‘"he NOW Account Experiment
and the Demand for Money

by
Joanna H. Frodin

Richard Startz

Working Paper No. 11-79

RODNEY L. WHITE CENTER
FOR FINANCIAL RESEARCH

University of Pennsylvania
The Wharton School

Philadelphia, PA 19104



The NOW Account Experiment and the Demand for Money

Joanna H. Frodin
Richard Startz

The authors are assistant professor of economics, Wellesley College and
assistant professor of finance, Wharton School, University of Pennsylvania.

Acknowledgements:

We would like particularly to thank Nicole Neslusan, our research
assistant, who displayed considerable ingenuity, and Data Resources, Inc.
which granted the economics department of Wellesley College computer time
and access to their Econometric Programming System. Mr. Robert White and
Ms. Marguerite Caughlin of the Federal Reserve Bank of Boston were
especially helpful in providing data. The Boston Federal Home Loan Bank
Board and Business Week also contributed data. We are also grateful to
Wellesley College for funds for a research assistant and to the ALCOA
Foundation for a dissertation support grant. This draft benefitted from
extensive comments by Jeremy Siegel, Stanley Fischer, and participants in
the Wharton Finance Workshop. None of the above has any responsibility for
our conclusions.



Introduction

A central fact of recent American monetary history and monetary theory
is that (narrowly defined) money bears nO interest. The money demand
equation—-formulated with the implicit assumption that money does not bear

interest--is the linchpin of much theoretical and empirical work in
questions of macroeconomic policy. Legalization of interest om the demand
deposit component of the money stock would be the most significant reform
of our monetary system in the post-war period.

Since 1972, the law has permitted individuals in New England to hold
the technical equivalent of an interest-bearing checking account, 3 NOW
account. Since November 1, 1978, commercial banks throughout the nation
have had authority to provide Wautomatic transfer' accounts to private
individuals. These accounts, which allow transfer of funds from savings to
checking when needed, are in effect interest-bearing checking accounts.

We regard the New England NOW account experience as an experiment. By
analyzing this experiment, we hope to predict more accurately the changes
in the monetary system which will result from the more general availability
of interest bearing demand deposits. We consider three categories of
questions. First, what was the pattern of adoption of NOW accounts?

Second, how much did the demand for money rise in response to the
availability of NOW accounts? Third, what can we learn from the experiment
about the interest sensitivity of money demand?

The NOW experience comes remarkably close to being a pure controlled
experiment, at least by the standards of experiments in economics. The
United States serves as a control group for comparisons with the
New England experimental area. We observe a large difference in the "dose"

of the experimental variable, the deposit interest rate, applied to the two



rate is about one-half as large as the entire post-war range of market
interest rates.
Naturally, there are limitations to general application of the New

England experience. Since only individuals participated in the experiment,
both the accuracy of measurements based on data aggregated over both
businesses and individuals and the applicability of our answers to the
(hypothetical) removal of the interest restriction for all classes of
depositors are limited. Furthermore, the experiment did not allow a market
determined interest rate, but it applied the five percent Regulation Q
ceiling. Both commercial banks and thrifts could offer NOW'S, while, to
date, only banks may offer automatic transfers. In addition, retail
banking in New England is often regarded as more competitive than in much
of the rest of the nation. Finally, bankers certainly have changed market
strategies as they have learned from the New England experience. For
example, most New England institutions offered free checking with or
without a very low minimum balance along with five percent interest.
Initial service charge schedules for the automatic transfer accounts are
far less generous. These ]imitations not withstanding, the NOW account
experience is one of the purer experimental situvations available to
economists.

The outline of the paper is as follows. In the next section, we
survey the NOW account experiment with an emphasis on regulation. In the
following section we present a gquantitative description of the growth of
NOW accounts per se. Sections IV through VIII deal with the estimation of
the increase in total checkable accounts, that is demand deposits plus
NOW'S, resulting from the experiment. We discuss the interest sensitivity

of money demand in the ninth section. Section X considers the implications



for monetary policy of NOW'S or their equivalent. The last section

provides a summary of our results.

II. Regulatory History

In 1970, the Consumer Savings Bank of Worcester, Massachusetts started
what has evolved into the NOW account experiment in New England. The bank
proposed a new type of account - a savings account with a monthly statement
and an option enabling a customer to make a withdrawal by a negotiable
draft. Previously, it had been customary practice for Massachusetts
savings banks to waive the thirty-day notice for regular savings accounts
and to allow withdrawal by countercheck, issued by the banks and made
payable to the customer or to a third party. Therefore, the Worcester bank
maintained that the use of negotiable orders of withdrawal would only
change the site of the creation of a third-party payment. On May 2, 1872,
the Massachusetts Supreme Judicial Court decided that the proposed account
presented a "distinction without a difference" from existing withdrawal
arrangements. In June 1972, the Consumer Savings Bank began to offer NOW
accounts paying 5%% interest and charged 15¢ a draft.

Savings banks in New Hampshire were able to follow suit quickly in
September 1972, since New Hampshire state law did not specify the allowable
form of withdrawal from savings deposits. Not all finamcial institutions
accepted the NOW account idea as readily as did savings banks. Commercial
banks, regulators and Congressmen opposed NOW's and tried to have
legislation enacted which would ban them. However, their efforts failed
and on August 16, 1973, PL 93-100 authorized commercial banks, mutual
savings banks, savings and loan associations and cooperative banks in

Massachusetts and New Hampshire to offer NOW accounts. It delegated the



responsibility of regulation to the Federal Deposit Insurance Corporation.
Congress saw the possibility of using the development of NOW's in these two
states as a test of the effect of increasing the powers of thrift
institutions [Crane, ﬁ. 3]. The FDIC and the Federal Reserve Board issued
regulations concerning the administration of NOW accounts in September,
1973. Under these regulations; banks could not offer NOW accounts to
businesses nor pay more than the Regulation Q ceiling on savings accounts
of 5 percent interest. The NOW account experiment was extended to the
other four New England states effective March 1, 1976, by PL 94-222.

The first of several attempts to extend NOW account authority nation-
wide occurred in 1975 with a U.S. House Committee on Banking Finance and
Urban Affairs recommendation that the House pass such authority as part of
H.R. 10024. 1In September, 1976, the U.S. Senate defeated by one vote a
bill extending NOW authority nationwide. The Senate Banking Committee
considered nationwide extension again in 1977, first with $1664, second
with S1873 and third with $2055. Both 81664 and $2055 contained provisions
for uniform reserve requirements on NOW account balances for all depository
institutions aﬁd for payment of interest on required reserves. The first
provision reflected an attempt to make the impact of reserve requirements
more equitable. The second reflected the perceived need to lower the
burden of membership in the Federal Reserve System. None of the recent
bills reached the floox.

Since Congress did not provide legislation for natiomwide NOW
accounts, the Board of Governors, which had supported extension of NOW's,
moved independently. On May 1, 1978, it approved a plan permitting
#individual customers of member banks to transfer funds automatically from

their savings to their checking accounts," as of Nov. 1, 1978. The Board



thus allowed member banks to offer a service which is the econamic
equivalent of a NOW account. While banks do not offer a separate account,
called a NOW, upon which customers may draw checks, they will transfer
funds, when needed, from an interest-paying savings account to a checking
account. Thus, a customer effectively earns interest on an account against

which he or she may make orders of payment.

ITI. Quantitative History

Even though, for almost all consumers, NOW accounts offer higher
returns than regular checking accounts, full adoption of NOW's has
developed only gradually. We review here some of the history of
competition between commercial banks and thrifts for NOW balances. A more

extended study appears in Crane and Riley's book, NOW Accounts.

The Competitive Development of NOW Accounts

A) Massachusetts and New Hampshire

Massachusetts mutual savings banks began offering NOW accounts in
September 1972 paying 3%% interest and charging a 15¢ per draft service
fee. In September 1973, the Home Savings Bank of Boston started a trend to
"free'" NOW's by removing service charges. The application of Regulation Q
in January 1974 lowered the interest rate to 5%.

Commercial banks, savings and loan associations, and cooperatives
received authority to offer NOW's in January 1974. The commercial banks
originally did not offer free accounts, but the competitive pressure from
mutuals forced the commercial banks to eliminate charges. Although a number
of institutions were apparently willing to take early losses in order to

establish market shares, most commercial banks have since moved to some



variant of a conditional pricing schedule. A vﬁriety of schedules with
charges scaled to balance size and activity now exists. Teoday, the thrifts
have more NOW accounts than the commercial banks but the banks hold greater
total balances. In New Hampshire, mutual savings banks offered NOW's as of
November 1972, nonmember commercial banks and three member banks as of
January 1974, and the remaining member commercial banks and savings and
loan associations as of March 1974. The savings banks initially offered
"free" NOW's paying 2-4% interest, a strategy which enabled them to compete
for checking deposit funds and which tended to attract low balance, high
activity accounts. Later, they continued free accounts but paid 5%
interest. Commercial banks, as in Massachusetts, commenced with 5% NOW's
with relatively high service charges. Subsequently, they matched the mutual
savings banks' terms but finally moved to conditiomal pricing to attract
higher balance accounts. By July 1975, commercial banks in New Hampshire
had 50%, and by April 1978 64%, of total NOW balances--a higher percentage
than that in Massachusetts. Thrifts, however, hold larger numbers of NOW

accounts.

B) Connecticut, Maine, Rhode Island and Vermont

In March 1976, all institutions had the authority to offer NOW's.
Most institutions paid 5% and required some minimum balance, but did not
impose any service charge. In Connecticut, all three types of institutions
adopted NOW's quickly but commercial banks were most aggressive. Mutual
savings banks, which had the authority to offer checking accounts,
emphasized checking rather than NOW accounts since the former were cheaper.
Commercial banks have always held a majority of NOW balances and held 72%

by April 1978.



In Maine, where NOW accounts began in May 1976, thrifts were not
aggressive in offering NOW's since they already had checking account
authority. Commercial banks gained 85.6% of total NOW balances in the first

month. As of April 1978, they held a 77.8% share.

In Rhode Island, the growth of NOW accounts was more rapid than in the
other three states, a fact which some attribute to the influence of
advertising of NOW's by Massachusetts radio and television stations. The
banking structure in Rhode Island is unusual. Most thrift institutions own
commercial banks as subsidiaries. The thrifts generally chose not to offer
NOW accounts to avoid competing with their own subsidiaries. Separate NOW
account data for banks and thrifts in Rhode Island is not available.

Institutions in Vermont were slower to offer and to advertise NOW's.
NOW accounts were offered with relatively restrictive requirements in terms
of minimum balances, flat fees, and service charges. Due to the lack of
separate commercial baok NOW account data, it is impossible to know the

relative shares of NOW balances held by commercial banks and thrifts.



The Growth of NOW Balances

We are interested in examining both the growth of NOW accounts per se
and the growth of NOW accounts relative to other checkable assets. Figure

III-1 shows the level of NOW's in each of the six New England states (in

1967 dollars).

FIGURE [11-1
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The importance of NOW accounts in each state is reflected iﬁ the ratio
of NOW's to total third-party payment (TPP) balances, i.e., gross demand
deposits plus NOW's. ("Gross" demand deposits are total demand deposits
before netting out cash items in process of collection.) The ratios for
the six states appear in Figure III-2A and the ratio for New England is

shown in Figure III-2B.
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NOW's in New Hampshire reached 32.9% of TPP's by April 1978, well

above Massachusetts at 22.4% and Maine at 22.6%. NOW accounts represented

only 10% of TPP's as late as July 1975 in New Hampshire and January 1976 in

Massachusetts. NOW's reached 10% of TPP's in Maine within 11 months after
the March 1976 start.

NOW accounts in Rhode Island represented 14.6% of TPP's in April 1978,
having already reached 10% with the first 6 months. NOW balances in
Vermont have grown much more slowly as is apparent in the increase of the
ratio from .1% in March 1976 (1lst month) to 10% in Decembexr 1977. During
1978, the growth of the ratio to 14.2% (last month) shows a more rapidly
increasing share of TPP's. The relative importance of NOW accounts in
Connecticut has been the smallest. The ratioc reached only 10.8% by April
1978, the last month of our sample.

We are interested in both the total growth in NOW balances and also

the division of that growth into displacements of and additioms to demand

deposits. Figure III-3 shows gross demand deposits, NOW balances and total

third-party payment balances for New England as well as demand balances for

the United States.
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Since ownership of NOW accounts is limited to individuals and certain
non-profit organizations, NOW's are necessarily a more important element of
total individual checkable balances than of total third-party payment
balances. In New England, individual demand deposits represent a declining

.
portion of IPC (individuals, partnmerships, and corporations) demand
deposits, falling over the period 1972 to 1978 from about 25 to 20% except
for 1978 when the ratio jumps back up to 23.4%.

We have constructed a series for individual demand deposits (see
Appendix for details) which appears in Figure III-4 with NOW's and total
individual checkable balances in New England as well as individual balances

in the United States. While the level of balances outside of New England

has been relatively trendless, New England balances exhibit a large

increase paralleling the growth in NOW's.

FIGURE 111-4
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IV. A Simple Model of the Demand For Money

The New England NOW account experience provides as controlled an
experiment as we are likely to see on the effect on money demand of
allowing interest-bearing third-party payment accounts. We can use the
evidence of the experiment to answer two related questions:

1. How much did the demand for money increase due to the
availability of interest-bearing NOW accounts?

2. What is the own-interest elasticity of the demand for money?

We base our analysis on the assumption that the same money demand
function applies to both the experimental area, New England, and the
control area, the United States outside of New England. Let MNE and MUS be
the logarithm of real third-party payment accounts-checking plus NOW
accounts in New England and checking accounts in the rest of the United
States respectively. Let money demand include a regional effect a;, a time
effect bt and a NOW effect N. ("US" is the United States net of New
England).

Taking 1972 and 1977 as convenient end-points, we have

us

Myp = ayg * Py
M5 = ayg * by
M[;? = ayg * Py
M)y = agg * By ¥ N

Since the dependent variable is in logs, N is the percentage increase in

money demand due to legalization of NOW accounts.

) Us . US

The critical assumption in this procedure, and an identifying
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restriction throughout the paper, is that no shift in money demand unique
to New England occurred during the NOW experiment. We also assume that the
NOW experiment did not induce any substantial holdings of NOW balances by
individuals living outside the experimental region.

The primary determinants of money demand are prices, interest rates,
and income. To deflate, we use the natiomal consumer price index.

The New England (Boston) and the United States consumer prices indices
have been almost identical throughout the NOW experiment except for 1976
when the New England index climbed above that of the U.S. for a period.

The January 1978 CPI (base 1967 = 100) stood at 186.9 for the United States
and 187.5 for New England.

Interest rate changes have no differential impact on New England and
the United States. Bond interest rates are set in a national market and
time deposit rates have been almost uniformly at the Regulation Q ceilings.
As the rates are equal in the control and experimental regions, they
disappear from the problem.

By contrast, the recession of 1974 and 1975 was far deeper in New
England than in the rest of the nation. Since the differeantial effect on
money demand might easily swamp the effect of the NOW account experiment,
we control for this influence by applying an estimate of the income
elasticity of money demand to the differential income growth. If the log

of real income is Y and c¢ is the income elasticity, then
(w.2) K= 0 - - ofS - ) - (s - ) - (1) - Yoy

Using this result, we can estimate the own-interest elasticity of the
demand for money. (Unless stated otherwise we use 'money'" to mean checking

plus NOW accounts. The question of other monetary aggregates is discussed
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in Section X). TFrom the viewpoint of the depositor, the advent of NOW
accounts meant an increase in the interest rate from zero to five percent.
It follows that the own-interest semi-elasticity of money demand is N/5,
holding in abeyance the possibility of offsetting changes in bank services.

The use of the controlled experiment resolves the problem of
simultaneous equations bias in this estimate. The own-interest elasticity
is the slope of the money demand curve. The introduction of NOW accounts
was an exogenous supply shift, raising the interest rate five points and
therefore sweeping out the money demand curve. Even though the institution
of interest-bearing checking accounts on a national basis would have
macroeconomic effects, if not fully accommodated by the Federal Reserve,
the impact on income and interest rates from the New England experiment is
presumably negligible.

We can find an approximate value for N by assuming that the resposmse
of money demand to the deposit rate is equal and opposite to the response
to the market rate, and by applying the five point interest jump to
standard estimates of the interest semi~elasticity of money demand. In
equation (IV.3), we estimate a demand for demand deposit equation similar
to Goldfeld's [Goldfeld, 1976, Table 1]. The dependent variable is the log
of real gnp, the levels of the time deposit rate and the treasury bill
rate, and a lagged dependent variable to complete the Koyck specification.
The regression was estimated by iterated Cochrane-Orcutt on quarterly data
from 1953:I1 to 1973:1IV.

(IV.3)

log M = -.7443 + .1394 log y - .0133 RTD - .0045 RTB + .7586log M_,

rho = .45
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The indicated long-run income elasticity is 0.577. The total long-run
interest semi-elasticity, i.e., adding both interest semi-elasticities, is
-0.0737. Multiplying this semi-elasticity times the five point interest
rate differential and then dividing by four, since about one-fourth of New
England demand deposits are held by consumers, we find that N, the
percentage increase in total third-party payment balances should be on the
order of 9.2 percent.

It is not clear, of course, that one can treat the experiment as if it
simply raised interest rates five percent. In the absence of legal
explicit interest, banks pay implicit interest by providing various
services at less than cost. As changing interest rates affect the profit
margin on each deposit dollar, banks partially compensate by adjusting the
amount of implicit interest provided. The five-percent interest payment on
NOW accounts induced banks to increase service charges to offset partially
the smaller profit margin. Whether the above calculation is a proper way
to estimate "the own interest' elasticity depends largely on whether banks
changed the implicit interest rate on deposits in response to a five
percent increase in the own rate by the same amount that they did in
response to similar past change in the market rate. The problems raised by
the question of implicit interest receive extended discussion in Section

IX.

V. Simple Quantitative Estimates of the Long-Run Increase in Money Demand

Simple estimates of the impact of the NOW account experiment can be
made using equations IV.l1 and IV.2. Since full adjustment to the presence
of NOW accounts took several years, we consider only the loang~run impact in

this section. June 1972 and December 1977 are convenient endpoints to use
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in making estimates since the former is the last FDIC call report before
initiation of the NOW experiment and the latter is the most recent date for
which call reports have been published by the FDIC. We treat Massachusetts
and New Hampshire where NOW's first existed as one unit and the rest of New
England as another unit.

Real demand deposits fell in the United States by 2.65 percent over
the five year sample period. (Note: All "percent changes" are actually
calculated as changes in natural logarithms). In Massachusetts and New
Hampshire, the real value of actual demand deposits fell by 25.7 percent.
However, the growth in real NOW accounts more than offset this decline. By
1977, real NOW balances had reached 26.4 percent of the 1972 demand deposit
level. Therefore, third-party accounts in the two states rose by 3.69
percent. (The percentage changes do not add because of the difference
between the log of a sum and the sum of logs). Therefore, using the simple
formula IV.1, the net increase attributable to NOW accounts is 1.64
percent.

It is necessary at this point to adjust for differential income
growth., During the five years, real personal income in the United States
grew 16.8 percent; the increase in Massachusetts and New Hampshire was only
8.24 percent. The long-run income elasticity reported in (Iv.3) is 0.577.
Use of this figure in equation IV.2 indicates that money demand in the two
states should have fallen by 4.94 percent relative to the rest of the
nation. Thus the total increase in third party payment accounts due to the
NOW experiment is 6.58 percent.

The choice of the true income elasticity has a non-trivial effect on
the result. A somewhat higher income elasticity of about .7 would increase

our estimate of the impact of the NOW account experiment to 7.02 percent
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and the more monetarist assumption of unitary income elasticity would
suggest an increase in money demand of 9.58 percent.

Our computations for the region formed by Connecticut, Maine, Rhode
Island and Vermont use as a base the last call report before the advent of
NOW's, December 1975. By December 1977, real demand deposits had fallen by
5.97 percent and real NOW accounts were 13.4 percent of the 1975 demand
deposit base. Total third party payment accounts in the four state area
rose 8.20 percent, compared to a 4.27 percent increase in the rest of the
United States over the same two-year period. The use of equation IV.1
indicates that NOW accounts caused a 3.93 percent increase in third-party
payment deposits. With the same three values for the income elasticity as
above, the adjusted increases attributable to the NOW account experiment

are 4.77 percent, 4.95 percent and 5.38 percent respectively.

VI. Econometric Estimates

The simple estimates of the preceding section are clearly limited by
the paucity of data. Since monthly fluctuations in the level of demand
deposits can be of the same order of magnitude as the NOW effect we are
estimating, estimates based only on two observed points are not likely to
be very efficient. In order to consider the trade-offs involved in
different estimation methods, it is useful to cast the problem in an
analysis of variance or regression framework. Assume that each observation

of money demand includes an error term e unique to the place and time,

t’
that the error is uncorrelated with the regional effect, the time effect,
and the NOW effect and that the error has expectation zero. Using N and N

to represent the estimate from formula IV.1 and the true NOW account

effect, respectively, we have
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Us Us

~ NE MNE
N= N+ (egy - ep) = (eg5 - egy)

If the errors are each of the same order as the NOW effect, then the
estimator, while unbiased, may not be particularly accurate. We take two
approaches to remedy this problem. First, we increase the number of
observations to increase the efficiency of the estimator while trying
several econometric techniques to achieve a more sophisticated
specification. Second, we use data based on individual deposits, since the
individual money demand is more directly related to the NOW account
experiment. The results from this approach appear in the next section. A
difficulty common to both approaches is that the data available at more
frequent intervals has a larger measurement error than that drawn from the

FDIC's Assets and Liabilities.

As a result of the Boston Federal Reserve Bank's careful monitoring of
the NOW account experiment, the monthly NOW deposit data appears to be

quite accurate. Since the call report data of Assets and Liabilities is

based on the balance sheet data of all commercial banks, the deposit
figures used in the previous section are probably accurate (although it is
known that banks sometimes adjust their portfolios in anticipation of call
reports). The monthly demand deposit data we have used is based on
observations of Federal Reserve member banks only. We have blown-up this
data, as described in detail in the appendix, so that it is comsistent with
all bank deposits by state and for the U.S. reported in Assets and
Liabilities. As a result, even the best adjustments to member deposit data
introduce some further error which reduces the efficiency of our
econometric estimates. Nonetheless, the errors introduced with the monthly

data may be more than offset by the increased sampling rate. Further,



20

investigation of some interesting questions about timing relies on the use
of regressions which have more parameters to be estimated than would be
possible without the monthly data. Therefore, we use the monthly data for
our econometric estimates.

Qur estimates follow the same form as the estimates from FDIC data in
the previous section. We estimate a standard money demand equation jointly
for the experimental area and for the United States net of the experimental
area. If our assumption that the money demand schedule, except for scale,
is the same in the New England area as it is in the rest of the nation is
at all untrue, some inaccuracy will be introduced into our estimates.

An alternative approach might be used which would not rely on a
jointly estimated money demand schedule. In principle, by assuming a
stable money demand function in the experimental area over the entire
sample period, we could estimate the NOW account effect by using a money
demand equation for the experimental area alone which would include a dummy
variable for the period of the NOW account experiment. However, deposit
demand dropped across the nation more or less concurrently with the
beginning of the NOW experiment. If we were to estimate the NOW account
effect solely through a time series regression on the experimental area,
the unexplained shift, the so-called "Case of the Missing Money" would more
than swamp the NOW account effect. Using the combined time series/cross
section technique, the shift washes out as long as the schedule fell
proportionately in the experimental and control area.

Regression estimates of the NOW account effect are presented in Table
VI-1. The dependent variable is the log of real third-party payment
accounts. Independent variables are the log of real personal income and the

logs of the time deposit rate and of the 3-month Treasury bill rate. The
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experimental area is divided into two regions: Region 1, Massachusetts and
New Hampshire, where NOW's started in September 1972 and Region 2 including
Connecticut, Maine, Rhode Island and Vermont in which NOW's started in
March 1976. Each regression includes a constant term and a regional dummy
for each state concerned. The regression equations all take the general
form of equation (VI.1).
(Vi.1) 1log Mi = NDi + c

i
log Yt + <, log RTDt + ¢, log RTBt

1
+c+RDl+TDt

3

é -

t - dummy variables for the NOW effect
RD - dummy variables for the regional effect

TD, - dummy variables for the time effect

The NOW account experiment developed gradually, especially in
Massachusetts and New Hampshire. For this reason, we use a series of dummy
variables to estimate the NOW effect. Five subperiods, with the last two
subperiods corresponding to the experimental period for the four state
area, make up the NOW account period. The number of subperiods represents
a compromise between a desire to estimate the timing effect most accurately
and the need to have enough months within each subperiod to estimate
accurately the coefficient. Time effect dummies exactly match the NOW
effect dummies, except that they apply to both the experimental and control

regions.
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TABLE VI-1
Third-Party Payment Balances

Equation 1 Equation 2
64:1 to 78:4 Mass., N.H. Conn., Me., RI, Vt.
NOW Effect
72:9 to 73:12 0.0558 -
(0.0176)
74:1 to 75:2 0.01813 -
(0.0194)
75:3 to 76:2 0.05357 -
(0.0194)
76:3 to 77:3 0.05088 ~-0.01003
(0.0194) {0.0178)
77:4 to 78:4 0.06786 0.00705
(0.0194) (0.0178)
Demand Variables
Log y 0.9248 0.6445
(0.0434) (0.0366)
Log RTD -0.5632 -0.05900
(0.0657) (0.0510)
Log TB -0.04777 -0.03521
(0.0133) (0.0109)
Constant 2.949 5.236
(0.397) {0.339)
Regional Effects
Mass. -0.3454 -
(0.149)
N.H. -1.016 -
(0.244)
Conn. - -1.827
(0.145)
Me. - -2.443
(0.199)
RI - -2.283
(0.195)
vT - -2.664
(0.228)
Time Effects
72:9 to 73:12 -0.2766 0.03970
(0.0158) (0.00827)
74:1 to 75:1 -0.05417 ~0.05982
(0.0189) (0.0111)
75:2 to 76:2 -0.1377 -0.1153
(0.0182) (0.0103)
76:3 to 77:3 -0.1355 -0.1546
(0.0182) (0.0175)
77:4 to 78:4 -0.1299 -0.1350
(0.0182) (0.0175)
R-squared: 0.9996 SER: 0.054 R-squared: 0.9995 SER: 0.055
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The income and interest elasticities are all of the expected size and
have small confidence intervals, although the income elasticity and the

time deposit rate elasticity are perhaps somewhat larger in absolute value
than is usual. The shift in the money demand function, as measured by the
time effect dummies, is rather large.

The regional effects for the experimental areas are negative and
highly significant. While it is not surprising that there is some relative
difference in money demand between New England and the rest of the United
States, the population difference accounts for part of the estimated
regional effect. If the true money demand equation is specified in per
capita terms, with money demand and income divided by population, then the
equation as we estimate it should include the term (l-c)log POP, where ¢ is
the income elasticity. Since the relative population of the experimental
states to the control area is almost a constant over the estimation period,
the regional effect includes (l-c) times the log of the ratio of state to
US population. Using 1970 population figures, the regional effects for
Massachusetts and New Hampshire should be -0.264 and -0.418, in equation 1.
This population effect can explain most of the Massachusetts dummy, but
only a small part of the New Hampshire dummy. The joint hypothesis that
the population effect can account for both dummy variables can be rejected
at any level of significance. Feige made the same finding in a broader
time series cross section study [Feige].

The NOW effect coefficients demonstrate a large and significant
increase in money demand in the last two subperiods. The estimates for the
original two states are approximately the same as the point estimate done

with the FDIC data. The estimated effect for the four state region is
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TABLE VI-2
Third Party Payment Balances
(Shorter NOW Subperiods)

Equation 1 Equation 2
64:1 to 78:4 Mass., N.H. Conn., Me., RI, Vt.
NOW Effect
72:9 to 73:2 0.04778 -
(0.0274)
73:3 to 73:8 0.03589 -
(0.0274)
73:9 to 74:2 0.06977 -
(0.0274)
74:3 to 74:8 0.01410 -
(0.0274)
74:9 to 75:2 0.02109 -
(0.0274)
75:3 to 75:8 0.04702 -
(0.0274)
75:9 to 76:2 0.07013 -
(0.0274)
76:3 to 76:8 0.04717 -0.0028
(0.0274) (0.0254)
76:9 to 77:2 0.05624 -0.0082
(0.0274) (0.025)
77:3 to 77:8 0.05044 -0.0311
(0.0274) (0.0254)
77:9 to 78:4 0.07807 -0.0228
(0.0239) (0.0222)
Demand Variables
log v 0.9429 0.6098
(0.0454) (0.0385)
log RTD -0.6010 -0.0113
(0.0692) (0.0541)
log TB -0.04759 -0.0219
(0.0142) (0.0117)
Constant 2.806 5.5241
(0.411) (0.3536)
Regional Effects
Mass. -0.2829 -
(0.156)
N.H. =0.9145 -
(0.255)
Conn. - ~1.9648
(0.1529)
ME - -2.6316
(0.2094)
RI - -2.8792
(0.2400)

VT - ‘ -2.4676

fnn "npec iy
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to
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R-squared:
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TABLE VI-2 (continued)

Equation 1
2 -0.01036
(0.0230)
8 -0.04674
(0.0234)
2 -0.01688
(0.0246)
8 -0.03555
(0.0252)
2 -0.08929
(0.0247)
8 -0.1268
(0.0243)
2 -0.1423
(0.0242)
8 -0.1391
(0.0241)
2 -0.1257
(0.0242)
8 -0.1292
(0.0241)
4 -0.1258
(0.0216)

0.9996 SER: 0.05337

R-squared: 0.9995

Equation 2

0.0701
(0.0109)

0.0126
(0.0116)
-0.0064
(0.0134)
-0.0661
(0.0139)
-0.0923
(0.0135)
-0.1089
(0.0128)
-0.1300
(0.0127)
-0.1681
(0.0238)
~0.1486
(0.0238)
-0.1424
(0.0238)
-0.1344
(0.0211)

SER: 0.05453
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smaller than that with the FDIC data. Very small standard errors accompany
the estimates of the NOW account effects (subject to the assumptions of the
model). No significant effect appears in the first three subperiods, a
fact which conforms directly with the observable growth in NOW's. By
January 1976, almost the end of the third subperiod, NOW accounts were only
11 percent of total third party payment accounts in Massachusetts and New
Hampshire. Since most NOW accounts displace demand deposits rather than
add to them, the actual increase in third party payment accounts in this
period was probably below the noise level in our estimates.

For the estimates reported in Table VI-2 we doubled the number of sub-
periods by cutting the length of each subperiod in half. The results are
similar to those reported in Table VI-1. There is little evidence of any
effect before September 1975 and the estimated long-run increase is 7.8
percent. The increase in third party payment balances occurred fairly
smoothly. Figures III-2 (A & B) exhibit a similar smooth adoption of
NOW's. Note that adjustment of demand to NOW account interest proceeded
considerably more slowly than the rate of adjustment to market interest
rates implied by equation (IV.3). Indeed, it is not fully clear whether
the long-run equilibrium had been achieved by the end of our data sample.

There is ample evidence that money demand responds with a distributed
lag to changes in income and interest rates. Goldfeld uses a Koyck
distribution and reports a mean lag of approximately six months. We chose
to use an Almon lag rather than a Koyck lag for several reasons. First, a
Koyck lag estimation would co-mingle the lagged response to income and
interest rates with the gradual response to the NOW account experiment
itself. BSecond, since the relative income effects are important, we prefer

not to constrain the lag patterns of income and interest rates to be



27

identical. Third, introduction of a lagged dependent variable on the right
hand side opens the possibility of additional econometric problems without
any compensating benefit.

Table VI-3 reports regressions using third-degree, 36 month, Almon
lags. The long-run income and interest elasticities are quite similar to
those estimates reported in earlier regressions. We interpret this result
as confirmation of the idea that the elasticities in the regressions with
contemporaneous right-hand side variables are estimates, as desired, of
long-run values. The NOW effects estimated in the distributed lag re-
gressions are approximately the same as those reported in Table VI-1.

All the preceding procedures mix the estimation of the NOW account
effect with the estimation of the structural parameters of the money demand
equation. In other words, we use all available data from the experimental
and control regions and from both the experimental and pre-experimental
periods. The most efficient sta£istical procedure requires the use of all
available data generated by the true model.

Portions of our data may generate incorrect estimates of some of the
parameters, particularly the income elasticity. The income elasticity of
NOW accounts, which share some characteristics with time deposits, may be
larger than the income elasticity for true demand deposits. The relevant
income elasticity to adjust for what the level of deposits would have been
in the absence of the experiment is the demand deposit elasticity. We
have also observed that money demand equations estimated with data which
includes the period of the "mysterious shift" in money demand tend to show
income elasticities decidely differeant than previous estimates. Since our
estimate of the income elasticity significantly affects our estimate of the

NOW effect, we would like to use data which avoids these two problems.



64:1 to 78:4

NOW Effect
72:9 to 73:12

74:1 to 75:2
75:3 to 76:2
76:3 to 77:3
77:4 to 78:4

Demand Variables

Sum of Coefficients for:

Log ¥
Log RTD

Log TB

Constant
Regional Effects

Mass.

N.H.

Conn.

Me.

RI

Time Effects
72:9 to 73:12

74:1 to 75:2
75:3 to 76:2
76:3 to 77:3

77:4 to 78:4

P armit1a vl - n aan
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TABLE VI-3
Almon Lags

Equation 1

Mass., N.H.

0.0528
(0.0150)
0.0105
(0.0166)
0.0659
(0.0194)
0.0500
(0.0165)
0.0901
(0.0165)

1.5845
(0.0796)
~-1.2870
(0.8293)
-0.03151
(0.0406)

-2.7704
(0.7086)

1.9214
(0.2664)

2.6954
(0.4379)

-0.0389
(0.0210)
-0.0072
(0.0275)
-0.0518
(0.0267)
~0.0560
(0.0977)
~0.0977
(0.0291)

n N/ e10

Equation 2

Conn., Me., RI, Vt.

-0.0136

{0.0170)
0.0200

(0.0171)

0.7825
(0.0226)
0.0292
(0.0164)

-0.1830
(0.0081)

3.8912
(0.6538)

-1.2862
(0.2778)
-1.6951
(0.3813)
-1.5547
(0.3765)
-1.8003
(0.4380)

~0.0078
(0.0164)
~-0.0732
(0.2259)
-0.1334
(0.0216)
-0.1876
(0.0238)
-0.1929
(0.0273)

P
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Since the data before the initiation of the NOW experiment is
unpolluted, we ran our demand equation on U.S. data through August 1972 to
obtain clean parameter estimates. We then used these parameter estimates
to constrain the coefficients on income and interest rates in a regression
covering the entire period. The resulting estimates of the NOW account
effect are unbiased even if the NOW experiment itself shifted the
elasticities on third-party payment accounts. Table VI-4 reports both
equations. The estimated NOW account effect is essentially the same as

previous estimates.

VII. Money Demand of Individuals

Only individuals may hold NOW accounts. The estimates in the previous
sections use gross demand deposit data which includes businesses and other
depositors as well. In fact, individuals hold only about a third of total
demand deposits. Whereas for some questions, such as the change in the
overall monetary aggregates, the total deposit figure is the relevant one,
individuals' deposits yield the most direct estimates of the NOW effect.

Although banks do not break down their balance sheets by ownership
categories, the Federal Reserve surveys banks and reports gross demand
deposit ownership based on the sample surveyed. For the nation, these

results appear in the Federal Reserve Bulletin. The Boston Federal Reserve

has made the New England survey figures available to us. Since the data on
individual deposits represents only sample results, and since large
reporting banks are sampled monthly while a broader sample is taken
quarterly, we have adjusted the raw figures to represent individuals' gross
demand deposits. The individual third-party payment accounts equal NOW's

plus these gross demand deposits. The details appear in the appendix.



64:1 to 78:4

NOW Effect
72:9 to 73:12

74:1 to 75:2
75:3 to 76:2
76:3 to 77:3

77:4 to 78:4

Constant

Regional Effects
Mass.
N.H.
Conn.
Me.
RI
VT

Time Effects
72:9 to 73:12
74:1 to 75:2
75:3 to 76:2
76:3 to 77:3
77:4 to 78:4

R-squared: 0.9985
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TABLE VI-4

Using Constrained Income and Interest Coefficients

SER:

Equation 1 Equation 2
Mass., N.H. Conn., Me., RI, Vt.
0.0535 -
(0.0209)
0.0123 -
(0.0229)
0.0400 -
(0.0229)
0.0471 -0.0166
(0.0229) (0.0199)
0.0622 -0.0046
(0.0229) (0.0199)
8.178 8.161
(0.0062) (0.0052)
-2.1845 -
(0.0083)
-4.0122 -
(0.0083)
- -2.8313
(0.0069)
- -3.8189
(0.0069)
- -3.6320
(0.0069)
- -4.2400
(0.0069)
0.0334 0.1045
(0.0171) (0.0073)
-0.0290 0.0136
{0.0187) (0.0080)
-0.1057 -0.0436
(0.0187) (0.0080)
-0.0853 -0.0682
(0.0187) (0.0178)
-0.0511 -0.03406
(0.0187) (0.0178)

0.0637 R-squared: 0.9984 SER:

0.0615
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Table VII-1 and Table VII-2 report the regression results of our
standard equation with the timing broken down into five and eleven sub-
periods respectively. While the results are substantially the same, the
regression using shorter subperiods yields the additional information that
the NOW account effect appears to grow along a smooth path. These results
should be our most accurate ones, except for the added measurement error in
the sampling of deposit ownership.

The first regression in Table VII-1 shows an income elasticity of
0.88--in line with usual estimates. However, the standard errors on the
interest elasticities are too large for meaningful results. The NOW
account effect is trivial in the first two periods. There are two reasons.
First, total NOW balances were in fact fairly small in the first year of
the experiment (see Section III); Second, the percentage increase in New
England is a weighted average of the increase in Massachusetts and New
Hampshire and the zero change in the other four states where NOW's did not
yet exist.

This understatement of the impact of the NOW account experiment occurs
also in the third period. The 10 percent estimated effect probably repre-
sents an average of a 25 percent effect in Massachusetts and New Hampshire
and the zero effect of the four states. The third, fourth and fifth
periods show highly significant and progressively larger NOW account
effects. By the end of our cobservation period, we estimate that personal
deposits were 38 percent larger than they would have been in the absence of
the experiment. The standard error of that estimate is only &4 percentage
points.

Since data on demand deposits held by individuals is available for the

New England region as a whole, but not on a state by state basis, the
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TABLE VII-1
72:4 to 78:4 New England Individual Deposits
OLS GLS
NOW Effect
72:9 to 73:12 0.0289 0.0125
(0.0329) (0.0271)
74:1 to 75:2 -0.0038 -0.0163
(0.0336) (0.0282)
75:3 to 76:2 0.0998 0.0774
(0.0355) (0.0300)
76:3 to 77:3 0.2725 0.2452
(0.0355) (0.0300)
77:4 to 78:4 0.3883 0.3534
(0.0374) (0.0321)
Demand Variables
log v 0.8822 0.4537
{0.2555) (0.2356)
log RTD -0.0499 0.0649
(0.2154) (0.2321)
log TB 0.0123 -0.0121
(0.0411) (0.0436)
Constant 1.1446 5.704
(2.798) (2.5637)
Regional Effect
N.E. -0.7891 -1.9508
(0.694) (0.6411)
Time Effects
72:9 to 73:12 -0.0221 0.0144
(0.0288) (0.0264)
74:1 to 75:2 -0.0562 -0.0284%
(0.0316) (0.0305)
75:3 to 76:2 -0.0951 -0.0720
(0.0304) (0.0282)
76:3 to 77:3 -0.1188 -0.0888
(0.035) (0.0220)
77:4 to 78:4 -0.1333 -0.0766
(0.0425) (0.0385)
R-sgquared: 0.9993 SER: 0.0440 R-squared: 0.9993
SER RHO

USNET  0.0431 0.0449
NE 0.0373 0.0389



72:4 to 78:4

NOW Effect
72:9 to

73:3 to
73:9 to
74:3 to

74:9 to

73:2
73:8
74:2
74:8

75:2

Demand Variables

log vy

Log RTD
Log TB
Time Effects
72:9 to
73:3 to
73:9 to
74:3 to

74:9 to

R-squared:

73:2

73:8
74:2
74:8

75:2

0.9995

(0.
(3.

(0.

(0.

.0053
.0344)
.0118
.0349)
.0114
.0366)
.0173
.0346)
.0117
.0358)

.3511
2956)
329)
.1127
3138)
.0486
0527}

.0114
.0280)
.0164
.0362)
.0390
.06440)
.0682
.0449)
.0939
.0410)

SER 0.039%6
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TABLE VII-2

Individual Deposits
New England

75:3
76:9
76:3
77:9
77:3

77:9

to 76:8
to 76:2
to 77:8
to 77:2
to 77:8

to 78:4

Constant

Regional Effect

N.E.

75:3
76:9
76:3
77:9
77:3

77:9

to 76:8
to 76:2
to 77:8
to 77:2
to 77:8

to 78:4

.0509
.0362)
.1043
.0391)
.1869
.0383)
.2883
.0365)
.3279
.0394)
.3637
.0383)

L6757
.329)

.2326
.8038)

.0888
.0398)
.1000
.0429)
.1043
L0445)
.0884
.0477)
.1086
.0532)
.0768
.0562)
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simplest way to correct the underestimation of the early effects in Massa-
chusetts and New Hampshire is to form a proxy for personal third party pay-
ment accounts in each state. Although we have gross demand deposits and
NOW's for each state, we have the ratio of personal demand deposits to all
demand deposits only for New England as a whole. The best assumption is
that the personal to total deposit ratio in the four non-experimental
states bore the same relation to the United States ratio as it did before
the experiment. This assumption allows us to estimate the four state per-
sonal deposit total which we subtract from New England personal demand de-
posits to obtain the personal deposits in the two experimental states. This
procedure is used until the initiation of NOW's in Connecticut, Maine,
Rhode Island and Vermont, after which the New England ratio is applied to
each state. This method obviously introduces some error into each state.
However, since the level of personal deposits in the experimental region is
correct. on average, the estimated coefficients ought to be more or less un-
biased. Table VII-3 reports the regression results using total third-party
payments by state equal to personal deposits plus NOW's,

The strength of our econometric results based on deposits owned by
individuals stands in sharp contrast to our regressions based on all de-
posits. This is as expected, since only individually owned-accounts are
eligible to participate in the NOW experiment. No significant increase in
individual heldings of checkable accounts existed during the first 15
months of the experiment. By the end of our data period, the NOW experi-
ment was responsible for a 35 to 40 percent increase in third party payment
balances held by individuals. It also appears that the original Massa-
chusetts and New Hampshire region maintained a larger NOW account effect
than the other four states. However, the strength of this conclusion must
be tempered somewhat in light of probable inaccuracies in our method of

attributing individual demand deposit balances to the various states.



72:4

to 78:4

NOW Effect

72:
741
75:

76:

77:

76

77:

9 to 73:12
1 to 75:2
3 to 76:2
3 to 77:3

4 to 78:4

:3 to 77:3%

4 to 78:4%

Demand Variables

log vy
log RTD

log TB

Constant

Regional Effects

Time

Conn.

Maine

Mass,

N.H.

R.I.

vt.

Effects

72:9 to 73:12

74:1 to 75:2

Six New England States
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Table VII-3

Individual Balances

OLS

.0268
.0404)
.1102
.0417)
. 3085
.0417)
.5837
.0493)
.7175
.0493)
.5204
.0421)
.4512
.0420)

.6012
.1533)
-0308
.2472)
.0057
.0454)

.7359
.724)

L7475
.6144)
.5637
.833)
.6781
.5346)
.5502
.8538)
.6959
.8244)
.0677
.9553)

.0375
.0279)
.1233
.0331)

(0.
(0.
(0.
(0.

(0.

(0
-0

(0.

GLS

.0171
0257)
.0927
0321)
.1960
0348)
.3775
0406)
.4189
0435)
.3585
.0378)
.3421)
0402)

.5535
.1186)
.2829
.2514)
.0498
.0450)

.5598
.3297)

.4883
L4744)
.1834
.6445)
.9352
.4105)
.2838
.6585)
. 0045
.6373)
.5347
.7389)

.0163
.0269)
.0427
.0335)
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Table VII-3 (continued)

75:3 to 76:2 -(0.1485 -0.0873
(0.0301) (0.0310)
76:3 to 77:3 -0.1884 -0.1277
(0.0416) (0.0323)
77:4 to 78:4 -0.2407 -0.1021
(0.0433) (0.0339)

R-squared: 0.9982 SER: 0.09438 R-squared: 0.9994

SER RHO
USNET 0.0471 0.0707
Conn. 0.0492 0.7821
Maine 0.0527 0.8384
N.H. 0.0580 0.8213
R.I. 0.0519 0.8662
vt. 0.0569 0.8295

*Coefficients of dummies unique to the four state region which show the
difference between them and the two state region. Thus, the coefficients
indicate that the NOW effect in the last period for Massachusetts and New
Hampshire was 0.7175 while that for the other 4 states was 0.2663 or 0.4512
below that of the 2 states,
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We have assumed homoskedastic errors throughout. It seems unlikely
that the error terms are truly independently and identically distributed.
Even though ordinary least squares estimates are unbiased, a generalized

least squares approach is more efficient and also leads to correctly
reported standard errors. In the second column of Tables VII-1 and VII-3,
we report generalized least squares results. The stochastic specification
allowed for a cross-sectionally heteroskedastic, serially correlated, and
contemporaneously correlated error structure. The results are quite similar
to those found in the ordinary least squares results. {(We ran similar
tests on total, as opposed to individual, third party payment accounts.

The point estimates of the NOW account effects were smaller than the
ordinary least squares results and had large standard errors. As a result,
the estimates were not significantly different from either zero or from the
OLS results.)

VIII. Summary of money demand measurements

We have produced essentially three estimates of the "NOW account
effect”, the increase in third-party payment accounts due to the payment of
interest in New England. The first estimate was of the increase in gross
demand deposits plus NOW's of individuals, partnerships, and corporations
using call reports before and after the experiment. The second estimate
used monthly data on gross demand deposits plus NOW's. The third used
monthly, survey-based data on personal demand deposits, plus NOW's. We
employed each basic data source for several variants of the basic measure-
ment. In this section, we review the general results and discuss the

accuracy of our estimates.
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In Section IV we calculated that the increase in gross demand deposits
should be 9.2 percent, based on an estimate of the market semi-elasticity.
Such an increase corresponds approximately to a 37 percent increase in
personal deposits. The estimates from the call reports showed an increase
in Massachusetts and New Hampshire of between 6.6 and 9.6 percent. The
indicated increase in the shorter experimental period for Connecticut,
Maine, Rhode Island, and Vermont was from 4.8 to 5.4 percent. Ordinary
least squares regressions on the monthly gross demand deposit data show
that the NOW account effect in Massachusetts and New Hampshire reached
about 6.9 percent with a reported standard error of 1.9 percent. A very
general stochastic specification reduced the point estimate to nearly zero
and increased the standard error to 2.3 percent. Ordinary least square
regressions on the other four New England states show no appreciable NOW
account effect with a standard error of 1.8 percent. Regressions on the
personal deposit data show an increase of 38 percent with an associated
standard error of 4 percent. Regressions allowing for a very general
stochastic specification produce the same result.

We can conclude that the NOW account effect measured against total
deposits was small. Even if the true effect is two standard errors above
the point estimates, the total increase in money demand is no more than 10
percent. Even a 10 percent increase, when due to such a large, 5 point,
interest increase, must be considered very small. This increase took
several years to develop. No change in interest payments limited to
personal demand deposits is going to change aggregate money demand
drastically.

The NOW account effect on personal deposits is much more clearly esta-

blished, with a "t-statistic" of ten. As an interest elasticity this
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effect, too, is modest. Even the estimated 40 percent increase in demand,
relative to such a large interest rate increase, indicates a highly
inelastic demand for money. If, on the other hand, general extension of the
experiment caused a 40 percent increase in overall money demand, the effect
on the economy would be most dramatic, unless adequately accommodated by
the monetary authorities.

It is hardly surprising that the NOW effect shows up so much more
clearly when the analysis is limited to those agents who may hold NOW
accounts. A relatively small shift in business deposit demand in the
United States versus New England is enough to swamp the NOW account effect.
it is also not surprising that the use of monthly data does not add very
much power to our tests. The month-to-month variation in deposits is
great. The standard deviation of deposits around an exponential trend, was
5.8 percent for the United States and 12 percent for Massachusetts, in our
sample. In other words, the typical monthly fluctuation in reported

deposits is as large as the effect we are trying to detect.

IX. Estimates of the Own-Interest Elasticity of Money Demand

The NOW account experiment is the first, recent significant case of
interest-bearing demand deposits. Having observed an N percent increase in
deposits due to an increase in the deposit interest rate from zero to £
we calculate the own-interest semi-elasticity to be N/rD.

Before the NOW account experiment, banks generally paid interest on
deposits through the provision of free services. The observed N percent
increase in deposits is due to the combination of the increase in explicit

interest and the partially offsetting effect of the decrease in "implicit

interest'.
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Measuring the increase in explicit interest is considerably easier
than measuring the decrease in implicit interest. The notion of the
own-interest elasticity is used to answer two different questions. First,
how much would deposits increase if the NOW experiment were to be extended
by a one-point, additional increase in the rate on NOW accounts, all other
explicit rates held constant. The second question is, how much would
deposits increase if the NOW account rate were to increase one percent
helding explicit market and implicit deposit rates constant, as in a regime
where implicit interest was replaced by marginal cost pricing?

The Regulation Q ceiling limits NOW accounts interest to a five
percent maximum. This rate is essentially the effective rate as well.
Although some banks experimented with lower rates, the mean rate has been
about 4.95 percent. Using the results of the regressions of individual
accounts, the semi-elasticity implied is 0.0776

To show just what we have and have not measured, we consider a deposit
demand equation which includes both observable and unobservable elements.
In equation (IX.1) P and r are the explicit interest rate on
deposits, the implicit rate on deposits, and the market interest rate

respectively. Other arguments are omitted.
. = + -
(IX.1) log D ar *ar -ar

The implicit rate £ is generally unobservable and its coefficient a
is generally inestimable. (For some exceptions, see [Becker], [Santomero],
and [Startz]). Until the advent of NOW accounts, the explicit rate was
zero. Suppose for simplicity that the implicit rate has been proportional
to the market rate, as in (IX.2), where OEﬁlil and § is the fraction of

deposits available for investment after reserve requirements are satisfied.
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(IX.2) r = Blér

The estimate usually reported for the interest semi-elasticity is
really an estimate of amB16 - a rather than of just a. Analogously, our
estimate of N is not a_r_, but rather a_r + a Ar , where Ar is the

X X XX m m : m
(negative) change in implicit interest which partially offsets the explicit
payments.

Our first question about the impact of an increase in the ceiling on
explicit payments can be answered directly if we assume that the drop in

implicit interest is proportional to the increase in the explicit rate, as

in (IX.3)
{IX.3) r = Blﬁr - ﬁzrx

Our reported semi-elasticity is actually a_ - 523m' This reported
estimate is also the correct estimate for comnsidering how much deposits
will increase with a further increase in the deposit rate.

If the Regulation § ceiling were abolished rather than simply raised,
we might expect to see implicit interest largely disappear in favor of
marginal cost pricing. To predict in advance the behavior of money demand
in such a world, it would be convenient to have an estimate of a_ not
confounded by the contribution of implicit interest. [Santomero] reports
regression results which indicate a value of a in the neighborhood of 0.1
to 0.2. By combining Santomerc's estimate of the implicit interest
semi-elasticity with data on the actual change in implicit interest, we can
indirectly estimate the semi-elasticity of explicit interest, a_

Two different estimates of the change in implicit interest are avail-
able. The first is a direct estimate based on the Functionmal Cost Analysis
program of the Federal Reserve System. The second is based on NOW account

service charge revenue data collected by the Boston Federal Reserve Bank.
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Estimates of the costs and revenues associated with NOW accounts and

regular personal checking accounts are made annually as part of the Func-

tional Cost Analysis program of the Federal Reserve. The data, intended as
a guide for bank management, is not perfectly comparable across time and
regions, but probably represents the most successful effort to attribute
total bank costs directly to the various bank services. Table IX-1 shows

estimates for personal accounts in New England and the United States in
1972, for NOW accounts in New England and for personal accounts in the

United States in 1977. (The U.S. figures include New England).

TABLE IX-1

Implicit Interest on Personal Checking
(Annual Percentage Rates)

New England National
1972 1977 1972 1977
Gross Expenses 6.19 2.12 4.29 6.82
Service Charge 2.52 0.21 1.60 1.71
Revenue
Net Expenses 3.67 1.91 2.69 5.11
(r)
Explicit Interest - 4.79 - 0.14
(r,)

Source: Functional Cost Analysis, 1972 and 1977. (See appendix note).
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As with relative changes in income in earlier sections of the paper,
we need to find the relative change in implicit interest in the
experimental and control areas. In New England, implicit interest fell by
1.76 points, while nationally it rose by 2.42 points. The relative change,
4.18 points, is undoubtedly too large for the reasons indicated below.
Depending on the value chosen for a s the value of amArx is -0.42 to -0.84.
Using 0.39 as the total NOW account effect and 5.0 as the explicit interest
rate, the value of the explicit interest semi-elasticity is 0.16 to 0.25.
Note that these figures correspond to elasticities, taken around 5 percent,
of 0.81 and 1.2, respectively.

The calculation of implicit interest is complicated considerably by
the fact that implicit interest is not paid by supplying services propor-
tional to balances. The implicit interest rate, net expenses per account
divided by average account size, can be large either if services are large
or balances are small. In 1972, the average New England account was about
80 percent as large as the national average account. In 1977, NOW accounts
were 275 percent as large as the national average. Suppose we were to make
the extreme assumption that the numerator of the implicit rate, net service
costs, is the true measure of implicit interest. The measures of implicit
interest reported in Table IX-1 would have to be adjusted to reflect the
size of New England versus U.S. accounts. The resultant drop in implicit
interest in New England versus the entire nation is indistinguishable from
zero. The explicit interest semi~elasticity would be about 0.08.

Although evidence on the relative changes in implicit interest pay-
ments in New England versus the United States is limited, it points
strongly toward a conclusion that very little relative change occurred.

The FCA survey includes estimates of activity directly in terms of the
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number of checks and deposits per account. Nationally, activity was about
equal to that in New England before the experiment and was about eleven
percent greater than that in New England by 1977. These figures probably
contain substantial measurement error. Nationally, gross expenses per
account were about two percent more than in New England in 1972 and about
twenty percent more in 1977. The net expense figures were five percent
higher for the U.S. than New England in 1972 and equivalent in 1977.

The appropriate economic measurement is probably some compromise
between net expenses per dollar and net expenses per account. Casual

observation suggests that implicit interest has not fallen in New England
relative to the United States. A study by Kimball, [Kimball, especially
section III], on New England bank profitability, provides some concurring
evidence. New England banks, especially in the Boston area, continue to
offer consumer oriented services which compare favorably with other areas
of the country. If anything, New England banks have lowered service charge
schedules more aggressively. Despite much publicity about the elimination
of free NOW accounts, collected service charges on NOW accounts remain
negligible. Boston Federal Reserve figures show service charge collections
running at about a 25 basis point annual rate as late as August 1978. To
some extent, larger NOW balances may indicate opportunity costs for
consumers. Even those banks which impose mirimum balance requirements
typically set those minimum levels well below the average size of NOW
accounts.

Inconclusive as the evidence may be, a guess of a half-point drop in
implicit interest due to the NOW account experiment seems more reasonable
than a four point drop. A reasonable estimate for the semi-elasticity of
demand deposits with respect to the explicit own-interest rate, as is then
0.09. Thus the elasticity of deposit demand with respect to explicit deposit

interest, evaluated at the 5 percent ceiling, is a little under one-half.
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X. Implications of interest bearing accounts for the conduct of monetary

policy

How should the Federal Reserve change its conduct of monetary policy
with the initiation of automatic transfer accounts? These new accounts are
in most, but not all, ways the same as NOW accounts. The New England ex-
periment at least provides guidelines.

Adoption of interest bearing checking accounts takes time. Two years
after commercial banks received authority to issue NOW accounts in
Mssachusetts, NOW's had reached about 10 percent of gross demand deposits.
Two years after NOW's were authorized in Connecticut, they had reached
about 12.5 percent of gross demand deposits. By this later date, April
1978, NOW's in Massachusetts were almost thirty percent of gross demand
deposits. Interest bearing deposits grew slowly, but now constitute a major
fraction of total deposits.

The best organization for a discussion of the conduct of monetary
policy centers on the demands for the various monetary aggregates. First,
we discuss the demand for bank reserves and, second, we look at rules
controlling Ml and higher aggregates (current, rather than reformed,
definitions). A more extended discussion may be found in [Tatom].

The demand for bank reserves can be expected to fall sharply. Consider
first the case in which all personal deposits converted to NOW's, or the
equivalent, and in which there is no increase in checkable accounts from
other assets. For a member bank, the average reserve requirement against a
true demand deposit is approximately 13 percent, while that against NOW's,

technically savings deposits, is only 3 percent. Since individuals hold
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about one-third of demand deposits, conversion would lower reserves
required against checkable accounts by one-quarter. Since reserves against
demand deposits are approximately three-quarters of total bank reserves,
one would expect the demand for reserves by banks to fall by about 20
percent. Unless the central bank accommodates this drop, a large,
unintended expansion will occur. By the same token, one should not
interpret a contraction of bank reserves, intended to accommodate the
change in demand, as an attempt to contract the money supply.

If we take 7 percent as the best estimate of the likely increase in
third party payment accounts due to the experiment and if the increase
comes totally from assets not presently subject to reserve requirements,
then the demand for bank reserves would increase about 1.2 percent.
However, since some part of the increase comes from time and savings
deposits already subject to reserves at the 3 percent rate, this small
offsetting effect would be even smaller.

An additional possibility for large changes in reserve demand stems
from the peculiar reserve structure of our banking system. Institutions,
similar from the viewpoint of the public, face very different reserve
requirements so that movements from onme type of institution to another
cause changes in reserve demand. Moreover, the increase in third party
payment powers for thrifts reduces the distinction between thrifts and
commercial banks. In New England, thrifts started NOW accounts and held 3%
percent of NOW balances as of April 1978. Any money transferred from
member banks to thrifts lowered the demand for reserves against these
deposits to zero.

Transfers of funds in the other direction however, from thrifts to

commercial banks, would raise the demand for reserves. The newly
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authorized "automatic transfer" service are somewhat different from NOW's.
The primary difference is that the new service is limited to commercial
banks. This distinction gives commercial banks a great competitive

advantage over thrifts.

Evidence from the New England experiment suggests that some consumers
moved their regular savings accounts from thrifts to commercial banks,
despite the thrifts offering of NOW's. This suggests that people have
tended to consolidate their accounts in commercial banks more than in
thrifts. Such shifts would have raised the demand for bank reserves. With
automatic transfers available only in commercial banks, commercial banks
will not lose checking deposits to thrifts. To the extent that
consolidation of accounts in commercial banks occurs, the demand for bank
reserves will rise.

The fact that nonmember banks do not hold reserves at the Fed intro-
duces another complication. It has been suggested that the introduction of
NOW's hastened the decline in membership. One explanation given is that
lower profit margins have induced banks to lower costs. Banks previously
able to absorb the costs of membership no longer can do so. A suggested
second, related, cause is that the introduction of interest-bearing
accounts encourages managements to review their entire cost structure.
Banks which might have left the Fed eventually, do so immediately. Working
in the other direction is the fact that the lower reserve requirement on
NOW's reduces the prime burden of Fed membership, non-interest bearing
reserves.

The Federal Reserve Board lacks the authority to allow NOW's nation-
wide. It remains to be seen whether there is an economic as well as a legal

distinction between NOW and automatic transfer accounts. Conceivably,
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there could be a nontrivial cost to making the "transfer" between savings
and checking. It is also possible that consumer confusion about the new
accounts could slow adoption. (Congress has given permission, for no
apparent logical reason, for NOW accounts for Federally chartered banks in
New York State. Some of these banks have announced plans to offer NOW's
instead of the automatic transfer plan.)

Changes in broader monetary aggregates will be less dramatic, but
still substantial. We discuss the expected changes first and some new
problems of measurement second.

Traditionally, the most important mometary aggregate has been M Our

1
estimates indicate that total checkable accounts in New England rose by
about seven percent. Assuming that the increase takes place over a couple
of years, failure by the central bank to accommodate this increase in money
demand would cause a large economic contraction. Therefore, one should not
interpret a gradual.increase in the money supply for the purposes of
accommodating the change in demand as inflationary policy. (Note that we
implicitly assume that little of the increase in checkable accounts
displaces public currency holdings.)

Individuals hold a smaller fraction of total demand deposits in New
England than in the rest of the nation, about one-fourth versus one-third.
If our 38 percent estimate of the increase in individual accounts is
accurate, then the national increase in checkable accounts ought to be
closer to 12 percent than to 7 percent. A very substantial increase in
checkable accounts is therefore possible.

The increase in M2 is clearly going to be much smaller than the in-
crease in Ml’ as shifts from regular commercial bank savings deposits into

NOW's do not affect MZ' The change in M3 will be even smaller, a fortiori.
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As a result, the central bank should be looking at a broader monetary
aggregate during the transition period than it usually does. By extension,
this may be a relatively good time to stress interest rate targets rather
than money supply targets.

The national availability of automatic transfer and NOW accounts
eliminates the usefulness of some of the conventional monetary aggregates.
In recognition of this problem, the Federal Reserve has proposed a
redefined set of monetary aggregates. (See January 1979

Federal Reserve Bulletin). These new definitions are superior to the

conventional ones, but the best possible new aggregate cannot be perfectly
comparable to an aggregate defined before the introduction of
interest-bearing transaction balances. Special caution ought to be used in
interpreting growth rates of the new aggregates during the transitiom
period while the public and banks learn about and adapt to the new types of
deposits.

The changes in monetary policy we have discussed here all assume that
while the deposit rate is changed from zero to five percent, it continues
to be held at five percent by regulation and is not allowed to respond to
market interest rates. As long as Regulation Q remains in force, the
interest rate on checkable accounts remains fixed. If the interest rate
ceiling were to be removed, then the deposit rate would vary with market
interest rates, substantially changing the rules of monetary policy.
(Essentially, the LM curve would become more vertical in real income,
market interest rate space.) Regulation Q is currently scheduled to expire
in several years. However, it has been "shortly" about to expire for quite
some time now. There may not be any real reason to think the restriction

actually will be lifted in the near future.
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In summary, the Federal Reserve should be prepared to accommodate
simultaneously a large decrease in the demand for bank reserves and a more
moderate increase in the demand for money. Considerable uncertainty will
accompany these changes, particularly with respect to timing. Adoption of

interest rate targets may be the best course of action for the Fed.

XI. Concluding Remarks

Perhaps our results are most noteworthy for their general
compatibility with the conventional predictions of economic theory. Cur
measured values of the NOW account effect are quite close to a priori pre-
dictions based on known interest elasticities. The estimated forty percent
increase in checkable balances is large on an absolute scale, but modest
relative to the change in interest rates which induced the shift. The only
serious puzzle is why individual holdings of regular demand deposits
continue to be so high.

Automatic transfer authorization extends a version of the NOW
experiment throughout the nation. The changes in the various monetary
aggregates, except bank reserves, will be small on an absolute scale, but
large relative to typical annual rates of change in the aggregates. The
monetary authorities must attempt to accommodate these shifts, especially
in the demand for bank reserves, to avoid unintended expansion or

contraction of the economy.
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Notes on Data and Variables

Data:

1)

2)

All data is in millions of 1967 dollars, is not seasonally
adjusted, and is monthly. All series, unless otherwise
specified, have been collected for the United States and the six
New England states (Commecticut, Massachusetts, Maine, New
Hampshire, Rhode Island, and Vermont). Data for New England as a
whole, unless otherwise specified, represents the sum of data for
the six New England states. Data for 'USNET' equals the total
for the United States minus that of New England.

Demand Deposits: Period = 1964:1 to 1978:4. Available data is
for gross demand deposits net of Items in Process of Collection
for a sample of banks belonging to the Federal Reserve System.
The Federal Reserve Bank of Boston, which provided the data,
adjusts the raw data for the size of the 'current sample' of
member banks. The data shows deposits of a representative sample
adjusted over time. Therefore, unadjusted for all members, the
data is uninformative.

Since the data is for some Member Banks only, adjustments were
made to create series representative of All Commercial Banks. The
demand deposits of the Member Bank sample were divided by the
percentage they represented of All Commercial Bank demand
deposits. These percentages were obtained yearly by taking the
average of June and December Member Bank demand deposits for the
United States and the six states individually and dividing it by
the appropriate average of June and December Commercial Bank
demand deposits. Source = Assets and Liabilities of All
Commercial Banks and Mutual Savings Banks, Federal Deposit
Insurance Corporation. The use of these adjustment factors
assumes that the deposits of Mutual Savings Banks not in the Fed
'sample’ varied in the same manner as those in the 'sample.'

NOW accounts: NOW accounts are held in Commercial Banks (Member
and non-member), Mutual Savings Banks, Savings and Loan Associa-~
tions and Cooperatives. Authority for issuing NOW accounts was
granted by the Comptroller of the Currency to institutions in
Massachusetts in September 1972. Mutual Savings Banks started
NOWs in Massachusetts in January 1974 along with Savings and Loan
Associations and Cooperatives. Nonmember Commercial Banks and
three Member Banks in New Hampshire offered NOWs also as of
January 1974. Savings and Loan Associations started in March
1974 and the remaining Member Commercial Banks in June 1975.
Connecticut, Maine, Rhode Island, and Vermont received permission
to offer NOW accounts in March 1976.

The period covered for NOW accounts in New England,
Massachusetts, and New Hampshire runs from 1972:9 to 1978:4 and
for the other four states from 1976:3 to 1978:4.
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Data for NOW accounts held in Commercial Banks exists for New
England (separately), Massachusetts, New Hampshire, Connecticut,
and Maine. The Federal Reserve Bank of Boston sample does not
include banks in Rhode Island and Vermont. In Rhode Island, the
Commercial Banks are owned by Mutual Savings and tended not to
offer NOWs.

Demand Deposits held by Individuals: Period = 1972:4 to 1978:4
Data, provided by the Federal Reserve Bank of Boston, exists for
the Individual component of demand deposits held by Individuals,
Partnerships and Corporations for New England only. Monthly data
exists only for a sample of Weekly Reporting Banks (i.e., some
Member Banks of the First FR District). Quarterly individual
data exists for a sample of All Commercial Banks, the sample
included some Member banks of the First FR District. In neither
case did the Federal Reserve Bank of Boston adjust the sample
data to estimate holdings in All Commercial Banks. However, the
Board of Governors makes such an adjustment to create the
quarterly series of Individual Deposits and of the total of
Individuals, Partnerships and Corporations for All Commercial
Banks in the United States and publishes these series in the
Federal Reserve Bulletin.

Although it is impossible to create a comprehensive series from
the existing New England data, one can estimate one for New
England (and the six states separately). The Board publishes
monthly Individual and IPC data for All Weekly Reporting Bank
(AWRB), a subset of all members and of All Commercial Banks
(ACB). Since the quarterly series are derived from adjustments
made to estimated deposits for all commercial banks, they can be
used to adjust the monthly data of AWRB to be all inclusive. The
ratio of the quarterly figure for ACB to a quarterly average of 3
months of deposits of AWRB is used to adjust the monthly series
upward. This adjustment is made each quarter to IPC deposits as
a first step.

Second, the monthly ratio of the estimated IPC series (in real
terms) to Gross Demand Deposits for All Commercial Banks in the
United States (in real terms) is calculated. Third, this ratio
is multiplied times Gross Demand Deposits for All Commercial
Banks in New England (and the six states) to generate a series of
IPC deposits for New England (and the six states). This process
assumes that the fraction of IPC demand deposits to gross demand
deposits in the U.S., New England, and the six states are not
significantly different. If they are, the estimated series over-
state or understate total IPC deposits. Fourth, a quarterly
ratio of Individual Demand deposits to IPC demand deposits, from
the existing New England data, is used monthly, multiplied times
the estimate IPC deposits to estimate Individual demand deposits
for New England as a whole and for the six states after 1976:3.
To calculate the states' series before 1976:3 the following steps
were taken. For Conn., Me. RI., and Vt., the average ratio of
individual to IPC deposits for the U.S. prior to 1972:9 was used
to estimate individual from IPC deposits by states from 1972:9 to
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1976:2. Their sum, subtracted from total New England individual
deposits equals those of Massachusetts and New Hampshire. The
ratio of the Gross Demand Deposits of New Hampshire to the sum of
the two was used to obtain the individual state series.

Time Deposits: Period = 1968:1 to 1978:4. Time deposits equals
the sum of Savings and Club Deposits and other Time Deposits of
FRS Member Commercial Banks. Source: Federal Reserve Bank of
Boston. Since these deposits are for a sample of members only,
they must be adjusted to represent those of All Commercial Banks.
The adjustment consists of dividing Member Time Deposits by the
percentage of All Commercial Bank Time Deposits which they
represent. These ratios, calculated annually, equal the average
for All Commercial Bank Time Deposits (United States and six New
England}. The data for all banks comes from Assets and

Liabilities of All Commercial Banks and Mutual Savings Banks
FDIC.

Negotiable Certificates of Deposit: Period: 1968:1 to 1978:4.
The above Time Deposit totals include Negotiable Certificates of
Deposit (NCD's) which are negotiable assets of more than
$100,000. Source: For New England, Federal Reserve Bank of
Boston; for the United States, Data Resources, Inc. The data is
uncbtainable for the six New England states.

Savings Deposits of Savings and Loan Associations: Period:
1969:1 to 1978:4. Includes savings at greater than or equal to
the regular passbook rate. Source: Monthly Financial Data:
FSLIC (Federal Savings & Loan Insurance Corporation) Insured
S&L's. Federal Loan Bank Board

Savings and Time Deposits of Mutual Savings Banks: Period:
1969:1 to 1978:4. Source of U.S. and New England states except
Massachusetts is the Federal Reserve Bank of Boston. Source for
Massachusetts is 'Blue Sheets' of the Massachusetts Mutual
Savings Central Fund.

The Fed data represents deposits of only a sample of Mutual
Savings Banks for the five of the New England states. The
figures for the U.S. represent the totals of all Mutual Savings
Banks in the U.S. The deposit totals for Massachusetts are those
of all Mutual Savings Banks, those insured by the State of
Massachusetts plus those insured by the Federal Deposit Insurance
Corporation.

To make the five New England state data representative for all
Mutual Savings Banks, it was necessary to adjust the deposit
totals upwards. The adjustment was made by dividing individual
state deposits by the percentage of all Mutual Savings Bank
deposits that they represented in that state. The adjustment
factors were obtained annually by taking the ratio of the
'sample’' deposits to all Mutual Savings Deposits (FDIC - Assets &
Liabilities of All Commercial Banks and Mutual Savings Banks) in
June and December and by averaging these two.
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The use of these adjustment factors assumes that the deposits of
Mutual Savings Banks not in the Fed 'sample' varied in the same
manner as those in the 'sample',

Income: Period = 1961:1 to 1978:4. Personal Income at a monthly
rate. Source: McGraw-Hill Publishing Co. This series is the
base for the Personal Income Series published by the Federal
Reserve Bank of Boston in the New England Economic Indicators.

Treasury Bill Rate: Period = 1961:1 to 1978:4. Source: Data
Resources, Inc.

Savings Deposit Rate: Period = 1961:1 to 1978:4. Interest rate
paid on Savings Deposits by Commercial Banks. Source: MPS Data
Bank, Massachusetts Institute of Technology.

1) Dependent Variables used in Regressions Total (Expressed in Logs)

1)

2)

Third Party Payment deposits (TPP): Period = 1964:1 to 1978:4.
Total accounts upon which checks may be drawn equal the sum of
Gross Demand Deposits and Now Accounts (Negotiable order of with-
drawal) held in S&L's, MSB's & Comm. Banks. Series for the six
New England states and the U.S. net of New England (USNET).

Total Individual Demand Deposits (TIND): Period = 1972:4 to
1978:4. For the U.S. where there are no NOW accounts, total
Individual third party payment deposits equals Individual Demand
Deposits. For New England, the total equals the sum of
Individual Demand Deposits and Now accounts held in Savings and
Loan Associations, Mutual Savings Banks and Commercial Banks.
There are no deposit series for the six New England states
individually.

Dummy Variables

1)

2)

Regional Dummies

Regions: USNET, Connecticut, Massachusetts, Maine, New
Hampshire, Rhode Island, and Vermont.

Dummies exist for the inclusion/noninclusion of a particular
region. A regional dummy equals one when the pooled regression
runs for that region but equals zero when the regression runs for
another included region. Eg., RDMASSMASS = 1, RDNHMASS = 0,
RDUSNETMASS = 0, RDMASSNH = 0, RDMASSUSNET = 0.

Dummies for existence of NOW accounts.

Period of NOW accounts (N.E., Mass., N.H.) 1972: 9 to 1978:4.
Period of NOW accounts (Conn., Maine, R.I., N.H.) 1976:3 to
1978:4.

Regressions using five subperiods of NOW accounts.

A) NOW account dummies for five periods are used. NOW account
dummies = 0 everywhere, 1964:1 to 1978:4 except for one
period when = 1. The first period coincides with the be-
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ginning of NOW accounts in Massachusetts, New Hampshire, and
New England. The fourth period marks the beginning of NOW
accounts in Connecticut, Maine, Rhode Island, and Vermont.

Values of NOW account Dummies

Period Regions (Mass., N.H., N.E.) (Conn., Maine, R.I., Vt.)
1972:9 to 1973:12 NOWD1 = 1 NOWD1 = 0
1974:1 to 1975:1 NOWD2 = 1 NOwD2 = 0
1975:2 to 1976:2 NOWD3 =1 NOWD3 = 0
1976:3 to 1977:3 NOWD4 = 1 NOWD4 = 1
1977:4 to 1978:4 NOWD5 = 1 NOWD5 = 1

The NOW dummy for Region = USNET equals zero everywhere. An ad-
ditional set of dummies is used in the regressions involving all
seven regions for the 4 states (Conn., Maine, R.I., Vt.) exist for
the period 1976:3 to 1978:4 to measure differences in behavior
compared to Mass. and N.H. The value of these dummies equal zero
except in one period: NO 2D4 = 1 < 1976:3 to 1977:3 >; NOW2D5 = 1 <
1977:4 to 1978:4
Each dummy = 1 for one subperiod and zero everywhere else.

Values of NOW account Dummies

Period Regions (Mass., N.H., N.E.) (Conn., Maine, R.I., Vt.)
1972:9 to 1973:2 NOWDD1 =1 NOWDD1 =0
1973:3 to 1973:8 NOWDD2 =1 NOWDD2 =0
1973:9 to 1974:2 NOWDD3 =1 NOWDD3 = 0
1974:3 to 1974:8 NOWDD4A =1 NOWDD4 = 0
1974:9 to 1975:2 NOWDDS =1 NOWDDE6 = 0
1975:9 to 1976:2 NOWDD6 = 1 NOWDD7 = 0
1976:3 to 1976:4 NOWDD7 =1 NOWDD8 =1
1376:9 to 1977:2 NOWDD8 = 1 NOWDD9 =1
1977:3 to 1977:8 NOWDD1C = 1 NOWDBD10 = 1
1977:9 to 1978:4 NOWDD11 = 1 NOWDD11 = 1

The NOW dummy for Region = USNET = 9 everywhere.

An additional set of dummies is used in the regressions involving
all seven regions for the 4 states (Conn., Maine, R.I., Vt.)
which started NOW accounts in 1976:3 to measure behavioral
differences compared to Massachusetts and New Hampshire. The
values of these dummies equal zero except for one of the four
periods after 1976:3 (NOW2DD8 = 1 < 1976:3 to 1976:8 >; NOW2DD9 =
1 < 1977:2 >; NOW2DD10 = 1 < 1977:3 to 1977:8 >; NOW2DD1l = 1 <
1977:9 to 1978:3 >).
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1) Time Dummies

Time dummies are used for all regions to account for the non-
existence and then existence of NOW accounts over time. These
dummies are included to pick up the effects on the dependent
variable of factors, other than the introduction of NOW accounts,
which occur during the same period and would affect all regions.

A) Regressions using five subperiods of NOW accounts.

Period USNET and 6 states
1972:9 to 1973:12 TimeD]l = 1
1974:1 to 1975:1 TimeD2 = 1
1975:2 to 1976:2 TimeD3 = 1
1876:7 to 1977:3 TimeD4 = 1
1977:4 to 1978:4 TimeD5 = 1

The dummies, TimeD1l, 2, 3, 4, 5 equal zero everywhere except in
the one period shown above.

B) Regressions using eleven subperiods of NOW accounts.

Period USNET and 6 states
1972:9 to 1973:2 TimeDD1 =1
1973:3 to 1973:8 TimeDD2 =1
1973:9 to 1974:2 TimeDD3 =1
1974:2 to 1974:8 TimeDD4 =1
1974:9 to 1975:2 TimeDD5 =1
1975:3 to 1976:8 TimeDD6 = 1
1975:9 to 1976:2 TimeDD7 = 1
1976:3 to 1976:8 TimeDD8 =1
1976:9 to 1977:2 TimeDDS = 1
1977:3 to 1977:8 TimeDD10 = 1
1977:9 to 1978:4 TimeDD11 = 1

The dummies, TimeD1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11 equal zero
everywhere except in the one period shown above.

Note on Money Supply Aggregates.

M.: Averages of daily figures for (1) demand deposits of commercial
banks other than domestic interbank and U. S. Government, less cash items
in process of collection and F.R. float; (2) foreign demand balances at
F.R. Banks; and (3) currency outside the Treasury, F.R. Banks, and vaults
of commercial banks.

M,: Averages of daily figure for M. plus savings deposits, time
deposi%s open account, and time certificates other than negotiable CD's of
$100,000 of large weekly reporting banks.
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M;: M, plus mutual savings bank deposits, savings and loan shares,
and crédit union shares (nombank thrift).

MQ: M2 plus large negotiable CD's.
M5: M3 plus large negotiable CD's,

Source: Federal Reserve Bulletin

Notes on Table IX-~1.

Data is a weighted average of different bank classes in the original
source. The weights are 23%, 18% and 59% for banks with deposits under 50.
mil., 50-200 mil. and over $200 mil., respectively.
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