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ABSTRACT

AN ECONOMETRIC MODEL OF THE FINANCIAL
SECTOR OF THE U. S. ECONOMY

by

Gregory Vern Jump

Chairman: Daniel B, Suits

Financial variables have, for the most part, been
excluded from large-scale econometric models of the U.,S.
economy. The University of Michigan Econometric Model
is no exception. It has, up until now, not contained a
sector representing financial markets. In this study
an econometric model of the financial sector of the U.S.
economy 1is developed. The financial model is designed
to serve as the financial sector of the University of
Michigan Model.

The equations of the financial model are de#eloped
on an annual basis and estimated using data from the post-
war period. They describe the workings of three major
markets within the financial system of the economy. The
first of these is the residential mortgage market. A
set of equations is developed which describe how the
quantity of mortgage credit supplied by each of the four
principal financial intermediaries--life insurance com-
panies, savings and loan associations, mutual savings
banks, and commercial banks--is altered by changes in

their inflows of savings funds. Other equations are



then developed to show how a change in the total supply
of mortgage credit affects residential construction ex-
penditures.

The second major financial market contained in the
model is the market for time and savings deposits. Equa-
tions representing, respectively, the demands for time
and savings deposits at each type of financial intermed-
iary and the interest rates paid on those deposits are
derived and estimated. Particular emphasis is given to
incorporating into these equations the structural changes
in the market for time and savings deposits that occurred
with the introduction of small denomination CD's by com-
mercial banks in 1965. Small denomination CD's have
greatly increased the ability of commercial banks to com-
pete for savings funds with other financial intermediaries.
As a consequence the elasticity of demand for all types of
deposits with respect to the interest rates paid on de-
posits has increased sharply since 1965.

The third major financial market in the model is
the market for U.S. Government and corporate bonds. Equa-
tions are developed which represent the market yields on
90-day Treasury bills, long-term U.S. bonds, and corpor-
ate bonds, respectively. It is primarily through changes
in these yields that the impacts of monetary policy are
transmitted to other parts of the economy. The equa-

tions representing the yields are structured in such a



way that a change in monetary policy first causes a change
in the 90-day Treasury bill yield and is then passed on
to the others.

In the final part of the study the predictive accur-
acy of the financial model is tested by using it to sim-
ulate the period 1963-1966. A discussion of techniques
appropriate for using the financial model as a device for
forecasting financial behavior in the futire is presented.
Also in this part of the study the financial model is com-
bined with the University of Michigan Econometric Model
of the U.S. economy. The combined models are used to
derive estimates of the impact multipliers associated
with the various tools of monetary policy. On the basis
of these estimates it is concluded that the quantitative
tools of monetary policy--open market operations, changes
in reserve requirements, and the discount mechanism--are

rather ineffective means of stabilizing the economy. K in

the short run.
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CHAPTER 1
INTRODUCTION

The purpose of this study is to develop an econo-
metric model of the financial sector of the United States
economy. The financial model is to be used for purposes
of economic forecasting and policy analysis in conjunc-
tion with the larger econometric model (hereafter called
the RSQE model), developed by the Research Seminar in
Quantitative Economics at the University of Michigan.1
The RSQE model consists of a system of equations repre-
senting the short-run determination of income, employ-
ment, and price levels; but does not include a financial
sector. In developing a financial model, our primary ob-
jective will be to derive a set of equations that can be
combined with and complement the RSQE model. The ana-
lysis will focus on those financial markets which play
the largest role in determining short-run movements in
income, and will deal only sparingly with financial

markets whose short-run impacts on the real sector of

1The RSQE model is a continuing project of the

Research Seminar in Quantitative Economics at the Uni-

versity of Michigan, and is directed by Professor
Daniel B. Suits.



the economy are slight or ambiguous. Limiting the scope
of the study in this way helps to keep the task in
manageable proportions and also serves to focus the ana-
lysis on that part of the financial sector which is of
greatest interest to economists and policy-makers.

The study proceeds in two parts. In the first part
the equations comprising the financial model are derived
and estimated. To be compatible with the RSQE model
these equations are developed on an annual basis. In.
the second part of the study, the financial model is com-
bined with the RSQE model and implications regarding the
effectiveness of monetary policy as a means of stabil-
izing the economy are examined. A discussion of tech-
niques appropriate for economic forecasting with the com-
bined financial and RSQE models is also presented in this
part of the study:

In terms of content, the equations of the financial
model describe the determination of the following vari-
ables: (1) the quantity of mortgage credit supplied by
each o{ﬂ;he four principal financial intermediaries --
life insurance companies,- savings and loan associations,
mutual savings banks, and commercial banks; (2) the
supply and demand for time and savings deposits of each
of these financial intermediaries; and (3) market yields
on corporate bonds, long and short-term U. S. Govern-

ment securities, and large denomination time certificates



of deposit (henceforth CD's). As is evident from this
list of variables, the equations describing the residen-
tial mortgage market comprise a substantial portion of
the financial model. 1Indeed, a detailed description of
the flows of mortgage funds -- disaggregated by source
of lender -- is attempted. We feel that such detail is
warranted on two grounds: first, the residential mortgage
market is a primary channel through which disturbances
in the financial sector are transmitted -- via residen-
tial construction expenditures -- to the real sector of
the economy. A detailed analysis of the mortgage mar-
ket is, therefore, a pursuit which is likely to yield
a relatively high payoff in terms of a better understand-
ing of the role financial markets play in the short-run
determination of income. Secondly, the mortgage market
operates under the existence of a wide variety of insti-
tutional barriers, such as legally imposed maximum in-
terest rates on certain types of mortgages.- and the
lack of an effective secondary market. Under such cir-
cumstances we do not feel it is possible to construct a
less elaborate model of the mortgage market without sac-
rificing important information as regards the workings
of that market.

In addition to the mortgage market, another fea-
ture that distinguishes this study from earlier empirical

studies of the financial sgctor is our treatment of the



factors determining the level and distribution of time
and savings and deposits among the different financial
intermediaries. Our analysis of these factors is much
more detailed than anything thus far attempted on an
aggregate basis. To the extent that earlier studies

have dealt with time and savings deposits at all, they
have done so with a view to the fact that the level or
sum total of such deposits at all financial intermedi-
aries is one component of the total supply of loanable
funds in the economy. Fluctuations in the level of time
and savings deposits are deemed important in earlier
studies only insofar as they give rise to corresponding
fluctuations in the supply of loanable funds originating
at financial intermediaries. A decline in the overall
level of time and savings deposits, it is argued, reduces
the supply of loanable funds and is likely to lead to a
decline in those real sector expenditures which are fin-
anced through borrowing. On this point we concur with
our predecessors and the total of loanable funds supplied
by financial intermediaries emerges as a key variable in
our model. At the same time, however, it is argued
throughout the study that it is not enough to know simply
the overall level of time and savings deposits. 1In

order to fully understand the real sector implications

of variations in the level of time and savings deposits,

it is also necessary to know how those deposits are dis-



tributed among the different financial intermediaries.
The reason for this is quite simple: loanable funds are
not perfectly allocated through financial markets -- or,
to put it another way, for reasons of habit, custom,
or law, different types of financial intermediaries
"specialize" in financing different types of expendi-
tures. Savings and loan associations, for example,"spe-
cialize"in financihg residential construction expendi-
tures (through mortgage loans), whereas commercial banks
"specialize™ in financing business investment expendi-
tures (through commercial and industrial loans). Thus
the distribution of a given level of time and savings
deposits is likely to be an important short-run deter-
minant of the composition of output. For this reason

a substantial portion of the study is devoted to the
task of developing equations that will enable us to
predict the quantity of time and savings deposits at

each of the four principal financial intermediaries.

Statistical Methods

At this point a few comments regarding the statis-
tical methods used in the study are in order. Most of
the equations in the financial model are estimated via
ordinary least squares regressions using, as has been
previously indicated, annual data. For most equations

the data period begins with the early 1950's and ex-



tends through 1966. However, the first observation
varies from equation to equation, depending upon the
availability of data.

Each of the data series used in the study is re-
produced in Appendix II along with relevant sources
and descriptions.

In estimating several of the equations, parti-
cularly in the mortgage sector, we depart from the use
of ordinary least squares in favor of a modified two-
stage estimation procedure. This procedure involves re-
placing an independent variable in a regression equation
with an estimate generated from a first-stage (ordinary
least squares) regression. The procedure differs from
familiar two-stage least squares only insofar as the
independent variables appearing in the first-stage re-
gression are not restricted to exogenous variables
appearing in the original equation. Instead, the first
stage independent variables are chosen from among all
variables exogenous to the financial model. This modi-
fied two-stage procedure was used only in estimating
equations for which the likelihood of simultaneous

equations bias was judged to be especially high.



CHAPTER II
THE RESIDENTIAL MORTGAGE MARKET

In this chapter we derive and estimate the set of
equations that constitute the residential mortgage sec-
tor of the financial model. Unlike other financial mar-
kets dealt with in the study; we shall find that it is
necessary to go beyond the purely financial aspects of
the mortgage market in this instance, and investigate
the mechanism by which disturbances in that market are
transmitted into the real sector of the economy. Equa-
tions representing housing starts and expenditures are
also developed. This temporary excursion outside the
boundaries of the financial sector may be justified on
the basis of our rather unorthodox approach to the
workings of the mortgage market. All of this will be

made clear in the discussion that follows.

A. The Relationship Between the
Mortgage and Housing_Markets

-

The residential mortgage market has always been of
special interest to students of financial economics.
The reason for this is that residential construction

expenditures are largely financed through mortgage



loans; hence the mortgage market provides a potentially
strong link between the financial and real sectors of
the U. S. economy. It is, furthermore, a potential that
has been often realized. Residential construction ex-
penditures are the one component of GNP that have been
consistently observed to respond to changes in financial
conditions. Expenditures have characteristically risen
during periods of expansionary monetary policies and de-
clined during periods of contractionary policies. Even
in the absence of policy extremes, housing expenditures
have generally moved in a direction opposite the move-
ment in interest rates.

Most students of the housing market attribute its
sensitivity to financial conditions to variations in
the supply of mortgage credit. Mortgage credit is
supplied by financial intermediaries, and monetary
policy is thought to affect the housing'market through
its influence on the mortgage lending activities of
these intermediaries. While there has always been gen-
eral agreement that restrictive monetary policies reduce
the volume of mortgage credit extended by financial in-
termediaries and expansionary policies increase it,
there has never been agreement over the mechanism in-
volved. There are some, like Guttentag’and Alberts,
who maintain that the response of mortgage credit to

changes in financial conditions reflect the behavior



of borrowers -- home builders and buyers.1 Proponents
of this view argue that demand for mortgage credit is
highly elastic with respect to the costs of obtaining
credit. Thus any change in credit costs brought about
by monetary policy actions generates large movements in
actual extentions of mortgage credit as many borrowers
enter or leave the market. Others, such as Warren Smith,
have arqued that fluctuations in mortgage credit arise
because the intermediary lenders are prevented from
making loans during periods of generally high interest
rates by the existence of legal maximum interest rates
payable on mortgages insured by the FHA or guaranteed by
the VA.°
Attempts to distinguish between the arguments em-
pirically have been hampered by the host of problems
associated with measurement of mortgage credit terms.
Credit terms are not easily determined since they vary
not only with interest rates but also with loan maturi-

ties and loan-to-value ratios. Furthermore, credit

1J. M. Guttentag, "The Short Cycle in Residential
Construction,"” American Economic Review, June 1961, pp.
275-298; W. W. Alberts, "Business Cycles, Residential
Construction Cycles, and the Mortgage Market," Journal of
Political Economy, June 1962, pp. 263-28l.

Zwarren L. Smith, "The Impact of Monetary Policy on
Residential Construction, 1948-1958," Study of Mortgage
Credit, U. S. Senate Committee on Banking and Currency,
Subcommittee on Housing, 85% Congress, 2nd Session,
Washington, 1958.
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rationing exists in the mortgage market; many prospec-
tive borrowers are refused loans because they are con-
sidered to be "poor credit risks." Since credit ration-
ing is at least as effective an allocative device as
interest rates and loan-to-value ratios, it must also

be included in a measure of credit terms. The question
of how to measure mortgage credit terms so that the mea-
sure includes all of these factors has never been suc-
cessfully answered.

In the midst of the controversy over the mechanism
through which the mortgage market affects the housing
market, the work of G. R. Sparks stands as unique.3
Sparks was able to circumvent the problems of measuring
mortgage credit terms by looking directly at their de-
terminants. However they may be measured, mortgage
credit terms include all factors that adjust to equate
the supply and demand for mortgage credit. Instead of
trying to establish a relationship between housing ex-
penditures and some ad hoc measure of credit terms,
Sparks was able to establish an empirical relationship
between housing expenditures and all elements affecting

the supply and demand for mortgage credit other than

credit terms. His approach can probably be best under-

3G. R. Sparks, "The Role of Financial Intermediar-

ies in Residential Building Cycles," in Determinants of
Investment Behavior, National Bureau of Economic Re-
search (New York: Columbia University Press, 1967), pp.
301-331.,
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stood by considering the following simplified four equa-
tion model of the housing and mortgage markets:

(2-1) HS = X -a,Cr, housing starts (HS) - the
physical leasure of housing activity =-
depends on mortgage credit terms (Cr) and
a number of other factors, such as house-
hold formation and the ratio of rental
prices to construction costs, whose net
influence is denoted by the symbol X.

(2-2) MD = b,X - b,Cr, the demand for mortgage
credit (MD) is a derived demand from hous-
ing starts and depends on the same factors.

(2-3) MS = J + c,Cr, the supply of mortgage
credit (MS} is a function of mortgage
credit terms and a number of other factors
such as inflows of savings deposits at the
various financial intermediaries, whose
net influence is denoted by the symbol J.
(2-4) cr = 1 (blx - J), mortgage credit terms
c1+b2
adjust to equate supply and demand for mort-
gage credit.

Sparks' approach is to eliminate credit terms and
concentrate on the role of all other factors operating
in the mortgage market. He substitutes equation (2-4)
for Cr into equation (2-1) for housing starts and ob-
tains a reduced-form expression for housing starts as

a function of only the elements of X and J.

(2-5) HS = (1 - 21P1 ) x+ 21 J.
cl+b2 c1+b2

After spelling out the arguments of X and J, this equa-
tion could be estimated by regression. However, Sparks
proceeds by examining the elements in J on a disaggre-

gate basis, looking in detail at the wmortgage loan be-
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havior of each of the four principal financial inter-
mediaries -- life insurance companies, savings and loan
associations, mutual savings banks, and commercial banks.
Disaggregation increases the number of silipply variables
included in J so that equation (2-5) cannot be estimated
directly from a small number of observations. Instead,
Sparks estimates a separate supply equation for each of
the financial intermediaries and constructs an estimate
of J, using coefficients from these equations to combine
all of his supply variables into a single term. With
this estimate, 3: he is able to estimate an equation for
housing starts that approximates equation (2-5).

Sparks' procedure is roundabout because he dis-
aggregates the supply side of the market. However, there
are enough advantages to disaggregation to make it worth-
while. Most important is the realization that credit
terms are only one small factor influencing the mortgage
activity of financial intermediaries. The different fin-
ancial intermediaries are a diverse lot, and factors
which give rise to disturbances in mortgage lending by
one or more do not necessarily affect the others. As
a case in point, consider the role of savings and loan
associations versus that of commercial banks in the
mortgage market. Savings and loan associations were
originally chartered as institutions whose primary func-

tion was to supply mortgage credit to local markets.
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Even today they are permitted to invest in very little
other than mortgages. When savings and loan associations
acquire additional funds in the form of savings deposit
inflows, they have little choice but to channel these
funds into mortgages -~ at terms which borrowers will
accept.

Commercial banks, on the other hand, pursue their
lending operations with an eye toward servicing business-
men and their short-term loan requirements. For most
commercial banks mortgages are a small and secondary
investment outlet, and one which might be neglected if
business loans demands run high. Obviously the mortgage
lending activities of these two financial intermediaries
respond to quite different market forces. A period of
restrictive monetary policy, for example, will almost
surely cause commercial banks to forego mortgage loans
in favor of high yielding business loans, but it will
cause savings and loan associations to curtail their
mortgage operations only if the restrictive policy re-
sults in an outflow of savings and loan shares.

A dramatic illustration of the need for disaggre-
gation in the supply of mortgage credit is provided by
the large 1966 decline in housing expenditures that
occurred primarily because depositors at savings and
loan associations withdrew large quantities of savings

deposits and shifted them into time deposits at commer-
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cial banks. Commercial banks were able to induce de-
positors to make these shifts by offering a new deposit
instrument, the small denomination CD, which paid in-
terest rates competitive with non-bank savings deposits.4
Since commercial banks make fewer mortgage loans per
dollar of savings deposit than do savings and loan asso-
ciations, a substantial decline in the supply of mortgage
credit ensued. It is just this sort of occurrence that
makes disaggregation of the supply of mortgage credit a
prerequisite to understanding the housing and mortgage
markets.

In the remainder of this chapter we propose to use
Sparks' study as a basis for developing a set of equa-
tions that relate housing starts and expenditures to the
quantity of mortgage credit supplied by each of the four
principal financial intermediaries and the Federal National
Mortgage Association. Our approach will closely parallel
that of Sparks. In terms of the preceding inter-related
model of the housing and mortgage markets, our procedure
is as follows. In Section B we derive and estimate equa-
tions representing respectively the quantity of mortgage
credit supplied by life insurance companies, savings and

loan associations, mutual savings banks, and commercial

4Banks first began to issue large quantities of
CD's in denominations small enough to be purchased by
the average individual in late 1965. Before that time
most CD's were issued in denominations of = 3100,000.
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banks. The role of mortgage credit terms in determining
these supply components is estimated through the use of
a proxy variable. These equations are then aggregated,
along with credit supplied by the Federal National Mort-
gage Association, into one expression -- analogous to
equation (2-3) -~ in which the net influence of all
supply factors other than the proxy measure of credit
terms is combined into one variable, Gﬁ In Section C
this variable, Gﬂ is used as an independent variable
along with demographic factors to estimate an equation
for housing starts -- analogous to equation (2-5).

The major point at which our approach differs from
that of Sparks is in our use of a proxy measure for
credit terms in the estimation of the supply equations.
Sparks completely ignores the role of credit terms in
determining the supplies and uses no such proxy. While
we agree with him that the primary objective is to estab-
lish empirical estimates of all supply factors other than
credit terms, to completely ignore the influence of
credit terms -- even though it is likely to be small --
is to invite biases in the estimates of the other co-
efficients. Our use of a proxy measure represents an
attempt to eliminate such biases.

As a proxy measure we have selected the secondary
market yield on FHA-insured mortgages. This yield comes

as close to measuring mortgage credit terms as any single
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variable can. It is calculated from data derived from
transactions in the rather small secondary market that
exists for FHA-insured mortgages. Calculations are based
on secondary market prices of mortgages with fixed matur-
ities and loan-to-=value ratios. To the extent that changes
in contract interest rates, maturities, or loan-to-value
ratios in the primary market affect the secondary market,
these show up as variations in the secondary market yield.
Hence, the secondary market yield reflects more than one
of the credit characteristics of mortgage loans. It is,
however, not a perfect measure of all credit terms be-
cause it cannot reflect changes in credit rationing. 1In
addition it applies only to FHA-insured mortgages and

may not, therefore, be representative of the whole market.

B, The Supply of Mortgage Credit

In estimating equations to represent the sources
of mortgage credit, the quantity of mortgage credit
supplied by each of the financial intermediaries is
measured by the net change in the respective residential
mortgage holdings and denoted by the symbols Hsi; where
i = LI refers to life insurance companies, i = SL to
savings and loan associations, i = MS to mutual savings
banks, and i = CB to commercial banks. Following the
format of Sparks, the supply equations share a common

specification of the form:
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(2-6) MS; = S, AM{ + (1= 8,) Msi_l, for i € (LI,SL,MS,CB)

The equation may be seen to be a first-difference
version of the familiar partial adjustmegg mechanism,
where M; is the stock of residential mortgages "desired"
by the it financial intermediary and Si is the annual
rate at which discrepancies between "desired" and actual
holdings are eliminated. Each of the four kinds of fin-
ancial intermediary is distinguished by the factors which
determine M*,

For the i® intermediary "desired" mortgage hold-
ings are assumed to depend on: (1) SDi -= the level of
its savings deposit liabilities, (2) r, -- the secondary

M
market yield on FHA-insured mortgages, (3) r, -- the

j
yield on the most important investment alternative to
mortgages, and (4) X; -- any institutional factors that
directly influence its mortgage lending. Substituting
these factors for M? in Equation (2-6) and expressing
the results as a linear approximation yields the general
form of the equations used in the regressions.
(2-7) MS; = Aj; + A AsD, + Ay Ary + Ay Oy

+ A X+ (1 - s MSy

The regression results are presented in turn for

each financial intermediary.

Life Insurance Companies

The regression results for mortgage credit supplied
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by life insurance companies are presented as equation
(2-8) below. The regression was performed on annual ob-
servations over the period 1953-66. A liberal interpre-
tation of the term "savings deposit liabilities™ was used
in constructing the variable SD; 1 It consists of the
total of policy reserves at life insurance companies
plus accumulated dividends less policy loans.5

Corporate bonds are by far the most important in-
vestment alternative to mortgages for life insurance com-
panies, and the corporate bond yield (rB) was entered
in the regression., It is the practice of life insurance
companies to make investment commitments into the future,
both with regard to corporate bonds and mortgages. This
practice introduces lags into the response of insurance
companies to changes in interest yields. Accordingly,
we have allowed for such lags in the regression equation.
After some experimentation, best results were obtained
using the mortgage yield current and lagged one period,
and the corporate bond yield current and lagged one and
two periods. To preserve degrees of freedom, the co-
efficients on the [SrB were constrained to lie along

-i
a second degree polynomial in i by use of the technique

5This is the same definition used by Sparks. Policy
loans are deducted from the sum of reserves and accumu-
lated dividends because insurance companies tend to re-
gard them as the investment form of highest priority.
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developed by Shirley Almon.6

(2-8) Ms_

(.102) (.305) m o (.471)
2
-5.205 = w, Ar + .285 MS
j=o 1 B_i (.133) .3
wé = 0214 d.fo = 7
W, = .429 RZ = .98
WZ = .357 S.E. = s.l3 Bil.

The equation was estimated using the modified two-
stage technique described in Chapter 1.7 The figures in
parentheses beneath the regression coefficients are stan-
dard errors. As is evidenced by the regression results,
the estimated equation fits the observed movements in
mortgage credit extentions by life insurance companies
quite well. At $.13 billion, the standard error of es-
timate is low in spite of the limited number of degrees
of freedom. In addition, all coefficients are more than

twice their respective standard errors.

®Shirley Almon, "The Distributed Lag Between Capi-
tal Appropriations and Expenditures," Econometrica,
January 1965, pp. 178-196.

"What was done specifically was to replace Ar
in the regression with an estimate BT s generated b?
regressing [r_on variables exogenousmto the mort-
gage sector. he exogenous variables were the net
change in mortgage holdings of the Federal national
mortgage association ( £: FNMA), the net change in long
term advances outstanding at Federal Home Loan Banks
( L+ FHLB), and the change in net household formation
( LHF)., This same estimate Ar_ was also used to
replace Ar_ in regression equatTons for mortgage
lending by Rutual savings banks and commercial banks.

Lp = =-077 + .518 AsnLI +1.211 NAr +1.306 Ar

-1
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The coefficient on the savings deposit variable
implies that slightly over one-half of new inflows of
savings funds are used by life insurance companies to
make mortgage loans within the same year. The equili-
brium response of mortgage léans to a change in savings
deposits is only a little larger at .72 [=.518/(1-.285)] ’
indicating that the bulk of the adjustment process occurs
within the space of a year.

The interest rate coefficients are more difficult
to evaluate, particularly the one on the mortgage yield,
since that yield is only a proxy measure of credit terms.
However it is interesting to note that life insurance com-
panies appear to bhe much more responsive to changes in
corporate and yields than to changes in mortgage yields.
The sum of the coefficients on changes in the corporate
bond yield is -5.205, whereas the corresponding sum for
mortgage yields is only 2.517. The discrepancy between
these sums is attributable to the fact that insurance
companies have, in the past, tended to reduce mortgage
lending in the face of equal increases in bond and mort-

gage yields.

Savings and Loan Associations

Savings and loan associations are the largest sup-
pliers of residential mortgage credit and they currently
supply just under one-half of the total. In view of the

fact that they are permitted to invest in very little
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other than mortgages, all interest rates were omitted from
the regression equation. The regression results are shown
as equation (2-9).

The variable /A FHLB measures changes in long-term
advances to savings and loan associations by Federal Home
Loan Banks. Its coefficient was constrained to be iden-
tical to that of changes in savings and loan shares.
Long-term advances are interest bearing loans with matur-

ities in the range of 1 - 10 years.8

They were devised
by the Federal Home Loan Bank Board as a means of in-
creasing funds to areas in which demands for mortgage
credit exceed the capacity of local savings and loan
associations to supply it through normal inflows of sav-
ings shares. The long-term advances program has never
been large (it reached a peak in 1965 when total ad-
vances outstanding of $2.9 billion were recorded) but
it was, ironically enough, a major factor contributing
to the decline in extentions of mortgage credit by sav-
ings and loan associations in 1966. The FHLB Board de-
cided to discontinue the program in early 19663 borrow-

ing associations were forced to repay $1.0 billion in

advances during that year and another $1.5 billion dur-

8Long-term advances are not to be confused with the

more common short-term advances also provided to savings
and loan associations by Federal Home Loan Banks. Short-
term advances aremade to associations faced with savings
share withdrawals and are not used to finance new mort-
gage loans. )
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ing 1967. Since savings and loan associations were faced
with large-scale deposit withdrawals at the same time, a
declining rate of mortgage lending was forced even lower.

(2-9) MS., ==.131 + .872 A (SD., + FHLB) + .141 MS
SL (.089) SL (.089) >L_j

df = 11
R = .96

S.E. = $.56 Bil.
data period: 1953-66

The small (and insignificant) coefficient on the
lagged dependent variable implies that savings and loan
associations adjust rapidly to discrepancies between ac-
tual and desired mortgage holdings. While this coefficient
is insignificant, it does yield a plausible value for the
equilibrium mortgage-deposit ratio when combined with the
coefficient on savings and loan shares. That equilibrium
value is 1.02, which compares favorably with observed
values between .93 and 1.00 over the period 1953-1966.
The standard error of estimate, at $.56 billion, is con-
siderably larger than that obtained for life insurance
companies, but this is to be expected in view of the fact
that savings and loan associations supply roughly four
times the amount of residential mortgage financing that

insurance companies do.

Mutual Savings Banks

The regression results for mortgage credit sup-

plied by mutual savings banks are presented as equation
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(2-10) below. In addition to mortgages, mutual savings
banks hold small amounts of U. S. Government securities
and corporate bonds. In recent years the latter have
been the more important substitute for mortgages and we
have, therefore, entered the corporate bond yield into
the regression.

-1.2780r
(.464)

(2-10) Ms = 571 + .312 A sD

+ o541 MSM
(.206)

MS (.225)

MS B S

-1

df = 10
R® = .91
S.E. = 3.25 Bil

data period: 1953-66

The mortgage yield failed to enter the regression.
with a positive coefficient and was subsequently dropped
in obtaining the final results. This failure typified
our experiences with statistical relationships involving
mutual savings banks throughout the study. The problems
of insignificant coefficients and coefficients with signs
contrary to a priori expectations arose not only here but
also in the estimation of equations appearing in the next
chapter. Yet in other respects, such as predictive abil-
ity, the regression results are reasonably good -- as they
are in the case of (2-10). Perhaps the cause of these sta-
tistical problems is that mutual savings banks have dra-
matically altered their investment policies over the

past decade and a half. Between 1950 and 1966, the share
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of mortgages in total assets at mutual savings banks has
increased from 35.8% to 77.4%. The intervening years

seem to have been ones of disequilibrium.

Commercial Banks

The regression results for commercial banks are pre-
sented as Equation (2-11). The source of funds from which
mortgage loans are drawn is measured as the difference be-
tween household time and savings deposits (SDCB) and re-
serves required on them (RRCB). Non-household time de-
posits were excluded because they consist mostly of large
denomination ( > $100,000) CD's, which represent vola-
tile short-term liabilities to commercial banks and are
not likely to be used by banks as a source of financing
long-term illiquid mortgage loans. The separation of
time and savings deposits into household and non-house-
hold components is as close as we can come to separating
large denomination CD's from other types of time and
savings deposits with existing data sources.

The yield on long-term U. S. bonds (rL) appears
in the regression as a measure of the returns commercial
banks might earn on other long-term investments. While
long-term U. S. bonds are certainly not the only alter-
native to mortgages, their yields should at least be
representative of the choices open to commercial banks.
In fitting the regression, the coefficient on [SrL was

constrained to be of equal magnitude but opposite sign
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to that on Ar. because of colinearity between the two
variables.

The variable GOV_1 is the stock of the U. S. Gov=-
ernment securities held by commercial banks at the be-
ginning of the year. It serves as a measure of com-
mercial banks' liquidity positions and is included in
tbe equation as an attempt to relate changes in banks'
acquisitions of mortgages to changes in liquidity. As
was noted earlier, commercial banks pursue lending
operations with an eye toward servicing business loan
demands. When business loan demands increase faster
than bank reserves, commercial banks often reduce their
holdings of liquid securities -- mostly U. S. Govern-
ment securities -- in order to accomodate these loan
demands. In periods following such sell-offs of
securities, commercial banks usually attempt to restore
liquidity by reducing their holdings of less liquid
assets such as mortgages. During slack periods, when
commercial banks find themselves with a surplus of
loanable funds, the whole process works in reverse --
first to increase holdings of U. S. Government securi-
ties and then, with somewhat of a lag, to increase mort-
gage loans. The lagged first-difference of commercial
banks' h&ldings of U, S. Government securities was in-
serted into the equation in an effort to capture liquidity

adjustments of this sort.
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(2-11) MS.g = .322 + .172 A(SD.g - RR.5) + .273 A (ry-r.)

(.050) CB CB™ " (.845) ML
+.083 A cov L+ <222 MS.p
(.036) - (.175) -1
df = 9
R2 = 081

S.E. = $.46 Bil.
data period: 1953-66
The regression results are reasonably good. The

coefficient on the savings deposit variable is highly
significant, although those on the cordlrained interest
yields and the lagged dependent variable are not. These
results suggest that commercial banks adjust mortgage
holdings fairly rapidly in response to changes in sav-
ings deposits without much regard to interest rates.
The positive (and significant) coefficient on ZSGOV_I,
is consistent with our hypothesis that commercial bank
liquidity adjustments reach their mortgage holdings

with a one period lag.

The Total Supply of Mortgage Credit

The equations developed above may be combined with
changes in the residential mortgage holdings of the Fed-
eral National Mortgage Association ("Fanny Mae") to yield
an estimate of the total of mortgage credit supplied by
financial intermediary and U.S. Government sources,

TOTAL
The coefficients 1l.211 and .273 are estimates of the

7\ A
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coefficients on the proxy measure of mortgage credit
terms from equations (2-8) and (2-11) for life insurance
companies and commercial banks, respectively. These
were the only two estimated equations that the variable
L)rh entered. G\denotes our empirical estimate of the
net influence of all factors affecting the supply of
mortgage credit other than the proxy measure of mort-
gage credit terms. Specifically G’is defined as

3’: FNMA

: 2
N *\ -
+ ] =+077 + .518 [2SD . + 1.306 er 5.205 EowiﬁrB-

-1 i

+ 285 MSLI_l

+[-.131 + o872 A(SDSL + FHLB) + .141 MSSL-]
+ [.571 + o312 ASDMS ~1.278 ArB + 541 MSHS_J

+ 0222 MSCB_]

The bracketed terms may be recognized as equations (2-8)
- (2-11) exclusive of terms involving ry. The symbol
FNMA denotes changes in the residential mortgage hold-

ings of "Fanny Mae," which are exogenously determined.

C. Housing Starts and Expenditures

Having defined G\as the net impact on the supply
of mortgage credit of all factors exclusive of mortgage
credit terms in a way that is unique to the study, it

now remains to demoristrate how this variable affects
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the housing market. Fortunately, this is not difficult
to do since we have already described, with the aid of
equations (2-1) - (2-5), the reasoning through which
Sparks was able to relate factors affecting the supply
of mortgage credit to housing starts. Following that
same line of reasoning, we have derived the following
equation for annual changes in housing starts:

(2-14) AHS = .118 + .363 AHF - .311 (HS-HF) 1
(.182) (.211) =

+1.066 A(R/P..) + .037 A (5/p

)
(1.509) RC™ " (.015) RC

df = 9
R = .76
S.E. = 008 Milo

data period: 1953-66

The variables are defined as follows: HS is private
nonfarm housing starts, measured in millions of units;
HF is net household formation, measured in millions; R
is the rent component of the Consumer Price Index, 1957 =~
59 = 1.000; and pRC is the implicit deflator for resi-
dential structures, 1958 = 1.000. The variables other
than s\in the equation represent measures of the under-
lying profitability of housing construction and lead to
an inventory-like behavior in the response of housing
starts. These are discussed in detail by Sparks and in

A
an earlier work by Maisel.9 Note that J appears in the

sparks, op. cit., pp. 304-07; S. J. Maisel, "A
Theory of Fluctuations in Residential Construction Starts,"
Awmerican Economic Review, June, 1963, pp. 359-83.
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equation deflated by the implicit deflator for residen-
tial structures. This was deemed advisable since hous-
ing starts are measured in physical units, whereasGN

is measured in billions of dollars. The number of hous-
ing units that can be financed by a given dollar volume
of mortgage credit declines with rising construction
costs, and deflation serves to translate G~into an index
of credit availability consistent with measuring the de-
pendent variable in physical units.

Implications of the equation are not immediately
obvious, and are probably best illustrated by way of an
example. Let us suppose that factors affecting mortgage
credit supplied by one or more of the financial inter-
mediaries became more favorable, and an increase of $1
billion in the total supply of mortgage credit results
through the ?component. The effect this will have on
housing starts will depend on the level of construction
costs; the lower are construction costs, the larger
will be the increase in housing starts. At 1966 values

of construction costs (Pp. = 1.209), the $1 billion in

Cc
mortgage funds would amount to a $.83 billion increasé
in G7PRC‘ This would stimulate an estimated increase
of 30,700 housing starts.

At this point we have developed a set of equations

that allow us to translate variations in factors affect-

ing mortgage lending by financial intermediaries into
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movements in the total supply of mortgage credit and,
ultimately, into changes in housing starts. The next
logical step is to develop an equation which will trans-
late changes in housing starts into housing expenditures.
Here again we face a task that is not difficult. Hous-
ing expenditures as reported in the National Income and
Product Accounts are compiled by simply "pricing out"

monthly totals of housing starts, i.e.:
HE, = v[{: W, HSt_i] .

i=o0
Where HE is expenditures, V the average value of a com-
pleted housing unit, and n the number of months from
the start of construction to completion. The wi rep-
resent the proportion of construction put in place in

n
the i% month andz wi = 1,0.
i=o

For our purposesan annual approximation to this
"pricing out" formula may be obtained by regressing
annual changes in housing expenditures on current and
lagged changes in housing starts.

(2-15)ARE = .290 + 11.908 AHS + 3.321 AHS N
(1.432) (1.597) =

df = 14
2

R = 087
- SoEo = $083 bil
data period: 1950-66
HE is housing expenditures measured in billions

of dollars at 1958 prices. Measuring the dependent
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variable in 1958, or "constant," prices eliminates the
problem of changes in the average value per start. It
also is the form of the variable that will be required
when we integrate the results of this study with the
RSQE model in a later chapter.lo Note that the sum of
the housing starts coefficients may be interpreted as
the average value of a completed housing unit in 1958
prices -~ about $15,000 per unit. Thus the equation

may be interpreted as saying that every additional hous-
ing unit started will cause constant dollar housing ex-
penditures to increase by about $15,000. The increase,
however, will take place over two calendar years because
of construction lags.

If we now return to our earlier example, we can
extend the estimated effects of the hypothetical $1
billion increase in the supply of mortgage credit to
include the effects on housing expenditures. Corres-
ponding to the estimated increase in housing starts
of 30,700 units would be an increase in constant dollar
housing expenditures of approximately $.46 billion,
some $.36 billion of which would occur in the same

calendar year and the remainder in the next. At first

this dollar magnitude might appear to be small in re-

» -~ -

1o'rhe equations representing the various compon-

ents of aggregate demand in the RSQE model are all ex-
pressed in constant dollars.
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sponse to a $1 billion increase in the factors under-
lying the supply of mortgage credit. We remind the
reader, however, that our index of mortgage credit,
G: is an estimate of what would happen to the supply of
mortgage credit only if mortgage credit terms remain
unchanged. Since changes in ? are likely to lead to

(partially) offsetting changes in credit terms, it is
not proper to identify dollar magnitudes of changes in
3\(or more properly, changes in 37PRC) with dollar mag-
nitudes of changes in HE.

Further implications of these equations will be

examined in Chapter V, after the remaining equations
of the financial model have been developed and inte-

grated with the RSQE model.

D, The Mortgage Yield

Before concluding the chapter there is still one
loose end to be tied. While we have no further use
for the secondary market yield on FHA-insured mort-
gages as regards the housing and mortgage markets (i.e.,
it was used only as a proxy measure of mortgage credit
terms in order to reduce biases in the estimation of
other coefficients and does not, itself, enter into the
definition of 35, it does appear elsewhere in the fin-
ancial model. Therefore an equation representing it is

also required.
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Like the credit terms for which it is a proxy,
the secondary market yield on FHA-insured mortgages is
determined by the elements of supply and demand for mort-
gage credit. We have already spent considerable time
examining the elements of supply and have aggregated
these into the variable Gﬁ In addition, since the de-
mand for mortgage credit is derived from the financing
requirements of housing construction, we have already
come into contact with the major demand factors in the
form of the variables AHF, (HS - HF)_,, andAR/Pg.
which appear as arguments in the housing starts equation.
A workable approximation to the determination of second-
ary market yields on FHA-insured mortgages may be ob-
tained by regressingArH on the same factors appearing
as independent variables in equation (2-14) for housing
starts. We have performed such a regression over the
period 1953-66 with the following results:

(2-16)Ar = .117 + J189AHF -.075 (HS-HF) , +2.2204A(R/P_ . )

(.144) (.165) -1 (1.275)  RC
-.068 N\ (Gyp.) + .832AT
(.017) RC™ "(.124) FHA
df = 8
RZ = 096

S.E. = .07 percent
data period: 1955-66
The variable ?fHA is the annual average of the

legal maximum interest rate payable on mortgages in-
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sured by the FHA. It was included in the regression to
allow for any possible restrictive effects the existence
of such arbitrary ceilings might have. The secondary
market yield, itself, is not subject to the ceiling
but may move with changes in the ceiling insofar as such
changes affect mortgage activity in the secondary market.
As evidenced by the very large and significant coefficient
obtained by the variable, changes in ceiling rates appear
to have extremely large impacts (almost one-for-one)
on secondary market yields.11
The overall regression equation is highly satis-
factory. Its 'fit is good and its standard error of
estimate, at seven basis points, is quite low. The
supply factors embodied in G\enter with a strong and
highly significant coefficient, and while none of the
demand variables obtains a significant (at the five-
percent level) coefficient, their coefficients do imply
that factors increasing the demand for housing starts

put upward pressure on mortgage yields.

11The reader is cautioned against interpreting
the large impact of changes in the FHA ceiling in-
terest rate as an indication that the existence of such
ceilings provide an effective constraint to the supply
of mortgage credit. Such a conclusion is unwarranted.
While our results here do imply that a change in CLHA
will lead to a large change in r,, our results in
Section B also suggest that a chgnge in r, has little
effect on the mortgage lending of financigl inter-
mediaries,



CHAPTER III
THE MARKET FOR HOUSEHOLD SAVINGS DEPOSITS

In this chapter we develop equations representing,
respectively, the determination of interest rates paid
on savings deposits and the demands for those deposits.
The specific types of savings deposits considered are:
(1) savings and loan shares, (2) mutual savings bank
deposits, (3) household time and savings deposits at

commercial banks, and (4) the special construct for life

- -

insurance companies which is measured as the total of
policy reserves plus accumulated dividends less policy
loans. It will be noted that these are the same vari-
ables as appeared in the mortgage lending equations of
the previous chapter. The list is limited to the sav-
ings deposit claims of the household sector in this
chapter in order to facilitate the analysis. However
this does not create any serious omissions because of
the fact that all savings and loan shares, mutual sav-
ings bank deposits, and claims on life insurance com-
panies (as we have defined them) are held by house-
holds. Non-household sectors do hold a substantial
volume of time deposits at commercial banks, but these

will be dealt with in a later chapter.
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Our interest in developing a set of equations to
represent the supply and demand for savings deposits
stems from the fact that these deposits are a major
source of loanable funds for financial intermediaries.
Of the four kinds of intermediary, only commercial banks
obtain large quantities of funds from other sources.
Thus fluctuations in the level or distribution of sav-
ings deposits could have potentially profound effects
on the level and composition of real output.

From the end of World War II through the early
1960's there were few disturbances in the savings de-
posit market. Deposit inflows were relatively stable
over this period and there is no evidence to suggest
that shifts in savings deposits from one type of fin-
ancial intermediary to another occurred on large scale.
This stability, however, ended in late 1965 when com-
mercial banks began to issue small denomination CD's.
In small CD's commercial banks found an instrument
that enabled them to offer high interest rates to the
small saver and thereby compete effectively with non-
bank financial intermediaries. Large quantities of
savings deposits were shifted from non-bank inter-
mediaries to commercial banks in 1966. In light of
banks new-found ability to compete for savings funds,
the prospect is that deposit shifting will take place

on a much larger scale in the future ‘than it has
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in the past.

The advent of small denomination CD's threatens
the stability of the savings deposit market in yet an-
other way. As a consequence of the increased competition
among financial intermediaries induced by these deposit
instruments, interest rates paid on all kinds of savings
deposits have been forced up relative to the yields ob-
tainable on marketable securities. Security holders are
likely to find all kinds of savings deposits increasingly
attractive investments during periods when market yields
are generally depressed. Thus cyclical swings in the
overall level of savings deposits (as opposed to shifts
in the distribution of a given level of deposits) may
also become more pronounced in the future.,

Through the equations developed below we sball
attempt to provide empirical estimates of the extent to
which savings deposit holdings have become more volatile
since the advent of the small denomination CD. The
chapter proceeds in two sections. In Section A the
equations representing the determination of interest
rates paid on savings deposits are derived and estimated.
Although life insurance companies do pay "interest" to
depositors (i.e., policy holders), in éome sense
through periodic dividends, they are excluded from
this section. In Section B we develop the equations

representing the demand for savings deposits by the
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household sector.

A. Interest Rates Paid on Savings Deposits

Those financial intermediaries that issue interest-
bearing deposits earn profits from the differential be-
tweern. interest received on investments and interest paid
to depositors. The individual firm has little control
over the rate of interest it earns on investments and
must rely on adjusting the deposit rate as a means of
influencing its level of profits. Our formulations of
the deposit rate equations will be based on the hypo-
thesis that financial intermediaries attempt to set de-
posit rates in such a way as to maximize profits. This
hypothesis must be modified slightly in the case of com-
mercial banks, who may be prevented from paying a profit
maximizing rate by the existence of legal maximum in-
tereét rates payable on time and savings deposits under
Regulation Q. However, as we shall see, the restraints
imposed by these interest rate ceilings may be fairly
easily incorporated into the commercial bank deposit
rate equation.

Since late 1966, savings and loan associations
have also been subject to legal interest rate ceilings --
in this case imposed by the Federal Home Loan Bank Board.1
1Congress granted authority to fix ceiling rates

payable on savings and loan associations to the Federal
Home Loan Bank Board in September, 1966.
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These ceilings play no part in our analysis, because of
the fact that our data period extends only through 1966.
Yet this is not to say that such ceilings may not be
important constraints on savings and loan activity in
the future. They must be kept in mind if the results

of this study are to be used to analyze or predict fin-
ancial behavior in the future.

To illuminate the factors determining the profit-
maximizing deposit rate for an individual financial firm,
consider the following simplified expression for the
firm's profits (T ):

(3-1) T = rp SD - rgy SD,

SD
where SD is the firm's savings deposit liabilities, Tsp
is its deposit rate, and rp is the rate of interest it
earns from investing savings deposits funds in earning
assets. In deciding on the optimal deposit rate the
firm must take account of the likely response of de-
positors to chénges in the rate, 1Increasing Fopy for
example, will probably attract new depositors, but it
will also mean that the new higher rate will have to
be paid to old depositors as well.2
The profit-maximizing rate (r§D) is found by

setting 9T/ D rgp = 0. This yields:

2There are some exceptions, changes in deposit
rates do not affect interest rates paid on CD's that
have already been issued. This property is one rea-
son financial intermediaries have been so anxious to
issue CD's and similar deposit instruments.
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(3-2) rgy = ry - SD/(ASD/Drgp) = ry -

Tsp/xn

where M is the elasticity of demand for the firm's de-
posits (more properly, M is the elasticity of demand
for the firm's deposits as the firm perceives it).

The expression yields the result that the higher the
elasticity of demand, the closer will be r§p to the
rate received on earning assets.

In order to operationalize Equation (3-2) it is
necessary to derive an expression for 7 in terms of
observable economic variables. Let us represent the
demand for the firm's savings deposits with the follow-

ing expression:

n
(3-3) SD = (A, + Ajrgp - S Ajr;) W,
i=2

where the ry denote interest rates paid on savings de-
posits and securities that compete with the firm for

funds and W denotes the total wealth holdings of poten-
tial depositors. The form of the expression is consis-
tent with the deposit demand equations to be developed
in Section B of this chapter. Calculating 7 from the
expression shows it to be a function of the interest

rates offered by competitors.

(3-4)71___ AlrSDw - AlrSD
=30
n
Ay + Mrgp - = Ayry

i=2 .
Substituting Equation (3-4) for 7 into Equation

(3-2) and rearranging terms yields
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n
(3=5) r§D = 1/2 (rE - Ao/Al + l/Al :E: Airi).
i=2

This shows the profit-maximizing deposit rate for an
individual financial firm to be a linear function of
rp and Lsy for i = 2y 3y ¢ ¢ ¢ ¢ o9 N o

It now remains to relate.. this expression for r§D
to interest rates actually paid on savings deposits.
Observation tells us that even when financial intermed-
iaries are not restricted by legal interest rate ceilings
they do not adjust deposit rates very frequently. Fre-
quent changes in deposit rates increase accounting costs
and create uncertainty among depositors, consequently
most intermediaries make only periodic rate adjustments.
Behavior of this sort may be approximated by a partial

ad justment mechanism of the form

(3-6) [LrSD = }f(r‘SD - rSD_l)

= ¥/2 (rp - AO/A1 + /A, nz Airi) -72_(1:30
i=2 It
The regression equations for interest rates paid on
savings and loan shares and mutual savings bank deposits
are specified in the manner of Equation (3-6). The
equation for interest rates paid on savings deposits
at commercial banks contains a modification to take
account of Regqulation Q. It is important to point out
that, whereas Equation (3-6) was derived from consider-
ing the behavior of an individual firm, the regression

equations modeled after it are to be estimated from
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aggregate deposit rate data. Hopefully the firms within
each class of financial intermediary follow similar be-
havior so that micro-specifications are appropriate to
represent the aggregates. Our only defense against
aggregation errors is to make the specifications as
flexible as possible; consequently we have not applied
the constraint implicit in Equation (3-6) -- that the
coefficient on re be equal to minus one-half that on

Tsp == in performing the regressions.3 Instead the

varz:bles representing rp and rSD_l were permitted to
enter each regression with free coefficients.

Before presenting the empirical results, a comment
concerning the data series for interest rates paid on
household savings deposits at commercial banks is in
order. The series used here and elsewhere in the study
is a constructed one. Details of how it was constructed
are given in Appendix II. The series consists of the
rate paid on pass-book savings accounts through 1964,
the rate paid on small denomination CD's in 1966, and

a weighted average of the two for 1965. Small denomina-

3He also did not feel that the quality of aggre-
gate deposit rate data is high enough to warrant a priori
constraints. Aggregate deposit rate data are calculated
on an ex-post basis. That is, rates are calculated by
dividing average deposit balances into annual total of
interest paid to depositors. Since deposits are often
withdrawn before they cap accumulate interest, rates
calculated on an ex-post basis will nearly always turn
out to be less than rates actually offered to deppsi-
tors. -
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tion CD's first became a factor in late 1965. Since our
data period extends only through 1966, it was impossible
to give separate treatment to rates paid on passbook
savings accounts and rates paid on small denomination
CD's. Instead we have attempted to combine the two
rates into one data series. There is always some error
introduced when two phenomena are represented with a
single variable. In this case the errors are likely

to be small. More and more banks are issuing small de-
nomination CD's with the provision that, should the
depositor wish to withdraw his funds before his CD
matures, he would be able to do so, and still receive
the passbook rate of interest on his average deposit
balance over the holding period. A CD issued in this
way is difficult to distinguish from a passbook savings

account,

Interest Rates Paid on Savings and Loan Shares

The regression results for the interest rate paid
on savings and loan shares are shown in Equation (3-7)
below. The interest rate earned by savings and loan asso-
ciations on investments is represented in the equation
by the secondary market yield on FHA-insured mortgages
(rM). The interest rate paid on household savings
deposits at commercial banks (rCB) appears in the equa-

tion as a measure of the interest rate paid by savings
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and loan associations' chief co-petitor.4

We did not
include the interest rate paid by mutual savings banks
in the regression on the grounds that there are few
areas of the country serviced both by savings and loan
associations and mutual savings. Competition for sav-
ings funds between financial intermediaries is pri-

marily on a local basis.

(3=7) Ar_. = .132 + .164 £y + .153 r., -.367 r
SL (.053) ™ (.076) B (.117) SL.1

df = 9
2

R® = .75
S.E. = .06 percent
data period: 1954-66

The regression results are reasonably good. All
coefficients are more than twice their respective stan-
dard errors and the standard error of estimate is only
.06 percent (i.e., six basis points). Two aspects of
the results are worth comment. First, it is interest-
ing to note that the coefficient on Ty is roughly minus

one-half times that on Lgr, 9 which is consistent with

1

4An individual savings and loan association is,
of course, likely to compete for savings funds with
other S&L's as well as with other types of financial
intermediaries located in the same geographic area.
But it is impossible to take account of intra-industry
competition when using aggregate data. This should not
be considered a shortcoming of the study, however,
since we are interested only in developing a model
that will be able to predict shifts of savings funds
between different kinds of financial intermediaries;
that is, inter-industry movements of funds.
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constraint implicit in Equation (3-6).

Secondly, the coefficient on Cep . is small (in
absolute value) and implies that savin;s and loan asso-
ciations are slow to adjust deposit rates to changes in
market conditions. This slow speed of adjustment is not
surprising in light of the fact that the mortgage-dom-
inated portfolios of savings and loan associations turn
over quite slowly. Under these circumstances only a
small proportion of any change in market mortgage yields
shows up as a change in current portfolio earnings.
Thus, in order to avoid large swings in profits, sav-

ings and loan associations appear to adjust deposit

rates at a correspondingly slow pace.

Interest Rates Paid on Mutual Savings Bank Deposits

The regression results for mutual savings banks
are shown in Equation (3-8). Like savings and loan asso-
ciations, mutual savings banks face their stiffest com-
petition from commercial banks, and the commercial bank
rate (rCB) appears in the regression equation with a
significant coefficient. We were unable to get a mea-
sure of the rate of interest earned on investments by'
mutual savings banks to enter the equation with a posi-
tive coefficient. Both the mortgage yield and the cor-
porate bond yield were tried, both obtained small nega-
tive coefficients, and both were subsequently dropped

from the specification.



46

(3-8) Ar = 813 + .,374 r._, - .503 r
MS (.093) CB (.137) M5,
df = 10
2
R = 064

S.E. = .06 percent

The failure of either the mortgage or corporate
bond yield to enter the regression equation may be re-
lated to the fact, pointed out earlier, that mutual sav-
ings banks were shifting the composition of their port-
folios to accomodate a higher proportion of mortgages
over the data period. However it is difficult to see
how this could result in negative coefficients for the
two variables.,

In any event, the predictive ability of the equa-
tion is good, even though the equation does not contain
a measure of yields earned by mutual savings banks on
investments. The standard error of estimate is only
six basis points, which is the same as was obtained in
the equation for savings and loan rates. In addition,
the coefficients on the commercial bank rate and the
lagged savings bank rate seem to be of reasonable
magnitudes. Comparison with the corresponding coeffi-
cients in the savings and loan equation shows both
coefficients to be larger (in absolute value) in the
case of mutual savings banks. This is reasonable in
light of the fact that the more rapid turnover of

mutual savings banks portfolios puts them in a better
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position to adjust deposit rates quickly in response to

changes in market conditions.

Interest Rates Paid on Commercial
Bank Savings Deposits

The derivation of an equation to represent the de-
termination of savings deposit rates, paid by commer-
cial banks is complicated by the fact that commercial
banks are subject to interest rate ceilings under Regu-
lation Q. The existence of regulatory ceilings would,
of course, be no problem if the ceiling rates were al-
ways set higher than the interest rates commercial
banks would like to pay. But such has not been the
case. Regulation Q ceilings appear to have kept in-
terest rates paid by commercial banks below the levels
that would have been reached in the absence of such
regulatory ceilings throughout most of the post-war
period. The evidence to this effect is that changes
in the regulatory ceilings have been followed in every
case by abnormally large changes in interest rates
actually paid by commercial banks. Regulation Q
ceilings applicable to household savings deposits
have been raised four times since the end of World

War II; in January 1957, in January 1962, in November
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1964, and in December 1965.5 Each of these increases
was followed by a larger than normal increase in de-
posit rates. Regulation Q ceilings have been lowered
only once; that occurring in two stages in the summer
of 1966. A number of banks were forced to lower de-
posit rates as a result of that action.

Regulation Q ceilings must be explicitly represen-
ted in the regression equation. To do so, we have adop-
ted the following functional form for the regression:
(3-9) Arqg J[(?cé- b Tep/res) - Tep 1}’
where ?EB denotes the Regulation Q c;iling rate and rEB,
as before, denotes the profit maximizing rate commercial
banks would like to pay in the absence of Regulation Q.
The functional form was first developed by Rasche and
Shapiro and has several properties which make it a use-
ful approximation to the way in which Regulation Q
effects commercial banks' behavior in the aggregate.6

The equation is non-linear in réB in such a way that

SWe remind the reader that the interest rate paid
on household savings deposits (r.,) is measured in this
study by a single series which cggbines the passbook
rate with the rate paid on small denomination CD's.
For all intents and purposes r may be considered to
be the larger of the passbook ggte or the small CD_
rate. By analogy, the Resulation Q ceiling rate (rep
is measured as the higher of the passbook ceiling &r
the small CD ceiling.

)

6R. Rasche and H. Shapiro, "The Supply and De-
mand for S&vings Deposits," Unpublished paper done in
conjunction with the M.I.T.-F.R.B. Project, 1967.
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;bB becomés an asymptote above which - cannot rise. A
second desirable property of the equation is that it allows
a change in the ceiling rate to have its greatest impact
when r&B is high relative to the ceiling. This is sen-
sible because changes in the ceiling rate will affect the
greatest number of banks when there are already many who
wish to pay an interest rate higher than the old ceiling.

A third desirable property is that the equation permits
more of an increase in réB to be passed on in the form of
higher interest rates paid to depositors when rég is low
relative to r.p then when it is high relative to r.g.

For all of these desirable properties we must, how-
ever, pay a price. The functional form poses a problem
for estimation because the variable réB enters as a re-
ciprocal. If we attempt to represent rEB in the manner
dictated by Equation (3-5) above, we will be unable to

estimate the equation because it will be non-linear in

its coefficients.7 Howe#ér, as long as rg&g is represen-

7Substituting Equation (3-5) for réa into Equation

(3-9) yields
n

Arcy =7"{rca - b T/ [% (rg - A/A; + 1/A Agry)]

-r
cs_}

The equation is non-linear in r_, and the r; and, hence,
the coefficients A, c¢annot be é%timated th}ough linear
regression techniqﬁes. However, if r2, is proxied by
only one variablej e.g., réB = Ar,, tﬁgn the regression
becomes

Arcg =¥ [Teg - B/A g/ tp)] - % fep.

i=2

1

The coefficients ¥ and b/A. are estimable because the
equation is linear in rCB/rL'
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ted by no more than one variable, the equation is es-
timatable. The price that must be paid then is the
loss in predictive ability that results because only one
variable may be used as a measure of the market forces
which lead commercial banks to set interest rates paid
on savings deposits. We have decided to use the yield
on long-term U.S. Bonds (rL) as this one variable proxy
for réB, through the reasoning that this yield best
approximates the sort of returns commercial banks earn
on investing §;Vings deposit funds. The regression re-
sults appear as Equation (3-10).

(3-10) [}rCB = ,201 + .743

r.. - 1,463 r../r, - .498 r
(.183) CB  (.e23) CB" L (. 138) CB.,
df = 9
R2 = .71

S.E. = .11 percent
data period: 1954-1966

Best results were obtained when neither the con-
straint that the intercept be zero nor the constraint
that the long run coefficient on ?CB be unity were
applied. Relaxing these constraints appears, at first
glance, to have given the estimated equation the im-
plausible ability to predict values for e that exceed
the Regulation Q ceiling. The coefficient estimates
yield an asymptote at a-value of

- - 1 —B] ),
.404 + 1.492 Ty (= 73y [.201 + .743 T
which exceeds Tep by a considerable margin. However,

the results should not be judged on the basis of the
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asymptote, for this is the value of Tep the equation
would predict only if the yield on long term U.S. bonds
were to rise without limit. For values of ry within a
reasonable range the equation predicts equilibrium
values for LeB that are quite plausible and lie below
the Regulation Q ceiling. This is demonstrated by the
calculations presented in Table 3-1 which show the equi-
librium value of Tep associated with various levels of
?CB' It is apparent from these calculations that the
equation would predict a value for the deposit rate
which would exceed the Regulation Q ceiling only if the
vYield on long term U.S. bonds were to remain in the
neighborhood of 6.00 percent or higher for an indefi-
nite period.8 Historically the long term bond yield
has fluctuated largely within the rather narrow range
of 3.00 - 5.00 percent.

More important for our purposes are the short-
run implications of the equation. The results suggest
that changes in Regulation Q have a strong effect on

interest rates commercial banks pay on savings deposits.

81t is possible_for the equation to predict a value

for r that exceeds r at values of r, less than 6.00
percegg because the eqsgtion has an equ&librium inter-
cept of .404. However, this is not a practical possi-
bility as long as r is maintained at or near its
present level of 5.88 percent. In any event, the prob-
lem of predicting r., > r can be eliminated entirely
in computer simulatggns wggh the financial model by
simply instructing the computer program to set r

= r whenever the equation predicts Tep to excegg the
regﬁ?atory ceiling.
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This is perhaps best illustrated by way of an example.
If Requlation Q ceilings applicable to household-type
savings deposits at commercial banks had been raised
from 5.00 to 5.50 percent at the beginning of 1967, our
equation implies that actual savings deposit interest
rates would have been raised by an average of 0.23 per-
cent (=23 basis points) during that year. Had such an
event actually occurred, the shifts of savings deposits
from savings and loan associatioms and mutual savings
banks to commercial banks that took place in 1966 would
probably have been repeated. In light of commercial
banks' newly acquired ability to compete in the market
for households' savings, the management of Regulation Q
ceilings will be a key factor shaping the financial struc-
ture of the U, S. economy in the future.

Table 3-1

if ry is constant at L'ep will approach .404+

2.00..........‘.........I...I....“.OZZ rCB

3.00............................. 0512 rCB

4.00..‘........'................. .757 rCB
e

6.00............‘...C............l.ooz rCB

7.00....'........................1.072 rCB

5.00............................. .904
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B. Demand for Savings Deposits

The equations representing demands for savings de-
posits all develop from a common framework. Annual
changes in savings deposits are viewed as short-run
adjustments by households attempting to bring deposit
holdings more closely in line with some equilibrium or
"desired" holdings. The "desired" holdings of any par-
ticular type of savings deposit (SD*) are approximated
by a relationship which is homogeneous in households'
wealth (W):
(3-11) _SD} = £; (ry, £y, ) W, for i€ (L1,sL,ms,cH] .
In addition to wealth, "desired" holdings are determined
by factors embodied in the function f. Chief among
these are the deposit rate offered on the type of de;
posit in question and interest rates paid on competing
investments. Both f and its arguments vary with the
different kinds of savings deposits and will be examined
in detail below. Suffice it to say that variations in
these non-wealth factors alter households' preferences
for some types of savings debosits relative to other
forms of holding wealth. An increase in the interest
rate paid on savings and loan shares, for example, will
lead households to "desire" more savings and loan

shares and less of some other assets.

The wealth variable measures the total size of
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the household sector's portfolio of assets. Note that
it enters the equation for SD; only as a.scale factor
and does not affect the composition of the portfolio.
A doubling of wealth will double the "desired" holdings
of all assets, so long as it is not accompanied by a
change in the values of the non-wealth factors.

Actual deposit holdings seldom coincide with SD°*.
"Desired" deposit holdings are constantly changing,
and transactions costs associated with portfolio ad-
justments introduce lags in the response of households.9

We have attempted to approximate the adjustment process

in the following manner:

(3-12) A(&' = Y [ spe, - 'sni ] , for i€ [LI,SL,MS,CB]
w w 1

w-
The approximation takes the form of the familiar partial
ad justment mechanism, except that it is the ratio of
deposits to wealth, rather than the stock of deposits,
that is adjusted. We have adopted this rather unusual
specification because it allows us to differentiate be-
tween adjustments made in responses to changes in wealth

and non-wealth factors. This is best seen when the equa-

9ﬂe refer here to both monetary and implicit trans-
action costs. Monetary costs include such things as in-
terest lost when savings deposits are withdrawn before
they have been held long enough to accumulate any. Im-
plicit costs are the time and trouble involved in re-
allocating portfolios. The latter are the more impor-
tant cause of lags in adjustments of savings deposits.
Many depositors are small savers, for whom the interest
gains derived from maintaining "desired" balances are
overwhelmed by the time and trouble of doing so.
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tion is rewritten in levels after substituting Equation

(3-11) for SD;.

(3-13) SD; = 'Ki [_fi (ri, Ty rk) - fE%) ] w
W
-1

+ SD
I i - l
-1 -1

The first term in brackets may be identified with

Elx

shifts in portfolio composition. A positive value for
this term indicates that the share of the total port-
folio held in the form of SDi is increasing. A nega-
tive value indicates that SDi is decreasing as a pro-
portion of the total portfolio. The sum total of this
first term over all assets in the portfolio of the
household sector must be zero over any time period be-
cause the total portfolio is equal to W. However, this
is a consideration which we may ignore in the remainder
of this chapter since we are dealing only with savings
deposits and not all of the assets demanded by the
household sector.

The second term in Equation (3-13) may be iden-
tified with changes in the size of the total portfolio.
It shows the amount of any change in SDi due to a change
in wealth, or portfolio size. 1In the absence of any
shifts in the composition of the portfolio, the per-
centage change in SDi will be the same as the percen-

tage change in W.
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Before proceeding to the individual regression
equations, a comment concerning the measurement of W
is in order. We were never able to find a satisfactory
measure for this variable. What is labeled as W in the
regression equations that follow is simply a weighted
average of current and lagged values of GNP, measured
in billions of dollars at current prices. The precise
relationship is

(3-14) W= .382 2 (.61 aNp_, ,
i=0

where the weights approximate Friedman's permanent in-
come weights shortened to a five year horizon. Our
sole reason for adopting this measure is that it was
used with moderate success by De Leeuw in an earlier

empirical study of the demand for savings deposits.lo

The Demand for Savings Deposits at
Life Insurance Companies

The reader is reminded that what we have called
savings deposits at life insurance companies is a spe-
cial construct consisting of policy reserves plus-
accumulated dividends less poliéy loans. The construct
measures the net claims on life insurance companies of

the household sector. It is obvious that the motives

loFrank De Leeuw, "A Model of Financial Behavior,"
in The Brookings Quarterly Econometric Model of the
United States, James Duesenberry, et al (ed.), (Rand

McNally and Company; Chicago, 1965).
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for holding these claims differ from the motives for
holding interest-bearing savings deposits. The prin-
cipal motive for purchasing a life insurance policy is
to obtain the insurance pretection it offers. However
many types of insurance policies embody contractual
savings plans, and it is reasonable to expect that
these savings plans become more or less attractive to
purchasers as the interest rates offered on alternative
forms of savings rise and fall. Thus at least a portion
of household's claims on life insurance companies can
be legitimately said to be a form of savings deposit.
We have specified the "desired" relationship for
savings deposits at life insurance companies to be the
following:
(3-15)  SDP; = (A = A rop = A, rpp) W,
where r.g is, as before, the interest rate paid on house-
hold type savings deposits at commercial banks and Cpp
is the market yield on 90-day Treasury bills. The
two interest rates serve as measures of the rates of
return available on investment alternatives to the
contractual savings component of SDLI' The insurance
protection motive for investing in life insurance poli-
cies is implicitly embodied in the component AbH; that
is, we are implicitly saying that the demand for life
insurance protection is proportional to the wealth of

the household sector.m



58

Substituting Equation (3-15) into Equation (3-12)
and taking first-differences yields the form of the de-

mand equation used in the regression analysis.

(3-16) A (SDLI) = -A, Drop -A, Argg + (1= ¥ )A(SDLI)
-1

w w
Note that first-differencing has eliminated the coeffi-
cient Ao, making it impossible to directly test our im-
plicit hypothesis concerning the demand for life insur-
ance protection. A low S.E. in the resulting regression
would, however, indirectly confirm our hypothesis.

The regression results are presented as Equation
(3-17). In order to better interpret the predictive
ability of the regression, an additional descriptive
statistic has been included with the results. This is
the mean absolute error (MAE) made in predicting dollar
values of SDLI from the equation over the data period.
The MAE is a more meaningful statistic than the stan-
dard error of estimate in this case, when our object

is to develop an equation capable of predicting SDLI

in levels.
(3-17) , [SD = 0013 - .0056 OQr.. - 0017 Ar,... + 5902 //SD
A(—;‘-‘% (.0026) B (.0006) TB (.2710)L(—w39
-1

df 9

R = .70

S.E. = 00016

MAE of SD = $.50 Bil.

LI
data period: 1954-66
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In terms of R2 and MAE the regression results are
satisfactory. In addition all coefficients are more
than twice their standard errors. The interest rate
coefficients are surprisingly large, especially the one
on the commercial bank deposit rate. At current values
of W (= 4628 billion in 1965), the coefficient on ArCB
implies that a one percentage point rise in the interest
rate paid on household type savings deposits at commer-
cial banks would cause savings deposits at 1life insur-

ance companies to fall by $3.4 billion within one year.

Demands for Interest-Bearing Savings Deposits

The three types of interest-bearing savings de-
posits -- savings and loan shares, mutual savings bank
deposits, and household savings deposits at commercial
banks -- are such similar assets.that it is necessary
to take great care to distinguish between those factors
that affect the demand for all of them in the same
manner and those factors that cause one type of deposit
to be preferred to the others. In addition to paying
interest, they are all virtually free of default risk

11

and are subject to free and easy withdrawal. These

latter two characteristics are what make investors

11Savings balances at nearly all savings and
loan associations are insured by the FSLIC. Those
at mutual savings banks and commercial banks are
insured by the FDIC.
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want to hold some interest-bearing savings deposits
even when their interest rates are lower than those
obtainable on marketable securities. Investors are
willing to sacrifice higher yields in order to obtain
the safety and liquidity provided by savings deposits.
The substitution of safety and liquidity for yields
takes the form of a trade-off. As yields on market-
able securities rise relative to those paid on savings
deposits, more investors are willing to hazzard the
risks of the open market, and their demands for savings
deposits decline. Yields on marketable securities are
the primary factors that influence the demands for all
interest-bearing savings deposits taken collectively.
To identify the factors which make one type of
deposits more attractive than the others is more dif-
ficult. Surely differences in deposit rates offered
by the different institutions are the most important
among these. Funds are naturally attracted to the fin-
ancial intermediaries paying the highest deposit rates.
Another major factor is geography. Few depositors are
willing to put their funds into financial intermediaries
not located in the area in which they work and live.
The fact that savings and loan associations and mutual
savings banks are concentrated in different areas of
the country means that there are¢ few depositors who

consider deposits issued by these two institutions to
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be substitutes. For all practical purposes we can
treat savings and loan shares and mutual savings bank
deposits to be non-competing assets in the aggregate.
This reduces the problem to the two-fold one of iden-
tifying the factors that influence a depositor's choice
between deposits at commercial banksand mutual savings
banks in some parts of the country, and between deposits
at commercial banks or savings and loan associations in
other parts. In choices of this sort, things other than
deposit rates must play a role. Otherwise, how can one
explain why households have continually maintained large
savings deposit balances at commercial banks throughout
the post-war years, in spite of large deposit rate dif-
ferentials that have, until recently, favored the non-
bank intermediaries? The phenomenon can only be ex-
plained by such immeasurables as convenience, preferences,
and even ignorance. . There must be large numbers of de-
positors who find it convenient to hold their savings
balances at banks, or Qh& prefer banks to non-bank in-
termediaries for various historical or other reasons,
or who are ignorant of the alternatives.

The immeasurable factors act to reduce the extent
to which choice of savings institution is affected by
interest rate differentials. To illustrate, consider

the individual who, having decided to invest X dollars

in savings deposits, is trying to decide whether to put
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it all into commercial bank deposits, to put it all into
savings and loan shares, or to split it in some combina-
tion between the two. First, note that he has nothing
to gain from splitting the sum between the two. There
are no risks to be reduced by diversification among in-

terest-bearing savings deposits.12

Savings deposits
bear neither the risk of default nor of capital loss.

He will invest the entire X dollars in either one or

the other. But in which? If our individual is typical,
he already has a checking account at the commercial bank.
It would be convenient for him to locate his savings
account at the same place. Having a savings account at
the bank would enable him to co-ordinate future checking
and savings operations; to transact them at the same
counter. Suppose our individual is typical in this
sense., He will, therefore, choose the commercial bank
deposit, providing it pays an interest rate at least

as high as that offered by the savings and loan associa-
tion. He will even choose the bank if it pays a slightly

lower rate because it is more convenient. In order for

the individual to prefer the savings and loan shares,

lsz this we mean risks of default or capital loss.
There are some other types of risks that may be reduced
by diversification for some isolated individuals. For
example, a depositor might find that by maintaining a
savings balance at both the local commercial bank and
the local savings and loan association he reduces the
risk that he will be refused a loan at both places.
However, such considerations are irrelevant for the
average depositor.
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they would have to pay him an interest rate far enough
in excess of the bank's rate to overcome their incon-
)o

venience. Let us denote by (rSL the (positive)

= TcB
interest rate differential at which the individual would
be indifferent between the two types of deposits. For
all (rSL - rCB)<: (rgy - rCB)°, he prefers the commer-
°

cial bank. For all (rSL - rCB):> (rgy - rfep) 9 he pre-
fers the savings and loan association. Variations in
the rate differential do not affect his choice unless

)°

they involve movements across (rs e The dif-

L~ TcB
ference in convenience the individual attaches to the
two types of savings deposits does not change the "all
or nothing" nature of his decision.

For every such person faced with the choice be-
tween savings and loan shares and commercial bank de-
posits there is an interest differential at which he
is indifferent between the two. It varies from person
to person, according to preferences, habits, and per-
sonal evaluations of the relative convenience asso-
clated with the two types of savings deposits. At
any point in time the distribution of (rSL - rCBf>
over the entire population of these persons might look
like the curve depicted in Figure 3-1. The curve shows
the number of persons indifferent between savings and

loan shares and commercial bank deposits at alternative

deposit rate differentials., More than half of the curve
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is drawn to the right of the vertical axis to indicate
that the majority of persons would prefer savings and
loan shares only at a positive rate differential. The
large proportion of persons concentrated near the peak
of the distribution represent active investors, for
whom preference and convenience are only minor considera-
tions. PFurther to the right (left) on the curve are per-
sons more firmly entrenched in their preferences for com-
mercial banks (savings and loan associations). The
inter-personal differences represented by Figure 3-1
imply that any variation in (rsL - rCB) will be enough to
cause some persons to switch their preferences from one
type of deposits to the other. What this means for the
specification of deposit demands is best illustrated by
the integral of the curve. At any given deposit rate
differential, the integral from - 00 is the total num-
ber of persons preferring savings and loan shares.

The integral is depicted in Figure 3-2, It is
roughly an S-shaped curve steep in the center and flat
at the extremes. While it is true that any increase
in the deposit rate differential will increase the num-
ber of persons who prefer savings and loan associations
to commercial banks, the number of depositors responding
to changes in the differential is seen to vary consid-
erably with the level of that differential. At ex-

treme values of (rSL - rCB) few depositors respond.
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Figure 3-1

DISTRIBUTION OF DEPOSITORS INDIFFERENT BETWEEN
SAVINGS AND LOAN ASSOCIATIONS AND COMMERCIAL BANKS

Number
of
Persons

FsL=Ycm

Figure 3-2

TOTAL NUMBER OF DEPOSITORS PREFERRING SAVINGS
AND LOAN ASSOCIATIONS TO COMMERCIAL BANKS

Number
of
Persons

sL™*cB
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However, at small values of (rSL - rCB) -- beneath the
steep portion of the curve -- the number of depositors
responding to change in the differential is large. It
is here, where savings and loan associations and banks
are offering nearly identical deposit rates, that de-
posit rate competition can result in large transfers
of savings funds.

Figure 3-2 is helpful in explaining actual nové-
ments in savings and loan shares over the post-war period.
Throughout the early post-war years, savings and loan
associations were able to maintain large deposit rate
differentials over commercial banks. ~The upper right-
hand portion of the curve depicts these years. Starting
in 1957 and aided by the succession of increases in Regu-
lation Q ceilings, banks began to reduce the differen-
tial. Between 1957 and 1964, (rg -rCB) was reduced
from 1.40% to .90%. However this resulted in few de-
posits being shifted from savings and loan association
to commercial banks. At the end of 1964 depositors
were still on the upper right-hand portion of the curve,
albeit closer to the steep portion. Then in late 1965,
Regulation Q ceilings were raised again. Banks began
issuing small denomination CD's that paid interest
rates as high as those paid on savings and loan shares.
The steep portion of the curve became relevant. As a

consequence of the virtual elimination of their favor-
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able rate differentials, savings and loan associations
began losing large quantities of deposits to commercial
banks in late 1965 and early 1966. These losses moder-
ated only after Regulation Q ceilings on small CD's were
lowered in mid-1966.

There is nothing about the preceding discussion
that limits its applicability to savings and loan shares.
We could just as easily have focused on the choice be-
tween deposits at mutual savings banks and commercial
banks, and arrived at the same conclusions. The number
of depositors preferring mutual savings banks to commer-
cial banks is affected by the deposit rate differential
(rHS - rcg) in the manner of Figure 3-2. 1In fact, the
post-war experience of mutual savings banks has been
remarkably similar to that of savings and loan associa-
tions. Mutual savings banks also lost most of their
favorable deposit rate differential to commercial banks
in late 1965 and early 1966. With this in mind, we are
now prepared to specify demand equations for the three

kinds of interest-bearing savings deposits.

The Demand for Savings and Loan Shares

"Desired" holdings of savings and loan shares are
expressed as
(3-18) spg, = (Ao + Mt - Ay 4 o Fg - o(zrca)w,
where t denotes a time trend and the other variables

are as previously defined. The trend was included in
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the specification as a means of capturing any secular
changes in households' preferences for savings and loan
shares that may have occurred over the data period.
Savings and loan associations have become increasingly
popular with small savers over the post-war period and
we expect the coefficient on the trend to have a posi-
tive sign.

The yield on long-term U. S. bonds appears in the
expression as a measure of the yields obtainable on
marketable securities. With our limited degrees of
freedom no more than one variable could be entered for
this purpose but since yields on marketable securities
tend to rise and fall together, one should be sufficient.
Actually, before settling on Ly we experimented in re-
gressions for SDSL with yields on U. S. securities of
different maturities -- 90 day bills, 9-12 month bills,
and 3-5 year securities as well as long-term bonds. Re-
gression results proved remarkably insensitive to
choice of yield and the long-term yield was retained
because it appears elsewhere in the model.

The coefficients, o 1 and °<2 are not constants,

but vary with the differential between Fgy, and e

Specifically:

A = A

.2
1 )

3 = blrg =rep

2
okz = A4 - b(rSL -rCB)
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Allowing & 1 and 0(2 to vary in this manner produces
an S-shaped relationship (approximating that of Figure
3-2) between Sbg, and (rSL - rCB) over the range
RTWETS I CONP S N RN W%
This can best be seen by substituting for <X 1 and A 2
in Equation (3-18) and writing the result as
(3-19) spg = [A) + Ajt - Ayrp + Ayrg - Agreg - b(rSL-rCB)3]W

Taking QSDgL/arSL from this expression yields
(3-20) O SDg;/ d rgy = [A3 - 3b (rg - rCB)Z] w
In our earlier discussion we were led to hypothesize
that a SD§L/ D Fgy, should always be positive, but should
diminish in magnitude as the absolute value ‘rSL - rCB‘
increases. As can be seen from Equation (3-20), our
mathematical approximation of SD§L does yield this be-
havior, but only for values of (rSL - rCB) between
-(A3/3b');i and + (A3/3b)8. For values of (rg; - rep)
outside this range, the approximation is not valid be-
cause QSDEL/ 0 rg, & O.

The fact that Equation (3-19) approximates the
hypothesized behavior only over a certain range of
values for the differential between Cgr, and Lep raises
the question of whether that specification can legi-
timately be used as the basis for a regression equa-
tion. The answer to this question is an empirical one.
The regression equation derived from substituting

Equation (3-19) into Equation (3-12) will yield estimates



70

of 2(53 and ¥ b, where ¥ denotes the speed of adjustment
AN N

coefficient. With these estimates the ratio (?TA3)/3(Xb);

which is an estimate of A3/3b, may be calculated. If

none of the observed values of (r ) fall far out-

sL™FcB
side the range [-%}3/3(‘/&\}3),+ .ﬁ3/3 (ﬁ)] ’
the approximation may be considered adequate.

The results of such a regression are shown as
Equation (3-21) below. Taking the prescribed ratio
[.0299/3(.00463 yields the result that the regression
equation possesses the desired property (i.e., that

asngL/ a rqp > 0 over the range -.148% 4 (r ) S

sL™FcB
+ 1.48%, Two of the values of (rsL - rCB) observed
over the data period lie just outside this range; the
value for 1954 (1.60%) and the value for 1955 (1.50%).
All of the other observations fall well within this
range. This, together with the fact that the spread
between Tgr, and I had narrowed to .16% by 1966 and is
unlikely to widen substantially in the near future,
‘makes the regression equation appear acceptable.

In terms of standard errors and goodness of fit
measures the regression results are quite good. The
equation makes a mean absolute error (MAE) in predict-
ing the dollar level of savings and loan shares over
the data period of $.64 billion. Even the largest

prediction error, an over-estimate of $1.40 billion

in 1964, is small relative to the year-to-year move-
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ments in savings shares that have occurred over the

period.
(3-21), fsDg ) = .0040 -.0054 Ar; + .0299 ArSL -.0270 A r
Ay (:0025) (:0086) (-0060)
3 ‘
-.0046 A (ro,-r..)° + .6336 A {sp
(.0018) SL "CB" (. 2726) (;ﬁ§%) -1
df = 7
Rz = 091
Sogo = 00016

data period: 1954-66
As anticipated, the equation shows evidence of

trend increases in depositors! preferences for savings

and loan shares once the past decade and one-half. This

is indicated by the positive value of the intercept,
which ih a first-difference equation measures trend
movements in the dependent variable.

A more important aspect of the regression equa-
tion is its implications for the response of savings
shares to changes in interest rates. A comparison of
the relative size of the coefficient on [&rL with those
on A Cgy, and ArCB indicates tha{: savings shares are
less responsive to changes in long-term U, S. bond
yield than to changes in deposit rates. However, the
cubic term must not be overlooked in evaluating the
effects of changes in rg; or r.p. The significant (at
)3

the 5% level) negative coefficient on [&(r con-

sL”™fcB

CB
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firms our hypothesis that depositors react more strongly
to changes in deposit rates when savings and loan asso-
ciations and commercial banks are paying similar in-
terest rates on savings deposits than when they are not.
Some idea of the magnitudes involved can be gained
through the following illustration. According to the
regression equation, a 1.00 percent increase in Lgp,0
with (rSL-rCB) initially equal to .89 percent (as it
was in 1964), would stimulate an increase in savings
and loan shares equal to .0135 W within the course of

a year. The same increase in ) with (rSL-rCB)
initially equal to .16 percent (as it was in 1966),
would stimulate an estimated increase in SDSL of

.0237 W, Using 1965 values of W (= $628.0 Bil.) for
comparison, the difference between the two estimated
responses is $6.4 billion. This is a considerable dif-
ference which shows just how sensitive the demand for

savings and loan shares is to the differential between

rSL and rCB°

The Demand for Mutual Savings Bank Deposits

The analysis which led to the specification of
Equation (3-19) for the "desired" holdings of savings
and loan shares is equally appropriate for mutual sav-
ings bank deposits. Consequently "desired" holdings of
mutual savings bank deposits have been specified to take

the form of Equation (3-19) with rygs the interest
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rate paid by mutual savings banks, replacing Lgpe Re-

gression results based on that formulation appear be-

low,

(3=22) » [SD = .0008 - .0047 Ar. + .0089 Ar

o (.0015) 30y FeB
3
-.0028 A (rye-r.g)> + .4720 A [sD
(.0020) MS “CB (.3255)‘1(—‘#5_1
df = 7
R2 = .74

S.E. = .0009
MAE of SDyg = $.38 Bil.
data period: 1954-66

The problem of large standard errors on the re-
gression coefficients that has followed our empirical
efforts with relationships involving mutual savings
banks is again in evidence. Yet the equation yields a
mean absolute prediction error for SDyg ©f only $.38
billion over the data period. 1In this latter respect,
at least, the regression results are reasonably good.

The interest rate coefficients are all lower
than their respective values for savings and loan
assoclations. This is reasonable in light of the
fact that there were fewer total savings bank deposits
than savings and loan shares throughout the data period.
However, the coefficient on A Iy in this case is nearly

as large as it is for savings and loan shares, which

suggests that savings banks are relatively more suscep-
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tible to deposit fluctuations in response to changes in
open market yields than are savings and loan associa-

tions. The negative coefficient on [S(r' )3 in-

Ms~tcB

dicates that the magnitude of a change in SD in

MS
response to a change in either Img ©F Tep is also de-
pendent on the size of the differential between Tus
and Lep*

The range of values for (rMsfrCB) over which
the regression equation is a valid approximation to

the hypothesized behavior may be calculated as

["‘0089/3(.0028) T °°°89/3(.0028{].

This turns out to be (-1.03% + 1.03%). The observed
value for (rus-rca) in each of 1955, 1956, and 1957,
was 1.20 percent, which does fall beyong this range.
However, we again feel that this is not sufficient to
render the regression equation useless for predicting
the volume of mutual savings bank deposits in periods
like the present, when the differential between Cus
and r.p is quite small (.20% in 1966) and likely to
remain so. The fact that the equation yields accurate
predictions for SDHS over the data period goes a long

way towards justifying our decision to retain it.

The Demand for Household Savings
DegosIts at Commercial Banks
Except for the yields on marketable securities,

which affect all deposit demands in the same direction,
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the factors increasing households' demands for savings
deposits at commercial banks are the reverse of those
that increase households' demands for savings deposits
at non-bank financial intermediaries. An equation
"explaining” ZX(SDCB/W) should, therefore include as
independent variables all of the deposit rate variables
appearing in either Equation (3-21) for [&(SDSL/W) or
Equation (3-22) for'ZS(SDMs/W). Specifically this
means that all of the following should appear as in-
dependent variables in the equation: [&rCB, [XrSL,
Zkrns, [&(rSL-rCB)3, and [&(rnsfrca)3 in addition to
the lagged dependent variable and an open market security
yield. Obviously any attempt to estimate such an equa-
tion with only fourteen annual observations would prove
futile. There are simply too many variables for so few
degrees of freedom. In addition the problems of multi-
calinearity among the five variables involving deposit
rates are simply overwhelming.

Faced with these problems, it was necessary to
make several concessions in order to obtain a regression
equation for t&(SDCB/W). First, the variables [\ (r 3
and A(r 3

sL™FcB
Ms~TcB were omitted from the regressioq‘since
they are likely to be the least important in terné of
explanatory power. This served to reduce the number of
independent variables to manageable size. Secondly,

the coefficient on ZkrSL'was constrained to be twice as
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large (in absolute value) as that on ryge This was
done to reduce multicolinearity among the deposit rates.
For changes in Ly, to have twice the impact of changes
in ryg Seems reasonable in light of the fact that de-
posit liabilities of savings and loan associations have
been roughly twice those of mutual savings banks since
1959.

The regression results are shown in Equation (3-23),
In spite of its simplifications the regression equation
produces fairly small residual errors. Its mean absolute
error in predicting dollar values of SDCB is only $.61
billion, which is small when compared with the $6 to §7
billion average annual increase in SDCB that occurred
over the data period. The yield on 90-day Treasury
bills (r,g) appears in the equation instead of the long-
term U. S. bond yield used in the equations for savings
and loan shares and mutual savings bank deposits. The
switch was made in this case because the bill yield gave

slightly better results.

(3=23)p /sD = .0001 -.0025 \rno + .0287 A r
A(wc’a (.0011)  TB (.0064) CB

B)
-1

-.0082 (2 Ar.., +Ary.) + .6111 SD
(.0036) SL TMS (.2713)A( wc

df = 7
R = .79
S.E. = ,0022
MAE of SDCB = $.61 Bil.
data period: 1954-65
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The equation was fit to annual observations over
the period 1954-65. The 1966 observation was excluded
because of an unusual set of circumstances that pre-
vailed in that year. In late 1966 household savings de-
posits at commercial banks registered a sharp decline.
Surveys taken by the Board of Governors over this period
indicate that, when classified by type of deposit, the
only type of time deposits that experienced such a de-
cline were large denomination (=>$100,000) CD's.13
Apparently the series for household deposits includes
some unknown quantities of these instruments.l4 Re-
call that our distinction between household and "other"
deposits was motivated by a desire to separate large
denomination CD's from other types of time deposits.

In the absence of a continuing series classifying de-
posits by type, separating deposits by household and
"other" is as close as we can come to making such a
distinction. In most cases the distinction is work-
able. To the extent that households do héld some
quantities of large denomination CD's, these are likely

to fluctuate sharply only during and immediately follow-

ing periods in which the interest rates paid on them are

13See the August 1966 and April 1967 issues of
the Federal Reserve Bulletin..

14Some large denomination CD's are undoubtedly
held by individuals. However, more are probably held
in personal trusts or by non-profit institutions, both
of which are included in the Flow of Funds' definition
of the household sector.
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constrained by Regulation Q ceilings. This was the
case in the second half of 1966, when yields on short-
term marketable securities rose above the 5% percent
ceiling on large denomination CD's. The funds that
deserted large denomination CD's in late 1966 returned
to them in early 1967 after market pressures had sub-
sided.

As long as the Federal Reserve Board does not per-
mit Regulation Q ceilings to inhibit banks' abilities
to adjust large CD rates to market conditions, Equation
(3-23) should provide reasonably accurate predictions.
By raising the ceilings applicable to them, in conjunc-
tion with policies of general credit restraint in early
1968, the Board has demonstrated that it does not want
the 1966 experience to be repeated during every period
of tight money. However, if rates paid on large de-
nomination CD's ever do become constrained by Regulation
Q ceilings again, we at least have an estimate of the
probable impact on household savings deposits in the
form of prediction errors made by Equation (3-23) for
1966 and 1967. For 1966 the equation over-predicts by
$6.0 billion. For 1967 it under-predicts by $5.0 billion.
Henceforth, we will express the demand for household

deposits at commercial banks as

(3-24) A .sncs) = .0001 -.0025 ArTB + .0287 ArCB

w

-.0082 (2Arg +Aryo) + .6111A(snc19_1 -.0080A 4,

W
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The variable d is a dummy variable defined as follows:

1, if the secondary market yield on large,
d = negotiable CD's exceeds its ceiling
0, otherwise
It coefficient of .0080 is a compromise estimate based
on the 1966 and 1967 prediction errors. Expressing d1
in first-differences, gives the equation the ability to

predict the return of large denomination CD funds dur-

ing periods immediately following constraint by Regu-
lation Q ceilings.



CHAPTER 1V
DETERMINATION OF MARKET INTEREST RATES

In this chapter we derive and estimate the remain-
ing equations of the financial model. Equations are
developed in SectionsA - C which represent the deter-
mination of yields on 90-day Treasury bills, long-term
U. S. bonds, and corporate bonds, respectively. 1In the
course of this analysis several new variables, also
endogenous to the financial sector, are used as argu-
ments. Consistency requires that these also be "ex-
plained," and a fourth section has been included for
that purpose., Specifically, Section D contains equa-
tions representing: (1) the demand for hand-to-hand
currency, (2) the demand for commercial bank time de-
posits by non-household private sectors, and (3) the
deternination of secondary market yields on large
negotiable CD's.

Before proceeding to Section A a brief explana-
tion of our approach to the determination of interest
yields may be found useful. The interest yield on
any marketable security is the "price" that equates
supply and demand for that security. Interest yields

are, therefore, determined by the intersection of
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market supply and demand curves. However in U, S.
securities markets, individual supply and demand factors
are not clearly distinguishable. Buyers and sellers
have historically exhibited a high degree of mobility
between the markets for various types of securities,
and the different marketable securities are generally
regarded as close substitutes. Consequently we find
that the interest yield on any parﬁicular security is
influenced by variations in supply and demand in other
markets as well as its own. The result is the often
observed tendency for all interest yields to rise and
fall together.

Under such conditions it is advantageous to view
the determination of interest yields on individual
securities as occurring in two stages. First, elements
of supply and demand for total credit interact to de-
termine the general level of interest rates. Secondly,
given this general level, investors preferences and
expectations of future movements in interest rates act
to determine the relative structure of interest yields.
By looking at the determination of interest yields in
this manner it is possible to distinguish between those
factors which affect all interest yields in the same
way (the first stage) and those which affect some yields

but not others (the second stage).

In developing equations to represent determination
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of interest yields on 90-day Treasury bills, long-term

U. S. bonds, and corporate bonds, we have attempted to
simulate this two-stage process. First, one interest
vYield is selected to serve as representative of the
general level of interest rates. This yield is expressed
as a function of the elements of the supply and demand for
total credit. Once the role of supply and demand has been
investigated in the case of this representative yield,

it is not necessary to repeat the analysis for the others.
Instead we can simply "explain" these others on the basis
of factors which cause them to deviate from the represen-
tative yield. It is important to recognize that the choice
of representative yield is arbitrary. Since it is to be
explained solely on the basis of factors common to all,

no one interest yield is more ideally suited to the task
than the others. We have chosen the interest yield on
90-day Treasury bills to serve as the representative yield,
but merely because this choice makes it easier to compare

our results with those obtained by others.

A. Yields on 90-Day Treasury Bills

We have approximated the mechanism that detérmines
the level of interest rates by an "unstructured" equa-
tion that depicts 90-day Treasury bill yields as a func-
tion of a set of variables influencing the supply and

demand for commercial bank credit. It is "unstructured"
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in the sense that, rather than attempt to spell out ex-
plicitly the supply of bank credit, we have represented
supply factors by a set of parameters which define the
potential capacity of the banking sector to extend credit.
To be more precise, we have specified the logarithm of
the 90-day Treasury bill yield to be a linear function
of the logarithms of the following variables:
(1) GNP - as a measure of the demand for credit
(2) L*, the maximum quantity of loans and in-
vestments that can be supported by a given
volume of unborrowed bank reserves sup-

plied by the Federal Reserve. L* is de-
fined as:

L* = (1-k1z1> RU + kklzl - kzzz) ™| , where
k121 k121 .
RU = unborrowed reserves
TD = total time deposi%s adjusted at all
commercial banks.
kl = average legal reserve requirements on

member bank demand deposits
the proportion of total demand deposits

N
[}

1 held in member banks
k2 = legal reserve requirements on member
banks time deposits
z, = the proportion of total time deposits

held in member banks

This specific form was derived from the fol-
-~ -=lowing: the quantity of loans and invest-
ments supported by a given volume, RU, of
unborrowed reserves is a maximum when the
total of RU is absorbed by reserve require-

1Time deposits adjusted are defined as time de-
posits at all commercial banks other than those due
to the U.S. Government and domestic commercial banks.
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ments, i.e., when RU = k,z.DD+k,2,TD,
where DD denotes demand ae%ositg. Under
those conditions, total loans are given
by L* = (1 - k,z.)DD + (1 - k,2 )TD.
Combining the beressions for Ra and L*
to eliminate DD yields the desired re-
sult,.

(3) r,, the Federal Reserve discount rate -

ag a measure indicating the ability of
banks to supplement reserves by borrow-
ing from the Fed.

(4) CURR, the public holdings of hand-to-
hand currency - as a measure of the
drain on bank reserves originating
outside the Fed.

From the arguments presented in the introduction
to the chapter, it should be apparent that this list of
variables need not be restricted to supply and demand
factors at commercial banks. Indeed, a logically com-
plete list would be composed of factors influencing the
supply and demand for total credit. But unfortunately
we do not have enough degrees-of-freedom to include all
the variables that would be required for such a speci-
fication. Consequently we have had to limit ourselves
to what we believe to be most important in determining
the level of interest rates. The decision to include
only variables relating to commercial banks was made on
the basis of the realization that: (1) commercial
banks are, after all, the largest single source of
credit in the U. S. economy, and (2) nearly all policy
actions taken by the Federal Reserve operate through

the commercial banking system. It is important that
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the activities of the Federal Reserve be represented in
the specification, because it does have, and sometimes
exercises, the power to maintain the level of interest
rates within a narrow range. Embodied in the variables
in our list are the major policy instruments of the
Federal Reserve -~ legal reserve requirements on both
time and demand deposits, the discount rate, and un-
borrowed reserves, which vary with open market opera-
tions.

The empirical results are presented as Equation
(4-1). The estimated equation fits the observed data
quite well and yields predictions that are close to ac-
tual values. The mean absolute prediction error for
Lpg is 16 basis points, which compares favorably with
the published results of previous studies.

(4-1) 1n Lpg = 9.662 + 3.606 1n GNP - 3.934 1n L*

(1.241) (.992)
+ <767 1n ry + 2.297 1n CURR
(.262) (.599)
df = 10
2
R = 097
SQE. = .08

MAE of rpp = .16%
data period: 1952-66
All coefficients are significant by the usual
statistical tests and, with the exception of that on
the discount rate, seem to be of reasonable magnitudes.

If the coefficient on 1n ry is taken at face value, it
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implies that a one percent change in the Federal Re-
serve discount rate will give rise to a change of about
«77 percent in the yield on 90-day Treasury bills. Con-
sidering that the probable effect of a change in the dis-
count rate is to alter banks' willingness to borrow from
the Fed, an impact of this magnitude is inconsistent with
the relatively small fluctuations in borrowings that are
actually observed. The estimate .77 undoubtedly over-
states the impact of the discount rate. The reason an
estimate this high was obtained is hardly a mystery. The
Federal Reserve Board often changes the discount rate in
a passive manner -- adjusting it to movements in short-
term interest rates, ex post. That is, changes in the
discount rate are often initiated by movements in short-
term interest rates rather than vice versa. When the

Fed does adjust the discount rate in this manner, it

is merely trying to keep the interest rate that borrow-
ing banks must pay in line with the sort of yield banks
are earning on their own loans and investments. Un-
fortunately these passive movements add to the correla-
tion between movements in 90-day bill yields and the

~ discount rate and cannot be distinguished in regression
analysis; consequently the impact of rq ON Lpp is bound
to be overestimated. There is no way to correct for
this, short of eliminating the variable from the equa-

tion entirely. But to omit a variable is tantamount
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to saying that it has no impact at all, and as surely
as we know that the coefficient .77 is an overestimate,
we know that 0.0 is an underestimate. Nonetheless we
have re-estimated the equation without the discount
rate to see what effect it would have on the other co-
efficients. The results are shown below.

(.708) (.781)
+ 2.374 1ln CURR
(.765)
df = 11
2
R = 094
SOE. = .10

MAE of rpp = «19%
data period: 1952-66

Elimination of the discount rate has the effect of
increasing (in absolute value) all of the other coeffi-
cients except that on ln CURR. Most affected are the
coefficient on GNP and the intercept. There is little
basis on which to choose between Equations (4-1) and
(4-2). In predictive ability there is not much dif-
ference between the two, although (4-1), with the dis-
count rate and its spurious correlation, does have a
slightly lower mean absolute prediction error over the
data period. With regard to the implications for the
effects of specific policy instruments, their differences
are a little more pronounced. For a $1 billion increase

in unborrowed reserves, Equation (4-1) would predict a
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ten percent decline in 90-day bill yields, whereas (4-2)
would predict a sixteen percent decline. At current
values of Copo this amounts to a difference of about
thirty basis points. However, since the feedback effects
through time deposits and GNP are stronger for (4-2),
the difference is likely to be considerably less than
thirty basis points after allowing for all simultaneous
relationships between the bill yield and the rest of the
economy.2

The relevant question to ask in deciding which of
the equations to retain is: which is likely to pro-
vide the best estimates of the coefficientf on the inde-
pendent variables other than the discount rate? The
answer is that Equation (4-1) is likely to provide that
the best estimates of these coefficients. The reason
for this has to do with the fact that changes in the
discount rate are often accompanied by changes in the

other tools of monetary policy, which show up in the

equation as variations in L*, Thus there is a certain

2The initial decrease in 90-day Treasury bill
yields caused by an increase in unborrowed reserves
will contribute to an increased demand for time de-
posits as investors seek substitutes for marketable
securities. It will also tend to increase GNP. The
increase in time deposits will add to banks' lending
capacity -- thereby depressing bill yields still fur-
ther, whereas the increase in GNP will stimulate loan
demand -~ putting upward pressure on bill yields. The
GNP effect is the stronger; so that the net effect of
allowing for their simultaneous influences is to mod-
erate the initial decline in bill yields.
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(ard probably considerable) amount of colinearity be-
tween L* and Ly In Equation (4-1) the estimate of

the coefficient on 1n L* may not be very efficient
because of this colinearity. But at the same time it
has not been biased (as it has in (4-2)), since 1n ry
has not been omitted from the regression. Omitting the
discount rate from the regression in Equation (4-2)

has the almost certain effect of producing a downward
bias in coefficient on 1ln L* because of the correlation

between these two variables. In light of this we have

decided to retain Equation (4-1).

B, Yields on Long-Term U.S. Bonds

With the role of factors determining the level of
interest rates embodied in the equation for 90-day
Treasury bill ylelds, the determination of yields on
corporate and long-term U.S. bonds becomes a problem
of identifying factors which influence the term struc-
ture of interest rates. As a means of "explaining" the
factors that cause yields on long-term U.S. bonds to
deviate from those on 90-day Treasury bills, we have
decided to adopt verbatim the formulation developed by
Modigliani and Sutch in their well-known study of the

3

term structure of interest rates. The formulation has

3F. Modigliani and R. Sutch, "Innovations in In-
terest Rate Policy," American Economic Review, Papers
and Proceedings, May 1966, pp. 17/8-97.
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as its theoretical underpinnings the so-called "expec-
tations hypothesis,”" which attributes differences in
interest yields on securities of similar risk but dif-
fering maturities solely to differences in expected
future capital gains or losses associated with their
purchase.4 In the Modigliani and Sutch version, ex-
pected capital gains or losses are proxied by weighted
averages of current and past interest yields, and the
following relationship is derived:
n

(4-3) r, = &

w,r
L {=0 i"TB

-1

After constraining the W to lie along a third
degree polynomial, Modigliani and Sutch fit (4-3) by
regression to quarterly data extending through 1962,
They found that best results were obtained with a maxi-
mum lag of sixteen quarters. In order to take advantage
of four additional years of data, we have refit their
equation on a quarterly basis through 1966. The re-
sults are shown as Equation (4-4) below. Not surpris-
ingly, our coefficient estimates are quite similar to
those obtained by Modigliani and Sutch. However, we
found that the regression results are improved when

the current quarter Treasury bill yield is allowed to

4For an explanation of the "expectations hypo-
thesis" see J. R. Hicks, Value and Capital (2nd ed.,
New York: Oxford University Press, 1946), Chapter XI,
and F. A, Lutz, "The Structure of Interest Rates,"
Quarterly Journal of Economics, LV, Nov., 1940, pp. 36-
3, also reprinted in Readings in the Theory of Income
Distribution (A.E.A.), pp. 499-529.
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enter the regression with a free coefficient. The re-
maining coefficients were constrained to lie along a

third degree polynomial with a maximum lag of fifteen

quarters. ‘
s
(4-4) r; = 2,131 + 222 Lpp + 2~ Wy Ipp
i=1 -1
w2 = .001 H7 = 0036 wlz = 0045
W3 = .008 He = 0044 Wl3 = 0039
LV .016 wg = .048 Wig * .030
ws = 0025 wlo '0.049 wls = 0017
df = 40
Rz = 092
SQE. = .10

data period: 1957 I - 1966 1V

The sum of the coefficients on the rTB_i is .649,
implying that just under sixty-five percent of any fluc-
tuations in 90-day Treasury bill yields are passed on
to yields on long-term bonds over a period of sixteen
quarters. However this is not a smooth process as may
be seen by the coefficients in the lag distribution.
After a strong current quarter impact, the effect of
a change in Lmp drops sharply, then gradually rises to
a secondary peak after ten quarters have elapsed.

In order to integrate the equation into the fin-

ancial model it must be converted to an annual basis.

Since one~fourth of any quarterly movement in a yield
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is reflected in its annual average, conversion is
simply a matter of aggregating the coefficients by non-
overlapping four quarter sequences. Annually the equa-

tion becomes

(4-5) r, = 2.131 + .217 rpg + 42 Wy Ipp
i=1 -1
wy = .064
w, = 165
wy = .166
We = .037

Prediction errors made by the annual version over the
period 1956-1966 have a mean absolute value of slightly

over seven basis points.

C. Yields on Corporate Bonds

Published series for interest yields on both
corporate and long-term U.S. bonds are constructed by
averaging yields on issues maturing in ten or more years.
As a measure of corporate yields we are using Moody's
average of yields on bonds raEed Aaa, Aa, A, and Baa.5
The average maturity of issues used in constructing
this series has fluctuated mildly from time to time but

has averaged in the neighborhood of twenty-four years.

This is roughly the same as the average maturity of

5The corporate bond yield series is compiled by
Moody's Investor Service and is published monthly in
the Federal Reserve Bulletin.-
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issues used to compile the series for yields on long-
term U, S. bonds, and for all practical purposes, cor-
porate and long-term U, S. bonds may be said to lie at
the same point along the term structure of interest
rates. This is an important realization; for it means
that corporate bond yields deviate from 90-day Treasury
bill yields largely for the same reasons that long-term
U. S. bond yields do -- because of the differences in
expectations on future capital gains or losses associated
with securities of differing maturities.

Yet, in the case of corporate bond yields (hence-
forth denoted by rB), expectations cannot provide the
whole explanation. Otherwise how are we to account for
the fact that corporate and long-term bond yields, do
themselves consistently differ (see Figure 4-1)? The
existence of a differential (rB - rL) cannot be ex-
plained by expectations of future capital gains and
losses but is, instead, the result of two quite dif-
ferent factors. First, unlike U. S. Government securi-
ties, corporate bonds bear some risk of default. While
this is probably small for the average corporate issue,
the fact that it exists at all means that corporations
must pay a risk premium in the form of a higher in-
terest rate,

Secondly, corporate bonds are purchased by a

much smaller segment of the_economy than are U. S.
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bonds. Households buy relatively few corporates and, in
addition, commercial banks, savings and loan associations,
and many state chartered mutual savings banks are prohi-
bited from investing in them. The bulk are purchased by
life insurance companies who presently hold some sixty-
five percent of all outstanding issues. They purchase
such a large proportion of corporate bonds that many (in
recent years as much as one-half of the total) new issues
are not offered for public sale but are, instead, placed
directly with life insurance companiés. With the demand
for corporate bonds so heavily concentrated in this one
sector of the economy, the possibility exists that the
differential between corporate and U.S. bond yields might
fluctuate with variations in the elements of supply and
demand in the corporate market. However if fluctuations
do arise for this reason, they cannot be very large; for
a mere glance at the two series plotted in Figure 4-1
shows that the differential (rB—rL) fluctuates only with-
in a narrow range. Yet, upon closer examination, these
curves do show some evidence that supply and demand fac-
tors might play some small role in determining (rB—rL).
The differential tends to widen during the late stages

of a boom and early parts of a recession, e.g., it rose
from .49 in 1956 to .74 in 1957 and from .57 in 1959

to .72 in 1960. This corresponds to the periods

of the business cycle when new bond floatations are
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highest.

Consideration of the preceding arguments suggests
that a reasonable approximation to the determination of
corporate bond yields might be obtained by expressing
rg as a markup over £y, (to reflect the risk premium),
supplemented by supply and demand factors specific to
the market for corporate bonds. We have accordingly
arrived at the following expression:

(4-6) ArB = A+ AlA r;, + A, (PE-CRE) -A3A SD; 1
The symbols PE and CRE denote corporate outlays for
plant and equipment and corporate retained earnings
(=profits after taxes less dividends plus capital con-
sumption allowances), respectively. The differential
(PE-CRE) is a measure of the external financing re-
quirements of corporations, and serves to represent the
influence of changes in the supply of outstanding bonds.
When (PE-CRE) is positive, corporations must seek net
external financing much of which is derived from the
floatation of new bond issues. Since corporations may
have difficulty in placing new issues, the likely effect
of an increased rate of floatations is to cause cor-
porate bond yields to be bid upward relative to other
long-term yields. Note that"(PE-CRE) affects the rate
of new issue, i.e., changes in the stock of outstanding

bonds. Thus the causal relationships is between (PE-

CRE) and changes in bond yields, and it is for this
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reason that the dependent variable is expressed in first-
differences.

The symbol SDLI denotes the sum of policy re-
serves and accumulated dividends less policy loans at
life insurance companies. It is our familiar measure
of the volume of funds available for investment purposes
at life insurance companies. Other things being equal,
an increase in SDLI will increase the demand for cor-
porate bonds by insurance companies and tend to force
corporate bond yields downward relative to other long-
term yields.

The empirical results are presented as Equation
(4-7) below. This regression equation differs from
(4-6) on one count. In the regression equation we have
measured PE by total rather than corporate fixed invest-
ment. The switch was made after experimentation showed
the two measures to have equal explanatory power. Since
the RSQE model, to which our financial model is to be
appended, contains an equation representing total but
not corporate PE, it is preferable that we use the
broader definition here. This allows the two models
to be merged without the necessity of deriving an equa-
tion which would spin corporate plant and equipment ex-
penditures off the total. Note that when the broader
definition of PE is used, the constraint that the co-

efficients of PE and CRE be of equal magnitude but
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opposite sign no longer applies. We have entered these
two variables into the regression with free coefficients.

(4-7) [LrB = -.304 + .903 Ar
(.079)

+ 003 /LusD
(.049)

L (.010)

LI

df = 9

R = .96

S.E. = .06 percent
data period: 1953-66 |

Empirically, nearly all of the variables perform
as expected. The overall fit of the regression equation
is good and all coefficients, save that of [&SDLI, are
more than four times their respective standard errors.
The failure of [XSDLI to obtain a significant (negative)
coefficient might be explained by the fact that this
variable exhibited little variation over the period
under investigation. The large negative intercept in
the equation may be measuring movements in corporate
bond yields that are actually due to trend increases in
SDLI’ However, this is pure conjecture on our part.

In any event, we have refit the equation after
omitting SD; ;- The results, shown below, are substan-

tially unchanged.

(4-8) [L:B = =.293 + .904 [&rL + 047 PE -.049 CRE

(.075) (.007) (.006)
df = 10
R% = .96

S.E. = .06 percent
data period: 1953-66
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I;Vcomes as é mild surprise that the coefficient
on the long-term U. S. bond yield is estimated as low
as .904. The arguments in favor of the existence a
risk premium suggest that this coefficient have a value
slightly in excess of unity. However, with a standard
error of .075, the estimate .904 does not necessarily
invalidate this hypothesis, since it falls within a
ninety-five percent confidence interval for true values
of the coefficient as large as 1.05.

Both of the supply variables PE and CRE exhibit
rather strong impacts in the regression equation. Over
the data period the average value of PE was $51.9 billion
and the average value of CRE was $43.3 billion. The
average net impact of these two variables contributed
an upward pressure of 32 basis points to changes in
corporate bond yields -- sufficient to offset the nega-
tive intercept. Inclusion of these variables helps ex-
plain the cyclical movements in corporate bond yields
that are not shared by long-term U. S. bond yields.

In the early stages of an up;wing corporate profits
and retained earnings increase faster than outlays for
plant and equipment as business firms make more effi-
cient use of existing plants. External financing re-
quirements are light during such periods and the dif-
ferential between interest yields on corporate bonds

and those on long-term U. S. bonds narrows. The opposite
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occurs during the late stages of an upswing and the
early stages of a recession. In these stages of the
business cycle, corporate earnings positions deteriorate
relative to financing requirements and they are forced
to seek outside funds. The equation is able to predict
the subsequent widening that occurs in the differential
between corporate and long-term bond yields.

D. Miscellaneous Equations

Several of the independent variables appearing in
the expression for 90-day Treasury bill yields are, in
actuality, endogenous to the U, S. economy. Among them
are the public's holdings of hand-to-hand currency (CURR)
and total time deposits adjusted at all commercial banks
(TD), which belong in the financial model. In this sec-
tion equations are developed to represent them. In the
case of time deposits, we have already established an
equation for that portion held by households (Equation
3-23); so our task has been considerably lightened. Here
we need only examine the demand for time deposits by
non-household sectors.. In what follows, time deposits
held by non-household sectors are measured as the simple
difference between total time deposits adjusted and

household deposits. They are denoted by the symbol CD.
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The Demand for Hand-to-Hand Currency
We have specified the demand for hand-to-hand

currency to be a simple transactions demand. That is,
variations in currency holdings are viewed as resulting
only from variations in the level of transactions for
which currency is used as a medium of exchange. Trans-
actions involving currency occur primarily at the retail
level, in sales where goods and payment are exchanged
over a cou;ter. On a National Accounts basis, the vari-
able most closely relatéd to retail sales of this sort
is personal consumption expenditures. We have regressed
annual changes in currency holdings on annual changes
in personal consumption expenditures from 1950 to 1966
with the following results:
(4-9) Dcurr = .734 + .086 Dc

(.013)

df = 15
2

R® = .73
S.E+ $.44 Bil.

The explanatory power of the regression equation
is not outstanding. The standard error of estimate of
$.44 billion is rather large in view of the fact that
the mean annual change in currency holdings over the
data period was only $.81 billion. Yet prediction
errors made by this equation fall within the range of
accuracy required for the use to which it will be put.

A large prediction error here has relatively little

impact on other variables in the financial model.
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The coefficient of .086 on changes in personal con-
- sumption expenditures is, in any event, plausible. It
translates into aﬁ implied elasticity (valued at the means)
of the demand for hand-to-hand currency with respect to
personal consumption expenditures of .88, which is of a
magnitude consistent with the hypothesis that this is a

transactions demand.

The Demand for Time Deposits by Non-Household Sectors

In our definition, time deposits held by non-house-
hold sectors are the sum of deposits held by all sources
except the U. S. Government, domestic commercial banks,
and, of course, individuals as members of households.

End of year values of these holdings from 1950 to 1966
are plotted in Figure 4-2. A sharp increase in the
rate of acquisition of deposits beginning in 1961 is
clearly distinguishable. From the end of 1961 to the
end of 1966 deposits increased by 185 percent -- from
$13.4 billion to $38.2 billion. This very rapid accelera-
tion in the rate of acquisition was the result of de-
cisions by non-household investors to replace other
kinds of liquid assets by the new (introduced in 1961)
large denomination CD's. Precise breakdowns are not
available, but the proportion of deposits held in the
form of large denomination CD's currently runs well

over one-half the total. It is evident from Figure

4-2 that the introduction of these deposit instruments
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has had a dramatic impact on the demand for time deposits
by non-household sectors.

In developing an equation, our approach will be
to concentrate on the period after the advent of large
CD's. In the early period -- through the transition
year 1961 -- the demand for deposits fluctuated mildly
about a trend rate of increase of $.85 billion per year.
Errors produced by representing the demand for deposits
with this trend rate of increase for years up to and in-
cluding 1961 are not disturbingly large; consequently
we have made no attempt to establish a behavioral equa-
tion that might reduce them. What this means is that,
when the financial model is used to simulate periods
prior to 1962, the demand for time deposits by non-
household sectors will be represented simply by

(4-10) Acp = 3.85 billion.

In the years after 1961, movements in large de-
nomination CD's so dominate the total that we have pro-
ceeded as if non-household deposits after this date con-
sisted of nothing but large CD's. Large denomination
CD's are issued with various terms to maturity, but
those of short duration, especially ninety days, have

been most popular.6 The task of analyzing factors con-

6Investors have exhibited flexibility with re-
spect to term-to-maturity on large denomination CD's.
From early 1961 to mid 1963, CD's with maturities of
6~12 months were the most popular because Regulation Q
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tributing to their demand is probably best approached
on a time period of similar length. Therefore our equa-
tion is developed from quarterly data and then converted
to an annual basis,

The most striking feature of large denomination
CD's has been the high degree to which they substitute
for other short-term marketable securities. The extent
of substitution is perhaps best illustrated by the large
scale sell-off of CD's that occurred in the third and
fourth quarters of 1966, when the interest rates paid
on large CD's were prevented by Regulation Q ceilings
from keeping pace with rising market yields. 1In order
to capture such competitively induced fluctuations, we
have formulated the quarterly demand for time deposits
since 19621 in the following manner:
(4-11) Acp = A + A, Nrop - rpp) + (1= ¥ ) Dy,
where Lep is the interest rate paid on large denomination
CD's. )

The equation is a partial adjustment mechanism
expressed in first-differences. It implies that actual
movements in deposits represent adjustments toward some

desired stock, which increases over time (measured by

6 (continued) ceilings permitted banks to pay in-
terest rates on these higher than on CD's of shorter
maturity. On July 17, 1963 Regulation Q ceilings on
all CD's were raised to 4.00 percent, and the shorter
durations became the most popular.
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the intercept) and also with a widening of the differ-
ential between interest rates paid on large denomination
CD's and market ylelds on 90-day Treasury bills. The
speed of adjustment parameter ( ¥ ) is expected to be
less than unity since most CD's are issued with maturi-
ties 22 90 days, making full adjustment within one quar-
ter impossible.

With this formulation we face a data problem.
Data for interest rates paid on large denomination CD's,
are not available for years prior to 1966. However,
weekly publications of the Federal Reserve Bank of St.
Louis contain a series for secondary market yields on
large negotiable CD's maturing in ninety days, and this
is available from 1962.7 We hasten to point out that
the CD market is one case where the distinction between
interest rates and yields is important. It is the in-
terest rate, not the yield, that influences the demand
for CD's, because it is this that banks are offering to
pay to new depositors. Interest rates paid on large
denomination CD's are institutionally determined by
banks and are subject to the restrictions of Regulation
Q. Secondary market yields, on the other hand, are
determined by market forces and are not subject to such

restrictions. However, since anyone who wishes to pur-

"The publication is titled U.S. Financial Data.
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chase a large denomination CD may do so either from a
bank or in the secondary market, yields in the secondary
market will never be lower than the interest rates being
paid by banks. They may, of course, be higher. Bankers
probably watch secondary market yields closely and ad-
just deposit rates upward (Regulation Q permitting) when-
ever they are lower than secondary market yields; for
bankers are well aware of the possibility of losing CD
funds if interest rates paid on them are not kept in
line with the yields on competitive marketable securi-
ties. Thus except during periods when the secondary
market yield exceeds the Regulation Q ceiling rate,
this yield should provide a good measure of the interest
rates actually being paid on large denomination CD's by
commercial banks.

Based on these considerations, we have generated
a quarterly series for interest rates paid on CD's
according to the following:

Tcp = MIN [rc':D’ ?cn] J

where r&D denotes the secondary market yield and ;ED the
Regulation Q ceiling rate.8 In other words, r., is
measured by rép if it is below the Regulation Q ceil-

ing; otherwise Tep is set equal to the ceiling rate.

81n light of investors' readiness to adopt that

maturity CD which_is paying the highest rate of interest,
we have measured r as the highest Regulation Q ceil-
ing applicable to Egrge denomination CD's.



108

Regression results are shown as Equation (4-12).
The explanatory power of the regression equation is not
very high as evidenced by the values for R2 and S.E.

(4-12) [AcD = 1.145 + 2.633 Alrop-rpg) + .232 D cp L
(1.243) (.223) -

df = 16
2

R = ,20
Ss.E. = $.83 Bil,
data period: 1962I1-19661V

The coefficient of .232 on lagged changes in de-
posits implies that nearly seventy-seven percent of the
discrepancy between desired and actual deposit holdings
is eliminated during any one quarter. At this rate more
than ninety-nine percent of any discrepancy will have
been eliminated after four quarters. With such a rapid
rate of adjustment, coefficients in an annual version
of the equation will have values close to their equi-
librium values. Little is lost and conversion to an
annual basis is made easier if the equation is written
in equilibrium form first. The equilibrium form of the
quarterly equation is:

AcD = 1,491 + 3.428 A(rop-rog)-

An annual equation is produced by summing this
expression over four quarters. The result is:
(4-13) Acp = 5.964 + 3.428 A(r -rpp),
where [&CD, now measured as end of year changes in de-

posits while Lep and rp, are measured as annual averages.
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The annual version produces a mean absolute prediction
error of $1.5 billion over the five year period 1962-
66, but the errors are small (less than $.7 billion)
for all years except 1966. In 1966 the equation over-
predicts by a whopping $5.5 billion. The principal
cause of this large error is timing. Regulation Q
ceilings were restrictive only during the third and
fourth quarters of 1966, causing stocks of deposits to
be depressed only near the end of the year. Since the
annual equation uses annual averages of interest rates
to predict end of year changes in deposits, a large

error was inevitable.

Secondary Market Yields on Large Negotiable CD's.

If the secondary market for large negotiable CD's
operated independently of the primary market, movements
in secondary market yields would probably mirror those
in interest yields on 90-day Treasury bills. The sec-
ondary market yield could be represented by an expres-
sion such as

(4-14) réD = a_ + a.r

o 1"TB
In actuality the secondary and primary markets do not
function independently, and as a result, secondary mar-
ket yields on large CD's are never permitted to fall
below the interest rates being offered on these in-

struments by commercial banks. Therefore secondary

market yields are actually determined according to:
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rép = MAX [(ao + aerB), rCD]

The difficulty in establishing an empirical re-
lationship for réD is obvious: we have no measure of
the interest rates actually being paid by commercial
banks. However, if our hypothesis of the preceding
sub-section is correct and banks do adjust interest
rates paid on large CD's quickly in response to changes
in competitive conditions, then (4~14) may be sufficient
to describe the determination of secondary market yields.
There is at present no way of finding out whether banks
do adjust deposit rates rapidly, but the observed high
correlation (.99) between r®, and r,, over the period
19621 - 19661V is at least consistent with the hypo-
thesis that they do. Bolstered by this high correlation
and having no alternative, we have regressed quarterly
observations on r&, on quarterly observations on Tmp
for the period 1962I - 1966IV, with the following re-
sults:

(4-15) = -.296 + 1.188 r

rép TB
¢ (.043)

df : 18
2

R = 098
S.E. = .13 percent
The results are directly applicable to annual
predictions; the coefficients do not change when annual

averages on interest yields are used in place of quar-

terly values. In spite of its low standard error of
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estimate, the ability of the regression equation to pre-
dict secondary market yields in periods other than those
used to fit the regression remains in doubt. The re-
gression was run over a period marked by rapidly rising
interest rates. Of the twenty quarters between the be-
ginning of 1962 and the end of 1966, interest yields on
90-day Treasury bills increased in sixteen and fell in
only four. There is a strong possibility that the be-
havior of commercial banks in setting interest rates on
large denomination CD's is asymmetric with respect to
increases and decreases. Bankers know that a failure
to increase deposit rates during periods of rising mar-
ket yields can cost them a large withdrawal of deposits,
but failure to lower deposit rates during periods of
falling market yields cost them nothing except higher
interest payments. Thus we may find that secondary mar-
ket yields on large negotiable CD's follow 90-day bill
yields upward but not downward. History has not yet

9

afforded us an occasion to test for asymmetry. For

this reason we may find that Equation (4-15) yields

IMarket yields on 90-day Treasury bills did fall
sharply in early 1967 as did secondary market yields on
large negotiable CD's., However this is not sufficient
to rule out the possibility of asymmetry because of the
fact that secondary market yields started their decline
from a level in the fourth quarter of 1966 that was
twenty-two basis points in excess of the existing Regu-
lation Q ceiling rate applicable to large denomination
CD's. Secondary market yields could have declined even
if the interest rates paid by banks did not.
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over-estimates of secondary market yields during periods

of generally declining interest rates.



CHAPTER V
PROPERTIES OF THE FINANCIAL MODEL

The analysis of the preceding chapters has pro-
duced a set of empirical equations which, when combined,
constitute an econometric model of the financial sector
of the U. S. economy. Our task in this chapter is to
examine the properties and implications of that model.
For the reader's convenience, the equations of the
model are reproduced in Appendix I.

Examination of the financial model's properties
proceeds in three parts. First, the model is used to
generate predictions of the values of the variables
endogenous to it for each of the four years beginning
with 1963 and ending with 1966. This is done primarily
to learn what sort of prediction errors the model gen-
erates after allowing for the simultaneous relationships
that exists among the various equations. Next, the
financial model is combined with the macroeconomic
model developed by the Research Seminar in Quantitative
Economics (RSQE) at the University of Michigan, and
the combined models are used to generate impact multi-

pliers associated with the various tools of monetary
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policy.1 Finally, a discussion of techniques appropriate
for using the financial model to make forecasts of eco-

nomic behavior in the future is presented.

A. Predictions Over the Period 1963-1966

Predictions generated with the financial model for
the years 1963-1966 inclusive, are presented in Table
5-1. The variables appearing in parentheses alongside
the predicted values are the actual values obtained by
the variables in each of the years. The predictions
were generated by supplying actual values of exogenous
and lagged endogenous variables for each of the four
years into a computer, which was programmed to solve
the simultaneous system of equations (i.e., the finan-
cial model) by successive iteration.2 Note that actual
values of the lagged endogenous variables were used for
each prediction; so the results are four independent
predictions rather than one, successive, four-period
simulation.

Before the results are discussed, a comment con-

cerning the data period is appropriate. The years 1963-

lAn impact multiplier shows the effect that a one
unit change in an exogenous variable has on an endogenous
variable within one time period -~ in our case one year.

2Barry Bosworth and Barbara Moores, "The RSQE
Model Solution Program" (Ann Arbor: University of
Michigan), 1967 (mimeographed).
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1966 form part of the data period over which the equa-
tions of the model were estimated. For this reason
generating predictions over the same years does not
constitute the most rigorous test of predictive ability
imaginable. Yet this period should suffice it to re-
veal the extent to which prediction errors in one equa-
tion affect the predictions made by other equations in
the simultaneous system. If it should turn Qut that the
errors generated by the complete financial model are
substantially larger than the residual errors made by
the single equation regressions over the same period,
this would be an indication that allowing for the
simultaneous interactions of the equations tends to
produce instability in the system. Any evidence of
instability would cast serious doubts as to the use-
fulness of the financial model -- either as a mechanism
for analyzing the effects of monetary policy or as a
tool for making forecasts of financial variables in
the}future.. Fortunately no serious discrepancies be-
tween the full model errors and regression errors ever
materialized. The predicted values of the variables
shown in Table 5-1 are, in general, quite close to their
actual values and are only s;;ghtly larger (on the av-
erage) than residual errors from the corresponding re-
gression equations for the same period. For none of

the variables is there evidence to suggest that pre-
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diction errors tend to be multiplied by the simultaneity
that exists within the system of equations. This is
especially comforting in the case of the residential
mortgage and housing market variables, which are most
susceptible to errors of this sort. These variables
are the most susceptible to accumulated errors because
they are affected by, but do not themselves affect,
other variables endogenous to the financial model. 1In
a sense the residential mortgage and housing markets
are at one extreme end of the chain of causal relation-
ships depicted in the model. It is conceivable that
errors made in predicting interest rates (the other end
of the causal chain) could accumulate with a whiplash
effect on the mortgage and housing variables. However,
the results of the full model predictions do not ex-
hibit any such whiplash effects.>

On the basis of the relative size of the dis-
crepancy between predicted and actual values in Table
5-1, the predictive ability of the model appears to be
weakest in the area of short-term interest rates. The
key equation in this sector is the one representing

the yield on 90-day Treasury bills, because the 90-day

3The rather large prediction errors for housing

starts and expenditures in 1963 and 1964 are not due
to problems of simultaneity, but exist because the
fits of the regression equations for these two vari-
ables are poor in these years.
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bill yield appears as an independent variable in many
of the other interest rate equations. The error made
in predicting the 90-day Treasury bill yield is never
less than twelve basis points and considerably larger
than that in two of the four years. However these pre-
diction errors are not terribly large by comparative
standards. Simulations of the Federal Reserve model

by De Leeuw and Gramlich, for example, produced an
average error of nineteen basis in predicting 90-day

bill yields over the seven quarters from 1965 III to

1967 11.%

The full model predictions seem to be relatively
most accurate in the savings deposit sector. With the
exception of the large over-prediction for CD's in
1966 (the reasons for which were discussed when the
regression results for the CD équation were presented
in Chapter 1IV), errors made in predicting all types of
savings deposits are quite small for every year. This
is highly encouraging, for the ability to make accurate
predictions of movements in savings deposits at various
financial intermediaries means that the financial model
is capable of accurately predicting movements in the

volume of loanable funds supplied by each of these in-

4Frank De Leeuw and Edward Gramlich, "The Fed-

eral Reserve - M.I.T. Econometric Model," Federal
Reserve Bulletin, January 1968, pp. 11-40.
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termediaries.

All things considered, the results of the full

model predictions are highly pleasing.

B, Impact Multipliers

For purposes of analyzing the policy implications
of the financial model, it has been integrated with the
RSQE econometric model of the real sector of the U. S.
economy. The combined models were used to generate
numerical estimates of the impact multipliers associated
with changes in the various tools of monetary policy.

By integrating the financial model with the RSQE model,
we have been able to make estimates of the impact mul-
tipliers relating changes in the tools of monetary
policy to real sector variables such as GNP and employ-
ment as well as to financial variables. These estimates
are presented in Table 5-2 and discussed in detail be-
low.

However, before turning to a discussion of the
numerical estimates, several cohments concerning the
structure of the RSQE model are in order. The RSQE
model is not reproduced in the study, but it consists
of a set of simultaneous equations representing at a

disaggregate ' level the determination of GNP, national
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income, employment, and price levels.5 The equations
are specied on an annual basis. We might point out that
integration of the finmancial model into the larger frame-
work of the RSQE model is a relatively simple process.
There are no redundencies in the equations that com-
prise the two models; that is, none of the equations
in the financial model "explains" a variable that is
also endogenous to the RSQE model. Moreover, all
variables appearing in both models (either exogenous to
both or endogenous to one and exogenous to the other)
are defined and measured in precisely the same way in
each. That the two models are so well mated should
not be too surprising in light of the fact that the
impetus behind the development of the financial model
was provided by our desire to fill the void existing
because of the RSQE model's lack of a financial sector.
It is worthwhile to comment on the interplay be-
tween real and financial variables in the two models.
A number of equations in the financial model contain
real sector variables as arguments and these have been
discussed in detail in earlier chapters. By way of
contrast, the number of equations in the RSQE model
that have financial variables as arguments is quite

small., In fact, the only avenue through which finan-

5The equations comprising the RSQE model may
be found in The Economic Outlook for 1968 (Ann Arbor:
University of Michigan, 1968).
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cial variables enter the determination of income in the
RSQE model is through the behavior of housing starts

and housing expenditures.6 None of the other components
of GNP are specified to depend on financial variables.

It should be pointed out that this is not a char-
acteristic unique to the RSQE model. A lack of finan-
cial variables among the determinants of GNP is a charac-
teristic common to nearly all large econometric models
and is indicative of the present state of empirical re-
search in the area. Except for the case of housing ex-
penditures, there has been little empirical evidence to
substantiate theoretical claims that financial variables
are important determinants of aggregate demand. However,
the possibility exists that empirical tests of these theo-
retical claims have been inappropriate, and that finan-
cial variables really do affect the determination of GNP
in ways not yet quantified. In order to hedge against
that possibility, we suggest that our estimates of the
impact multipliers relating changes in tools of mone-
tary policy to changes in income, employment, and price
levels be viewed as '"lower bound" estimates. They are
"lower bound" estimates insofar as changes in monetary

policy may have effects on the non-housing components of

6The equations we developed to represent housing
starts and housing expenditures in Chapter II replace
the ones formerly used in the RSQE model.
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GNP which are not allowed for in the RSQE model.

The Impacts of Changes in Government Expenditures

Probably the best place to begin to analyze the
policy implications of the combined RSQE - financial
models is to look at the impact multipliers associated
with a change in government expenditures. These appear
in the first column of Table 5-2. How the multiplier
estimates are to be interpreted may be illustrated by
example. The impact multiplier relating changes in
constant dollar GNP (GNP) to changes in constant dollar
government expenditures (GOV) is estimated to be 2.27.
This implies that GNP will increase within the course
of one year by $2.27 billion for every $1 billion in-
crease in GOV. As a second illustration, the impact
multiplier for the 90-day Treasury bill yield is .08
-- implying that 90-day bill yields will rise by .08
percent, or 8 basis points, for every $1 billion in-
crease in GOV.

Actually the estimates in the first column of
Table 5-2 show the impacts of not only a change in
GOV but of any autonomous component of GNP. The im-
pact multipliers associated with a change in auto-

nomous consumption expenditures, for example, are

identical to those for changes in government expen-
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ditures.7 For this reason these multiplier estimates
show how financial variables react to any disturbance
originating in the real sector of the economy.

The multiplier for constant dollar housing ex-
penditures (HE) turned out to have a value of zero.
However this is interesting because an autonomous
change in GNP sets in motion several forces which act to
influence the housing market. Apparently these forces
offset one another and it would be worthwhile to trace
them through the system in order to gain a better under-
standing how the real and financial sectors of the U. S.
economy interact.

An autonomous increase in GNP stimulates an in-
creased demand for loanable funds to finance the higher
level of economic activity. Unless the Federal Reserve
acts to satisfy these additional demands by increasing
bank reserves, interest rates will be bid up. This is
the reason for the positive impact multipliers for
market interest rates. Higher market interest rates,
in turn, induce some holders of savings deposits to
shift into securities -~ putting pressure on financial

intermediaries to reduce their residential mortgage

The reason for this is that all exogenous ex-
penditures changes have the same impacts on GNP, and
changes in GNP are the means through which real sec-
tor disturbances are transmitted to the financial
sector in the combined models.
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lending. At the same time, however, higher incomes gen-
erated by increased economic activity cause households
to increase their demands for all financial assets.

Part of this increase takes the form of increased ac-
quisition of savings deposits, and acts to offset the
drain on deposits. The offset is nearly perfect and

the net effect is for savings deposits at the various
financial intermediaries to increase slightly or not

at all. Hence, mortgage lending is not affected and

neither are housing starts or expenditures.

The Impacts of Changes in Unborrowed Reserves

The impact multipliers associated with a change
in unborrowed bank reserves (RU) are shown in the
second column of Table 5-2. The primary source of
changes in unborrowed reserves are Federal Reserve
open market operations. Ignoring possible currency
drains, a one billion dollar purchase of securities
in the open market by the Federal Reserve will increase
unborrowed reserves by the same amount. A one billion
dollar open market sale will reduce unborrowed reserves
by $1 billion. The impact multipliers associated with
changes in unborrowed reserves may be used, therefore,
to judge the effectiveness of open market operations
as a tool of stabilization policy.

The multiplier estimates indicate that a one
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Table 5-2

IMPACT MULTIPLIERS

Endogenous Exogenous
Variables Variables
GOV RU T
(Bil $)  (Bil $)  (perS8nt)

GNP (Bil §$) 2.27 l1.23 -4,21
+ U (percent) -.14 -.08 .27
++P (percent change) .05 .03 -.10

HE (Bil $) +.00 .53 -1.79

HS (Mil.) +.00 .05 -.15
MSSL (Bil $) +.00 «62 -4,85
MSCB (Bil $) +.00 .08 1.10
SDLI (Bil §) .04 .70 -1.,69
SDCB (Bil $) «13 45 6.17
CD (Bil1 $) .06 -.28 -e17
Lop (percent) .08 -.44 -.26
rép (percent) .09 -e52 -.31
ry (percent) .02 -.10 -.06
rp (percent) .01 -.09 -.03
1 (percent) -.00 -.08 .28
Lap (percent) +.00 -.01 .11
s (percent) +.00 -.01 .16
rep (percent) .01 -.03 .42
Lep (percent) .09 -.52 -.31

(continued)



With the exception of T gy the Regulation Q
ceiling on household-type time and savings
deposits, a bar over a symbol signifies that
the variable is measured in billions of
dollars at 1958 prices.

+ U denotes the annual average civilian un-
employment rate

++ P is the annual percent change in the im-
plicit deflator for private non-farm GNP, ~




126

billion dollar increase in RU has about the same expan-
sionary impacts on Eﬁ?, employment, and prices as a one-
half billion dollar increase in government expenditures.
The multipliers relating each of these real sector
variables to a change in RU are smaller by a factor
of one-half than their corresponding values in the
first column of the table. The proportionality ends
here, hdwever, as a change in unborrowed reserves has
a much greater impact on housing expenditures and fin-
ancial variables. The multipliers for housing starts
and expenditures reflect the response of mortgage lend-
ing by financial intermediaries to changes in savings
deposits brought about by a change in RU. By'increas-
ing the volume of loanable funds available to commer-
cial banks, a rise in RU leads to a substantial de-
cline in market interest rates. This, in turn, in-
duces securities holders to switch into saving de-
posits. Savings and loan associations appear to be
the largest benefactors of these switches, but the
other kinds of financial intermediaries also fare well.
The impact multipliers for the various interest
rates are quite large relative to those for the real
sector variables. The ratio of the multiplier for
the unemployment rate to that for the yield on 90-day
Treasury bills, for example, is .18. This implies that

the unemployment rate will decline by only .18 percent
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for every 1.00 percent decline in bill yields that can
be induced through open market purchases of securities
by the Federal Reserve. If these numerical estimates
are to be believed, they suggest that open market opera-
tions are not a very effective means of coping with
short-run stabilization problems of excessive unem-
ployment or an excessive rate of inflation. The in-
terest rate movements that would be necessary to lower
the unemployment rate by one percent via open market
purchases of securities would seem to be in the neigh-
borhood of four or five hundred basis points. Surely
interest rate movements of this magnitude could not be
accomplished without serious damage and disruption of
securities markets.

However, we hasten to remind the reader that our
estimates of the impacts of changes in financial vari-
ables on the real sector of the economy show only
those impacts which work through housing expenditures.
They are, to use our earlier description, "lower bound"
estimates. To conclude on the basis of these estimates
that the use of open market operations is an ineffec-
tive means of stabilizing the economy would, therefore,
be unwarranted. But at the same time, our results do
not provide cause to be optimistic about the ability
of the Federal Reserve to use open market operations

as a stabilization tool. The housing sector is cer-
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tainly the sector of the economy most sensitive to

changes in monetary policy. Yet our impact multipliers
suggest that it takes a big dose of open market opera-
tions to induce a relatively small response in housing

expenditures.

The Impact of Changes in Legal Reserve Requirements

Impact multipliers associated with changes in
legal reserve requirements on demand and time deposits
at member banks are not shown explicitly in Table 5-2.
However they may easily be calculated from the impact
multipliers associated with changes in unborrowed re-
serves because changes in legal reserve requirements
have the same effects as increases or decreases in the
quantity of unborrowed reserves. A decrease in legal
reserve requirements makes available to banks reserves
that were formerly used to maintain legal reserve-~-to-
deposit ratios. Banks will use reserves released in
this way to expand loans and investments in the same
manner as they would use new unborrowed reserves sup-
plied by the Federal Reserve. To calculate impact
multipliers associated with a change in legal reserve
requirements one must simply calculate the quality of
bank reserves affected and then apply the multiplier
values appropriate for a change in unborrowed reserves

of an equal amount.
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To illustrate; at the end of 1966 demand deposits
at member banks totaled $119.1 billion and average legal
reserve requirements were 14.77 percent. If the legal
reserve requirements had been increased by one percent
to 15.77, member banks would have been forced to add
$1.191billion to required reserves. This would have
had a contractionary impact on the economy of the same
magnitude as a decline in unborrowed reserves of $1.191
billion. 1Its effect on each of the real and financial
variables in Table 5-2 can be obtained by multiplying
the impact multipliers for changes in unborrowed re-
serves in the second column by the constant value - 1.191l.

The effects of a change in legal reserve require-
ments on member bank time and savings deposits can be
derived through the same procedure. At the end of 1966
the quantity of time and savings deposits held in mem-
ber banks totaled $127.9 billion. Therefore an increase
in legal reserve requirements of one percent at that
time would have had roughly the same effect as a de-
cline of $1.279 billion in unborrowed reserves.

Note that the actual size of the impact multip-
liers associated with a given change in legal reserve
requirements on either demand or time deposits will be
largdr (in absolute value) the larger the quantities
of those deposits held in member banks.

The fact that changes in legal reserve require-
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ments work their impacts on the economy through the same
mechanisms as changes in unborrowed reserves means that
changes in legal reserve requirements are neither a more
nor less effective tool of stabilization policy than are
open market operations. The same can be said of changes
in the discount rate which also works its effects on the
economy by altering the reserve position of member
banks.8 Therefore changes in legal reserve requirements
and changes in the discount rate must share in the

skepticism voiced earlier regarding the ability of open

market operations to stabilize the economy.

The Impacts of Changes in Regulation Q

The impact multipliers in the third column of
Table 5-2 show the effects of a change in the Regula-
tion Q ceiling interest rates applicable to small de-
nomination ( £ $100,000) CD's. The impact on the
economy of such a change is likely to vary widely, de-
pending on the relationship between the initial level
of the ceiling and the level of market interest rates.
It will also vary according to whether the ceilings

are lowered or raised. The estimates appearing in

8Because of the problems associated with estima-
ting the response of 90-day Treasury bill yields to
changes in the discount rate (see Chapter IV, py, 85 ),
we have not calculated estimates of impact multipliers
associated with changes in the discount rate.



131

Table 5-2 show the likely response of the economy to an
increase in Regulation Q ceilings under economic condi-
tions similar to those prevailing at the end of 1966.
At that time market interest rates were high by his-
torical standards. An increase in Regulation Q would
likely have led commercial banks to raise interest
rates paid on small CD's quickly and by a considerable
margin. The multiplier estimates presented here show,
therefore, somewhat larger impacts than might be ex-
pected if Regulation Q changes were to occur under more
normal financial market conditions.

The impact multipliers show that an increase in
Regulation Q ceilings payable on small denomination
CD's would have a strong contractionary effect on GNP,
employment and prices. Such action would cause con-
stant dollar GNP to decline by approximately $4.2 bil-
lion for a one percentage point rise in the Regulation
Q ceiling. The real sector impacts are, of course,
transmitted through the housing market as are all dis-
turbances originating in the financial sector of the
integrated models.

The impact multipliers in the financial sector
exhibit a pattern quite distinct from those for changes
in monetary policies that affect bank reserves. By
enabling commercial banks to pay higher interest rates

to depositors, an increase in Regulation Q would generate
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a considerable reallocation of savings funds. Savings
deposits would flow out of other financial intermediaries
and into commercial banks. Hence, the impact multiplier
for commercial bank deposits is positive while those for
the other intermediary deposits are negative. Hardest
hit by deposit losses would be savings and loan asso-
ciations. They would lose an estimated $5.46 billion
in deposits for a one percent increase in Regulation Q
ceilings applicable to small denomination CD's. A
reallocation of savings funds in this way would have
a net effect of reducing total mortgage lending, since
banks make fewer mortgage loans per dollar of deposits
than do other financial intermediaries.

It is interesting to note what little impact on
change in Regulation Q would have on securities yields.
An increase in Regulation Q would cause mortgage yields
to rise sharply as a result of the decline in mortgage
funds, but bill and bond yields would actualiy decline
slightly. This latter results because commercial banks
would presumably use a higher volume of savings deposits
to acquire additional loans and marketable securities --
thereby forcing down the yields on these types of in-
struments.

The net effect of a change in the Regulation Q
ceiling applicable to small denomination CD's is, then,

to cause a reallocation of loanable funds between the



133
mortgage market on the markets for bank-oriented in-
vestments. The resultant effects of such a realloca-

tion on the housing market are substantial.

C¢ Forecasting With the Financial Model

One of the primary uses to which the financial
model will be put is economic forecasting. The finan-
cial model will be used in conjunction with the RSQE
model to prepare annual forecasts of the U. S. economy.
In keeping with the past tradition of the RSQE model,
these joint forecasts will be presented at the Annual
Conference on the Economic Outlook, held in Ann Arbor
in mid-November of each year.9

The financial model could be used as a fore-
casting mechanism without modification; that is, there
is nothing about its structure that would prohibit using
it to generate forecasts of the future in the same
manner as it was used to make predictions over the known
period 1963-1966.lo However, there is one modification

to the structure of the financial model that can be made

which greatly simplifies the task of forecasting. That

9The Annual Conference on the Economic Outlook
is sponsored by the Department of Economics at the
University of Michigan.

1OIn forecasting into the future the values of
exogenous variables are, of course, not known before-

hand. They must be estimated, or projected, by the
forecaster.
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modification is to "suppress'" the equation representing
90-day Treasury bill yields. By "suppress" we mean that
this equation is removed from the model, and the yield
on 90-day Treasury bills is treated as an exogenous
variable. In forecasting with the equation suppressed,
the value of the bill yield over the forecast period
would be projected by the forecaster like the value of
any other exogenous variable. Then this value would be
used as part of the input from which the forecast values
of variables endogenous to the model are generated.

The primary advantage to be gained from suppres-
sing this equation is that it makes the problem of pro-
jecting monetary policy in the future much simpler than
it otherwise would be. It does this because the equa-
tion for 90-day Treasury bill yields is the only place
that the quantitative tools of monetary policy -- un-
borrowed bank reserves, legal reserve requirements,

’_and the discount rate -- enter the financial model.
With the equation suppressed, the forecaster does not
have to specify the tools through which the Federal
Reserve will conduct policy operations during the fore-
cast period. He need only project (exogenously) what
he anticipates will be the net effect of Federal
Reserve action on the level of 90-day Treasury bill
yields. If, for example, the Federal Reserve is ex-

pected to pursue a more contractionary policy over the
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forecast period, this can be reflected in the forecast
simply by projecting an increase in the 90-day Treasury
bill yield. If a more expansionary policy is anti-
cipated, a decline in the 90-day Treasury bill yield
will be projected. Since monetary policy is often
judged to be expansionary or contractionary by its
effects on short term interest rates, suppressing tﬁe—
90-day bill yield equation streamlines the task of
forecasting without sacrificing any necessary informa-
tion.

It is important to recognize that to suppress its
equation and treat the 90-day Treasury bill yield as
exogenous to the financial model is not very different
from allowing that variable to be endogenously deter-
mined in the model through an equation whose primary
arguments are the exogenous policy variables of the
Federal Reserve. In both cases the 90-day bill yield
may be seen to be largely determined by actions of the
Federal Reserve. Yet is advantageous to view the 90-
day bill yield as an exogenous variable at some times
and as an endogenous variable at others. To take the
former view is advantageous, as we have seen, when the
financial model is used for purposes of economic fore-
casting. However, when policy analysis rather than
economic forecasting is the objective, then the latter

view is appropriate. The impacts of a change in a
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specific tool of monetary policy can be analyzed only
if the 90-day bill yield is endogenous to the finan-
cial model; for it is through this equation that the
quantitative tools of monetary policy enter the model.
The answer to the question of when to suppress and
when not to suppress the 90-day bill yield equation
is, therefore, dictated by the use to which the fin-
ancial model is to be put. The equation may be sup-
pressed for purposes of forecasting, but it should

never be suppressed for purposes of policy analysis.



CHAPTER VI
CONCLUDING COMMENTS

In the course of the preceding chapters an eco-
nometric model of the financial sector of the U. S.
economy has been developed and its short-run predictive
accuracy and policy implications have been examined.
The financial model will be used in the future as an
integral part of the RSQE econometric model of the U. S.
economy. In that capacity it will be utilized for pur-
poses of policy analysis and short-term forecasting.
The more obvious short-comings of the financial model
and the analysis which underlies it are, therefore,
worthy of comment.

To begin with, the estimated coefficients in the
financial model are subject to error. This, of course,
is a shortcoming of all econometric models whose equa-
tions are statistically estimated. In our case, how-
ever, the possibility of large estimation errors is
increased by the fact that most of the equations in the
model were estimated by regfession from relatively few
annual observations. As is well known, the probability
of making a large error in estimating a coefficient in-

creases as the number of observations (or more properly,
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the degrees of freedom) decrease. A high probability of
a large estimation error shows up in the form of a large
standard error for an estimated coefficient. A scan

of the estimated coefficients in the financial model
reveals that a number of coefficient estimates do have
large standard errors. Thus there is a very real pos-
sibility that large errors do exist in the coefficients
of the model.

There are, however, two considerations that
lend confidence to our estimates. First, the esti-
mated coefficients have values that, in general, appear
reasonable. Second, and more importantly, the equa-
tions of the financial model were able to generate
accurate predictions when used to prepare the predic-
tions for the period 1963-1966 which were described in
the previous chapter. These two considerations alone
go a long way toward justifying the accuracy of our
results.

Another shortcoming of the financial model has
to do with the treatment of the determination of the
level of interest rates. It was argued in Chapter IV
that the competitive forces linking the markets for
different kinds of credit are so strong that fluctua-
tions in the supply and demand for any one type of
credit will cause all interest rates to rise or fall

together. The yield on 90-day Treasury bills was
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chosen to represent the general level of interest rates,
with the idea that it would be specified to depend on
elements of the supply and demand for total credit and
thereby encompass factors common to all interest rates.
Yet when it came time to actually specify that equa-
tion, a shortage of degrees-of-freedom forced us to
limit the number of independent variables in the equa-
tion to elements of the supply and demand for commer-
cial bank- rather than total-credit. As it now stands,
the equation for 90-day Treasury bill yields probably
suffers biases arising from the omission of variables
that properly belong in its specification. Further-
more the omission of variables in this equation means
that the financial model is not equipped to provide
answers to questions relating to changes in those
omitted variables. It seems clear that an alternative
specification that would introduce more variables would
be an improvement. This could perhaps be accomplished
by re-estimating an enlarged version of the equation
from quarterly data, which could then be converted
to an annual basis,

Probably the aspect of the study most open to
criticism is the fact that it excludes a large seg-
ment of the financial sector. Chief among the finan-

cial markets not included are those for municipal
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bonds,-eékporate stock, and commercial and industrial
(bank) loans. These three markets alone account for a
considerable portion of total financial activity, and
it is legitimate to ask whether a model that excludes
them can rightfully be called a model of the financial
sector of the U. S. economy. In defense of our posi-
tion in excluding them, it was obviously not possible
to construct a model that deals with each and every
financial market in the U. S. economy. Something had
to be left out as a matter of expediency. The means
by which it was decided whether to include or exclude
any particular financial market was to ask the follow-
ing question: How important is that market in deter-
mining the levels of output and employment in the
short-run? Consideration was limited to those finan-
cial markets which existing empirical studies have
shown to play a significant role in the short-run de-
termination of output and employment. Unfortunately,
it has not been empirically demonstrated how municipal
bonds, corporate stock, and commercial and industrial
loans enter into these processes; consequently they
were omitted.

The structure of the financial model is, how-
ever, quite flexible. To increase its size would
simply be a matter of obtaining equations for addi-

tional financial variables. and adding them to the
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existing equations. But there would be little point in
making the model larger, unless it can also be shown
how additional variables would either affect the real
sector of the economy or substantially alter the be-
havior of the financial variables already included in

the model.



APPENDIX I

THE COMPLETE FINANCIAL MODEL

The final equations of the financial model are

reproduced below.

The Residential Mortgage and Housing Sectors
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3.

4.
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Time and Savings Deposits

7. A(snLa'g .0013 - .0056 Ar.g ~ <0017\ rpy

+ 5902 ) (D
W/

8. A (SDSI> = .0040 - .0054 Ar, + .0299 Arg - .0270 ArCB

w

3
-.0046 A(rSL - rep)’ + .6336 A [SDg
LAV

9. ACSDMS>= .0008 - .0047 Ar, + .0089 Dryg - +0073 A:CB
W

-.0028 A(rMS - rCB)3 + .4720A(SDMS
W/

\
IO.A(SDCB = -.0001 - .0025 Arpy - .0082 (2 Arg +Liry)
WA,

—-7 4 .0287ArCB - .0080 Ad, + .6111/\[sD.y
W/

— \ -
11. AcD = 5.964 + 3.428 L;(rCD rog)

Interest Rates Paid on Time and Savings Deposits
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Yields on Marketable Securities
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4
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Miscellaneous: The Demand for Currency

21. (\CURR = .734 + .086 A C
Definitions and Identities
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the MSi are predicted values from equations 1-4 above.
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25. L* = (j - ky2z, RU + k 2z, - k,2, TD
k.29 k129
26. TD = SD.p + CD

A
Note: Phe way of defining J is equivalent to the lengthy
definition given in Chapter II.



APPENDIX II

DATA SOURCES AND DESCRIPTIONS

Definitions and descriptions of the variables

used in the study are presented below.

corresponding to the variables appear in Table A-1l.

Variables Pertaining to the Residential
Mortgage and Housing Sectors -

MS;1 -

SL

"MS -

MS

CB

The year end to year end change in residen-
tial mortgage holdings of life insurance
companies, measured in billions of dollars.

Source: Federal Reserve Bulletin,

The year end to year end change in residen-
tial mortgage holdings of savings and loan
associations, measured in billions of dol-

lars. Source: Federal Reserve Bulletin.

The year end to year end change in residen-
tial mortgage holdings of mutual savings
banks, measured in billions of dollars.

Source: Federal Reserve Bulletin.

The year end to year end change in residen-
tial mortgage holdings of commercial banks,
measured in billions of dollars. Source:

Federal Reserve Bulletin.

146

The data series
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FNMA - The year end to year end change in resi-

HS

HF

FHLB -

RR

CB

dential mortgage holdings of the Federal
National Mortgage Association, measured in
billions of dollars. Source: Federal

Reserve Bulletin.

Private nonfarm housing starts, in millions.

Source: Business Statistics.

Residential construction expenditures, mea-
sured in billions of dollars at 1958 prices.

Source: Survey of Current Business.

Net household formation, in millions. Source:

Current Population Reports, Series P-20.

Rent component of the consumer price index,

1957-59 = 1,000, Source: Business Statistics.

Implicit price deflator for residential con-
struction expenditures, 1958 = 1.000.

Source: Survey of Current Business.

Federal Home Loan Bank long-term advances out-

standing at end of year in billions of dollars.

Source: Federal Reserve Bulletin.

Commercial bank holdings of direct and fully
guaranteed U. S. Government securities at end
of year, in billions of dollars. Source:

Federal Reserve ﬁulletin.

Reserves required on household time and sav-

ings deposits at member banks, in billions of
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dollars. Source: constructed.

Variables Pertaining to the Time and Savings Deposits

SDLI

SDSL

SDMS

SDCB

CD -

TD -

End of year total of policy reserves plus
accumulated dividends less policy loans at
life insurance companies, in billions of

dollars. Source: Life Insurance Fact Book.

End of year total of savings and loan shares,
in billions of dollars. Source: Federal

Reserve Eulletin.

End of year total of deposits at mutual
savings banks, in billions of dollars.

Source: Federal Reserve Bfilletin.

End of year total of household holdings of
deposits at commercial banks, in billions

of dollars. Source: Federal Reserve Flow

of Funds Accounts.

End of year total of private nonhousehold
holdings of time and savings deposits at
commercial banks, in billions of dollars.
Source: constructed by subtracting SDCB

from total time and savings deposits,
adjusted.

End of year total time and savings deposits
adjusted at all commercial banks, in billions

of dollars. Source: Federal Reserve Bulletin.
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Total household wealth, in billions of dol-
lars. Source: constructed.
The average interest rate paid on savings and

loan shares) in percentages. Source: Savings

and Loan Fact Book.

The average interest rate paid on mutual sav-
ings bank deposits, in percentages. Source:

Savings and Loan Fact Book.

The interest rate paid on household-type time
and savings deposits at commercial banks, in
percentages. Source: constructed in the fol-
lowing manner. For years up to and including
1964, e is measured as the average rate
paid on passbook savings deposits at commer-
cial banks. For 1965 and later years, LB
is measured as the sum of the average rate
paid on the passbook savings and the differ-
ential between interest rates offered on
small CD's and passbook savings deposits by
commercial banks. Interest rates offered on

these types of deposits by commercial banks

are found in the Federal Reserve Bulletin,

September 1967, p. 1504, Average interest
rates paid on passbook deposits are to be
found in, Rasche and Shapiro, "The Supply

and Demand for Savings Deposits," unpub-



CD

rép

CB

Cbh
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lished paper done in conjunction with the
M.I.T.-F.R.B. project, 1967.

The interest rate paid on large denomination
CD's by commercial banks, in percentages.
Source: constructed.

The secondary market yield on large negotiable

CD's, in percentages. Source: U, S. Financial

Data, prepared by the Federal Reserve Bank of
St. Louis.

The Regulation Q ceiling interest rate payable
on household type time and savings deposits,
measured as the higher of Regulation Q ceil-
ings applicable to passbook savings and small
denomination CD's, in percentages. Source:

Federal Reserve Bulletin.

The Regulation Q ceiling interest rate pay-
able on large denomination CD's, measured as
the maximum of the Regulation Q ceilings,
applicable to large CD's of different maturi-

ties, in percentages. Source: Federal Reserve

Bulletin.
A dummy variable; equal to zero when

rep 4 Tops ©qual _to one when rg, > r...

Variables Pertaining to the Securities Yields Sector

Lrs

The market yield on 90-day Treasury bills, in

percentages. Source: Federal Reserve Bulletin.
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FHA

RU -
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The market yield on long-term U. S. Govern-
ment bonds, in percentages. Source: Federal

Reserve Bulletin.

Moody's composite yield on corporate bonds,

in percentages. Source: Federal Reserve Bulletin.

The secondary market yield on FHA-insured mort-

gages, in percentages. Source: Federal Reserve

Bulletin.
The annual average maximum permissable interest
rate payable on FHA-insured mortgages, in per-

centages. Source: Savings and Loan Fact Book.

The Federal Reserve discount rate, measured as
the annual average of the discount rate set
by the Federal Reserve Bank of New York City,

in percentages. Source: Federal Reserve Bulle-

tin.
Unborrowed member bank reserves, in billions

of dollars. Source: Federal Reserve Bulletin.

Average legal reserve requirement on member
bank demand deposits, measured as a propor-
tion, e.g., .14 - Source: constructed.

Legal reserve requirement on member bank time
deposits, measured as a proportion. Source:

Federal Reserve Bulletin.

The proportion of total demand deposits sub-

ject to reserve requirements. Source: Federal
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Reserve Bulletin.

z, - The proportion of total time deposits ad-
justed subject to reserve requirements.

Source: Federal Reserve Bulletin..

CURR - The currency component of the money supply,

in billions of dollars. Source: Federal Re-

serve Bulletin,

GNP - Gross national product, in billions of dollars.

Source: Survey of Current Business.

PE - Non-residential fixed investment expenditures,

in billions of dollars. Source: Survey of

Current Business.

CRE - Corporate gross retained earnings, measured as
the sum of corporate retained earnings plus
corporate capital consumption allowances, in

billions of dollars. Source: Survey of Current

Business.

C - Personal consumption expenditures, in billions

of dollars. Source: Survey of Current Business.
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