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ABSTRACT

When spectral analysis is used, .segsonal adjustment is not only
useless but also undesirable. The monetary and financial sectors are among
those for which fairly long time series data are available, and, this pro-
vides an opportunity to apply spectral analysis to a study of various prob-
lems concerning these sectors. Unfortunately, the currently available
monthly money supply data prior to 1942 (estimated by Friedman and Schwartz)
are seasonally adjusted. Further, the seasonal factors are not available,
since these data are constructed from different component series in order
to obtain seasonally adjusted data. In this paper, the seasonally unad-
‘Justed money supply is estimated on a quarterly basis for the period be-
tween 1923 and 1942. For the period after 1942, the data are readily
available in the publications of the Federal Reserve System.

This work was done .in 1961. The author plans to return to a
study of monetary and financial sectors in the future. This paper is dis-
tributed to invite comments and suggestions on the estimation procedures

of the money supply presented here.
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QUARTERLY ESTIMATION OF THE QUANTITY OF MONEY ,

SEASONALLY UNADJUSTEDl

June 1923 - December 1942

The definition of the quantity of money adopted here is currency out-
side banks plus demand deposits adjusted. Time deposits are excluded. The data
for the quantity of money are readily available on a monthly basis for the
period beginning January 1945,‘and on a biannual basis for the period 1923-1942
as of the end (in scme years, almost the end) of June and December, which are
call dates for all commercial banks. Furthermore, Mrs. Anna Schwartz has esti-

mated the seasonally adjusted quantity of money on a monthly basis for the period

since 1907 (Milton Friedman and Anna Jacobson Schwartz, The United States Money

Stock, 1867-1960, forthcoming), but her entire estimating procedure is designed

to obtain only the seasonally adjusted data without ever having recourse to the

unadjusted data of the quantity of money. This paper is concerned with the
un
seasonally/adjusted estimation of the quantity of money as defined above for

March and September from 1923 to 1942, excluding March 1923,

The outline of the procedure is as Ffollows:s Demand deposits adjusted
are divided into two parts, those at the member banks ang those at the non-
member banks. Each part is estimated separately. The data for the currency
outside banks are taken from Anna Jacobson Schwartz and Elma Oliver, Currency

Held by the Public, the Banks, and the Treasury, Monthly, December 1917 -

December 1944, Technical Paper No. 4, National Buresu of Economic Research (1947).

lfhe author is greatly indebted to Mrs. Anna Schwartz of the National
Bureau of Economic Research, whose comprehensive knowledge of banking and mone-
tary statistics enabled the author to start this work. He is also indebted to
Mr. Axilrod, Mrs. Cagle, and Mr. Veenstra of the Banking Section, Division of
Research and Statistics, Board of Governors of the Federal Reserve System, for
their helpful suggestions. Although the author takes full responsibility for
the possible errors in this baper, the basic ideas were suggested to him by
Mrs. Schwartz and Mr. Veenstra. Mr. Dalton of Princeton University worked pains-
takingly to improve the presentation and also the accuracy of the calculations.




The present estimation does not take into account. the Federal Reserve
float, which has been accounted for in the latest revision of the data of money
- 8upply by the Federal Reserve Board. . The author understands that during the
period under consideration here the schedule for crediting the checks in process
of* collection was slower than it is now, and the Federal Reserve float was rela-
tively smaller. The estimation Procedure is designed to arrive at figures
accurate to the digit place of 100 millions. ‘The comparison between the results
of different estimation methods proposed in this paper indicates a discrepancy
of as much as 500 millions in.a few cases, even though the discrepancy. is usually

‘below 200 million dollars.

Section T

Quarterly Estimation of Demand Deposits Adjusted
at the Member Banks

Two different methods of estimation will be presented here. One will
be called Method I and the other Method. II. The two methods use different sets
of data and partly different sets of assumptions for the estimation.

Method I.

[A.] Assumptions which are basic to the estimation procedure:

During the period under consideration the member bank call dates
appeared at least twice a year, which were always near the end (or at the end)
of June and December. The call datesg appeared more than twice in many years,
in fact, four times in many years under consideration. However, these call dates
other than at the end of June and December vary in regard to their timing from
year to year, although many of them appear around the end of March and the end
of September.

For Method I the call date flgures in. June and December are used ag

bench marks; the other call dats figures are not used in this method. Quarterly




demand deposits adjusted are derived from the data of net demand deposits which
are readily available.l Net demand deposits, which will be abbreviated as n.d.d.,
are those deposits subject to the reserve requirements of the Federal Reserve
System. They have undergone many changes in definition as the banking laws have
changed. Demand deposits adjusted (d.d.a.) are the deposits held by the public
excluding those held by the Federal Government and other banks. In view of the
changes in the definition of n.d.d. and of the changes in the availability of

data, the following three Periods were analyzed separately:

(I.) 1923 to September 1935.

During this period n.d.d. for a bank were defined as follows:
n.d.d. = all demand deposits - Federal Government deposits
- deposits due to other banks + P [deposits due to
other banks - deposits due from other banks - cash items

in process of collection]

where
P[A] =0 if A<O
P[A] = A if A >0 .

On the other hand, regardless of the period concerned, demand
deposits adjusted for a bank are defined as Tollows:
d.d.a. = all demand deposits ~ Federal Government deposits

- deposits due to other banks - cash items in process

of collection.

The data for net demand deposits are available for the aggregates of
all the member banks and of the weekly reporting member banks. In order to
derive the demand deposits adjusted for all member banks, the following sequence

of assumptions is introduced:

the use of net demand deposit data was suggested to the author by
Mrs. Schwartz.
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(i) The first assumption is that the variation from month to month
of the discrepancy between net demand deposits and demand deposits adjusted,
relative to net demand deposits,l 1s roughly accounted for by the variation
from month to month of the deposits due to other banks minus the deposits due
from other banks, relative to net demand deposits.

In other words,

n.d.d. = d.d.a.
n.d.d.

n.d.d. - d4.4.a.
n.d.d.

in March of x year

in June of x year

due to - due from
n.d.de.

due to - due from
Nn.d.d.

in March of x year

in June of x year

(Actually, the assumption is applied to a period not longer than 3 months.)

n.d.d. = d.d.a.
n.d.d.

used is to take advantage of the fact that n.d.d. and d.d.a. move in a fairly

The reason why the ratio » rather than n.d.d. - d.d.a., is

stable relation, which was established by tabulating the ratio %i%i%; at all

the call dates. The variation from month to month of this ratio is taken rather

than the ratio itself because theré might be a persistent difference between

n.d.d. - d.d.a. nd due to - due from
n.d.d. & n.d.d. )

This assumption is made both for all member banks and for all weekly

reporting member banks.,

The reason why this assumption is reasonable can be explained by a
hypothetical, simplified banking structure. Suppose that fhere are only two
types of commercial banks, A-type and B-type. The B-type banks have deposits
at some of the A-type banks but no deposits at any of the B-type banks. The
A-type banks have no deposits at any of the B-type banks but have some deposits

at some of the A-type banks. Then, for the B-type banks, deposits due to other

l‘I'he ratio of demand deposits adjusted and net demand deposits has been
studied by Harris and Currie. See S. E. Harris, Twenty Years of Federal Reserve
Policy, Vol. IT; Lauchlin Currie, The Supply and Control of Money in the United
States.




banks equal zero. Deposits due from other banks are not zero, but because of
the definition of P , this does not enter theif net demand deposits. For the
A-type banks, let us assume that the deposits of each of these banks at other
A-type banks are far less than the deposits of the B-type banks at this bank,

so that for each of the Astype banks the deposits due to the other banks are far
greater than the deposits due from other banks plus cash items in process of
collecfion. Let us ignore the Federal CGovernment deposits because they are sub-
tracted from both demand deposits adjusted and net demand deposits. Then

n.d.d. of the B-type banks = all demand deposits.

il

n.d.d. of the A-type banks = all demand deposits - deposits at A-type
banks owed to A-type banks - cash. items

in process of collection at A-type banks.

Therefore, the n.d.d. - d.d.a. for all A-type banks are deposits due tb other
banks at A-type banks - deposits due from other banks at A-type banks. If we
could identify the weekly reporting member banks with A-type banks, this be
exactly the assumption which was stated above, as applied to the weekly report-
ing member banks.

When the same assumption is applied to all the member banks, its
rigorous justification is not possible even in this oversimplified hypothetical
situation. In fact, n.d.d. - d.d.a. at all banks, including both A-type and
B-type,

= deposits due to other banks at A=-type banks
- deposits due from other banks at A-type banks only

+ cash items in process of collection at B-type banks only.

The assumption as applied to the aggregate of A-type and B-type banks states

that the variation of the n.d.d. - d.d.a. relative to n.d.d. is the variation of
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deposits due to other banks at A-type banks (deposits due to
other banks at B-type banks are zero) - deposits due from

other banks both at A-type and B-type banks, relative to n.d.d.

Therefore, the extent to which the assumption can be justified depends upon the
extent to which

cash items in process of collection at A-type banks only

- deposits due from other banks at B-type banks only

varies relative to n.d.d.
(ii) The second assumption is that the ratio

member bank deposits due to other banks
- deposits due from other banks
n.d.d. of all member banks

for all the member banks is subject to the same variation from month to month

as the similar ratio

weekly reporting member bank deposits due to other banks
- deposits due from other banks
n.d.d. of the weekly reporting member banks

for the weekly reporting member banks. In other words, suppose that w repre-

sents the ratio

due to - due from
Ned.d.

Then the second assumption states

w_for all member banks in March of year X
w for all member banks in. June of year x

w__for the weekly reporting member banks in March of year x
w Tor the weekly reporting member banks in June of year X

i)

(Again, the assumption is applied to a period not longer than 3 months.)

Some explanation is in order here. The aggregate member bank deposits

due to other member banks must be equal to the aggregate member bank deposits



due from other member banks. Therefore, the sum of menber bank deposits due to
other banks minus those due from other banks is equal to the all member bank
deposits due to non-member banks minus those due from non-member banks, i.e.,

the net deposits owed to the non-member banks by the member banks. The weekly
reporting member bank deposits due to other banks minus those due from other
banks is equal to the weekly reporting member bank deposits due to the non-weekly
reporting member banks and non-member banks minus deposits due from the non-weekly
reporting member banks and non-member banks, 1.e., the net deposits owed to the
non-weekly reporting member banks and non-member banks by the weekly reporting
member banks. The weekly reporting member banks are located in 101 large cities
and their aggregate behavior is very much like that of the central reserve city
and reserve city banks. Therefore, the relation between the member and non-
member banks is roughly the same as the relation between the weekly reporting
member banks on the one hand dnd the non-weekly reporting member banks and the
non-member banks on the other. Furthermore, the selection of the weekly report-
. ing member banks has been carefully made in order to meintain the same relation
between all the member banks and the weekly reporting member banks. (E.g.,

when a weekly reporting bank went into bankruptcy, another bank similar to it
was brought into the weekly reporting banks.) Therefore, assumption (ii) is
Justified.

Combining assumptions (i) and (ii), we get the variations from month

to month of —%i%4§4— of the all member banks = +the variation from month to
month of —2ed.d. - [iuz go - due from] of the all member banks = +the varia-

n.d.d. - [due to - due from]
Nn.d.d.

tion from month to month of of the weekly

reporting member banks.

(IT.a) September 1935 to March 1942

In this period net demand deposits were defined as follows:
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n.d.d. = all demand deposits - deposits due from other banks

- cash items in the process of collection.

Now the statement made previously in (i) as an assumption is no longer an assump-
tion but a direct implication of the definitions of net demand deposits and
demand deposits adjusted, except for the adjustment for Federal Goverrnment depos=-

its which are now included in net demand deposits.

(IT.v) September 1934 to 19kp

Data for demand deposits adjusted at the weekly reporting member
banks is available starting from September 1934. Assumption (ii) is replaced by
another assumption (iii) in order to make use of the datafor demand deposits
adjusted at the weekly reporting member banks.

(iii) The ratio,

member bank demand deposits adjusted
n.d.d. at all member banks ?

for all member banks, is subject to the same variation from month to month as the

similar ratio,

weekly reporting member bank demand deposits adjusted
n.d.d. of weekly reporting member banks

In other words, suppose that w is the ratio - Then, this assumption

d.d.
n.d.d.
states that

W _for all member banks in March of year x
w for all member banks in June of year X

w_ for the weekly reporting banks in March of year x
w for the weekly reporting banks in June of year x

(Again, the assumption is applied to a period not longer than 3 months.)

Method I consists of teking the mean of the results of two estimation

procedures: Method I(A) and Method I(B).



[B.] Details of the Estimation Procedures: Method I(A).

(I.)

1923-1928

Available data

(a)

()

(a)

(a)

Net demand deposits at all the member banks; monthly;
mostly on the last Wednesday of each month, but partly
on the other Wednesdays, especially the first or second

Wednesday in 1928.

Net demand deposits at the weekly reporting member banks

on every Wednesday.

Demand deposits due from and due to other banks at the
weekly reporting member banks; during the period 1923-
1926, only those at the weekly reporting member banks
located at 12 reserve cities are reported, and there-
after those at all the weekly reporting member banks

are reported.

Call dates data of the demand deposits adjusted of all

member banks.

Procedure

Step 1

For those months for which the available data of net
demand deposits at all the member banks is not as of the
last Wednesday, net demand deposits on the last Wednesday

are estimated as follows:

n.d.d. of all member banks on the last Wednesday
= n.d.d. of all member banks on the XEE Wednesday

n.d.d. of all weekly reporting banks
on the last Wednesday

x| -1 n.d.d. of all weekly reporting banks + 3708,
on the x— Wednesday
where
f(t) = 1.0 for t = March and June;

n.d.d. of all weekly reporting banks on the last Wednesday

£(t) = n.d.d. of all weekly reporting banks on the x-th Wednesday -

(i,e;, the same ratio as that multiplied by .7)
for £ = September ;
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n.d.d. of all weekly reporting banks
at the last Wednesday

n.d.d. of all weekly reporting banks

: at the x-th Wednesday

for t = December.

The formula f£(t) for +t = December means one-half of the percentage
change of n.d.d. between the XEE and the last Wednesday plus unity. .7 to .3
is roughly the ratio between the loans and investments of the weekly reporting
banks and those of the other member banks; this ratio was virtually constant
during the period under considerationnl The above definitions of f(t) are
made in view of the difference between the weekly reporting banks and the other
member banks in regard to the relative movement of deposits within the same
month. This difference was analyzed with the use of net demand deposits data
in the post-war period under the assumption that pre-war and post-war banking
behavior would be similar as far as this problem is concerned. The data for net
demand deposits are a&ailable for the period 1945 - 1959 with the breakdown be-
tween the central reserve city and reserve city banks and the country banks,
and also the breakdown between the first half of the month and the second half
of the month.2 These data indicate that the difference between the first half
and the second half of March and June months in the net demand deposits of the
country banks is very small and does not correspond to the rather systematic
difference between the first half and the second half of these two months in
the net demand deposits of the central reserve city and reserve city banks.
The relative position of the weekly reporting banks to the other member banks
is similar to the relative position of the central reserve city and reserve

city banks to the country banks. Thus f(t) = 1.0 for t = March and June.

;Banking and Monetary Statistics, p. 127.

aI‘he use of this data was suggested to the author by Mrs. Schwartz.
The data for the period 1945-1951 is published in the Federal Reserve Bulletin.
The data for the period after 1952 was supplied by Mrs. Cagle from the unpub-
lished file of the Board of Governors of the Federal Reserve System.
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The same data as mentioned above indicate that for the September and
December months the difference between the first half and the second half of
these months in the net demand deposits of country banks has some correlation
with the difference in the deposits of the central reserve city and reserve
city banks. The coefficients, 1 for September and % for December, are visually
determined from a scatter diagram.

No explicit consideration was given to the moving dates of Easter,
but presumably the two ratios used in Method I, n.d.d. of all weekly reporting
banks on the last Wednesday to n.d.d. of all weekly reporting banks on the XEE
Wednesday, and n.d.d. of all member banks for March to n.d.d. of all member
banks for June, would reflect the timing of Easter, particularly whether or not
Easter falls in March. The only difficulty which would have to be taken into
account is that f£(t) = 1 for March would not be an appropriate assumption
if Baster falls in March. This is because £f(t) = 1 implies that the n.d.d.
of the non-weekly reporting banks is constant during the month of March. No

adjustment was undertaken.

(b) Step 2
Demand deposits adjusted at all member banks for March (Sep—

tember) are estimated as follows:

demand deposits adjusted at all member banks for March (September)

]

demand deposits adjusted at all member banks for June (December)
‘n.d.d. at all member banks for March (September)

X n.d.d. at all member banks for June (December
n.d.d. = [due to - due from] (of weekly reporting banks
N Ned.d. for March (September))
n.d.d. = [due to - due from] (of weekly reporting banks
n.d.d. for June (December))

This formula is derived from assumptions (i) and (ii). If we make the further

d.d.a.

within a week of the
N.d.d.

assumption that the day-to-day variation of the ratio

end of March (September) is the same as the day-to-day variation in late June



(December), the above formula ensbles us to estimate demand deposits on the same
day of the week in late March (September) as the call date in June (December).

It may be of interest to note that the deadline for income tax returns

was March 15 throughout the period under consideration.

(IT.) 1929-1934 (2nd quarter)

Available dats

(a) Net demand deposits at all member banks; monthly; average of
daily figures (daily figures for each day were not tabulated).

(b) Net demand deposits at the weekly reporting member banks on

every Wednesday.

(¢) Demand deposits due from and due to other banks at the weekly

reporting member banks.

(d) Call dates data for demand deposits adjusted of all member banks.

Procedure
(a) Step 1

Estimate the figure for the average of several days in the
last part of the month for net demand deposits of all member
banks by
n.d.d. of all member banks, average in the last part
’ of the month
= average n.d.d. of the month of all member banks
n.d.d. of the weekly reporting banks
(as of the last Wednesday) + 32 (t)

average n.d.d. of the weekly reporting banks '
(average of all Wednesdays in the month)

where f£(t) =1 for + = March, June;

£(t) = average n.d.d. of the weekly reporting banks
B n.d.d. of the weekly reporting banks
(as of the last Wednesday)

for +t = September;

average n.d.d. of weekly reporting banks
n.d.d. of weekly reporting banks
(as of the last Wednesday)

1+3 -1

for t = December.
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This formula is based upon the assumption that for the n.d.d. of the weekly re-

porting banks

average over the month
average over the last -
few days of the month

average of all Wednesdays figures
the last Wednesday figure

The reasoning for f£(t) dis just the same as in Step 1 for the previous period,

1923-1928.

(b) Step 2

The same as in Step 2 in the previous period, 1923-1928.

(III.) 21934 (3rd quarter) - 1935 (2nd quarter)

Available data

(a) Net demand deposits at all menber banks; monthly; average
of daily figures.

(b) Demand deposits adjusted at all the weekly reporting member

banks on every Wednesday.

(¢c) Net demand deposits of the central reserve city and reserve

city banks; monthly; average of daily figures.
(d) Call dates data of demand deposits adjusted at all member
banks.

Procedure
(a) Step 1
Let =n represent the ratio of d.d.a. to n.d.d.

Estimate demand deposits adjusted at all member banks in
March (September) by

d.d.a. at all member banks for March (September)

= d.d.a. at all member banks for June (December)

n.d.d. at all member banks for March (Septenber)
n.d.d

X ad.a. at all member banks for June (December)
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n__for the weekly reporting member banks in March
m  for the weekly reporting member banks in June

This formula is derived from assumption (iii).

However, the data for the n.d.d. at the weekly reporting member banks,
which are necessary for the above estimation, do not exist. Yet, provided that
the n.d.d. of weekly reporting member banks and of the central reserve city and
the reserve city banks change over time in a constant proportion, we can substi-
tute the data of n.d.d. of the central reserve city and reserve city banks for

the data of n.d.d. of the weekly reporting member banks in the above formula.

In fact, this substitution is done here.

(b) Step 2
The above formula would enable us to estimate demand deposits
a@%usted at the end of March or September (more exactly, the same day of the
week as the call dates in June or December) only when the variation of the demand
deposits adjusted within June (December) had the same pattern as the variation
within March (September). The data for the weekly reporting banks indicates that

this is not so.

We wish to have the data for

d.a. of all member banks toward the end of the month
d.a. of all member banks as the average of the month

W = d.
~ 4.
For this, w can be used to adjust the figures obtained in
Step 1 by the formulas
d.d.a. of all member banks as of late March (September)

= d.d.a. of all member banks as obtained in Step 1,

the ratio ® in March (September)
the ratio ® in June (December) ’

In fact, the data for the above ® are not available. However, the data for d.d.a.

at the weekly reporting banks as of the last Wednesday of the month and also as
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the average of all Wednesdays of the month are available.

Therefore, ® 1is estimated by

d.d.a. of the weekly reporting banks
(as of the last Wednesday)

d.d.a. of the weekly reporting banks
(average of all Wednesdays)

Woe 7

+ 3F(1) .

where, as in the previous formulations, f(t) =1 for t = March and June,

d.d.a. of the weekly reporting banks
(as of the ldst Wednesday)

() = d.d.a. of the weekly reporting banks for t = September , and
(average of all Wednesdays)

£t) =1 +1 d.d,a. of the weekly banks (as of last Wednesday ) -1
2 |_d.d.a. of the weekly banks (average)

for t = December .

(IV.) 1935 (3rd quarter) - 1942

During this period net demand deposits include the deposits of the
Federal Government. All the explanations for the previous period, l954=l955,
' apply to the present period, with the sole exception that the net demand deposits
in the previous explanation are now replaced by net demand deposits minus the
depcsits of the Federal Government.
Since the data for the menthly average of Federal GoVernment deposits
at all member banks are not available, the following assumption is made in order

to estimate this component:

FGD at All Member Banks FGD at Weekly Reporting Banks
(monthly average) N (monthly average)

FGD at All Member Banks - FGD at Weekly Reporting Banks ’
(end of the month) (last Wednesday of month)

where FGD 1is the abbreviation for federal government deposits.

The figures for the ratio on the right hand side of the "equality" are
available, but the end of the month figures for Federal Government deposits at
all member banks are not. However, the data are available for this series on
call dates (of which there are approximately three or four observations per year).

The ratios between these call date figures and Federal CGovernment deposits at
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weekly reporting banks (for dates as close to the call dates as possible) are
taken during the present period. A linear trend was then fitted through these
ratio observations so that an estimate could be made of the relevant missing
quarterly ratios.

The final results of the quarterly FGD at all member banks (end of the
month) were obtained by dividing the data for the FGD at weekly reporting banks
for the respective dates by the corresponding estimated ratios. After this com-
putation, all the data are available for the calculation of the monthly average

of F&D at all member banks with the use of the above equality.l

[C.] Details of the Estimation Procedures: Method I(B).

The only difference between Method I(B) and Methbd I(A) is (1) that
the March figures are estimated from the December figures in the previous year
in Method I(B), whereas in Method. I(A) the March figures afe estimated from the
June figures of the same years and (2) simllarly, that the September figures are
estimated from the June figures of the same year in Method I(B),VWhereas in
Method I(A) the September figures are estimated from the December figures. Where
the changes in the estimation procedures take place, Method I(B) was not applied.
Thus, for March 1929, September 1934, and September 1935, Method I(B) was not

carried out.

[D.] Estimation Procedure: Method I.

The estimation procedure, Method I, consists of taking the average of
the results of Methods I(A) and I(B), wherever Method I(B) was applied. For the
three months mentioned above, the result of Method I(A) is taken as the final

result for Method TI.

l‘I‘his part of the work was done by Mr. Dalton.
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Method II.
s ——

[A.] Differences between Method I and Method II.

Method II is simpler than Method I and can give the estimation of
demand deposits adjusted for only about three quarters of all the time points
for which the estimation is required. However, Methods I and II use different
sets of data and partly different assumptions. Therefore, Method II is useful
for checking the results eof Methed I.

The estimation by Method I used the data of demand deposits adjusted
on the call dates in June and December. These call dates always occur in late
June or December, whereas the other call dates vary from year to year. These
varying call dates are used in Method ZII. First, these call dates are grouped
into three categorles. The first category contains those which fall in March or
September and which are near the end of either month. The second category con-
tains those call dates which do not occur in late March or September Dbut which
occur within 30 days from the end of March or September. The third group is
the remainder, and this category is not used at all in Methods I or .II.

For the first category of call dates, an estimatien procedure called
Method II(A) is used. Fer the secend category of call datesy another estimation

procedures Method II(B) is used.

[B.] Estimation procedure for Method II(A):

The demand deposits adjusted en those call dates in the first cate-
gory, Jjust as they are, are really what we want. However, there is one adjust-
ment which might be considered in order to ensble comparisen of these data with
the results of the estimation procedure in Method I. Thecretically, Methed I
estimates demand deposits adjusted for the same day of the week in March (or
September) as the call dates in June (or December) which are used as bench

marks. Therefore; if the day of the call dates in March (or September) in the
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first category is not the same as the day of the call dates in June (or December)
used as bench marks in Method I, we should expect some consistent difference.

The question which arises as to the comparison between the results of
Methods I and II is whether or not there is any consistent pattern in the changes
in the ratio of net demand deposits to demand deposits adjusted from one day to
another day of the week. Thus, the mean of the ratio of net demand deposits to
demand deposits adjusted on the call dates from 1919 to 1935 (June) has been
calculated for each day of the week. (The reason why the period is terminated
in June 1935 is that net demand deposits after this point include Federal Govern-
ment deposits at all member banks, the data for which does not exist separately.)
The result is that the difference from day to day of the week in the ratio
between net demand deposits and demand deposits adjusted is not statistically

significant.

[C.] Estimation procedure for Method IT(B):

Method II(B) involves the assumptions (i) and (ii) used in Method I
and also the use of the correlation between the weekly reporting member bank

deposits and the other bank deposits as explained in Method I. A difference

between Method I and Method II(B) is that the assumptions (i) and (ii) are
applied to a period shorter than 30 days in Method II(B), whereas they are

applied to a 3-month period in Method TI.

(I.) For the period 1923-193k

(a). Step 1.

Estimate for the weekly reporting member banks

n.d.d. = due to other banks + due from other banks
(as of the Wednesday nearest the call dates
which belong to the second category and
correspond to March (September))

n.d.d. - due to other banks + due from other banks
(as of the last Wednesday of March (September))

Let this ratio be w(t) .




(b)

(c)

~10-

Step 2

Adjust o(t) in view of the correlation between the deposits
at the weekly reporting and nen-reporting menber banks:

T w(t) + .3 () ,

where

f(t) =1 for t = March

f(t) = o(t) for t = September

f(t) =1 + 3[w(t) = 1] for +t = December .
Step 3

d.d.a. on the call dates belonging to the second category
X [T o(t) + .3 £(¢)]

Thus we estimate the March (September) figures of d.d.a.

(II.) For the period 193L4-1943,

(a)

Step 1.

Instead of n.d.d. - due to other banks + due from other banks,

d.d.a. of the weekly reporting member banks are used. Thus,

d.d.a. at the weekly reporting member banks as of
o(t) = the Wednesday nearest the call date

d.d.a. at the weekly reporting member banks as of

the last Wednesday in March (or September)

Step 2,

The same as in the previous period.
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Section IT

Quarterly Estimation of Demand Deposits Adjusted
st the Non-Member Banks

The biannual data as of June and December call dates are available.l
But, compared with the member banks, the data for the non-member banks is very

scanty.

Method I.

[A.] Assumptions which are basic to the estimation procedure:

As far as the changes in demand deposits are concerned, the behavior
of non-member banks ig coﬁsidered to be similar to that of the member banks
located in small cities. Therefore, we try to exploit this similarity for the
estimation of the demand deposits adjusted at the non-member bankso2 However,
we are also aware of the fact that changes in the status of banks frequently
occurred (from non-member to member banks, or vice versa). Further, many small
banks disappeared during the Gfeat Depression. Therefore, it is rather dangerous

to generalize from the information as to the member banks in small cities in

the Tigures given in Banking and Monetary Statistics for demand
deposits adjusted at all banks including member and non-member banks differ
slightly from the figures given in All Bank Statistics. The difference is due
to the revision made upon the publication of the latter. This revision is made
only for June data. The following revision for December data is made by us upon
the suggestion of Mr. Veenstra of the Board of Governors of the Federal Reserve
System. Take the discrepancy in year 1t , =x(June, t), between the figures in
Banking and Monetary Statistics and in All Bank Statistics. Compute

x(June, t) + x(June, t+1)

> .
Adjust by this amount the figure given in Banking and Monetary Statistics for
December of t year. Again, upon the suggestion of Mr. Veenstra; we obtained
the data for demand deposits adjusted at the non-member banks by subtracting
the figure for the member banks as published in Banking and Monetary Statistics
from the revised figures for all banks. This assumes that all the revisions of
the figures for all banks are actually for the figures for the non-member banks.
If we estimate the quantity of money at the digit of 100 million dollars, this
assumption is justifiable according to Mr. Veenstra.

this was suggested to the author by Mrs. Schwartz.
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applying it to the non-member banks;l
Two assumptions are necessary:
(i) We assume that the proportion between demand deposits adjusted
at the non-member banks and at the member banks located in the cities of popu-
lation less than 15,000 can be appreximated linearly during a 6-month period.

For instance,

~

\\
~

| |
! |
o oQ I
i ]
| ]
| |
1 }

. 1 2 s
June Sept. Dec. Mar. June time

where Xq and X, are the values of the proportion which we are concerned with
respectively for June and December, then the value of this proportion in Septem-
ber is given by

X2 +XO

2

(ii) We assume that demand deposits adjusted at those member banks
located in the cities of population less than 15,000 change in the short period

of 6 months in proportion to net demand deposits at these member banks.

Combining assumptions (i) and (ii), we arrive at assumption (idd),
that the proportion between demand deposits adjusted at the non-member banks
and net demand deposits at the member banks located in cities of population

less than 15,000 can be approximated linearly during a 6-month period.

LThis point is due to Mr. Veenstra.
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[B.] Details of the Estimation Procedures: Method I.

(I.) Available data

(I1.)

(a) Demand deposits adjusted at the non-member banks as of the
end of June and December of each year, which are also the

call dates for the member banks.

(b) Net demand deposits at the member banks located in the cities
of population less than 15,000 for the period 1923-1935;
monthly. For the period 1923-1928 the data are mostly as of
the last Wednesday of each month, but partly as of other
Wednesdays. For the period 1929-1935 the data are the average
of daily figures.

(¢c) Gross demand deposits at the member banks located in the
cities of population less than 15,000, for the period 1936-
1942; monthly; average of daily figures.

Procedure

(a) For the period 1923-1935 (2nd quarter)

d.d.a. of non-member banks
n.d.d. of member banks in
small cities

Compute

for June and December of each year. .Let this ratio be
x{(June, t) and x(December,t) for year + .
Then compute

x(June, t) + x(December, t-1)
2

for March of year t , and denote it as x(March, t)
Also compute

x(June, t) + x(Decewber, t)
2

for September of year t , and denote it as X(September, t)
Using assumption (iii), compute

n.d.d. of member banks )

in small cities in ) X x(March, t)

March of year +t )

to get d.d.a. of non-member banks in March of year +t .



Also compute
n.d.d. of member banks )
in small cities in ) X x(September, t)
September of year t ) ‘

to get the d.d.a. of non=-member banks in September of year t

(b) For the period 1935 (3rd quarter) - 1936 (1st quarter)

Because of the definitional change of net demand deposits
in Septembef 1935, and because the available data starting
in January 1936 are gross demand deposits, Method I is not
épplicable for this period,

(c) For the period 1936 (2nd_quarter) - 1942

Use the method described for the period 1925—1935, with the
sole change that gross demand deposits are substituted for -

net demand deposits.

Method II.
:—'m

[A.] For the 3rg guarter of 1935 and the lst quarter of 1936.

(I.) Procedure
Method II is a simple ldinear interpolation, il.e.,
d.d.a. of non~member banks as of September 19%5
= %(d.d.a. of non-member banks as of June, 1935 + d.d.a. of
‘noﬁ~member banks as of December 1935)

Simflarly for January 1936,

Actually, in order to compare Methods I and II, Method IT is applied
to all/the time points for which estimation is necessary. The discrepancy be-
twaen the results of the two estimation methods is found to be very small,

seldom more than 50 million dollars.
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Section I¥T

-Results of the Estimation

(See the tables on the following pages.)
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Section IV

Accuracy of the Estimation

The errors of the estimation in terms of the absolute level of the
quantity of money are very small. However, this is not because the estimation
method is good. The magnitude of fluctuations of the quantity of money is very
small compared with its absolute level. Therefore, any interpolation method
would involve very small errors if the €rrors are expressed in terms of the
absolute level,

IT the data of the quantity ef money presented in the brevious section
are used for the analysis of the fluctuations of the quantity of money, then
there are good reasens to worry about the error of estimstion. A large part of
the short-run changes in the quantity of money cemes from the changes in the
demand deposits adjusted at the member banks. The table in the previous section
bresents two different estimates of these demand deposits adjusted in columns
(1) ana (2). Altheugh there can be no measurement of estimation errors, we might
take the discrepancy between these two estimates ag an indication of the uncer-
tainty involved in the reliability of the estimation presenteq above. (We have
compared two different estimates for the components of quantity of money other
than the member bank demand deposits, and, as was pointed out earlier, we found
no great discrepancies. )

During the period between 1923 and 1954, there are 23 quarters which
had to be estimated. (The June and- December figures are readily available, and,
therefore, only the March and September figures are estimated.) One of the two
estimation procedures for demand deposits adjusted at member banks is not appli-
cable for three quarters out. of the 253. Thus, we have figures for the discreps
ancies betweeh the two estimatien procedures (for demand deposits adjusted at,

member banks) for 20 quarters during the period between 1923 and 1934, The
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discrepancy is greater than $200 million for 8 quarters, greater than $300 million
for 2 quarters, and greater than $400 million for no quarters. These must be
Judged in light of the fact that the absolute values of the changes in the quantity
of money in two consecutive quarters averaged approximately $550 million during the
period under consideration.

During the period between 1935 and 1942 the quantity of money increased
rapidiy, and also the quarterly changes were far greater than in the previous
period. However, the size of the discrepancy between the two different estimates
of demand deposits adjusted at member banks, in terms of the quarterly changes in
the quantity of noney, was just about the same as in the previous period.

For a few quarters the discrepancy Eetween the two estimates is annoy-
ingly large. This might reflect some peculiar elements which appeared in these
quarters; but we have not made any special studies of thenm.

One point should be emphasized here, Since the June and December
figures are readily obtained from the Federal Reserve Systeﬁ and only the March
and September figures are estimated here, the magnitude of errors for June and

‘December figures 1is far less than that for the March and September figures. One
must study the effect this kind of error has upon the conclusions’which are drawn
from these data.

The present author is using these data for the spectral, cross-spectral,

and partial cross—specﬁral analyses of the quantity of money, national income,

and imterest rates.’




