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1. Introduction

In this paper we analyze the Eurodollar market! in the context of
a system of fixed éxchange rates using the Tobin-Brainard framework of
portfolio selection and market clearing.® The model includes the
following transactors in financial instruments in each of two countries
(the United States and Europe) =~ nonbank lenders, nonbank borrowers,
commercial banks, and central banks. The financial instruments available
to lenders are demand deposits at U, S, banks, demand deposits at European
banks, interest-bearing securities denominated in U, S, dollars, interest-
bearing securities denominated in the European currency, and U. S, dollar
deposits at European banks (Eurodollar deposits). Borrowers issue se-
curities denominated in U. S. dollars, and securities denominated in the
European currency., They also receive loans denominated in U. S, dollars
from the European banks (Eurodollar loans)., Explicit asset demand functions
and liability supply functions are used for nonbank lenders and borrowers
respectively, The supply of deposits by commercial banks in the U. S. is
determined by the Federal Reserve's control over reserve assets., Similarly
the supply of domestic demand deposits by European commercial banks is

determined by the control over reserve assets by the European central bank,

* Helpful comments on an earlier version of this paper were received

from participants at seminars at The Bank of Canada, The Board of Governors
of the Federal Reserve System, Queen's University, The University of Chicago
and the Minnesota Economics Association, I should like to thank the Graduate
School of the University of Minnesota for its financial support.
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Figure 1

EQUILIBRIUM IN THE EURODOLLAR MARKET WITH ZERO NFA AND ZERO @¢









Figure 2

EQUILIBRIUM IN THE EURODOLLAR MARKET WITH NONZERO NFA AND POSITIVE ¢
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As interest rates go up on the domestic interest-bearing asset, it be-
comes profitable to increase Eurodollar borrowing in order to purchase
these assets. Conversely, as Eurodollar rates rise, the amount of such
borrowing is reduced.

A similar approach is taken to the operations of the Eurobanks. Ag
argued above, the NFA position of the banks will change as the constellation
of interest rates makes the shift from domestic to Eurodollar assets more

or less profitable. From (12), (14), (17) and (19) we have
1 -
Q, = = - D(Qs + BBy + G - (Gyy-Ryp)) - NFAg, (31)
N

Since the first term on the right-hand side is beyond the control of the

commercial banks and is treated by them as given, we get the following

relationships.
ANFAs, - _ 3, (32)
qu er
NFAz, _ 3},
Srp ¥y 0 (33)

An increase in r; causes an increase in the profitability of shifting from
Eurodollar assets into domestic assets and therefore results in a decline

in the net foreign asset position of the European banks. Similarly, an
increase in 1, 1increases the profitability of shifting from domestic assets
into Eurodollar assets and leads to an increase in the net foreign asset

position,

We now turn to the comparative statics of our system of equations.


















Table 2

TYPES OF CONTROLS

Lenders

Borrowers

Furopean Banks

Quantity Restrictions on holdings Restrictions on amount Maximum or minimum NFA
Restrictions by U. S. lenders of of borrowing via
Eurodollar deposits Eurodollar loans
Reserve (a) Reserve ratios (a) Reserves in form of
Ratios on borrowings deposits at U. S. banks
by U. S. banks
(b) German reserve (b) Reserves at European
ratios on foreign central bank
borrowing
Interest (a) - Swap arrangements by
Rate European central banks
(b) Ceiling on interest
rate on Eurodollar
deposits
Other

U. S. government
borrowing










Figure 3

EFFECT OF A CEILING ON NFA
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Figure 4

EFFECT OF RESERVE RATIO ON BORROWINGS BY U. S. BANKS
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Figure 5

EFFECT OF EURODOLLAR DEPOSIT BY CENTRAL BANK
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the domestic money multiplier. That is, the dollar of new deposits gives
rise to a loan of (1 - p;) which in part is redeposited, and thus gives
rise to a further loan, etc. Our model in contrast treats the system as
one of short-run general equilibrium in which the sum of world assets
and liabilities is given and the only question is one of allocation. With
this in mind, we must inquire as to the source of the demand for funds
(loan supply) which the Furobank meets with the new funds at its disposal.
The answer is that the Eurobank must reduce r; to attract borrowers into
the market from the domestic markets. But the decline in r. is coupled
to a decline in r. which will cause other depositors to reduce their
Eurodollar deposits and shift to domestic assets.>®

We can again use Figure 5 to show the effect of the autonomous shift
from U. S. deposits to Eurodollar deposits. This can be depicted by a
shift to the right of the E* + z*¥ curve as a result of the shift in the
E¥E*¥ curve. As can be seen the new equilibrium results in a lower rate
of interest and larger deposits than the old equilibrium, but the equilibrium
increase in deposits is less than the initial shift.

Algebraically, the shift parameter A 1is an increase in E%l (or E2;)

which is balanced by a decrease in M}, (or M}g) . Now
dr, _ _ (L-p¢)
= - 3 < 0 (41)
ore
and
=)Mo
b) (1-pe) 3——1
d(Ec +BeatEia) _ 4 _ b (42)
T
dx (1-0,) 9XE;,  OIF; + ANFAz 5

ore or or,


















It is easiest to think of American companies having liabilities
of interest-bearing debt equal to their capital stock, American
governments having liabilities of interest-bearing debt equal

to their accumulated deficit, and American individuals holding
assets equal to their net worth or wealth. A similar statement

can be made about the European transactors.

It would be simple to introduce gold mining into the system. Gold

purchase by speculators could also be handled.

The first two reserve ratios are imposed by the two central banks
whereas the third is simply precautionary. Note that we assume
that commercial banks hold no excess reserves and that they do not
borrow reserves from the central bank, It would not be difficult
to allow for such behavior on the part of the banks. However, the
change in assumptions would make little difference to the results

that we obtain.

Note that our definition of net foreign asset position is on the

basis of currency and not of nationality. Thus it is equivalent to
Mills' [18] notion of net foreign currency position. From the banks'
viewpoint it is only the currency of the transaction and not the
nationality of the transactor that is relevant for decision making.
Thus the notion of net position vis-3-vis nonresidents is of importance

to the banks only if it becomes the subject of controls.

We believe that the extra effort expended in building a model which
allows the net foreign asset position to play a role is worthwhile
because of the potential importance of the net foreign asset position

in the real world. For example, the NFA of the Canadian banks declined
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16.
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18.

by $741 million in the six months between December 1971 and June

1972 [1, Table 117.

Little [13, page 3] asserts that the margin between the deposit and
loan rates is about one-half percent on loans to prime industrial

or commercial firms.

The publication '"World Financial Markets" published by the Morgan
Guaranty Trust Company gives a time series for rates on Eurodollar
deposits and rates on Eurodollar loans to prime borrowers. The
difference between the two series is 88 basis points over a fairly
long time period. This indicates that at least one of the major
participants in the Eurodollar market believes in the constancy of
o over time. It is likely that o 1is related to the costs of
running the Eurodollar business and to risks perceived by the banks
in acting as an intermediary between lenders and borrowers in the

market.

There is some terminological difficulty over loans and deposits.
We talk about banks supplying deposits and demanding loans. Companies

demand deposits and supply loans.

This is the analogue of Walras' Law for a Tobin-Brainard type of
system [21, page 75 or 20, pages 18-19]. To see that the statement
is true, we can assume for example that (20) to (22) and (3) and (4)
hold and then, making use of the identities, we can show that this

implies that (23) also holds.
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The use of the notion of the competitive structure of the system to
eliminate EJp, and F}, is very similar to the procedure implicitly
used in Regimes IIa and IIIa of Tobin and Brainard [21] to eliminate
the behavior functions of the banks from the model. 1In their model
the banks operate simply as an intermediary between the depositors

and the ultimate borrowers. There is no equivalent to the NFA

in their system,

We can treat our system as a special case of a system in which ESQ
and F%, are functions of r, and ¥y . Our system results from
assuming that the partial derivatives of E3, with respect to 1
and r; approach -é and ® respectively and that the partial
derivatives of F%a with respect to r, and ry approach -® and
® respectively. Thus our system may serve as an approximation to
the real world if the partial derivatives of E§, and F3, with
respect to r, and 71y are very large in absolute value even if

they are not infinite.

Hendershott [10] developed a pair of equations for the Eurodollar
market which are similar to (3) and (4). However, he set F§,
equal to E3, which means that he set NFAz, to zero in a no-
reserve world. In the Hendershott model, Fi, and Ej, are
functionally related to r, and rg and the partial derivatives
are finite. Hence in his model the two equations do not collapse
to one and the profit margin rf - r, 1is a variable which must

increase with the size of the Eurodollar market.



22,

23.

24,

Recall that the purchase of domestic interest-bearing assets is
equivalent in our model to extending more loans. In the real world

the return on domestic loans may include some element of goodwill.

Another way of using the model is to assume that the domestic money
supply is held fixed by the central bank. This is equivalent to

assuming complete sterilization of capital flows. In such an approach,
the variables determined in the model are the three interest rates and
the net international reserve position. Open-market sales are con-
strained to be equal to the increase in net international reserves

in each country.

OEDM
org

to two conflicting effects on the demand for deposits at U. S. banks.

The indeterminacy of occurs because the increase in r. leads
First, it reduces M), and M}, which reduces the quantity of
deposits demanded. But by increasing the demand for Eurodollar
deposits it indirectly increases the demand for U. S. deposits held
as precautionary balances (py times the increase in Eurodollar
deposits demanded). This result is precisely analogous to that in

Regime III of Tobin-Brainard [21, pages 78-80]. Fortunately, in our

model all the more important results have 2§?M appearing as part
E

)
of a sum with ?5?2 . Although it is theoretically possible that
3
8EDP , 8EDM
-S;—'+ ng— is positive, in practice p; 1is sufficiently small
3 3

that such a result is extremely unlikely. Consequently, we shall

)
assume throughout that %E?E-+ ;fml is negative, referring
E E

occasionally in footnotes to the results in the situation in which

this assumption is not true,
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Geometrically %iPE is the sum of the absolute values of the slopes
E

of F*F*, and E* 4+ Z*¥ in Figure 2., The larger are these slopes
(in absolute value), the smaller (in absolute value) will be the

effect on r, of a given lateral shift of either of the curves.

Technically, the system can be dichotomized into the Eurodollar

equation and the rest of the system.

For a discussion of actual controls imposed in the 1960s including

many that affected the Eurodollar market see Mills [18].

See Mills [18, pages 30-33 and pages 49-50] for a discussion of

postwar controls on banks' net foreign currency asset positions.

Note that it is necessary to check whether the constraint remains
bending after a parameter change. To do this, one would have to
calculate the equilibrium unconstrained NFA position after the
change in parameter value and compare it with the ceiling value.
In fact, if there are no shifts at all by depositors or borrowers
from U, S. instruments, then (a—aE;m;- + %%DE—M) will be positive and
we will have the '"perverse" result that the decline in X leads
to a reduction in European international reserves. This occurs

because of the increase in deposits in U. S. banks held as reserves

against the increase in Eurodollar deposits.

In reality the regulations were more complicated than this. For a
discussion of the regulations, see [8, pages 25-26] or [2, pages

656-657] and [3, pages 941 and 9637].
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Note that even if pPf > py it would still pay a single bank to
borrow in the Eurodollar market although it would not pay the system

as a whole to do so.

Note that if pr > pyw , it is possible but very unlikely given the

o
empirical magnitudes that ;fﬁ’ will become positive. This will.
£

dEDM
not affect our results in any way since %522 + =
T ore

is unchanged

and it is always the sum that enters our calculations.
See, for example, {22, page 29] and [15].

See [4, page 813].

See [22, page 29]7.

Machlup [15, pages 12-13] estimates that "more than $5 billion of
the dollars lodged in official reserves of central banks are dollars
created by their own actions in the Euromarket.'" He also calculates
the recorded difference between dollar reserves of central banks and
U. S. net liabilities to central banks to be about $10.7 billion as

of December 1970.

See, for example, [6, 9, 11, 12, 14].

Implicitly we are arguing that the ordinary money multiplier has merit

only because the asset with which it is concerned bears a fixed (zero)
rate of interest. Therefore an increase in the supply of that asset
cannot lead to an equilibrating process in which the rate on that
asset adjusts to the change in supply. Instead the excess supply
leads to a decline in rates on the other assets in the system which

will induce wealth owners to hold the increased amount of money.
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In the case of the Eurodollar market, the equilibrating role of

the changes in r; cannot be ignored.

Compare this result with Makin's estimates of the short-run and
long-run deposit expansion multipliers as 10.31 and 18.45 [16,

page 389] or Klopstock's estimate of between 1.5 and 1.9 [11, .
page 8]. Both estimates assume that the central banks deposit

some of their reserve increases in the Eurodollar market. We shall
discuss below the implications of such deposits for the Eurodollar

multiplier.

If the multiplier is at most one (or slightly above one if there
are redeposits in the market by central banks), other reasons must
be sought to explain the phenomenal growth of the Eurodollar market
in the 1960s. Formally, we can treat this problem by adding scale
variables to the E° and F° functions and examining the effects
on r. and the size of the market of the increase in one or both
of the scale variables. This still leaves unanswered the question
of the determinants of the rate of growth of the scale variables.
The usual answer to this question in the literature is based on the
éeneral attractiveness of the investment medium offered by the Euro-
banks [11l, pages 8-9]. See also [6] and [16, page 382 and pages

388-390] for discussion of this question,

For an attempt to estimate the supply of Eurodollar deposits by the

banks see Makin [16].

Unpublished empirical work by the author on the net foreign asset

position of the Canadian banks supports this conclusion.
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