower than the old one.
The average reduction is about 70 basis points,
with some changes as large as 318 basis points.

36. The combined operations of converting a discount-
basis rate to a simple yield and then annualizing to a
bond-interest-basis are illustrated in equation 16.

Commercial Paper

Previously, the own rate used for commercial
paper (CP) was the maximum of seven differ-
ent rates on finance company commercial
paper converted from a discount basis to a
yield basis and then yield curve adjusted (a
MYCAC). Markets for many maturities of
commercial paper are extremely thin because
most commercial paper has an initial maturity
of thirty days or less. Therefore, we now use
only the one-month paper rate, converted
from a discount basis using the improved
formula.

Other Revisions

When a new instrument is introduced, one
must decide what user cost should be associated
with that instrument in the month preceding
its introduction (x; ,_, in equation 1 or 3).
Drawing upon work by Diewert, we have ‘‘esti-
mated’’ 7, ,_, to be equal to the =, ,_, of an
asset that is a close substitute.’” Specifically, in
the case of money market deposit accounts,

m; ., i set equal to the previous month’s user
cost on money market funds, and in the case
of Super NOW accounts, =, ,_, is set equal to
the previous month’s user cost on NOW
accounts. (The treatment of =, ,_, for money
market funds is a somewhat special case and
was discussed earlier.) These lagged user costs
previously were set equal to zero.

Comparison of the Monetary Services
Indexes with the Divisia Indexes

The previous section discussed many differ-
ences between the data used to compute the
Divisia indexes—the old indexes—and those
used to compute the monetary services indexes
(MSI)—the new indexes. This section broadly
describes the effects of the data revisions and
contrasts the new indexes with the old. It also
presents some comparisons of the behavior of
the MSI and of the conventional monetary
aggregates.

The comparisons use data from the next-to-
last Divisia run (a full data history was, not

37. See Diewert, ‘‘Aggregation Problems.”




. available for the release mentioned in note 3)
and from an MSI run using asset stocks based
on the monetary aggregates as-of December
1984, that is, before the 1985 seasonal and
benchmark revisions.* The original span of
the Divisia data is from January 1969 through
June 1984; the span of the MSI data is Janu-
ary 1970 through December 1984. To facilitate
comparison, the two sets of data have been
truncated to fit within a time span common to
both; January 1970 through June 1984, and
the Divisia indexes have been renormalized so
that the index levels equal 100 in January
1970. Finally, growth rates for the Divisia
indexes have been recomputed as arithmetic
(as opposed to logarithmic) growth rates for
comparability with the format for reporting
growth rates of the MSI and conventional
(simple-sum) monetary aggrgfgates.

In general, the revised data on own rates are
higher than those used previously, especially
over subperiods in which own rates had been
set to zero.** In many cases, the revisions are
greater at higher rates of interest than at lower
ones. Higher own rates imply lower user costs
(see note 15), and the user costs are the
weights applied to the asset stocks in comput-
ing the indexes; therefore we would expect
that, other things unchanged, MSI levels
would be below Divisia levels. However, no
simple characterization -of the asset stock revi-
sions is apparent; thus, the net effects of all
revisions can be seen only by examining the
resulting indexes.

A Visual Review

Chart 2 plots the differences between the levels
of the new and old indexes and, for reference,
the rate on three-year Treasury notes. The
differences between the new and old indexes
{particularly for higher-level indexes, which
include longer-term, less-liquid; and higher-
yielding assets) mirror to a remarkable degree
the movements in the interest rate. In fact,
correlations between the interest rate and the
differences between the new and old indexes

38. The MSI data presented in appendix C are based on
the most recently published data on the conventional
monetary aggregates and include the 1985 revisions.

39. Exceptions are own rates for SDCU, STTS, BA,
andCP. The last three of these rates enter the indexes at
the L level. The remaining 1L-level own rate, that for SB,
is-essentially unchanged.

are -0.39,
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~0.86, —0.83, and —0.83 at the
M1, M2, M3, and L levels of aggregation,
respectively.* Thus, it appears that much of
the revision in the indexes is due to changes in
the calculations of own rates, particularly to
the revisions in the procedure for yleld curve
estimation.

Not surpnsmgly, the M1-level mdex 18 1cast

~affected because the own rate on only one of

its components (DDBUS) is significantly altered.
The main cause of the differences that do exist
at the M1 level is probably the change in the
method of allocating demand deposits between
those held by households (DDCON) and those
held by others, predominantly businesses
(DDBUS). In fact, differences between the
new and old indexes at the M1 level are highly
correlated (0.77) with differences between the
new and old DDCON series. Because DDCON
has an own rate of zero, it gets the maximum
possible weight (user cost) in computing the
indexes and is therefore strongly reflected in
the resulting index. The impact of the changes
in DDCON can also be seen, though to a lesser
degree, in the higher-level indexes as well,
especially when interest rates are low.

Chart 3 plots:the growth rates of nominal
GNP against the growth rates of quarterly
averages of MSI1 through MSI4. None of the
index growth rates appears to be closely
related to contemporaneous growth in GNP.
Over the whole period, growth in quarterly
average MSI4 is the most highly correlated
with GNP growth, but the correlation is only
0.10 (MSI2 has the lowest correlation, 0.03).
Dividing the time span into 1970-78 and
1979--84, correlations are generally higher over
the first subperiod but are still low; MSI4 has
the highest correlation, 0.23, and MSI2 the
lowest; 0.06. Over the second subperiod only
MSI1 is positively correlated, 0.07; MSI2 has
the most negative correlation, —0.19.

We now turn to examining the autocorrela-
tion and cross-correlation properties of the
new and old indexes. :

Monthly Autocorrelations

Table 3 indicates that, for the full monthly
sample period, the MSI exhibit autocorrelation
structures very similar to the Divisia indexes,

40. Correlations with the one-year Treasury yield are
—~0.48, —0.76, ~0.72, and —0.73, respectively.
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2. Differences between the new and old indexes of the monetary aggregates and, for reference,

the rate on three-year Treasury notes'

Index points
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1. The old indexes are denoted DIV1 through DIV4.




21

3. Quarterly growth rates of GNP and the 'monetary services indexes
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although they are more highly autocorrelated.*!
MSI1 and the M1-level Divisia index (DIV1)
are perhaps the most dissimilar and exhibit the
fewest significant autocorrelations. (The esti-
mated autocorrelation at lag & is denoted by
ry.) For MSI1, r,, ry, r,, and ry are significant,
while only r; and r, are significant for DIV1.

The conventional (simple-sum) monetary
aggregates, M1, M2, M3, and L, are all less
autocorrelated than their index counterparts. It
is interesting to note the significant twelve-
month autocorrelation for M1 (r; = — 0.19).
Also, note the reduction in the one-month
autocorrelations, r,, as one moves from M2
through L. This change in the autocorrelation
structure of the aggregates as the level of
aggregation increases is not apparent in either
set of indexes.

Tables 4 and 5 show the corresponding
autocorrelations for the subperiods 1970-78
and 1979-84, respectively. The autocorrelation
properties of the earlier subperiod, shown in
table 4, are similar to those for the complete

41. All series used in the autocorrelation analysis are
annualized one-month growth rates.

sample reported in table 3. For the earlier sub-
period, however, MSI1 and DIV1 have nearly
identical autocorrelation structures, except for
the significant twelve-month autocorrelation
for MSI1, r,, = —0.22. Over this subperiod,
the conventional monetary aggregates, except
for M1, also show autocorrelation properties
similar to their corresponding indexes. This is
not true for the later subperiod nor for the
entire sample period.

Table 5, containing results for the later sub-
period, shows autocorrelation structures for
MSII and DIV strikingly similar to those for
the entire sample (table 3) and, thus, different
from those for the earlier subperiod (table 4).
The higher-level indexes show autocorrelation
patterns dramatically different from those
shown in either table 3 or table 4. It can be
shown that these indexes have changed from
an autoregressive structure to a moving-
average format.*? This is also true for conven-
tional M2; however, it is difficult to tell

42. See George E.P. Box and Gwilym M. Jenkins, Time
Series Analysis: Forecasting and Control (Holden-Day,
1970), especially chap. 3.
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3. Autocorrelations of the conventional monetary aggregates and the new and old indexes,
March 1970 through June 1984!

Lag, &£
Series 1 2 3 4 ) 6 7 8 9 10 11 12
a=.08
\Y § S 28 ~.07 —-.09 -.I5 .01 01 ~.02 .14 09 -06 -—-.08 —.19*
MSIL.......... 29% ~.05  —.22% .33 .11 .01 .14 .28* 05 ~-.09 .16 —.17*
DIVI .......... .30* o0 -10 ~-27% -11 -.06 -.02 .14 00 -.08 -07 -.09
o =.08
M2............ .58* 23 17* .18* 17+ .07 .03 .13 A3 -0 ~11 —-12
MSI2.......... JT1* 42> .26* .15 .20% .24% .26* .34* 34* .25* 17* .09
DIV2 .......... .68* 37+ 21% 1 .13 15 1T7* .26* .26* .19* .16* 12
o=.08
M3............ 49% .24* .25% .25% .33+ .20* 11 .15 .16* 15 05 -.02
MSI3 .......... J70* 44* .30* .20* 25% .30% .30% .36 .34% .25% .19* 12
DIV3 .......... .66* .38+ .24* .13 15 .18* .19* .26* .24* .18* 17+ .14
o =.08
| .37* .16* 31 N .18* .19* .01 .10 05 —.00 05 —~.15
MSI4.......... .70% 47+ 31 .15 22* .29+ .29% .36* .34* 22% .16* .09
DIV4 . ......... .66* 41 .24* 11 .14 I8* .20* .28* .26* 15 .14 .09
1. The conventional aggregates are M1, M2, M3, and through DIV4. Series are annualized one-month growth
L. For the Monetary Services indexes, the index counter- rates. The L-level series end in May 1984. Asterisks indi-
parts of the conventional aggregates are MSI1 through cate significant autocorrelations (jr | = 20 for a = 0.05).

MSI4; for the Divisia indexes, the counterparts are DIV1




. Continued

Lag, £

13 14 15 16 17 18
o=.09

.06 17 .05 .06 11 .06
o =.10

.16 .08 .09 .14 11 .03
o =.09

.10 .08 .07 .14 1 .01
o=.11

.01 .05 .04 .01 .05 .02
o=.14

.15 .27 .20* .26 22 .14
o =.13

15 .24 .26% .25 .20 .10
o =12

.09 N .07 .02 .08 .05
o =15

.18 .26 .28 25 .23 17
o=.13

.16 .21 .24 .24 19 .09
o =.10

11 .02 10 ~.04 .1 .06
o =.15

.15 22 26 .25 .23 14
o=.13

13 .16 21 .24 .16 .06

23

whether there has been a structural change for
M1, M3, or L. Note that the decrease in the
one-month autocorrelations as one moves from
M2 through L, evident over the whole sample
period, is also evident over both subperiods.

In summary, autocorrelations of one-month
annualized growth rates exhibit the following
properties:

(1) Over the entire sample period and both
subperiods, the MSI have autocorrelation
structures similar to their DIV counterparts.

(2) MSI1 and DIV] are the most dissimilar
of all the index pairs, with much of the dis-
similarity appearing in the later subperiod.

(3) There is a decreasing pattern in one-
month autocorrelations for conventional M2
through L in all three periods, indicating a
change in autocorrelation structure as one
moves to higher levels of aggregation, a prop-
erty not exhibited by the indexes.

(4) For the earlier subperiod, the conven-
tional aggregates except for M1 show auto-
correlation patterns quite similar to their index
counterparts.

(5) Except for MSI1 and DIV, the indexes
exhibit a structural shift from an autoregres-
sive format over the earlier subperiod to a
moving average format over the later sub-
period, a shift also apparent for conventional
M2.

Quarterly Autocorrelations and Cross
Correlations with GNP

The left-hand part of table 6 is the analogue
to table 3 for annualized quarterly average
growth rates and includes nominal gross
national product for a closer examination of
the relationships shown in chart 3. The follow-
ing four results are consistent with those
shown in table 3:

(1) The MSI show autocorrelation structures
similar to the DIV indexes.

(2) The conventional aggregates M2, M3,
and L are less autocorrelated than their index
counterparts.
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4. Autocorrelations of the conventional monetary aggregates and the new and old indexes,

March 1970 through December 1978!

Lag, &
Series 1 2 3 4 5 6 7 8 9 10 11 12
o=.10
Mi............ 16 —.09 05 -.10 .08 4 =13 .19 .16 .00 16 —.16
MSIL .. ........ J32* .09 09 —.11 .01 .09 -.08 .19 11 .05 02 —.22¢
DIVI .......... .33 A1 09 -—.16 .06 02 —.11 17 .14 .01 100 —.10
o=.10
M2.......... . 70* .46* .38* J30* .26* 23* 17 .18 A1 .07 02 —-.13
MSI2 .......... T1* 47 .40* .33+ 31* 27 .20* 21* 13 .07 03 -.09
DIV2 .......... .67 41+ 32* .24* 21* .19 17 22% 15 .06 05 -.05
o=.10
M3............ .62* .50* .39* .29* .30% 27+ .28* 24* .15 .14 12 .08
MSI3.......... J72% 57+ .49* 43* .40* .32% .26* 22% .14 .08 03 -.03
DIV3.......... .63* 45* 41* .35% 31 23* 22% 27* .18 .09 .03 .05
o =.10
| S 57 47* .39+ .24% 27* 27 .18 .19 .10 .01 .08 .0l
MSI4.......... .69* Sr* A41* .33+ .34* .30* 21* .20* 1 .02 .06 .14
DIvd .. ... ...... 61* 43* J35* .25% 21* .20 .18 22* A7 .03 .01 ~.06

1. See note to table 3.




" 4. Continued

Lag, &

13 14 15 16 17 i8
o=.12

-.18 .03 .06 .09 25% .03
o=.12

—.12 .06 .02 .04 .14 .00
o =.12

-.05 .08 02 .01 10 .07
o=.18

-.17 .06 .02 .02 .04 .07
o=.18

-.12 02 .01 -.02 —-.00 .09
o=.17

-.09 .01 .03 .02 .00 1
o=.18

12 13 13 .10 .19 .09
o=.20

-.02 .00 .00 .03 .02 .03
o=.18

.03 .04 .05 .03 .03 .04
o=.17

.02 .02 -.01 -.01 .09 .02
o=.19

-.13 15 -.17 -.18 -.12 .18
o=.16

~.06 .09 —-.10 -.10 -.14 .14
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(3) MSII and DIV1 are the most dissimilar
index pair and have the least significant
autocorrelations.

(4) Although not decreasing as it did for
monthly data, the one-quarter autocorrelation,
r,, changes significantly from M2 to M3,
indicating a changing structure (r, for L is
nearly ‘identical to r, for M3). This property is
not exhibited by the indexes.

Note that MSI1 has a significant four-
quarter autocorrelation, r, = — 0.26, while
GNP, M1, and DIV1 have no significant
autocorrelations. The latter three series can be
modeled simply as a constant mean plus a ran-
dom disturbance.

ARIMA (autoregressive integrated moving
average) models estimated for the quarterly
series are shown in table 7 along with the
model standard errors, o,. Note the similarity
of the model standard errors for the index
pairs.

The right-hand part of table 6 displays the
estimated cross correlations at lag &, ¢, of
GNP innovations with the innovations of the
indexes and conventional aggregates; these
data also indicate similarities between the MSI
and their DIV counterparts.*® The cross corre-
lations of GNP with the MSI are all very simi-
lar to those with the DIV indexes.** GNP
innovations are related to past values (lag 2)
and, except for MSII and DIV1, future values
(lead 3) of innovations of each index. Lead 1
is also significant for MSI2, DIV2, and

43. See Box and Jenkins, Time Series Analysis. The
innovations are the model residuals, @,, from the relevant
equations presented above.

44. The relationship of innovation correlations to the
original growth rate series is illustrated for MSI1 (m,) and
GNP (v} as follows: It can be shown that the MSI1 and
GNP growth rates are related by

Yy =B0m,_,+ 0.27Tm,_¢) + a,,

where 3 depends on the standard deviations of the MSI1
and GNP innovations and the lagged two-quarter cross
correlation, ¢_, = 0.33. A one-quarter spurt in MSI1
growth is reflected in an increase in GNP growth two
quarters later and a smaller increase six quarters later.
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5. Autocorrelations of the conventional monetary aggregates and the new and old indexes,

January 1979 through June 1984

Lag, &
Series 1 2 3 4 5 6 7 8 9 10 11 12
o=.12
Mi............ 32 -07 -17 -9 -~-.03 -06 -.00 13 06 -.10 -21 -.23
MSIL.......... 27 10 —.32% —40* .15 -.01 21 31 02 -12 22 -.15
DIVI .......... 28 -~03 -.17 -.31* -.13 -.10 .00 12 06 ~-.11 ~.14 07
og=.12
M2, ...l 44* ~ .04 .09 04 07 -3 -.17 .05 12 —-.13 -.29%* -—.16
MSI2 .......... .58* 13 -1 —-25* —-.15 -.06 01 17 .18 04 ~10 .16
DIV2.......... .56* 0 ~14 —-25% 20 -—-.17 ~.09 .04 Q06 .-02 -.07 -.08
o=.12
M3............ 24 —-23 0 —-.02 .10 31+ 04 ~.26% .08 .09 09 ~-.11t -.16
MSI3 .......... S55* A1 -1 —25% —~ 14 —-.02 02 15 15 O —-.09 -.16
DIV3 .......... 54* A -1 —-26% =22 -3 -.09 .02 01 -05 -.04 .08
o=.12
| PO 17 -4 21 —.07 .05 02 -25% -.02 04 .04 .08 .21
MSI4.......... .59* .24+ 01 —-20 -.09 .02 .06 .20 .18 03 -.07 -.13
DIvVd ... ....... 57* g9 -07 -23 -17 -10 -.03 .09 08 -.03 -.04 -.09

1. See note to table 3.




5. Continued

Lag, &k

13 14 15 16 17 18
o=.16

—-.03 21 .03 .06 .93 04
g=.18

-.16 .10 A1 .16 .06 .00
o=.15

-.10 .09 .10 .20 11 .02
a=.17

.14 .16 .03 -.05 .00 .00
o=.18

.02 .19 19 A5 .08 .06
g=.17

.04 15 17 .15 .08 03
o=.16

.06 .08 .03 -.07 .07 .03
o =17

-.01 .14 17 15 .10 .10
o =.17

-.02 .09 .14 .14 .09 .03
o=.15

~.19 .00 14 -.01 .09 .08
o=.18

.01 .15 22 .22 .18 12
o=.17

~.00 .10 20 .26 .19 .05
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MSI4.4% As in earlier tables, the indexes exhibit
properties different from those of the conven-

tional aggregates. Note particularly the signifi-

cant zero-lag cross correlation of L with

GNP, ¢, = 0.40, indicating a contemporaneous

relationship.

The predominant conclusion of these analy-
ses is that the revised MSI have autocorrela-
tions and cross correlations with GNP similar
to those of their old DIV index counterparts.

Comparisons of the Conventional (Simple-
Sum) Monetary Aggregates and the MSI

The annualized monthly growth rates of the
conventional aggregates and of their MSI
counterparts are plotted in.chart 4; chart 5
shows the differences between the growth
rates.*® In general, MSI1 growsfégs.%apidly
than conventional M1; the increasing differ-
ences between growth rates are coincident with
the sharp rise in interest rates that began in
late 1978 and continued into 1981. Barnett and
Spindt found almost no difference between
these two sets of growth rates.?” Although the
level of the revised index is lower than the old
index (see chart 2), the net effect of the revi-
sions is clearly to raise the weights on the
more rapidly growing monetary assets in the
index and to give relatively greater weight to
these components in computing the index than
in computing simple-sum M1.

The higher-level indexes.tend to grow less
rapidly than their conventional, simple-sum
counterparts, a result also obtained by Barnett
and Spindt. However, their study found that
this difference consistently increased as the
level of aggregation increased. Our results
show that the differences between M3 and

45. Note that a relationship between current innovations
of GNP and lagged innovations of the indexes means that
the indexes lead GNP. A relationship with future innova-
tions of an index indicates that the index also lags GNP.

46. The comparisons in this section are based on the
conventional aggregates and the MSI incorporating the
1985 seasonal and benchmark revisions.

47. See Barnett and Spindt, Divisia Monetary
Aggregates, chart § and table 3.
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MSI3 growth rates and between L and MSI4
growth rates are often virtually indistinguish-
able. This is undoubtedly because the revised
own rates used in computing MSI3 are higher
than the old own rates and the own rates on
the asset stocks included only in MSI4 (and L)
have been revised downward.

The greatest differences between the growth
rates of the conventional aggregates and the
MSI occur in January 1983, a month in which
there were significant deposit innovations.
Super NOW accounts were introduced in
January 1983, and conventional M1 grew at
8.9 percent. However, since Super NOWs pay
higher rates of interest than ordinary NOW
accounts (or demand deposits), shifts out of
the latter deposit categories into Super NOWs
caused the rate of growth in the supply of
monetary services (MSI1) to slow to 2.4 per-
cent. This is a reasonable result because using
Super NOW balances for transactions is more
costly, in terms of interest foregone, than
using a NOW account or a demand deposit. In
other words, the strong growth in Super
NOWSs did not contribute much to the growth
of monetary services.

Money market deposit accounts were autho-
rized in mid-December 1982. Many institutions
initially offered these accounts at rates con-
siderably higher than prevailing market interest
rates. As a result, conventional M2, which
includes money market deposit accounts, grew
sharply at 33.4 percent in January 1983, while
MSI2 actually declined 2.4 percent. Again, the
result is sensible in view of the low user cost,
or marginal contribution to monetary services,
of money market deposit accounts. (The
decline in measured monetary services is even
more evident in MSI3 and MSI4, where mone-
tary assets with the highest marginal contribu-
tions to monetary services, such as currency
and demand deposits, get relatively smaller
weights than they do in MSI2.)

Chart 6 plots quarterly GNP velocities of
the conventional monetary aggregates and their
MSI counterparts.*® All the MSI velocities tend

48. For this exercise, each index was multiplied by the
January 1970 level of the corresponding conventional
monetary aggregate so that velocity levels would be of
familiar magnitudes. Thus, the levels of the corresponding

conventional aggregates and indexes are equal in January
1970,

sarnctt and Spindu appeared to show far greater diver-
seices botween the velocities of the higher level aggregates

N hroneh Uy and therr indes counterparts than is evi-

6. Autocorrelations and cross correlations,
GNP, aggregates, and indexes'

Autocorrelations of GNP, conventional monetary
aggregates, and the new and old indexes?
Lag, &

Series 1 2 3 4 S 6
GNP .. | .18 07 -~-06 -0 -.07 -.05
Ml .... 05 .01 07 -.18 .15 11
MSIL .. [—-.18 .01 .08 - .26* 13 17
DIVl ..|-.03 -.14 -~.03 .15 .16 .09
M2.... | .44* .18 .07 -.08 03 -.08
MSI2 .. | .52* 37+ 41* 26% 35* .21
DIV2 .. 46* 27* .33 25 .34% 17
M3....| .58* .39* 21 12 13 .02
MSI3 .. | .54* 42* A41* .28* J35% 24
DIV3 .. | .47* .30+ 32* .26* 33 A7
L...... .55* 32* 06 -.08 -—.11 -.05
MSI4 .. | .53* .40* .40% .23 34* .20
DIV4 .| .48* .32+ .33* 22 31 12

1. The conventional aggregates are M1, M2, M3, and
L. For the monetary services indexes, the index
counterparts of the conventional aggregates are MSI1
through MSI4; for the Divisia indexes, the counterparts
are DIV1 through DIV4, The L-level series end in the first
quarter of 1984. Asterisks indicate significant autocorrela-
tions (|r,] = 20 for a = 0.05) and cross correlations
(lex] = 20 for o = 0.05). For all 7, and ¢, o = 0.13.

2. Series are annualized quarterly average growth rates.

to trend upward, particularly from late 1978
through 1981 for the higher-level MSI, while
velocities for the higher-level conventional
aggregates are relatively flat or trending down-
ward. This period of rising MSI velocities
coincides with the period of rapidly rising
interest rates noted earlier. Own rates on the

dent in chart 6 (see Barnett and Spindt, Divisia Monetary
Aggregates, charts 10 through 12). At least two nonsub-
stantive factors contribute to this result: (1) Barnett and
Spindt chose to normalize the velocities to equal ! in the
first quarter of 1969. If the velocities plotted in chart 6
are normalized to equal 1 in the first quarter of 1970,
divergences between conventional aggregate and index
velocities appear to be greater. (2) The scales of the panels
in chart 6 that plot the velocities of the higher-level
aggregates are constrained to be the same so that visual
comparisons among these panels are not distorted; the
scales of the charts in Barnett and Spindt differ from
aggregate to aggregate so that visual comparisons among
charts are misleading. It appears that the revised indexes
show less divergence between the velocities of L and MSI4
than the old indexes; this is probably due to the nature of
the own rate revisions, discussed above in connection with
growth rate differences,




6. Continued
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Cross correlations (cy) of innovations of GNP with the innovations of conventional

monetary aggregates and of the new and old indexes?

Past values of money

Future values of money

-6 ) -4 -3 -2 -1 0 1 2 3 4 5 6
.09 ~.08 .06 -.14 24 31+ .20 -.18 ~.12 .30* 02 -.04 .23
.01 ~.18 -.10 -.24 33 .15 .04 —-.15 .14 .18 21 .06 24
.04 —.15 -.14 ~.14 .32 .20 14 ~.14 .02 22 .16 16 21
.14 - .03 .09 -.10 25 .21 -.02 ~.26% ~.16 .12 -.12 —-.16 01
.14 .06 .09 -.09 32 .16 -.13 -.42* - .07 28 —-.09 .01 .09
13 .04 .09 -.04 .33* 17 - .08 -.34* -0l 28+ —-.01 -.02 .16
.06 -.02 -2 -.30% 31 17 .18 -.16 04 .01 -~.01 .03 .06
12 .08 07 - .05 34> 13 -.13 -.23 .03 31 .04 .04 .25
07 .05 .05 - .04 .36* .14 -.05 -.23 .05 31* .05 02 22
15 -.11 -.21 ~.20 18 15 .40* -.03 18 .01 12 -.10 .09
17 .10 .07 -.03 33* 11 -.07 ~.30* .03 .33 .13 -.03 .20
12 .05 .04 -.00 37* 13 .01 -.22 .07 .34 .07 -.05 .28*

3. Data are innovations of the relevant series (see text).

7. ARIMA models and their standard errors

Model

Standard error, o,

GNP, =941+ q,

Ml,=6.79 + q,
MSI1, = -0.27 MSI,_, +9.34 + q,
DIV, =734 +a,

M2,=0.45 M2,_| +5.29 + g,
MSI2, = 0.45 MSI2,_, +3.87 + a,+ 0.28 a,_3 + 0.35 q,_s
DIV2,=0.40 DIV2, , + 434 + a,+ 0.37 a,_s

M3,=0.59 M3,_, +4.49 + q,
MSI3,=0.48 MSI3,_, +3.83 +a,+0.42 a,_s
DIV3,=0.43 DIV3,_, + a,+ 0.51 a,_;

L,=055L, | +4.64+aq
MSI4, =047 MSI4,_, +3.76 +a,+ 020 a,_;+ 040 a,_;
DIV4,=045 DIV4,_ | +3.97 +a,+0.45 a,_;

4.56

3.24
2.54
2.68

2.95
3.63
3.66

1.80
3.60
3.43

1.48
3.60
3.00
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4. Growth rates of the conventional monetary aggregates and the monetary services indexes

Percent
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5. Differences between the growth rates of the conventional monetary aggregates and their

corresponding monetary services indexes

Percentage points

M1 minus MSI1
M2 minus MSI2
_______ M3 minus MSI3
.. =~ = —— - — L minus MSH4 —130
20
10
-+
0
L ~410
] | ] ] ] | 1 1 ] ] i { ] | | 20

1970

asset stocks used in computing the MSI would
rise with market rates, except for asset stocks
with an own rate that was zero or ceiling
bound; in that case, the growth in the supply
of monetary services as measured by the MSI
would slow. The following table lists the corre-
lations of the quarterly MSI and simple-sum
velocities with the quarterly average level of
the interest rate on three-year Treasury notes
for the period 1970:1 through 1985:1. It shows
that the MSI velocities (VMSI) are highly cor-
related with the level of interest rates as
represented by the rate on three-year Treasury
notes. In contrast, only the velocity of simple-
sum M1 (VM1)—virtually identical to VMSI1—
is highly correlated with the interest rate level.
The correlation of the velocities of other
simple-sum aggregates declines steadily, and
M3 and L velocities (VM3 and VL) are actu-
ally negatively correlated with the level of
interest rates.

The comparisons of the conventional
aggregates and the MSI in charts 4 through 6

1985

‘Simple-sum velocity

MSI velocity
and correlation

and correlation

VMSII 0.85 VM1 0.83
VMSI1 0.90 VM2 0.67
VMSI3  0.98 VM3 0.8
VMSl4  0.91* VL ~0.55*

*Data were avaiiable only through 1984:4.

serve to highlight some of the differences
between simple-sum aggregates and the indexes
when both are defined over the same set of
asset stocks. They also provide some further
information on the properties of the revised
indexes and the Divisia indexes presented in
the Barnett and Spindt study.

Perhaps a more interesting comparison is
between what might be considered a conven-
tional definition of money, M1, with our most
inclusive definition of available monetary serv-
ices, MSI4. The top panel of chart 7 plots the
annualized monthly growth rates of M1 and
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6. Velocities of the conventional monetary aggregates and the monetary services indexes'

Ratio
— 7.0
-16.0
—i5.0
l | i I i i ] ] | I I 1 ] 1 ]
MSI2 -
/./—-“\/,’
Piahd — 2.0
,_/
/__,~~~~~”_‘_//
B M2 —15
B - 1.0
] ] | | i i | ] | i 1 { | i I
MSI3 U
B T T~ —2.0
-
—
-
:\.—-&.:;___,__.—--_,_.—-_____,___,. g
M3
B - 1.0
] | | [ | ] ] ] ] | 1 | | | |
B - 2.0
MSI4
_,"\.\’__.__.-—-—
7
B - — 1.5
_’/
‘—-—.——~__.._./——-———..—--—-—__———-_,
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1. In order to compare the volocities of the aggregates and the indexes, each MSI was multiplied by the January 1970 level of its cor-
responding conventional monetary aggregate so that the units of each pair would be comparable.




7. Comparisons between M1 and MSI4
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Percent
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1970 1972 1974 1976

1. The M1 velocity is the same as that plotted in the top panel
of chart 6. In order to compare the velocities, MSI4 was multiplied

MSI4, and the middle panel plots the differ-
ences between the growth rates of the two
series. For periods before 1979, the growth
rates of MSI14 follow the general pattern of
M1 growth rates, although they are noticeably
less volatile and generally higher. After 1979,
MS14 growth rates continue to follow the
general pattern of M1 growth rates, although
the volatility of both series increases, and
MSI4 growth rates are, in general, lower than
M1 growth rates. The greatest difference
between the two series occurs in January 1983

1978 1980 1982 1984

by the January 1970 level of M1 so that the units of M1 and MSI4
would be comparable.

and can be largely accounted for, as noted
above, by the introduction of Super NOWs
and money market deposit accounts. The
correlation between the two growth-rate series
is 0.66 before 1979 and 0.86 from 1979
through 1984.

The bottom panel of chart 7 plots quarterly
GNP velocities. As seen earlier in chart 6, M1
velocity trends upward fairly steadily over the
whole time span (1970:1 through 1984:4) with
the notable exception of a sizable decline at
the end of 1982. In contrast, MSH4 velocity is
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relatively flat until the second quarter of 1978,
when it begins to rise, steadily approaching the
level of M1 velocity. From mid-1980 on, the
two velocities behave quite similarly, except
that the MSI4 velocity rebounds earlier from
the drop at the end of 1982. Over the whole
time span, the two velocity series have a corre-
lation of 0.88.

Summary

The data used to compute the indexes of the
monetary aggregates were revised to restore
the consistency of the data with the original
concepts and principles underlying the indexes.
Data on both monetary asset stocks and own
rates were affected. Further, changes were
made in computational methodology: the
Fisher ideal index formula was substituted for
the Divisia index formula, and the conversion
of discount-basis interest rates to yields was
improved. Finally, the indexes were given the
new, more informative name of monetary
services indexes (MS]).

In keeping with the primary purpose of the
paper—to serve as a basic reference for the

MSI data—we conducted only a limited analysis
of the properties of the new (monetary serv-
ices) and the old (Divisia) indexes. The analy-
sis (1) highlighted the sources of the differ-
ences between the two sets of indexes, (2)
showed through autocorrelation and cross
correlation analyses that there are similarities
in the properties of the new and old indexes,
and (3) compared some of the properties of
the conventional monetary aggregates with
those of the new indexes. The comparison of
conventional aggregates and new indexes
proved to be similar to, though somewhat
different from, the comparison of the
aggregates with the old indexes as presented in
the original staff study, by Barnett and Spindt,.
The comparisons between a conventional defi-
nition of money, M1, and our broadest index
of monetary services, MSI4, showed some
differences between these alternative measures
of money, but also broad similarities as
reflected in high correlations of growth rates
and of velocities. More detailed anlayses will
be needed to draw further inferences about the
effects of the revisions in the indexes and the
properties of alternative measures of money.




Appendix A

Adjusting MYCACs on small time
deposits at banks and thrift institutions
for the presence of all savers certificates

Between October 1981 and December 1982,
banks and thrifts were authorized to issue all
savers certificates (ASC). Interest on these cer-
tificates of up to $1,000 per owner was tax
exempt. The certificates had ‘a maturity of one
year and an annual investment yield equal to
70 percent of the average investment yield for
52-week Treasury bills as determined by the
auction immediately preceding the calendar
week in which the ASC was issued.

With the introduction of ASCs, it was felt
that some adjustment to the MYCACs on small
time deposits was needed to reflect the after-
tax yield on these certificates.*® Because much
important information relating to these instru-
ments was unavailable, we had to make several
assumptions and approximations.

By definition, the investment yield to which
the ASC yield was tied lies on the Treasury
yield curve. The ASC yield was 70 percent of
the yield on 52-week Treasury bills (ys,); if all
taxpayers were in the 30 percent marginal tax
bracket, the MYCAC for small time deposits
would be the same whether or not the ASC
rate were explicitly considered. That is,

_ Ys2
ySZ - 007(1 _ 0.3)-

However, not all taxpayers are in the 30
percent marginal tax bracket. It did not pay
those in lower marginal tax brackets to hold
ASCs; further, the after-tax investment yield
on an ASC for those in higher marginal tax
brackets was higher than the rate lying on the
Treasury yield curve:

0.7(1y_526) > ys, for 8>0.3.

Thus, an estimate is needed of the percentage,
«, of taxpayers falling into marginal tax
brackets of 30 percent or higher and of the
average marginal tax rate, 8, of those tax-

49, MYCAC is the acronym for the maximum yield-
curve-adjusted rate for a composite asset. See main text
for a description.
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payers. An initial approximation for the
MYCAC, RMYCAC, adjusted for the exis-
tence of ASCs, RMYCACH4, is as follows:

(A.1) RMYCACA = (1-a)RMYCAC

0.7aRMYCAC
1-8 )

That is, (1 — &) percent could earn RMYCAC
while o percent could earn a higher after-tax
yield. Note that if 8 is 0.3, at which marginal
tax rate one is indifferent between holding and
not holding an ASC, then RMYCAC# equals
RMYCAC. Rough estimates using the latest
data available at the time from the Treasury
Department’s Statistics of Income put o at
0.55 and B at 0.44.

We assumed that all the taxpayers who
could benefit from holding an ASC, « percent,
bought one. Since RMYCAC is a measure of
the return available on new flows of time
deposits, the above adjustment would have
been made only for October 1981 if all o per-
cent had bought a certificate that month.
However, although a large percentage of total
ASCs issued were issued in the first few
months that they were available, purchases
were distributed over time.

We also assumed that all purchases of ASCs
were made during the first year in which they
were offered.*® Thus, ignoring possible early
redemptions and interest crediting that may
have been included in the data (because we
could not extract these), the outstanding stock
at the end of September 1982 represented 100
percent of all certificates issned. To adjust the
commercial bank RMYCAC, commercial bank
data on outstanding ASCs were used; for the
thrift institution rate, data for FSLIC-insured
institutions were used.*!

50. Because ASCs were offered for a total of fifteen
months, those who bought one during the first three
months might have bought a new one at the end of a year
if they had not already earned their tax-exempt $1,000.
The data on the outstanding stock of ASCs at commercial
banks and at savings banks, published in special sup-
plementary tables to various releases of Board of Gover-
nors, Money Stock, included interest crediting as well as
new issues. It was decided that the ‘‘new issues’’ implied
by the data for October through December 1982 were
more likely interest crediting.

51. These data are available in the monthly statistical
release of the Federal Home Loan Bank Board, Thrift
Institution Activity.
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Finally, we assumed that the month-to-
month changes in the outstanding stock of
ASCs represented purchases of new certifi-
cates. This again ignores the possible effects of
early redemption and interest crediting.

Using data on the “*final’’ stock of ASCs,
we obtained an estimate of the volume of
ASC:s issued in each month, ¢, as a percentage
of the total volume of ASCs issued. Assuming
that this percentage was purchased by §, per-
cent of the relevant « percent of taxpayers,
then, in month ¢ + 1, the ASC rate was avail-
able to only (o — 8,&) percent of the popula-
tion.*? Thus, equation A.l was modified as
follows:

At the beginning of October 1981 all « per-
cent of the population could potentially receive
the ASC rate. Thus, RMYCAC4 for October
was computed using equation A.l as it stands.

At the beginning of November the ASC rate
was available to (a — 6,a) percent. Thus, the
relevant equation for November was:

52. This also assumes that each purchaser of an ASC
bought one that vielded the full $1,000 of tax-exempt
interest.

(A.2) RMYCACA = {1 ~ (o — 6,0)]RMYCAC

0.7 = 6,0)RMYCAC
+ -5 .

Similarly, in December 1981 the ASC rate was
available to the remaining (o — 6,0 — 6,c) per-
cent of potential holders, and the relevant
equation for December was:

(A.3) RMYCACA =1~ (& — 6,0 ~ 8, 0)]RMYCAC

, 07~ b~ 8,0)RMYCAC
1-8 :

Thus, the general equation (1 si=<l1l)is

i1

(A4) RMYCACH, = [1 - (a - X 6,,,0)lRMYCAC,,,
=0

i1

0.7(c ~ 228, ,)RMYCAC, .,
Jj=0
-8

-+




- Appendix B

Determination of the Yield on Series EE
Savings Bonds

In November 1982 the Treasury Department
issued the first Series'EE Bonds to pay a
market-based variable rate of interest. The
yield on these bonds is based on an average of
ten six-month-average rates that is com-
pounded semiannually. The six-month-average
rates are, in turn, based on rates on Treasury
securities. The calculation is made as follows.

(1) Each day, an average is computed of the
rates for all Treasury securities (if any) that
have exactly five years remaining to maturity.
(The time remaining to maturity is the relevant
measure, not the original maturity.) If there is
no rate for a given day, the average rate for
the closest day is used. ‘

(2) Six-month periods are defined as either
November 1 through April 30 or May 1
through October 31. An average of all daily
averages is computed for each six-month
period. The rate so determined is then in
effect for the next six months.

(3): The first six-month-average rate used to
compute the eventual yield on a savings bond
is that determined over the most recently com-
pleted six-month period. For example, if the
bond is issued January 1, 1984, the most
recently completed six-month period is May 1,
1983, through October 31, 1983. The six-
month-average rate computed for this period
is, therefore, the first of the ten six-month-
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average rates that will be used to calculate the
yield at maturity.

(4) At the end of the tenth period, the ten
six-month-averages are averaged. This new
“global” average is multiplied by 85 percent,
rounded to the nearest 1/4 percent and com-
pounded semiannually. This is the yield if a
bond is retired after five years.

(5): If the bond is held longer than five
years, the number of six-month periods aver-
aged to derive the interest rate is twice the -
number of years the bond is held. Again the
global average is multiplied by 85 percent,
rounded to the nearest 1/4 percent and com-
pounded semiannually.

(6) If the final interest rate (before com-
pounding but after rounding to the nearest 1/4
percent)-is less than 7.5 percent, the bond will
pay 7.5 percent:compounded semiannually.

Because the yield on a currently purchased
savings bond is determined by the future
course of interest rates; the most any pur-
chaser knows at the time of purchase is the
current six-month-average rate—the first of ten
(or more) average rates that will eventually
determine the return on'the bond.

For purposes of MSI computations, we use
only the current six-month-average rate as an
estimate of the unknown yield on savings
bonds rather than develop an estimate of
expected future rates such as the schedule of
expected forward rates implicit in the term
structure.
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Appendix C
Historical data for the monetary services indexes!
Level Annualized growth rate
Year and month MSI1 MSI2 MSI3 MSI4 MSIi MSI2 MSI3 MSI4
1970
January ... ........n.. 100.0 100.0 100.0 100.0 .. ce . .
February ............. 98.7 99.1 99.1 99,3 ~15.3 ~10.8 ~10.6 -8.0
March _.........e.... 99.1 99.2 99.3 99.4 4,7 1.1 1.8 1.3
April ... ...l 99.9 99.6 99.8 99.9 9.4 5.0 6.8 4.9
MY crriieaennannns 100.4 100,1 100.4 100.3 6.4 6.2 6.6 5.0
€. ..ooiiiaannnns 101.0 100.8 101.0 100.8 6.6 7.9 7.6 6.6
Jaly oo 101.5 101.4 101.9 101.6 6.3 7.8 11.1 9.0
AUZUSt .. ..onernnnn.s 102.5 102.4 103.1 102.4 11.6 11.2 13.2 9.9
o U | 103.4 103.4 104.3 103.2 10.9 12.2 14.4 9.3
October .............. 104.1 104.4 105.4 104.0 8.2 10.7 12.8 9.4
November ............{ 104.8 105.2 106.5 104.7 8.2 9.7 11.9 7.5
December ............ | 105.5 106.2 107.7 105.4 7.6 11.4 14.0 8.7
1971
January .............. 106.2 107.2 108.8 106.3 7.9 10.9 12.5 9.5
ATy ....... i 1 1972 108.5 1104 107.2 11.9 15.0 17.6 10.9
March ...oovreannnin, 107.9 109.8 119 108.0 7.6 14.4 15.8 8.8
April .. .. ] 1085 H1.2 143.1 108.8 6.3 15.3 12.6 9.0
May .oreinanianiin | 1093 112.4 114.2 109.5 9.5 13.0 12.6 7.6
Juse....... aia i, 1 .110.0 113.3 115.2 110.3 1.5 9.4 10.4 9.1
July .......... ieraann | 1107 114.3 116.3 LS 70 10.3 11.4 12.5
August............... 111.2 115.2 117.2 112.3 5.5 9.9 9.3 8.4
September ... .. .. e 118 116.3 118.3 113.0 6.5 11.4 11.5 8.1
October v ooennnnn... | 1123 117.2 119.5 113.8 5.2 9.6 11.8 8.4
November . ...........| 112.5 118.1 120.5 114.5 2.9 9.1 10.3 7.5
December ............| 112.5 118.3 121.5 115.3 -2 6.7 9.1 7.9
113.0 -119.6 122.3 116.0 4.7 8.6 8.1 8.1
113.8 120.8 123.6 117.2 9.2 122 13.1 11.8
114.9 1224 124.7 118.3 11.1 12.7 11.0 1.2
115.8 123.2 126.1 119.5 9.8 10.5 13.4 121
116.5 124.1 127.4 120.5 7.4 8.7 11.8 10.6
117.2 125.1 128.6 121.6 7.4 10.1 12.0 11.1
118.2 126.6 130.1 122.8 9.6 13.6 13.8 117
119.2 128.0 131.7 124.2 10.3 13.5 14.6 13.1
120.3 129.4 133.1 125.4 11.0 13.4 12.9 12.0
121.4 130.7 134.5 126.8 10.7 12.6 12.6 12.9
122.3 131.9 136.0 128.3 9.0 16.7 12.8 14.4
123.5 133.2 137.5 129.8 12.1 12.1 13.2 13.9
124.6 1345 138.8 131.0 1.0 1.1 11.4 11.5
1250 135.0 1399 132.1 38 5.2 9.9 10.0
125.2 135.3 140.8 132.9 1.3 2.4 7.6 7.4
125.9 136.2 141.9 133.9 7.4 1.5 8.9 9.2
126.9 137.2 - 143.0 135.1 9.1 9.1 9.6 10.1
1279 1382 144.1 136.2 9.7 9.0 9.2 9.8
128.4 138.7 144.8 136.8 4.5 4.4 5.6 5.9
128.9 138.9 145.1 137.2 4.6 1.4 2.8 3.6
1292 139.0 145.3 137.5 33 ki 1.7 2.5
129.7 139.5 145.9 138.1 4.7 4.6 4.9 4.8
130.6 140.2 146.6 138.8 8.5 6.0 5.8 6.2
131.8 141.3 147.8 139.9 10.2 9.3 9.5 9.3

1. ‘Revisions and more recent data are available in monthly reports released since March 1985. To obtain these reports, see

text ‘note 3.
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Level Annualized growth rate

Year and month MSI1 MSI2 MSI3 MSi4 MSI1 MSI2 MSi3 MSI4
1974
January .............. 132.8 141.9 148.5 140.6 9.5 5.3 5.9 6.5
February ............. 133.7 142.4 149.1 141.3 8.4 4.5 4.9 5.8
March ............... 134.5 143.4 150.1 142.3 6.5 7.8 7.8 8.2
Aprl oLl 134.8 143.9 150.7 142.9 3.1 4.6 5.2 5.3
May .......coenuennn. 135.1 144.2 151.1 143.2 2.9 2.3 2.9 2.8
June................. 135.6 144.6 151.7 143.8 37 3.8 4.4 4.5
July ool 135.9 145.2 152.3 144.3 3.0 4.4 4.8 4.7
August............... 136.5 145.6 152.7 144.9 5.3 34 3.7 4.6
September ............ 137.1 146.2 153.4 145.6 5.6 5.0 5.1 6.3
October .............. 137.9 147.1 154.3 146.6 7.2 7.5 7.5 7.9
November ............ 139.0 148.0 155.2 147.3 8.8 7.1 6.7 6.0
December ............ 139.6 148.7 156.1 148.2 5.4 6.2 7.1 6.8
1975
January .............. 140.0 149.4 156.9 148.8 3.5 5.4 5.8 5.0
February ............. 140.5 150.5 157.9 149.5 4.6 9.1 7.6 5.7
March ............... 141.5 152.3 159.1 150.5 8.5 13.8 9.3 8.3
April ...... ..., 141.5 153.7 159.9 151.4 ~.5 11.3 6.2 6.9
May ........covvnennn 142.8 155.7 161.5 152.9 1.2 15.6 11.6 12.0
June ... ...l 144.6 158.0 163.3 154.5 15.0 18.0 13.8 12.4
July oo 145.0 159.8 164.6 155.6 3.8 13.2 9.8 9.1
August............... 145.9 161.1 165.7 156.8 7.0 9.8 7.7 9.3
September . ........... 146.3 162.3 167.1 158.2 3.6 9.2 9.8 10.1
October .............. 146.4 163.3 168.1 159.3 1.0 7.2 7.8 8.9
November ............ 147.7 164.9 169.7 161.0 10.1 11.5 i1.2 12.9
December ............ 147.7 166.1 170.7 162.1 5 8.8 7.0 7.6
1976
January .............. 148.5 167.7 172.1 163.4 6.0 11.7 9.6 10.2
February ............. 149.5 169.8 173.7 165.0 8.8 15.1 11.6 1.4
March ............... 150.3 171.2 175.2 166.2 5.9 10.0 9.8 9.0
April ... ...l 151.3 172.9 176.8 167.7 8.1 12.2 11.5 10.4
May ................. 152.3 175.0 178.5 169.2 7.8 14.2 114 10.9
June................. 152.4 175.6 179.4 170.3 1.3 4.2 6.0 7.5
July .o 153.1 177.0 180.8 171.6 5.4 9.4 9.3 9.7
August............... 154.1 178.9 182.4 172.9 7.4 13.1 10.8 8.6
September ............ 154.6 180.6 183.7 173.8 4.1 11.3 8.5 6.3
October .............. 156.2 182.9 185.7 175.6 12.1 i5.2 12.5 12.3
November ............ 156.6 184.7 187.3 176.9 35 11.7 10.4 8.9
December ............ 157.9 186.9 189.5 178.6 9.7 14.4 14.3 11.6
1977
January .............. 159.2 188.8 191.0 180.0 10.1 12.3 9.7 9.6
February ............. 160.3 190.3 192.7 181.7 8.4 10.8 10.2 11.7
March ............... 161.3 192.2 194.3 183.4 7.4 10.6 10.5 10.8
April ...l 162.6 194.0 196.1 185.1 9.6 11.2 10.7 11.1
May ................. 163.1 195.5 197.9 186.7 3.7 9.4 11.1 10.6
June ................. 164.0 196.7 199.6 188.3 6.6 7.7 10.0 10.1
July .o 165.3 198.4 201.5 190.1 9.6 16:1 11.8 11.8
August............... 166.2 199.7 203.1 191.8 6.6 8.0 9.8 10.6
September ............ 167.6 201.3 205.0 193.6 9.9 9.5 11.1 11.1
October .............. 169.3 202.9 207.1 195.6 12.4 9.9 12.4 12.2
November ............ 170.7 204.3 209.0 197.3 9.6 8.2 10.6 11.0
December ............ 172.2 205.8 210.9 199.2 11.0 8.9 11.1 11.3
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Historical data for the monetary services indexes—continued

Level Annualized growth rate

Year and month MSI1 MSI2 MSI3 MSi4 MSI1 MSI2 MSI3 MSI4
1978
January .............. 174.0 207.4 212.8 201.1 12.1 8.8 10.6 11.2
February ............. 174.9 208.3 214.1 202.4 6.4 5.7 7.8 8.0
March ............... 175.7 209.5 215.8 203.9 5.7 6.5 9.5 8.5
April ...l 176.8 210.6 217.4 205.3 7.4 6.4 8.8 8.8
May .........ovene 178.1 211.9 219.1 206.8 8.6 7.3 9.4 8.8
June................. 179.3 213.0 220.5 208.1 8.2 6.4 7.4 7.0
July ...l 180.4 213.8 221.6 209.2 7.4 4.6 6.3 6.4
August............... 181.5 214.6 222.8 210.4 7.5 4.6 6.3 6.8
September ............ 183.4 216.3 224.6 212.1 12.2 9.2 9.5 9.9
October .............. 184.3 217.1 225.5 213.0 6.1 4.4 4.9 5.2
November ............ 185.4 217.0 225.6 213.2 7.1 -.6 4 1.3
December ............ 186.5 217.1 225.8 213.8 6.8 6 1.4 3.0
1979
January .............. 186.9 216.1 224.9 213.1 2.9 -5.2 -4.7 -3.6
February ............. 187.8 215.7 224.6 213.0 5.9 -2.3 -2.0 -1.0
March ............... 189.6 216.7 225.7 214.2 11.3 5.6 5.8 6.9
April ...l 191.7 217.8 226.8 215.4 134 5.9 5.9 6.7
May ......cocvvnnn.. 193.1 218.2 227.3 216.1 8.5 2.5 2.7 3.7
June................. 195.3 220.1 229.2 218.1 13.9 10.2 10.1 11.4
July ...l 196.6 221.4 230.6 2194 8.2 7.2 7.3 7.0
August............... 197.7 222.0 231.3 219.8 6.7 3.2 3.7 2.5
September ............ 198.6 222.3 231.9 220.4 5.2 1.8 2.9 3.1
October .............. 198.8 221.4 231.1 219.7 1.5 -5.1 —-4.2 -3.7
November .......... 199:1 219.5 229.1 218.0 1.7 - 10.4 -10.3 -9.2
December ............ 200.1 219.5 229.2 218.2 5.7 .1 4 1.1
1980
Janwary .............. 201.7 219.4 229.1 218.3 10.0 ~.6 -2 .1
February ............. 203.3 219.3 229.1 218.2 9.4 ~.7 -.2 -2
March ............... 203.6 218.3 2282 217.4 1.5 -5.4 -4.9 ~4.3
April ... ...l 201.9 215.7 225.6 215.5 -10.0 ~14.2 ~13.4 - 10.5
May ....oooivien., 202.5 215.9 225.9 215.8 3.4 1.2 1.5 1.3
June................. 205.1 218.8 228.4 217.2 15.6 16.3 13.4 8.2
July oo 207.5 222.2 231.5 219.4 4.2 18.2 16.1 11.8
August............... 2113 225.1 234.4 222.1 22.0 16.1 15.1 15.1
September ............ 213.9 227.4 236.5 224.1 14.8 11.8 10.4 10.7
October .............. 215.8 228.8 238.0 225.4 10.4 7.5 8.1 6.8
November ............ 216.1 228.7 238.0 225.6 2.0 - .4 .1 1.0
December ............ 213.5 225.7 235.2 223.5 ~14.7 ~15.5 —14.1 -11.2
1981
January .............. 217.2 225.0 234.9 223.3 20.7 -4.0 -~1.9 -.9
February ............. 219.2 224.8 234.9 223.5 11.0 -.9 -.1 9
March ............... 221.4 225.8 235.9 224.1 12.5 5.5 5.4 3.5
Aprib ...l 225.1 228.3 238.4 226.1 19.8 13.0 12.7 10.4
May ......ooiiiiin, 224.9 227.6 237.8 225.7 -.8 -34 -3.0 -2.2
June................. 225.1 227.3 237.7 225.7 9 -1.7 -.7 2
July ...l 225.8 228.0 238.6 226.5 3.7 34 4.4 4.1
August............... 226.9 227.3 238.0 226.0 5.6 -3.7 -3.0 ~2.5
September .. .......... 228.1 226.8 237.6 225.9 6.7 -2.3 ~1.6 -.7
October .............. 229.5 226.6 237.6 226.2 7.1 —1.2 -.3 1.8
November ............ 232.1 228.0 239.1 227.6 13.5 7.7 7.6 7.6
December ............ 234.4 230.1 241.2 229.1 12.3 10.9 10.6 7.8
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Historical data for the monetary services indexes—continued
Level Annualized growth rate
Year and month MSi1 MSI2 MSI3 Msi4 MSI1 MSI2 MSI3 MSi4
1982
238.0 2327 243.9 231.8 18.3 13.7 13.5 14.0
237.8 2327 244.0 2326 ~1:0 -5 5 4.2
238.2 2334 245.0 233.6 2.0 4.1 5.1 5.0
239.8 2349 246.8 235.1 8.1 7.4 8.6 8.1
239.9 235.6 247.6 236:1 .5 3.7 3.9 5.1
240.7 236.6 248.8 2374 3.8 5.2 6.2 6.2
241.5 231.7 250.1 238.8 4.1 5.3 6:1 7.4
244.2 2396 252.5 241.0. 13.3 9.8 11.4 10.9
247.2 241.8 254,7 242.8 14.7 10.9 10.7 - 8.9
250.7 244.1 257.4 245.6 17.0 11.6 12.4 13.6
November ............ 253.4 246.2 259.0 246.9 12.8 9.9 11 6.7
December ............ 254.4 246.6 258.8 247.4 5.1 2.2 ~1.1 2.1
1983 ,
January.............. 254.9 246.1 256.5 245.9 2.4 ~2.4 -10:6 =71
February ............. 256.3 248.0 257.3 246.5 6.4 9.1 3.9 3.0
March ............... 258.6 249.7 258.8 248.0 10.8 8.4 6.9 7.1
April ... ..ol 260.4 +251.5 260.5 2502 8.2 8.4 7.9 10.8
May . oeieianinns 263.1 253.3 262.3 251.8 12.5 8.9 8.1 7.9
June .o 264.8 254.9 264.3 253.8 7.9 7.5 9.1 9.1
July .. ...... PN 266.6 256.1 265.5 255.8 8.3 5.7 5.7 9.6
August .. .. 268.0 256.8 266.7 257.2 6.0 3.3 5.2 6.5
September 269.1 2579 268.2 258.5 4.9 5.0 7.2 6.2
October . ............ 270.5 2595, 269.7 259.7 6.5 7.6 6.3 5.3
November ............ 271.9 260.7 271.7 261.5 5.9 5.3 9.0 8.6
December ............ 2731 261.7 273.1 263.9 5.4 4.5 6.2 11.0
1984
January .............. 275.2 263.0 274.6 265.5 9.3 6.2 6.7 7.1
February ............. 276.7 264.4 276.5 2676 6.7 6.6 8.0 9.4
March ............... 278.4 266.0 278.6 270.5 7.1 7.0 9.5 13.2
April ... ... . Ll 279.3 267.3 280.5 272.3 3.9 6.1 8.2 7.9
May oo 280.5 268.6 282.5 274.4 5.6 5.8 8.6 9.4
June................. 282.7 270.1 284.5 277.1 9.4 6.6 8.3 11.9
July oo 283.2 270.8 285.9 279.2 1.9 3.2 5.9 9.0
284.6 271.3 286.6 280.6 6.0 2.2 3.0 5.8
285.9 272.4 288.0 282.3 53 4.7 5.8 7.6
285.0 272.8 289.3 283.3 -3.8 1.8 5.3 3.9
November ............ 287.7 275.4 292.2 285.3 11.3 11.6 12.1 8.5
December ............ 290.3 278.2 295.4 287.9 11.1 12.0 13.0 11.0
1985
January ......... e 292.2 281.0 297.7 n.a. 7.8 12.2 9.4 n.a
February ............. 295.2 283.6 299.9 n.a. 12.4 11.2 8.8 n.a
March ............... 296.5 284.8 301.3 n.a. 5.1 5.0 5.7 n.a




42

Bibliography

Barnett, William A. ‘“Economic Monetary
Aggregates: An Application of Index Num-

Box, George E.P., and Gwilym M. Jenkins.
Time Series Analysis: Forecasting and Con-

ber and Aggregation Theory,”’ Journal of
Econometrics: Annals of Applied Economet-
rics 1980-3, supplement to Journal of
Econometrics, vol. 14 (September 1980),

pp. 11-48.

- . ““Recent Monetary Policy and
the Divisia Monetary Aggregates,”’ Ameri-

can Statistician, vol. 38 (August 1984),

pp. 165-72.

, and Paul A. Spindt. Divisia
Monetary Aggregates: Compilation, Data,
and Historical Behavior. Staff Studies 116.
Washington: Board of Governors of the
Federal Reserve System, 1982.

trol. San Francisco: Holden-Day, 1970.

Diewart, W.E. ‘““Aggregation Problems in the
Measurement of Capital,”’ in Dan Usher,
ed., The Measurement of Capital. Chicago:
University of Chicago Press, 1980,
pp. 433-528.

Donoghue’s Money Fund Report. Weekly.
Holliston, Mass.: Donoghue Organization.

Federal Home Loan Bank Board. ‘‘Deposit
Account Structure: Estimated Balances and
Offering Rates in Selected Accounts,” in
Thrift Institution Activity, monthly statisti-
cal release.

Board of Gevernors of the Federal Reserve
System. “Monthly Survey of Selected
Deposits and Other Accounts,”” special sup-
plementary tables in Money Stock, Liquid
Assets, and Debt Measures, weekly statisti-
cal release H.6.

Gilsen, Bruce, and Deborah Johnson. ‘‘Recent
Behavior of the Divisia Monetary Aggregates.”’
Board of Governors of the Federal Reserve
System, staff memorandum, August 28,
1984,

Green, H.A. John. Aggregation in Economic
Analysis: An Introductory Survey. Prince-
ton, N.J.: Princeton University Press, 1964,

.. Demand Deposit Ownership
Survey. Published monthly since July 1971
as a table, ““Gross Demand Deposits of
Individuals, Partnerships, and Corpora-
tions,”” in Federal Reserve Bulletin. For a
description of the survey, see ““Survey of
Demand Deposit Ownership,”” Federal
Reserve Bulletin, vol. 57 (June 1971),
pp. 456-67.

— . Consumer Theory, rev. ed.
New York: Macmillan, 1979.

Leontief, Wassily. ‘“‘Composite Commodities
and the Problem of Index Numbers,”’
Econometrica, vol. 4 (January 1936),
pp- 39-59.

. Survey of Time and Savings
Deposits. at Commercial Banks. Articles
published in: various issues of Federal
Reserve Bulletin between vol. 52 (April
1966, pp. 466--85) and vol. 65 (May 1979,
pp. 387-92). See note 1 of the 1979 article
for a further description. Quarterly data
subsequently published in Federal Reserve
Bulletin as table 4.10, “Time and Savings
Depesits Held by Insured Commercial Banks
on Recent Survey Dates,’’ in various issues
from vol. 65 (August 1979) to vol. 68 (April
1982).

Samuelson, P.A., and S. Swamy. ‘“‘Invariant
Economic Index Numbers and Canonical
Duality: Survey and Synthesis,”” American
Economic Review, vol. 64 (September 1974),
pp. 566-93.

Stigum, Marcia.. The Money Market, rev. ed.
Homewood, Ill.: Dow Jones-Irwin, 1983.

, in collaboration with John
Mann. Money Market Calculations: Yield,
Break-Evens, and Arbitrage. Homewood,

Hl.: Dow Jones-Irwin, 1981.
FRB1—2000—1285




