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Financial Intermediaries and the Effectiveness of Monetary Controls

James Tobin

The essential function of banks and other financial intermediaries is
to satisfy simulitaneously the portfolio preferences of two types of indi-
viduals or firms. On one side are borrowers, who wish to expand their
holdings of real asseils -- inventories, residential real estate, productive
plent and equipment, etc. ~- beyond the limits of their own net worth. On
the other side are lenders, who wish to hold part or all of their net worth
in assets of stable money value with negligible risk of default. The assets
of financiel intermediaries are obligations of the borrowers -- promissory
notes, bonds, mortgages. The liabilities of financial intermediaries are
the assets of the lenders -- bank deposits, insurance policies, pension
rights.

Financial intermediaries assume liabilities of smaller default risk
and greater predictability of value than their assets. The principal kinds
of institutions take on liabilitles of greater liquidity too; thus bank
depositors can require payment on demand, while bank loans become due only
on specified dates. The reasons that the intermediation of financial
institutions can esccomplish these transformations between the nature of
the obligation of the borrower and the nature of the asset of the ultimate
lender are these: (1) administrative economy and expertise in negotiating,
accounting, appraising, and collecting; (2) reduction of risk per dollar of
lending by the pooling of independent risks, with respect both to loan
default and to deposit withdrawal; (3) governmental guarantees of the lié-
bilities of the institutions and other provisions (bank examination, invest-
ment regulations, supervision of insurance companies, last-resort lending)

designed to assure the solvency and liquidity of the institutions.



The main instrument of monetary control of the economy is quantitative
limitation of the total liabilities of one category of financial inter-
mediary, commercial banks. The growth of other intermediaries hes raised
prominently the question whether their exemption from quantitative limitation

‘ % ‘
makes control of commercial banks an empty gesture. That question is the

* This question, and the other general implicetions of nonbank inter-
mediaries, were effectively brought before the profession in the celebrated
article of Gurley and Shaw ("Financial Aspects of Economic Development,"
American Economic Review XIV, September 1955, 515-538), to which the pre-

sent paper owes an obvious debt. In similar vein Warren Smith concludes his
excellent article, "On the Effectiveness of Monetary Policy," American

Economic Review, XIVI, September 1956, 588-606, by saying, "...it is possible
that in future years, as the activities of financial institutions other than
commercial banks become more important, the continued effectiveness of monetary
controls will require that the Federal Reserve's authority be extended to cover
some of the operations of these institutions.”

concern of this paper. In Part i the most relevant features of the markets
in which.financial intermediaries operate are discussed. These features are
embodied in the model uéed in Parts II and ITI as the besis for comparing

the present regime of control of commercial banks with an uncontrolled regime,
on the one hand, and with extensions of control to cover other intermediaries,
on the other, in Part IT these comparisons are made verbally and disgrammsat-
ically, with the aid of the assumption that all intermediaries other than
commerci&l banks can be lumped into a single category. In Part III the argu-
meﬁtris algebraic, and this assumption does not have to be made. The model
absfracts from mény of the complexifies of actual financial institutions and
capltal markets; it is hoped that it retains the features essential for the

issue at hand.



The main conclusions can be briefly steted. The presence of other
financial intermedisries does not mean that monetary control through
commercial banks has no effec£ on the economy. Even if increases in the
assets and liabilities of other intermediaries wholly offset enforced
reductions in commercisl bank deposits, or expansion of commercial banks
mesns equivalent contraction by other intermediaries, the traditional
instrument of control can still be effective, However, substitutions
between the assets and liabilities of other intermediaries and those of
commerclial banks do diminish the effectivéness of the fraditional instru-
ment; a billibn dollaer change in the permitted wvolume of commercial bank
deposits would have more effect on the economy if such substitutions were
prevented. Whether 1t 1s important that monetary controls be more effective
is another question, to which this paper is not addressed. When a given
remedial effect can be achieved either by a small dose of strong medicine
or a large dose of weak medicine, it is not obvious that the small dose is
preferable. Extension of guantitative controls to other financial inter-
mediaries involves considerations of equity and of public policy with
respect to the scope of governmental auwthorlty, as well as the efficacy
of instruments of economic stabilization.

In the interests of concise terminology, banks will refer to commercial
banks, and nonbanks to other financial ingtitutlions, including savings banks.

Moreover, intermediary will refer to an entire species, or industry, of

finencial institutions. Thus all commercial banks constitute one inter-
mediary, all life insurance companies another, and so on. An institution
will mean an individual member of the species, an individual firm in the

industry -- & bank, or a life insurance compaeny, or & retirement program.



Part I

The market structure of financial intermediaries and the special position of banks

Finencial institutions fall fairly easily into distinct categories,
each industry offering a differentiated product to its customers, both
lenders and borroﬁers, From the point of view of lenders, the obligations
of the various intermediaries are more or less close, but not perfect, sub-
stitutes. For example, savings deposits share most of the attributes of
demand deposits; but they are not means of payment, and the institution has
the right, seldom exercised, to require notice of withdrawal. Similerly
there is differentiation in the kinds of credit offered borrowers. FEach
intermediary has its specialty -- e.g. the commercial loan for banks, the
real estate mortgage for the savings-and-loan association. But the borrowers!
market is not completely compartmentalized. The same credit instruments are
handled by more than one intermediary, and many borrowers have flexibility
in the type of debt they incur. Thus there is some substitutability, in the

*
demand for credit by borrowers, between the assets of the various intermediaries.

*  These features of the market structure of intermediaries, and their impli-
cations for the supposed uniqueness of banks, have been emphasized by Gurley
and Shaw, loc. cit. An example of substitutability on the deposit side is
analyzed by David and Charlotte Alhadeff, "The Struggle for Commercial Bank
Savings," Quarterly Journal of Economics, IXXII, February 1958, 1-22.

There is also product differentiation within intermediaries, between
institutions, arising from location, advertising, and the other scurces of
monopolistic competition. But this is of a smaller order than the differ-
entiation between intermediaries. For present purposes, the products offered

by the institutions within a given intermediary can be regarded as homogeneous.



Among financial intermediaries commercial banks occupy a special position
both in the attention of economlc analysis and as the fulcrum of monetary
control. The usual rationale for this special position is that, slone among
intermediaries, banks "create" means of payment. This rationale is on its
face far from convincing. The means-of-payment characteristic of demand
deposits is indeed a feature differentiating bank liabilities from those of
other intermediaries. Insurance against death is equally a feature differ-
entiating life insurance policies from the obligations of other intermediaries,
including banks. It is not obvious that one kind of differentiation should be
singled out for special analytical and legal treatment. Like other differentia,
the means-of-payment attribute has 1lts price. Savings deposits, for example,
are perfect substitutes for demand deposits in every respect except as a
medium of exchange. This advantage of checking accounts does not give banks
absolute immunity from the competition of savings banks; it is a limited
advantage that can be, at least in scme part for many depositors, overcome
by differences.in yield.

Ancther customary distinction of commercial banks concerns the roie of
the asset preferences of depositors in determining aggregate liabllities.

»
Total deposits are determined, not at all by the choices of depositors, but

* In the United States, this famous proposition regarding the creation of

bank deposits is subject to a number of minor technical qualifications due

to the influence of the public's demand for currency on the supply of bank
reserves and to differences in reserve requirements for time and demand deposits.

by the volume of assets that banks find it permissible, under legal reserve

requirements, to acquire. For any other intermediary, virtually the reverse



situation is held to prevail: the aggregate assets of the intermediary
are limited to the funds entrusted to them by lenders or deposlitors. Non-
bank intermediaries merely transmit to borrowers the asset preferences of
the lenders. This distinction of banks is logically separate from their
uniqueness as manufacturers of means of payment. The total liabilities,
whether means of payment or not, of any intermediary subjected to effective
reserve requirements would be determined by the supply of reserves rather
than the preferences of lenders.

In an unregulated financial world, the preferences of depositors, as
well as those of borrowers, would be a very relevant factor in determining
the volume of bank deposits. The volume of assets and liabilities of every
intermediary, banks as well as nonbanks, would be determined by & competitive
equilibrium, in which the rate of interest charged borrowers by the insti-
tutions of that intermediary just balances the rate of interest paid their
creditors. Some discrepancy between the two rates would exist in equilib-
rium, to compensate financial institutions for their risks and costs. But
assuming thet this normal premium is a constant or increasing function of
the volume of the intermediary, no harm is done by ignoring it; the equi-
librium condition for each intermediary can then be conveniently stated as
equality between the borrower-rate and lender-rate in that intermediary.

If the borrower-rate exceeds the lender-rate, competition among existing
institutions and possibly entry of new firms will expand the aggregate
liabilities and assets of the intermediary. To expand loans, it will
generally be necessary to lower the borrower-rate. To expand deposits
or other liabilities, it will generally be necessary to raise the lender-

rate. Thus the expansion of the industry brings the two rates to equality.



The reverse process occurs for the opposite disequilibrium, when the lender-
rate exceeds the borrower-rate.

In this unregulated competitive regime, suppose that depositors decide
that at prevailing lender-retes they prefer to hold more savings accounts or
other nonbank liabilities and less demand deposits. They transfer demand
deposits to the credit of nonbanks, providing these intermediaries with the
means to seek additional assets. Nonbanks, finding themselves able to attract
more funds from the public even with some reduction in their lender-rates,
offer better terms to borrowers and bid up the prices of existing earning
asgets. At lower borrower-rates commercial banks release some earning assets,
because they no longer yleld enough to pay the going rate on the banks® deposit
liabilities. Bank deposits decline along with bank assets. In effect, the
nonbank intermediaries favored by the shift in public preferences simply swap
the deposits transferred to them for & corresponding smount of bank assets.

Figure 1 is an over-simplified illustration of this process. In Figure
la, the lender- and borrower-rates of interest for banks are measured on the
vertical axis, and aggregete bank assets or lisbilities on the horizontal
axis. The curve 11 is the demand curve for loans: taking as given the
rates charged by other intermediaries, banks as an industry will be able to
make more loans the lower the rate they charge. The curve Dl is the supply
curve of deposits: taking &s given the rates offered lenders by other inter-
mediaries, banks as an industry will attract more deposits the higher the
rate they offer. Competition among banks sets the equilibrium rate of interest

at Rl s and the volume of assets or deposit liabilities at A In Figure 1b

l -
nonbanks are for simplicity pooled into a single industry. The rate of interest
charged or paid by this intermediery is measured vertically and the total volume

of assets or liabilities horizontally. Curves 12 and D2 are analogous to



the demand end supply curves for banks; 12 and Dq »*¢ drawn on the
assumption that the bank rate_is Rl »  They defarmine'ah equilibrium rate
of interest 32 » hot necessarily equal to Rl s 8t a volume A2 » Now
suppose there is & shift in lenders® (depositors') preferences away from

banks towards nonbanks, as shown by the shifts of the supply curves to

] f
Dl and D2 + At existing rates Rl and RE

deposits of amount AlA. = QAé « Nonbanks will receive bank deposits of

> this means a shift of

171 7
this amount. They will use them to acquire additional assets, lowering

their rate of interest and reaching a new equilibrium at Rg and AE .

Ax‘the same time, banks will release earning assets and raise rates, finding
& naw eqnilihriﬁm at R; and AR - Even this is not the end of the story,
for so far cross-effects of rate changes have been ignored. Reduction of

the rate of interest of nonbanks from R, to R. can be expected to shift

2
the bank curves Dl and L1 in the directions indicated by the arrows.
Likewise, the increase in the bank rate from R, to Rz would shift the
curves Dé and 12 &8 shown. But these adjustments would not alter the

general qualitative comparison of the new equilibrium with the old: the
change in lenders' preferences alterg the volume of bank deposits as well
as the volume of nonbank lisbilities. Both of banks and of nonbanks, it
can be said with truth that they dispose only of the funds‘that lenders
entrust to them. This is, however, only a partial truth, because the
borrowers' side of the market is equally relevant. Tﬁe st#enéth of the
demand to borrow from #-given intermediary determines how vigorously

institutions of that type compete for the funds of lenders.



Figure 1
a., Banks b. Nonbanks
Nonbank
Bank Rate of
Rate of Interest
Interest

y [
As 1A,
Assets, Liablilities . Assets, Iiabilities

(AL Y A

The regime of excess reserves in the 1930's was an approximation
to therkind of world just described. The moral of the excursion into &
world now so distant is the following: It is more acecurate to attribute
the special place of banks among intermedisries to the quantitative
restrictions to which banks alone are subjected than to attribute the
quantitative restrictions to the special character of benk lisbilities.

Commercial banking is in fact an industry prevented by quantitative
limitation from expanding to its equilibrium size, and prevented by
restrictions on competition among banks'for depoeits from meking its

restricted size an eguilibrium. At its restricted scale of total assets

- and lisbilities, the rate that banks can charge their borrowers exceeds
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the rate they need to pay their depositors. This discrepancy is preserved
vartly by legal and institutional arrangements, among them restrictions on
entry into the industry and prohibitions on payments of interest on demand
deposits, and partly by product differentiation among banks, here left out
of explicit consideration.

In Figure 2, as in Figure 1, the interest rates on loans and deposits
are measured vertically, the outstanding volume of loans and deposits
horizontally. The L._.L curve represents the demand of borrowers for bank
Loans at various interest rates, and the Dl curve the total of deposits

lenders are willing to hold at various deposit interest rates. Unrestricted

competition would result in & volume of loans and deposits A. with a rate

l .
of interest Rl . However, reserve requirements limit the volume to Ai .
At this volume, the supply price of deposits is Ri s @nd the demand price
of loans is ri « If the actusl interest rate paid on deposits were to

exceed Ri » lenders would wish to deposit more than banks could accept,
end it would be necessary to ration deposits. If the actual interest rate

charged on lcoane were to fall short of 1!

1 borrowers would wish to borrow

more than banks could lend, and rationing of loans would be necessary. Since
any one bank can always obtain additional reserves by bidding deposits away
from its competitors, competition among banks would tend to make the two rates
equal even when reserves are restrictive on the industry at large. The
obstacles to competition mentioned above keep the two rates apart and permit
‘bank shareholders to capture the rents arising from scarcity of reserves,

rehts that in competitiop wvould acerue to depositors or borrowers.
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Figure 2

Banks
Bank
Rate of £>
Interest // !

Agsets, Liabilities

Part II

The Efficacy of Quantitative Controls of Commercial Banks

How do quantitative controls over commercial banks affect the demand
for goods and services? Are these controls nullified, partly or wholly,
by the freedom of borrowers and lenders to turn to other financisl inter-
mediaries? Would monetary controls be more effective if they were imposed
- on these institutions as well as on banks? These are the questions to which

the model set forth in this paper is addressed.
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A monetary control can be considered inflationary if it lowers the

rate of return on ownership of real capital that the community requires

to induce it to hold a glven stock of capital, and deflationary if it raises

that rate of return., (The words inflationary and deflationary are used
merely to indicate the.direction of influence; the mammer in which the
influence is divided between price change and output change depends on
aspects of the economic situation that are not relevant here.) The value
of the rate of return referred to is a hypothetical one -- the level at
which owners of wealth are content to absorb the given stock of capital
into their portfolice or balance sheets along with other assets and debts.
In equilibrium, this critical rate of return must equal the expected
marginal preductivity of the capital stock, which depends technologically
on the size of the stock relative to expected levels of output and employ-
ment. If a monetary action lowers the rate of refurn on capital that
owners of wealth will accept, 1t becomes easier for the economy to accu-
mulate capital. If a monetary action increases the rate of return on equity
investments demanded by owners of wealth, then it discourages capital accu-
mulation.

Iet the value of the total stock of capital in the economy at a given
moment of time be given. Jet R be the rate of return on capital that
induces the community to hold this stock. For the reasons given in the
preceding paregraph, R will serve as a gauge of the direction and degree
of monetary influence on the economy. On the basis of this expected rate
of return on capital investments, certain individuals and firms desire to

hold more capital than their own net worthe permit. These conestitute the
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borrowers® side of the market'fbr loans from 1ntefmed1ariea, and for loans
directly placed with lenders. Ioans to these borrowers finance the hdlding
of part of the existing stock of capital. The remainder must be held
directly by its ultimate owners, either as the equities of borrowers or
és.yarts of the portfolios of lenders. In lenders' portfblios equity in
capital must‘compete for place with the obligations of borrowers and of
financial.institutions. The aggregate net worth of borrowers and lenders
is ldentically equal to the value of the stock of capital. (In this account
the other components of total private wealth -- internal government debt,
basic monetary stock, and claims against foreign counfries -- can be ignored.)
Continuing the simplification that there are only two intermediariea,
banka ahd nonbanks, and no direct lending, the 1iabiiit1es of thege two kinds
of‘institﬁtions are for wealth owners the only alternatives to direct ovpers-
ship of capital. Similerly the assets of these two intermediaries are the
only two kinds of credit availasble to borrowers. The difference between the
total va;ug of capital and the total assets or liabilities of the two inter-
mediaries represents the amount of capital that must be directly held as
equities of indlividuals. Figure 3a shows the assets and.liabilities of banks
in relation to bank rates of 1n£erest, and Figure 3b is the same for nonbdanks.
The supply and demand curves-in Figures 3a and 3b have the same interpretation
as in Figure 1. 'for.giéyﬁié, L, 1is the demand for bank loans in relation to
the bank rater ry ,:given the nonbank rate §2 and the rate of return on
capital R . Curve D

1
the bank deposit rate R, , given ﬁ2 end R . In Figure 3¢ the downward-

represents the supply of bank deposits in relation to

sloping curve shows the relationship of total deposits in banks and nonbanks

together to the rate of retwrn on capital R , given the rates on deposits
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Figure 3
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Rl and ﬁe « The higher the rate of return on capital, the less attractive

are deposits in intermediaries compared to direct ownership of capital. The

vertical line at W is the given amount of total wealth. Thus curve Dl + D2

can be read from right to left to show & positive relationship between lenders!
demand for direct equity and its rate of return. The upward-sloping curve

Ll + L.2 indicates that, at given rates for loans from intermediaries, 51

and ﬁe » borrowers will wish to borrow more the greater the prospects of
profit from capital investment.
Suppose that, as & deflationary measure, the permissible volume of bank

deposits is reduced from Al to Ai + Assume, only tentatively, that nothing

happens to nonbanke. The rate paid bank depositors is unchanged at ﬁl .
bank loan rate if increased to z-'i « The amount of wealth that must be di-

rectly held is increased by the amount AA' of the reduction in deposits.

The

If individuals are to be induced tc hold this addition, they must earn a
higher return. The increase in R shifts backwards the supply curve of bank
deposits, which must end up in such a position, Di » that lenders are
satisfied to hold the lesger volume of deposits at the established interest
rate ﬁl . Meanwhile the rise in bank loan rate shifts the éggregate loan
curve in Figure 3e, I.l + 12 » backwards towards (L1 + 12)' . The new equi-
librium is indicated by the curves asnd points marked with‘single primes

The increase in the required raete of return R is the gouge of the success
of the deflationary policy. In the diagrams, arrows indicate the direction
of shift of a curve, and the symbols beside the arrows the variables whose
change in value causes the shift.

The tentative assumption that nonbanks are unaffected by this process

mist be removed. Nonbanks provide another alternative, besides direct and
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self-financed eguity in capital, for borrowers and depositors displaced
from banks. As shown in Figure 4, which uses the same variasbles and symbols
as Migure 5, the increase in bank loan rate due to the restriction of banks
causes the deﬁand for nonbank loans to increase. The resulting increase in
the nonbank loan and deposit rate R2 has several effects: It increases
the demand for bank loans and reduces the supply of bank deposits. (Figure
ba), It inereases the lotal supply of deposits; and it reinforces the increase
in bank loan rate ry to reduce the total demand for loans. (Figure lc.)
The resulting increase in the requifed equity rate R shifts backwards the
nonbank deposit supply curve b2 and reinforces the other shifts in Figures
ha and Lb. In the new equilibrium R is higher than before, and this is
indicative of the success of the deflationary policy.

Figure 4b shows an increase in nonbanks'® assets and liabilities. This
is the result normally to be expected from a curtailment of banks, but it is
not inevitable. If the cross-effect of R on nonbank deposits were strong

relative to the combined cross-effects of r, and R on nonbank loans,

1
nonbank deposits and assets might fall to expand at all, or even contract.

In Figure 4 as drawn the curtailment of total intermedlary assets and
liabilities is considerably smaller than the reduction of bank deposits. In
large measure the loans and deposite of nonbanks are substituted for those of
banks. But this substitution by no means renders the restriction on banks
ineffectual, Since borrowers are charged more and depositors are paid more,
the demand for capltal is reduced; it takes a higher return on a given stock
to induce the community to hold it. ITndeed it would be entirely possible for
nonbank assets Lo expand to the full extent of the contraction of bank assets

or more, without destroylng the effectiveness of the policy. The new equi-

~librium A! in Figure lLc may be to the right or left of the old one A .
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Although substitution.of nonbank assets and liabilities for those of
banks does not per se mean that mohetary controls over banks alone are
ineffective, these controls might be more effective 1f such substitution
were prevented. "More effective" in this context means a larger increase
in the required rate of return on capital R for a given restriction of
commercial banks. Figure 5 follows the same model as Figures 3 and 4,
However in Figurekﬁb nonbanks are subject to an effective size limit. The
mechanism for enforcing such a limit is not a present concern. It could be
done by some kind of reserve requirement (with reserves different from those
of commercial banks and controlled as to quantity by a central authority)
or by administrative fiat. As in the case of banks, an inevitable byproduct
would be a discrepancy between the loan rate T

2

Again, sonme anti-competitive mechanism is needed to enforce this discrepancy.

and the deposit rate §2 .

But the deposit rate for nonbénks, unlike that for banks, must be assumed to
be flexible. Otherwise the system is overdetermined; there would have to be
some rationing mechanism for accepting deposits.

In this regime restriction of bank operations raises the demand for non-
bank loahs; since the volume of nonbank loané‘is prevenped from expanding,
the only outcome is an inerease in r_ . The increased costs of borrowing,

2
from both banks and nonbanks, shifts the Ll + L. curve backwards, as shown

2
in Figure 5c¢c. The rise in R shifts the deposit supply curve for nonbanks
and increases R2 . By h£gher'rates on nonbank deposits as well as on direct
equity, the public is reconciled to the lower available volume of bank deposits.
In the new equilibrium R will have to be enough higher to accomplish an

increase in direct ownership of capital exactly equal to the reduction of

bank deposits.
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The interesting question is whether this increase in R 1is larger
than the increase that occurs from the same restriction on banks in the
absence of control over nonbanks. An answer can be given on the assumption
that all the relationships can be regarded as linéé; in the relevant ranges.
If in the regime of FPigure & -- no limitation on'ﬁbnbanks -- the volume of
nonbank assets and liabilities would be increased;}then the increase in
"R is greater in the regime of Figure 5 -- effective limitation on nonbanks.
"This is the situation actuslly depicted in Figures 4 and 5; note-that the

"shadow equilibrium” in Figure 5b moves to the right, from E . to E'V. If
in the first regime there would be no substitution of nonbank éséets and
liabilities‘fbr those of benks, then limitation of nonbanks would nof énhance
the deflationary effects of reduction of bank loans and deposits. Indeed if
B' were to the‘left of E in Figure 5b,.but still to the right of A2 ’
there would be less deflationary effect in the second regime than in the
first. These statements are not easy to demonstrate without the mathematics
of Part iII, But it is at least plausible that a greater rise in R is
required the larger the necessary increase in direct ownership of capital.

Once a limit on nonbanks existed, 1ts variation would be an instrument
of monetary control supplementary or alternative to variation of the quanti-
tative llmit on banka. The effectiveness of varying the limit on nonbenks

is a separate matter from the question discussed above, the effect of the
existence of this kind of limlt on the strength of the control over baxike.
Reducing the permissible volume of nonbank assets and lisbilities increases
thé required return on capital.-ﬁ ,éacting in much the same mamner og the
analogous restriction of banks illustra%ed in Figure 5. The situations are
not wholly symmetrical, however, since the‘ndpbank deposit rate is aaéumgd

to be flexible and the bank deposit rate fixed.
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Part III

" The General Model

Assume that there are n +types of financial assets that owners of
wealth can hold. The first is commercial bank deposits. An n+l asset,
direct equity in capital, is designated by subscript 0 . Let Di be
the total amount held in the ith asset (i=0, 1, 2,..., n). The sum of the
Di must be equal to W , the fixed value of total wealth, the value of

the capital stock. Iet R, Dbe the rate of interest offered owners of the

i
ith asset; RO is simply the R of Part II. Each Di may be taken to
be & function of all the Ri . There are . n independent functions to

distribute a fixed total wealth W into n+l categories, Thus,

(1) D, = Di(R,Rl,R s ssoy Rn) (i=1,2,+.5, n)

The assets are assumed to be gross substlitutes, so that the effect of a
reduction in the Jth interest rate, other rates remaining constant, is to °

diminish D, and to increase or at least to leave unchanged each of the

J

other asset holdings including D0 . Similerly, it ie assumed that the

effect of & reduction in R 1is to increase or leave unchanged every

financial asset holding. Using the notation Di to represent the partial

J

derivative of the function D, with respect to the jth rate, these assump~

i

tions are as follows:

(2) Dij >0 (i=3)
py S0 (A)
n (ihj = 1,250005 n)
L D,.>0
1=1 19
D,,$ O
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The demands of borrowers for loans of each type depend jolntly on the

rate of return on capital, R, and on the n different borrowers! interest
t :
rates ri

(5) Li = Li(R,rl,rE, ihey I‘n) (i = 1’2, L n)

Debte of different types are assumed to be gross substitutes, so that the
effect of a reduction in the jth borrowers' rate, other rates remaining
constant, is to increase Llj and to diminish or leave unchanged both all
other debts and Ib (=W;§lli), capital directly owned and self-financed.
The effect of a reduction in R 1is to diminish or lesve unchanged borrowers'®

demands for each type of loan, These assumptions are as follows:

(4) L..<0O (1=3)

L, 20 (1£3)
(1,3 = 1,2, «.s, n)

In equilibrium lending must equal borrowing in each intermediary:

(5 D, -L =0 (i = 1,2, .4, 0)

This equality ignores as inessential to the present purpose the other items
on the balance sheets of financial institutions. The most important omissions
are capital accounts and reserves. To allow for these would substitute more

complicated balance equations for (5).
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Given the behavior described by (1) to (5), a number of alternative
regimes are conceivable, depending on which variables, if any, are taken
as parameters and which are determined by the system. The values of para-
meters are determined otherwise than by the behavior of financial institutions,
borrowers, and lenders; they are generally the instruments of control by the
monctary suthorities. The values of the other variables are determined by
the interactions of intermediaries, borrowers, and lenders. A list of some
of the more interesting regimes is given in Table 1, but it is far from
exhaustive, In regime I there is no monetary control; this is the unregu-
lated competitive world dilscussed in Part I above and illustrated by Figure
1. Regime II corresponds roughly to the present situation in the United
States and other countries vhere controls are limited to commercisal banks.
In regimes IIT and IV there are, in different ways, greater degrees of

control than United States monetary authorities now have.

Table 1
Regime Parameters Variables Determined Remarks
I. Uncontrolled One: R, rate of n: Ri’ Jender-and No discrepancies be-
return on capital borrower-rates for tween lender- and
all intermediaries. Dborrower-rates.
" II. Control of Two: ﬁi’ the n+l: R, the required No discrepancies be-
banks. volume of bank rate of return on tween lender- and
deposits; Ry, the capital; r, the rate borrower- rates except
- rate paid bank charged bank borrow- for banks.
depositors. ers; R,, the rates
paid lenders by the
n-1 nonbank inter-
madlaries
III. Individual  n+l: Dj, the 2n: R, the required Discrepancies between
controls over volume of liabili- rate of return on lender- and borrower-
all intermediaries ties of each inter- capital; ry, the rates in all inter-

mediary; Ry the rate rates charged bor- mediaries.
paid bank depositors. rowers by all n
intermediaries; R
the rates paid leliders
by the n-1 nonbank
intermediaries.
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n

IV. Control of Two: L Di’ the sum of n+l: Rl, the No discrepancies

aggregate inter- i=1l required rate of between lender-

mediary lia- intermediary liabil- return on capital; and borrower-

bilitlies ities; Rl, the rate ry, the rate rates except for
paid bank depositors. charged bank banks,

borrowers; Ri’ the
rates puld lenders

by the n-1 nonbank
intermediaries,
Regime T
Iending and borrowlng rate will he equal for all intermedisries in an
unregulated competitive regime:

(Iol) R =1 (i = 1,2, teoy n)

(As mentioned above, it has been assumed for simplicity that competition
among financial institutions within a given interﬁediary brings these rates
into equality. This assumption could be relaxed to permit & premium to
compensate for administrative costs and risks of defeult and illiquidity,
without essentlal difference so long as the premium ls a congtant or
increasing function of the total volume of eeseta and liabilities of the
intermediary.)

Given thése equalities 6f borrower- and lender-rates and given R ,
the n rates are determined by the n equatidns (5)« In each inter-
mediary there will be an equilibrium like that depicfed for banks, Figure
la. These interconnected equilibria must sum to a total demand for financial
assets that does not exceed the total amount of weslth W . As pointed out
in Part I, the relative sizes of the various intérhédiariés, including bapks,
would then depend on the preferences of borrowers and lenders, as eXpressed
in the functions I& and Di + In an unregulated competitive regime of

this kind, there would be no room for monetary control.
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Regime TI
Reserve requirements restrict the liabllities of banks to 131 » and the
rate paid to depositors is institutionally‘fixed at ﬁl « The following

equetion is added to system (5):
(11.1). Dl(R, Ryy Rys oees Rn) = D,

Equations (I.l) apply to all intermediaries except banks, whose loan rate is
free to exceed. ﬁl . Thus the n+l equations (5) and (II.l) determine n-1
lender-rates R2 3 srey Rn and one borrower rafe Ty gifen ﬁl and ﬁl .
The effects of relaxing or tightening the quantitative restriction on
banks may be found by differentiating the system (5) and (IT.1) with respect
to 51 s, giving the set of linear equations (II.2). "he derivﬁtives that
solve this system are marked with subscript IT to indicate that they refer

to regime IT.

Dio7lag Diplap rev+ Diplyy Iy |  [BRADIL | N O

Dao~loo Peolez **t Donlon “Toy|  [(BRo/OPy)py ©

(II.E) . L] LI B B . % » = -
Doo-lno Pae iz 't Panlon “Ima|  {(0Rn/®Dy)py o

Diq Dy,  eere Dy o_ Erl/anl}@- _1

By assumptions. (2). and (1), -the first column of the matrix of coefficients
is composed entirely of non-positive elements. In the last column, the

first element is positive and the rest are non-positive. In the remaining
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columns, the diagonal elements are pesitive and the rest non-positive.
Moreover, the sum of the first n elements in every column but the first

_ is positive. It is shown in the Appendix that the determinant of such s .
matrix is positive and that all the cofactors of the last row are negative.
All the dérivatives thaet solve (II.2) are negative. An increase in the per-
mitted volume of bank deﬁosits will lower borrower-rates at all intermediaries
and will lower the acceptable return on direct equity. This result was illu-
strated in Figure 4 for the case n=2. The result applies, of course, only to

reserve restrictions that keep 51 low encugh so that r

1 exceeds Rl .

The regime of excess reserves ls regime I.

As a byproduct system (IT.2) will give the effect of a change in bank
deposits ﬁl on the liabilities of every intermediary (BDi/Bﬁl)II. (or
course (SDl/Bﬁl) = 1.)

(II.3) DiO(BR/BDI)II + Dia(BRe/ﬁDl)II +oaeas F Din(SRn/BDl)II = (6D1/8D1)11(1=1,2,..n2

Summing (IT.3) from 1 to n gives the corresponding derivative for aggregate

intermediary limbilities:

n n
' n : n oR n oR oxD erh
oR 2 n | § i i
(II'Ll') z D - + E D. + ) + E D — = = l - 2
10 35, : SE— =
1 Dy frr 1 B\ 1 2\ Jry 1 3B,

Thus, on the qssumptions of the model, controls over a single intermediary,
banks, are effective. How does it happen that the tail can wag the dog? The
crucial assumption is that the assets and liabilities of the various inter-
mediaries are incomplete substitutes for each other, either for lenders or for
borrowers., If lenders reacted.to & reduction in the ith rate by increasing

their holdings in other intermediaries by as much as they decrease the ith asset



and if borrowers react to & reduction in the ith rate by reducing their
other kinds of debt by as much as they increase their debt to the ith inter-
mediary, then regulation of & single intermediary could not be effective.
(In the matrix of coefficients in (II.2) the last n column sums would be
zero rather then positive, and this would make zero the first cofactor of
the last row.)

Tt may be noted in passing that the bank deposit rate R, is enother

1
possible instrument of control. Differentiating the system (5) and (II.1)

with respect to ﬁl gives a set of equations similaer to (II.2), with the

same matrix of coefficients:

Dio~lyg Dipmlyp veve Dyl Iy (3R/ BRZL) II Dy
DooIop Poplop  tev Doplpy Iy (632/ aRJ.)II Dy
(II L 5) [ . EY e ha - . ¥ = v
DnO-LnO DnE_IhQ e Dnn*I"nn "Ihl (aRn/aRl)II -Dnl
D14 Dy e Dy, 0 (le/BRl)Ia -D, ,

The denominator of the expression for (SR/aﬁl)II is the determinant of the
matrix of coefficients, which is positive. .The numerator can also be shown

to be positive. It 1s the negative of the determinant of the matrix:

Dy DPrpmlypy weee Dppelyy ~Lyy

Doy Dop=lpp  veve Dpp-ln -Lyy

* L3 vaewid L
+ A LR L] ']

& 3 e s = .o

. Dnl D112-Ln2 "e s Dnn"L "'I.lrll
D D D 0

11 12 1n
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Bubtracting the last row from the first and interchanging the first and last.
columng gives & matrix with positive diagonals and non-positive elements
elsevhere, and with columns whose sums are positive. Such a matrix is showm
in the Appendix to have a positive determinant. 'By eimilar argument all the
derivatives that solve (II.5) are positive.

The useffuiness of the bank deposii rate as a control Ilnstrument is
limited in practice by a factor omitted from the present model. Bank
deposits must .compate not only . with the liabllities of ofbher intermediaries
but also with interest-free currency. It 1s not inconceivable that currency
could bear interest, either positive or, as Silvip Gesell spgggqied,pnegativq;
the cu;rency rate, along with the deposit rate, could be a levef of monetary
control. But even without such a fundamental departure from conventlon, there
may well be sufficlent looseness in substitutions between currency and depoéits

to permit the deposit rate to be a useful instrument.

Regime III

Although quentitaetive control of bank deposits is effective go:ddng as..
the assets and debts of other intermediaries are incomplete substitutes for
commercial bank loans and deposits, the partial substitutlon of the competiﬁg
assets and debts may dilute the lmpact of monetary control. To take the
extreme case, suppose that effective quantitative limits D, are imposed on

i

8ll n intermediaries. Iet ri =Ty~ Ri (1=1,2, voe, n)lbe the excess of

the borrower-rate over the.lender-rate arising as a result of the quantitative

limit. It is assumed that institutional arrangements preserve these discrepanciés
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in every intermediary. The following set of 2n equrtions then determines

R , the n-1 rates 321 veay Rn paid to lenders, and the n premiums ri:

(a) Dh(R,ﬁi,Re, ey R) - L (R, §l+ri; RytTy, «ve, R41) =0

(111.1)
(b) Dl(R,ﬁL_RQ, ... R) =D, (i =12, ..., n)

The n-l lender-rates R2’ Ce g Rn and the required rate of return on
capital equity R are détermined by the n equations (I'I.1b . Differ-

entlating these with respect to ﬁl glves the following 3t of n linear

equations:
pre— B — '—a a- —| p— -1
Diop Dz oror Dyp (9R/3D; ) 117 1
Doy Doy +ee+ Dy (aRE/aDl)III 0
(1I1.2) . tens . =} .
Do Do v+ Dpp (aRn/aDl)III 0

(D1 ferentiating with respect to any other restriction D yields the same

i
set, except that the 1 in the right hand vector is in the ith position rather
than the first.) In the matrix of coefficients, the first c>lwmn is entirely
un-posiivive. In other columns Lhe dicgonals are positive, the other elements
non-positive, and the column sums positive. The Appendix show:. that the

ceterminant of such a matrix 18 negative and that every cofac.or of the first

column is positive. Consequently both (BR/Bﬁl) and every other (5R/851)

I1X

are negative. Every restriction has a negative effect on R

III

The interesting question is whether (SRfﬁﬁl)III, as determined by {III.2)

15 larger in absolute value than (5R/aﬁl)II, as determined by (II.2). Subtract



- 30 -

the n equations (II.3) from (III.2):

— —_ - _ - —_ — —_
Pop Dpg ++++ Dpy|  [(OR/8D}1py - (3R,/3B)) ~(9D,/0D, )17
() | ’ .
_?EO Dy oo DQE“ finh/anl)III - (BRn/aDl)EEh ‘_ZfaDn/aﬁ1)I£L
Accordingly:

(ITI.4) (an/aﬁl)III - (an/aﬁl)IIA= '152 (api/aﬁl)li(snfbﬁi)lll

Since all (5R/Sﬁi)11i are negative, the expression will be negative if all

the (BDifﬁﬁi)II are negative; this is a sufficient, not a necessary, condifion.
If in regime IT the liabilities of nonbanks are substituted for those of banks
when banks are further restricted, then the effectiveness of restricting banks

will be increased by preventing this substitution.

Reglime IV

A simpler form of contreol would be an aggregate limit on all inter-
mediaries. For example, all, banks and nonbenks, would compete for the same
fixed guantity of reserves. But banks would retain the special charan;qr;stiq
of having an institutionally determined deposit rate, with & loan rate &bove

it. The equation system for this regime is:

D, (R, ﬁl, Ry ++es R ) - IE(R, ﬁl + 1}, Ry «eey R) =0 (i=1,2, .y, n)

(Iv.1) 5 . )
: E Di(R, Ri> Bys «ves Rn) = D



Differentiating (IV.l) with respect to D
Dlo7hip Diplyp w+ee Pyylyy -

(Iv.2)

Doo Iog Pop~lop +vve Doy loy -

L L]
L N L4

L BN "

L *EE D ‘L -

D0 Mo Pno Lo nn nn

n n n

E D E D LI ) ED
‘-% i0 1 i2 1 in

gives:

il [erengT [o]

L)) (aaé/aﬁ)w -] o

L] (ann/aﬁ)w ' 0

0 (arifaﬁ)rv 1
o — — ——

By famllisr argument (BR/SI-))Iv is negative.

The comparison of interest is between this aggregative control and

the control over banks alone (regime II)., Consider the n+l equations formed

by the first n equations of (II.2) and the single equation (II.4). Sub-

tract these equations from (IV.2):

(1Iv.3)

Do lyg Pio7lqp +oe Dyl Loy

Doolop Dop~lop + Dop-loy ~Ing

|(38/35) ,, - (3R/3D,)

(3R,/3B) 1~ (3R/3D. ) L,

(3R /D), - (3R /3D

l)II
(3r,/3D), - (3R, /3B,)

!}

0

(3  2,/20);

sl
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Thus:
- - n - -
(Iv.h) (aR/aD)Iv - (aﬂ/snl)II = - (& g D&/ﬁDl)II (sR/an)Iv

This will be negative if (& z D /5
5 D)y

liabilities and assets are substituted for those of banks, the effectiveness

is negative. If in regime II nonbank

of control is increased by applying a single limit to all intermediaries.

Appendix
l. Iet A De s non-singular squere matrix with pon-positive off-diagonal

elements, positive dlagonal elements, column sums 2 a ' positive. To

i
prove that det(A) is positive.

Consider the matrix B where b for i#) and b, = 0.

= -g, /&
i3 13/ 4 JJd
B is then & matrix of non-negative elements with column sums Zb <1l.

1]
det(A) will be.positive if det(I-B) ie positive, for det(I-B) = (1/r1'a )det(A).

Proof that det(I-B) > 0-

¥  For thie proof, I am much indebted to Martin Beckmann.

Suppose det(I -~ B) < 0. Since for sufficiently large A , det(AI - B) >0,
there must exist a root ko 2 1 with det(xo I - B) =0, The equation system
[loI - Bl'x = 0 has a solution vector x # Ok"Lei‘ X, be the element of
largest absolute value lle > 0. 1x3| < Ixole. By the jth equation of the

systenm, |xole = IEbiniI' |§bijxi| < %bijlxil < §b13|x3| < |xJ]

This contradicts that A > 1. Hence det(I - B) > 0.

2. Gongider a non-gingular metrix Al formed by substituting for the first
column of A a vector of non-positive elements. The propeosition is that

dat(Al) is negative. Proof by induction:
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If the proposition is true for n x n square matrices, then it is true
for n+l x n+l squaere matrices. Add to A(n) & new first row and first
column so that the resulting matrix is Ai(ﬁ+l). Expand Al by the first
row, The first cofactor is det(A(n)), which ié positive according to note
1 above, The cofactors of the remaining elements of the first row all.
involve n x n minors of which the first column consists entirely of non-
rositive elements, while the remaining columns come from A{n). The minor
of" the second element is Al(n) and by assumption negative; thus the second
cofactor is positive. The minor of the third element can be made into an
Al(n) by placing the third row at the top of the minor. This interchange
alters the sign; hence the minor and cofactor are both positive, In general,
the minor of the ith element cen be made into an #Ai(n) by the i-2 inter-
changes necessary to place the ith row at the top of the mindr. The minors
will be positive for 1 odd and negative for i even; therefore all the
cofactors are positive. Since all the elements of the first rOowW are non-

positive, Al(n+1) is negative.

..+|'

If the first and last rows of the matrix of coefficients in (II.2) are

The proposition is true for n = 2, A1(2) =

interchanged, the resulting matrix is Al(n+l). Hence the matrix in (II.2)

has a positive determinant, with negative cofactors for the last row.
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