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Most borrowers do not have direct access to the savings or money markets.
When they need money, they must turn to banks or other financial intermedi-
aries. These institutions, if they do not have funds, must either turn down
the borrower's request or act as his representative in obtaining them from
the money markets. They can raise the funds either by selling securities
from their own portfolios (sometimes called the "shiftability approach™) or
by issuing and selling their own obligations (currently usually described as
"liability management'") E9] . The impact of these two approaches on the
money market should be identical when the quality and terms of the securities
used are the same but the supply of loanable funds developed by the two ap-
proaches depends upon the nature of reserve requirements and the regulatory
structure under which the institutions are operating.

Funds raised by issuing obligations subject to reserve requirements are
reduced by the amount of fequired reserves. Funds raised by banks that are
members of the Federal Reserve System are further reduced by the intra-member
bank substitution effects that arise from limitations imposed by the reserve
base [12,15] . The theoretical size of the substitution effects can be cal-
culated if it is assumed that the reserve base is held constant but the im-
plications of this substitution for the intermediation process are hidden by

the complexities of the clearing and reserve adjustment process. The amount

of the substitution effect measures a leakage from the funds raised by member

banks and appears as a reduction in the aggregate volume of new loans that
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can be made from a given volume of money market fimancing. The individual
banker who sells the CD's other obligations will be unaware of the leakage.
He will have received the full amount of funds that he expects from the
transaction. The losses of reserves, either at his bank or at other member
banks, that arise from the substitution effect will never be specifically
identified with the initial transaction.

If sizable leakages of this type occur, the aggregate amount of loan
funds raised by member banks by liability management for a given change in
money market rates should be smaller than the aggregate amount that can be
raised by direct financing, by the "shiftability' approach or by liability
management at nonmember banks or by savings institutions. Such differences
should be detectable in aggregate statistical data in two ways. First, the
efforts of member banks to raise funds by selling CD's or expanding their
time accounts should have a measurably different effect on interest rates
than more efficient approaches. Second, shifts from less efficient to more
efficient approaches should have a measurably different effect on interest
rates than shifts among approaches that do not result in substantial leak-
ages, i.e, disintermediation as it effects member banks should have a mea-
surably different effect on interest rates than disintermediation at savings
institutions. Tests described in the following sections produce evidence of
both effects and suggest that the concealed leakages arising from member bank
liability management have contributed to the recent volatility of short-term
interest rates.

Since bank liability management techniques are used during periods of
rising loan demands, the leakages that they imply add to the inelasticity

of the interest rate response during periods of rising interest rates.
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Wwhen the loan demand subsides and banks permit their CD's to run-off, the
process is reversed and bank disintermediation contributes to a more rapid
decline in interest rates. The recognition and measurement of these effects
could add to the versatility of monetary controls. If they are not recog-
nized, the danger arises that policies intended to ease money market conditions
may be relatively ineffective.

There have been a number of developments in recent years that suggest
that the demand for money balances has become highly insensitive to interest
rate changes at high levels of rates. Marty Ell] and others have suggested
that the growth of money substitutes has shifted the money demand function
to the left and has in good part extinguished holdings of "precautionary"
and "speculative" balances. Cagen and Schwartz [1] have obtained empirical
evidence that supports this position. If this is the case, the remaining
elasticity must be derived largely from transactions balances and there is
evidence that the extensive development of cash management procedures has
reduced these balances. In this environment and if the intra -member bank
gubstitution effect exists, policies that encourage member banks to compete
for monmey market funds will intensify interest rate pressures. Under ex-
treme conditions, it is theoretically possible that the direct substitution
of member bank liability financing for more efficient approaches to the
market could reduce the volume of loan funds. It is unlikely that such
events would ever be observed because the interest rate pressures would
force the authorities to abandon any monetary aggregate targets for inter-
est rate targets. New reserves can be used to offset the leakages that
arise from the intra-member bank substitution effects, but the recognition

of the problem in advance would give the authorities a wide choice of

policy altermatives.
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Alternative methods of raising funds

When new funds are raised by either direct financing or by "shiftability
approach' the entire amount (net of transactions cost) is available for new
loans. When the funds are raised by liability management and the obligations
used are subject to reserve requirements, the amount available for loans will
be smaller by the amount of the required reserves. If AF is the amount of
new funds raised and t is the required reserve ratio, the amount available
for loans (ALl) will be equal to

AL, = AF(1-t) (L)

When the funds are raised by a bank that is a member of the Federal

Reserve System, the new loans funds available to the individual bank will
be given by equation (1l). But, when there are no excess reserves in the
System, the addition of the new deposits to the member bank total will result
in a reserve deficiency someplace else within the System, The complexity of
the clearing process obscures the effects of the tranmsaction but in the ab-
sence of any new sources of reserves some adjustment has to be made. An ag-
gregate expansion can take place only if the required reserve ratio (d) on
the accounts that are replaced is larger than the required ratio on the new
funds (t). The sum of the two reserve adjustments must be equal.

tAF = dAD (2)
Some bank or banks with the System will face a loss of reserves and must adjust
their loans and deposits to correct the deficiency. The contraction in the
supply of loans (AL,) will be

AL, = AD(1-d) (3
This can be expressed in terms of the originmal fund raising transaction by

substituting from equation (Z) to obtain



AL, = tdF(1-d) /d (4)
The net supply of loanable funds (AL) resulting from the initial attempts
to raise funds will be:

AL = AL, - ALy = AF(1-t) - tAF(1l-d)/d (5)

The bank that raises the funds will only be aware of the first term of
this equation. The effects of the second term will be obscured by the re-
serve clearing process. The effects of the second term can be identified
in the aggregate figures only in the unlikely event that nothing else
occurs to affect the level of the reserve basé.

The amount of leakage from the intermediation process that results from
the use of liability management techniques can be measured as the difference

between the funds raised in the money markets (AF) and the aggregate amount

of new loans (AL}.

AF - AL = OFt/d (6)

The amount of this leakage depends upon the types of accounts involved and
the applicable reserve ratios. I can range from 18.2 percent when the new
funds are raised in low reserve requirement accounts (3 percent) and the sub-
stitution occurs from high reserves requirement accounts (16.5 percent) to
80 percent when the funds are raised with 6 percent reserve ratio accounts
from relatively low reserve requirement accounts (7.5 percent). The limit-
ing case of 100 percent leakage that occurs when funds are raised by one
bank at the direct expense of funds of the same type from another member
bank illustrates the type of substitution effect that is involved in the
cases of partial leakage.

These calculations invelve the assumption that there is nothing about

the adjustment process that will result in the creation of new reserves.
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The process will, however, put pressure on interest rates and may lead to
additional borrowing from the Federal Reserve System. But these adjustments
introduce an additional source of funds--the Federal Reserve System. It is
sometimes argued that the actions of member banks may remove some of the
freedom from the System policy actions but for purposes of examing the im-
plication of the reserve requirement structure it seems appropriate to as-
sume that the System can refuse to support some of the pressure placed on it
by member banks actions in attempting Co meet new loan demand.

It should be noted that the hidden leakage that accompany the attempt
of member banks to raise funds by liability management arise from the ceon-
straint of having to share a reserve pool that can be limited in size. The
reaction does not follow from liability management activities of nonmember

banks or of other institutions whose reserve requirements can be met with

funds that do not necessarily produce reserve deficits for other financial

institutions.

Evidence of an intra-member bank substitution effect

The preceding description of potential leakages in the intermediaticn
process suggests that the effective loan supply could vary between two po-

tential extremes. If transaction costs are assumed to be the same for all

-

approaches, the most efficient alternative in terms of the amount of loan
funds raised with a given change in the interest rate, would occur when all
of the funds were raised directly by the borrower or by financial institu-
tions using the shiftability approach. The least efficient alternative
would occur when all of the funds were raised by members of the Federal

Reserve System using liability management techniques.



-7 -

pata for "total funds raised and advanced in credit market' are available
from the Flow of Fund Accounts published by the Board of Governors of the
Federal Reserve System. Since changes in the major components of this total
can be identified, it should be possible to detect the response of the market
to the use of different techniques for raising funds. A variable measuring
the amount of funds raised by member bank liability management financing would
be expected to show a negative coefficient with respect to shﬁrt-term interest
rates when it is added to an equation (or model) that includes the major deter-
minates of the interest rate, If the intra-member bank substitution effect is
important, it would also be expected that the coefficient would be significantly
smaller than that obtained by the addition of a variable for a similar type of
nonbank financing. The effects of quarterly changes in member bank holdings
of CD's and time and savings accounts were compared to the effects of quarterly
changes in nonbank savings accounts and the comparisons resulted in the antie-
ipated differences, Separate comparisions of ¢D's with nonbank savings ac-
counts showed the same pattern of results but the results for Ch's were not

statistically significant.

The reduced form equations used by Feldstein and Eckstein in their paper
on the determination of corporate bond rates seemed best suited as a model
for the tests [5] . The fundamental equation used income and the monetary
base as the basic independent variables., They found that a simple equation
specified in terms of the logarithms of per capita real gross national pro-
duct and the real per capita monetary base provided a good explanation of
the variations in the yields on seasoned Moody's Aaaz bonds. A similar equa-
tion, modified somewhat for the special problems of this study, provided a
reasonable explanation of the variatioms in the 3 month U,S. Treasury bill

rate (see equation 1 in Figure 1).



The Feldstein and Fckstein equation was modified in three principal ways.
Unadjusted data were used instead of seasonally ad justed data to provide for
the possibility of important seasonal variations in the pattern of financing.
An adjusted member bank reserve base was used instead of the monetary base to
eliminate the impact of some of the adjustments made by the St. Louis Federal
Reserve Bank in deriving the monetary base. Their use of variable weights
for adjusting for the effects of changes in the reserve ratics transfers
some of the potential effects of liability management to the monetary base
[b] . The per capita corrections did not alter the explanatory power of
the short-run equation and were omitted in the final rums.

When changes in member bank time and savings accounts (including CD's)
were added to the basic equation, the explanatory power of the equation was
not significantly increased, the regression coefficient was small (-.029)
and of doubtful statistical significance (see equation 2, Figure 1). Simi-
lar results were obtained when changes in CD's alone were used, However,
_ﬂwhen changes in the accounts of nonbank savings institutions were added to
the basic equation, the explanatory power of the equation was increased (the
rZ increased from .59 to .80) and the regression coefficient of -.258 was
statistically significant (see equation 3, Figure 1).

The differences between the interest rate effects of two very similar
forms of financing suggests the existence of interaction effects on the time
deposit variable that are not specified by the equation in this form. The
differences cannot be attributed to the inclusion of the member bank reserve
base as a variable because essentially the same results are obtained when
the reserve base is omitted although the explanatory power of the equation

is reduced (see equations 4 and 5 in Figure 1).
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Evidence of a4 hidden intra-member bank substitution effect associated
with 1iability management is provided by the change in the regression co-
efficient for the member bank time account variable when a variable for
changes in member bank demand accounts is added to the equation. The time
account coefficient doubles in size and becomes statistically significant.
This change indicates a relationship between the two variables that can be
approximated from the change in the coefficient of the time account vari-
able that results from the addition of the new variable with the assumption
that values of other coefficients are unaffected.

be = bp.g *+ bq.p dd/dE
- .0289 = - L0662 + (-.1196) pd/dt
dd/pt = - .3118
where: b = regression coefficients
t = change in time accounts
d = change in demand accounts

The derived value for the interrelationship between changes in time and

demand accounts is slightly smaller than the one that would be expected from
the ratio of the average reserve requirements on the types of deposits that
might be involved in the substitution process. The partial correlation co-
efficient between changes in demand accounts and changes in time accounts
was - .423 (with income, the reserve base and the interest rate held con-
stant), This value is consistent with the substitution effect that would
be expected from average reserve ratios of about 3 percent on time accounts
and 14 percent on demand accounts or 4 percent on time accounts and 11 percent
on demand accounts.

After the removal of the effects of intra-member bank deposit substitution,

the coefficient for changes in member bank time accounts is still omly about
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one fourth as large as that for changes in nonbank savings accounts. If the
interest rate impact of those two types of accounts should be similar, some
unidentified influences must still be unaccounted for. One further possibil-
ity arises in possible substitution effects between bank activities and

various types of money market securities or nonbank savings dccounts [5, 15].

Effects of disintermediation

If all alternatives for financial intermediation were equally efficient,
competitive or regulatory changes that lead merely to changes in the impor-
tance of various alternatives should have no significant effects on interest
rates or on the total volume of financings. However, if some alternatives are
less efficient than others, shifts in the importance of these alternatives
should have a measurable impact on interest rates. Distermediation that leads
to a relative decline in the importance of member bank CD's and other time ac-
counts as a source of funds should produce lower interest rates than the same
volume of financing under the same conditions with a larger role played by

member banks.™

Dummy variables were developed to record shifts in the relative importance
of different financing techniques to test for this disintermediation effect.
Quarterly data for the "total funds raised . in credit market' (net of the
changes in demand deposits) from the Federal Reserve System's moneyflows data
were used as a measure of total fimancing. A decrease in the relative impor-
tance of member bank liability management financing in this total was assigned
the value of - 1.0 and an increase was assigned a value of + 1.0. The index

value was zero when there were no significant changes in the financing shares.

1/

='A number of studies of the effects of deposit rate ceilings on interest
rates deal indirectly with this problem [7, 13, 167 . However, the results
of these studies are not in agreement, None of them consider explicitly the
possibilities of the substitution effect or provide for it in the
specification of their models.
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Thus the negative values of the index indicated quarters in which disinter-
mediation from member banks was occurring to some degree and the positive
values indicated quarters when the member bank share was increasing relative
to other sources. The inclusion of this index of disintermediation in the
standard interest rate equation added appreciably to the explanatory power of
the equation and showed a significant and negative relationship between dis-
intermediation from member banks and the interest rate (see equation 7 in
Figure 1). A similar index developed for nonbank savings institutions was

not statistically significant (see equation 8, Figure 1).

These results support the joint hypothesis that shifts of funds among
financing paths of differing levels of efficiency affect interest rates but
that shifts among paths of similar levels of efficiency do not and that member
bank liability financing is less efficient than other approaches to the money
market. They can also be regarded as indirect evidence of the intra-member

bank substitution effect.

Summary and conclusions

A variety of statistical evidence points to the existence of an intra-
member bank substitution effect that reduces the combined efficiency of
member banks in using liability techniques for raising new loan funds. The
statistical approximations of the magnitude of the effect are consistent
with theoretical expectations,

The importance of the intra-member bank substitution effect arises from
the unrecognized inelasticity that it adds to the response to changes in
money market rates. The Federal Reserve System can offset these effects but
the explicit recognition of the role of the substitution effect would reduce
the size of the response required to achieve specific interest rate targets.

During periods of tight money, a given interest rate target could be achieved
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with a smaller adjustment in the reserve base if the adjustment were ac-
companied by policies that discouraged member banks from selling CD's or
other obligations in the money markets. The interest rates required for

a given loan expansion would be less if nonmember banks and nonbank sav-
ings institutions were encouraged to raise the funds. The unpleasant
competitive connotations of these policies for members of the Federal Re-
serve system are a by-product of the regulatory structure that ties the
regulation of the money supply and the regulation of the savings and money
market obligations of member banks to the same reserve base. It is instrue-
tive to reread the report of the Commission on Money and Credit in 1961 that
recommended that banks be permitted to expand their activities in the sav-
ings and money markets. With what now appears to be amazing foresight, they
recommended that the new savings activities be subject to a special reserve
requirement that was independent of the reserve base used to control the

money supply [2].



Figure 1

Regression Equations For 90 Day U.S. Treasury Bill Rate

Constant R2
Term InY inR AT AD AS DIS-M DIS-S (5.E.)
1. -36.8 12,80 -13.84 -- -- .- -- -- .5868
(5.7)  (-2.5) (1.029)
2. -38.4 13.16 -14.16 -.03 -- -~ - -- -5932
(5.7) (-2.3) (-0.9) (1.021)
3. -53.5 12.60 -7.48 -- -- -.26 -- -- .8001
(7.9) (-1.9%) (-7.2) (.716)
4. ~46.7 7.92 -- -.03 == -- -- -- .5388
(7.4) (-0.7) (1.087)
5. -58.8 9.95 -- -- -- -.27 -- -- . 7854
(13.1) (-7.8) (.741)
6. -45.3 15.61 -16.94 -.07 -.12 -- -- -- .6681
(7.9) (-3.3) (-2.0) (-3.3)
7. -35.8 13.41 -15.46 -- -- -- .28 -- .6150
(6.0) (-2.8) (L.9 (.993)
8. -37.3 12.91 -13,92 -- -~ -- -- .13 .5933
(5.7) (-2.5) (0.9)
9. -57.9 14.51 -10.09 -- -.09 -.28 .19 -- .8884
{11.5) (-3.3) -10.1 (-3.9) (2.0) (.535)
Note:; £nY¥: natural logarithm of quarterly GNP figures at annual rates without

inR;

AT:

AS:

DIS-M:

seasonal adjustments,

natural logarithms of total member bank reserves, quarterly averages
of daily figures without seasonal adjustments,

quarterly changes in time and savings accounts of member banks,
without seasonal adjustments,

quarterly changes in demand accounts of member banks, without
seasonal adjustments,

quarterly changes in savings at nonbank savings institutions, without
seasonal adjustments.

disintermediation index for member banks--dummy variable measuring
changes in the relative importance of member bank time and savings
accounts in the total funds advanced in credit markets (net of
changes in member bank demand deposits). Variable was given a value
of +1.0 when member bank share increased and a value of -1.0 when
disintermediation occurred.



Figure 1 - Page 2

DIS-S: disintermediation index for savings institutions--dummy variable
measuring changes in the importance of deposits in nonbank savings
institutions in the total funds advanced in credit markets (net of
changes in member bank demand deposits). Variable was given a
value of +1.0 when savings bank share increased and a value of -1.0
when disintermediation occurred,

t statistic in parentheses.
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