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I. Introduction

The development of closer links between domestic financial markets
and the Rurocurrency markets has provided an incentive for further investigation
of the implications of placing reserve requirements on Eurocurrency deposits;l/
In this paper a rational expectations model of a two-country world eéonomy
described in Section II is employed to analyze the implications of placing a
reserve requirement on Eurodollar deposits for the stabilization of real outputs.zj
The approach is similar to that of other recent contributions to the analysis
of monetary policy. Suggested changes in financial regulations are evaluated
under various assumptions about the relative magnitudes of different
unanticipated'aha coiéemporaneously unobservable shocks to the world
economyyzj Specifically, it is assumed that the monetary authorities in .
each of the two countries, the United States (U.S.) and Germany, set their
policy instrument in an attempt to achieve a desired value for their country's
real output, which is their ultimate target;i/ Two policy regimes are
considered. Under the fixed exchange rate regime studied in Section III the
ﬁolicy instrument of the U.S. authorities is the U.S. monetary base, and
the policy instrument of the German authorities is the exchange rate. Under
the flexible exchange rate regime studied in Section IV the policy instrument

of each set of authorities is its country's monetary base, and the exchange



rate is allowed to vary. Under both exchange rate regimes deviations
between the actual values and desired values of real outputs arise because
the authorities have incomplete current information about the shocks which
buffet the world economy. Changes in the level of the reserve requirement
on Eurodollar deposits affect the variances of these deviations because

they affect the responsivenesses of the demand for. U.S. high-powered money to
changes in the endogenous variables and the impact effects of some exogenous

shocks. Some conclusions are contained in Section V.

II. The Model

The model is a description of economic interactions amﬁng agents in
the U.S. and Germany, denominated in two currencies, the dollar and the
Deutsche Mark (DM). The nine groups of agents whose behavior is portrayed
are U.S. nonbanks, German nonbanks, U.S. banks' home country offices (U.s.
banks), German banks' home country offices (German banks), U.S. and German
banks' foreign affiliates (Eurobanks), the U.S. central bank (Federal Reserve),
the German central bank (Bundesbank), the U.S. Treasury, and the German
Treasury.

First, attention is focuseﬁ on the financial sector of the model.
Eight financial instruments are mentioned below, but simplifying assumptions
and balance sheet constraints imply that attention can be focused on the
markets for only two instruments, U.S. high-powered money and German high-
powered money.

The composition of the portfolio of each group of agents is described
below and is summarized in Table 1. Table 1 also contains a list of all

financial instruments included in the model and a summary of the market
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Table 1

Composition of Agents' Portfolios and

Market Clearing Conditions for the Financial Instruments

Instrumenté
H EA L ES D EG A2 EX W
Agents
U.S. B B B B
Banks H L ES -D —WB
German *B *B *B *B *
Banks EA L ES -EG —WB
Euro- A A A
Banks e L ES A -EX Wt
U.S. N N N N
Nonbanks -L -ES D VN EX —WN
* * % % * *
German . AN SN o S
Nonbanks
Federal —HC LC
Reserve
Bundes-. *C *C
bank -EA ES
U.S. i WT
Treasury
- *
German -ES wT
Treasury

H - U.S. high powered money

A - German high powered money

=
|

U.S. Treasury

S - DM claims on nonbanks and

German Treasury

Dollar claims on nonbanks and

D - U.S. banks' dollar demand deposits
G - German banks' DM demand deposits

V - Eurodollar deposits

X - Euro-DM deposits

W - Net worth in dollars



clearing conditions for these financial instruments. In order to make
possible aggregation of holdings of financial instruments denominaéed in
different currencies, all DM denominated magnitudes are converted tc dollars
using the exchange rate (E) which is defined as the dollar price of a DM.
The sum of the entries in any row of Table 1 is the balance sheet constraint
for the associated group of agents and, therefore, must be identically equal
to zero. Also, the sum of entries in any column except the last is the
excess demand for the associated financial instrument and, therefore,

must be equal to zero in equilibrium.

U.S. banks' holdings and German banks' holdings (Rows 1 and 2) are
designated with the superscript B, and the latter are differentiated with
an asterisk as are all German holdings. The banks in each country have as
liabilities home currency demand deposits and as assets home currency
high-powered money, home currency claims on both nonbanks and the home
treasury, and foreign currency claims on both nonbanks and the foreign
treasury;él

The Eurobanks (Row 3), whose holdings are designated with the superscript
A, have as liabilities Eurodollar deposits and Euro-DM deposits and as:
assets U.S. high-powered money, dollar claims on both nonbanks and the U.S.
Treasury, aﬁd DM claims on bofh nonbanks and the German Treasury.

U.S. nonbanks' holdings and German nonbanks' holdings (Rows 4 and 5)
are designated with the superscript N, and the latter are differentiated
with an asterisk. Nonbanks in each ébuntry hold all the financial instruments
except for home and foreign currency high-powered moneys and foreigr. éurrency

6/

demand deposits.—



U.S. central bank holdings and German central bank holdings are
designated with the superscript C, and the latter are differentiated with
an asterisk. The central bank in each country holds home currency claims
against both nonbanks and the home treasury and issues home currency high-
powered money. In addition, the U.S. (German) Treasury issues a stock of
dollar (DM) denominated liabilities represented by L (S).

Certain assumptions about commercial banks and central banks guarantee
that there are only two nominal interest rates in this model and that these
nominal interest rates satisfy the uncovered interest parity condition. First,
it is assumed that the interest rates on demand deposits at commercial banks
in both countries are fixed at zero. Second, it is assumed that all commercial
banks are risk neutral price takers which have zero intermediation costs.
Third, it is assumed that the Federal Reserve (Bundesbank) pays interest on
dollar (DM) bank reserves at a rate equal to the rate on dollar (DM) claims
on nonbanks and the U.S. Treasury (Gérman Treasury). Under these assumptions
all variable-rate instruments denominated in a given currency pay the same
rate of interest. Furthermore, the representative dollar interest rate (i)
must equal the representative DM interest rate (i) plus the expected rate

of depreciation of the dollar:

*  —
i=3i4+e-e, (1)

where e is the (logarithm of the) exchange rate (E), and e is the constant
expected value of e. Only when these conditions are met will Eurobanks expect
neither profits nor losses from accepting deposits denominated in either

7
currency and holding elaims denominated in either currency.—



Now consider the demands by U.S. and German nonbanks for the various
financial instruments. Three asset demand functions are specified explicitly:
U.S. nonbanks' demands for demand deposits and Eurodollar deposits and

German nonbanks' demand for demand deposits:

N .

D' a4y - o -

q 4G D -a-, (2a)
v Py
T Y D a8, (2b)
*N *% :
i_ = _g(?: g)- (ZC)
Q

Q
DN, VN, and éN are the nominal values of the desired holdings. Q (6) is
the price deflator for U.S. (German) nonbanks measured in dollars (DM) . Each
country produces only one good, and the two goods are different. P (3) is
the price of a unit of U.S. (German) output measured in dollars (DM). Y (?)
is thé output of‘the single good produced in the U.S. (Germany) measured in
physical units. o, B, and Y are stochastic disturbance terms associated
respectively with shifts by U.S. residents out of demand deposits into
Eurodollar deposits, out of Eurodollar deposits into nonreservable instruments,
and out of demand deposits into nonreservable instruments. It is assumed
that these disturbance terms and those introduced below have zero means énd
constant variances and that they are mutually and serially uncorrelated.

The following partly linear, partly log-linear approximation of

equations (2) will be employed below:

N

D =d0+d1q+d2p+d3Y—d41—a—Y, (3a)
=N = o
dy =D - 44¥, dy = d;¥, dg = 4y, 4, = -4,



. : I ‘
vV = v + v, + v,p + v3Y + v,i +a -8, . (3b)
vy =V - v Y, v, =T vy =y, v = Y,
ANk Rk Kk Kk k% :
- go glq gzp g3 - g41’ (3C)
_ EN % %’ X %’ Xk % *
81 =C ~ B> 3 T &7y B3 T B0 B T T By

* * * %*
P, 4, P, and q are the logarithms of P, Q, P, and Q. A bar over a variable

denotes its zero-disturbance value, the value that variable would assume if
all disturbance terms in the markets for financial instruments and goods were
zero. In deriving equatioms (3) it has been assumed that units are chosen

- - * * * *
so that P=Q =P =Q = 1. dO’ VO, and go are constants. gj’ zj, and gj,

j =1, 2, are the derivatives- of d, v, and g with respect to their jth

arguments evaluated at the zero-disturbance values of the relevant variables.

Demand deposits can be used direcfly in making transactions. In this
paper U.S. residents' Eurodollar déposits are viewed as short-term deposits
that can be converted into demand deposits without much delay. It is
assumed that as real incomes rise nonbanks' portfolio preferences shift
toward assets that are relatively more useful in making transactions;

*
thus d., vj, and gj, j = 2, 3 are positive. Furthermore, it is assumed that

the real income elasticities of the real demands given by equations (2)
— — % % AN
are less than or equal to one (ginﬁN, ziY/VN, _g_lY/GN < 1), so dl’ Vs and

* L. 8/
g, are positive or zero.™

Assumptions made earlier along with one additional assumption that is
stated below imply that U.S. (German) nonbanks' demand for any financial
instrument can be‘expressed as a function of one rate of returﬁ, the nominal
interest rate on variable-rate dollar (DM) instruments. First, the assumptibns

made above about banking'institutions imply that variable-rate instruments



denominated in the same currency pay the same rate of interest. Hence
nonbanks face at most four different real rates of return: real returns
on fixed-rate and variéble—rate instruments denominated in each currency.
Second, it has been assumed that nonbanks of a given country do not hold
fixed-rate instruments denominated in the currency of the other country,
thus at most three real rates of return are relevant to nonbanks of a given
country. Third, banks guarantee that variable nominal interest rates
satisfy uncovered interest parity. Thus, the variable-rate financial
instruments considered by nonbanks of a given country offer the same real
rate of return. The difference between this real rate of return and the
real rate of return on home currency fixed-rate assets is the nominal yield
on home currency variable-rate instruments. Finally, it is assumed that
for each group of nonbanks only this difference affects the allocation of
its net worth between all variable-rate instruments and the home currency
fixed-rate instrument.

It is assumed that all nombanks regard all the instruments in their

portfolios as strict gross substitutes.gj This assumption implies that

whenever the interest rate on a giﬁen asset (liability) rises the desired
holding of that asset (liability) rises (falls) and the desired holdings of
all other assets (liabilities) fall (rise) while the desired holdings of
all liabilities (assets) rise (fall). It is also assumed that for each

financial instrument the own rate effect exceeds the sum of cross rate effects.

This assumption implies that if all variable interest rates rise by the

same amount, as they must if the expected rate of depreciation of the dollar



remains unchanged, then the desired holdings of each interest bearing
asset must rise, the desired holding of each interest bearing liability must
fall, and the desired holdings of demand deposits must fall. Thus QQ and 22
are negative, and A2} is positive, so d4, EA, and v, are all positive.

A 10/
Two conditions guarantee equilibrium in financial markets.— The

demands for both kinds of high-powered money must equal the supplies:

1 = w8 + uh, %)
*0 *
G _ 4B 59

It is assumed that U.S. banks hold the high-powered money implied by the
required reserve ratio on their demand deposits (kD), that German banks
hold the German high-powered money implied by the required reserve ratio
on their demand deposits (ﬁG)’ and that Eurobanks hold the U.S. high-powered
money implied by the required reserve ratio on Eurodollar deposits accepted

ll/ Furthermore, it is assumed that the reserve

from U.S. residents (kv).
ratio for dollar demand deposits is greater than the reserve ratio for

Eurodollar deposits of U.S. residents (kD > kv). Thus equilibrium conditions

for the two high-powered money markets can be written as

C _ _ s _ _ _

H' =hy + h;q + h,p + h3Y h41 (kD kv)a kVB kpYs (6)
by =lpdy *kgvys 320,152, 35 by = igd, ~ Iy,

%*C * * % * % * * * % v

A = a, + aq + a,p + a3Y - a,i, )
* * %
a, =k.g., j=0,1, 2, 3, 4.

h| G®j
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It follows from asgﬁmbtibns made above that the demand for U.S. (Gefmén)
high-powered money depends positively on the (logarithms of the) U.S. (German)
price deflator and price of U.S. (German) output as well as on U.S. (German)
output and that the demand for German high-powered money depends negatively
on g. However, it must be established that the demand for U.S. high-powered
money depends negatively on i. Given the assumptions made above about non-

banks' demands for financial instruments it is an implication of the balance

sheet constraint for U.S. residents that
)y H & ) +)
N+ v =N e - <o, (8)
i i i i i

N N _ . . )
where D, =- d4 and Vi = Ve " h4 = (de4 va4) is more negative than kD
times the left hand side of (8) because kD > kv, so U.S. high-powered money demand
must respond negatively to i.

Now, attention is turned to the real sector of the model. Equilibrium

*
output in the U.S. (Y) and Germany (Y) must be equal to aggregate demand for

that output:

* *
Y = Yo t+ le + yzY - Y3r = ¥,T + st + X+, 9)
* * *% * * % *
Y Yo + v1 + y2Y = ¥aT = ¥,T - Yot - W (10)

The demands for both U.S. and German output respond positively to both

countries' income (outputs), and the sums of the marginal propensities to

consume the two goods is less than one in both countries (yl + ;2 <1, ;l + Y, <1).
The demands for both outputs respond negatively to both the expected real.

return to saving for U.S. residents (r) which is given by
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r=1i- (q-9) . S, Pl S ) (11)

*
and the expected real return to saving for German residents (r) which is given by

I-@-9, (12)

*
r =

— *

where q and q are the zero-disturbance values of the (logarithms of the) U.S.
and German price deflators. The (logarithm of the) price deflator for residents
of each country is a weighted average of the (logarithms of the) prices of

the two goods expressed in that country's currency:

q=06p+(L-08)(e+p), (13)
* * *%
q=(1-293)(p - e) + op, (14)

' %
where § and ¢ represent the ratio of spending on home output to total spending
in the U.S. and Germany respectively. Demand for the U.S. (German) good
responds positively (negatively) to the (logarithm of the) relative price of

the German good (t) which is given by
* ,
t=e+p-p. (15)

It is assumed that trade is initially balanced énd that units are defined so

that one unit of the German good would trade for one unit of the U.S. good if all
disturbances were zero. Under these assumptions the responsivenesses of the
demands for U.S. and German goods to the relative price of the German good

are equal in absolute value. X and y are stochastic terms which represent
respectively shifts up in the demand for the U.S. good alone and shifts up in

the demand for the U.S. good at the expense of the German good.
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Equilibrium output in the U.S. and Germany must alseo be equal to

aggregate supply:

¥ =T+ 6 - D), (16)
Y-3+1p-p. 17)
f

. *
The deviations of actual outputs (Y, ¥

) from their zero-disturbance values

— %

(Y, Y) depend positively on the deviations of the (logarithms of) actual prices
* . , — * 12/

(p, p) from their zero-disturbance values (p, p).—

The description of the model is now complete. It is convenient to
obtainequilibrium conditions for the markets for the U.S. good, the German
good, U.S. high-powered money, and German high-powered money as functions of
U.S. output, German output, the representative dollar nominal interest rate,

13/

the exchange rate, and the German high~powered money supply:—

~

N * A e}
- Yy H YRy -y ity e =-A-1u, , (18a)
x* 0 * ; * 7 x " . : S
Yyl - ygY - y;i -y e =, | (18b)

~ ~

hyY - h,i (k) = ko + kB + K Ys ' (18c)

= 0, (lSd)

*
o >
'

o *
[T
I
® *
o>
I
I

where

: *
Yy = 1- Y1 + f[6y3 + (1 - (S)y4 + ys], hY hZf + h

3
% = £ 5 g

yY = yZ + f[- (1 - )Y3 = y4 + YS],

yi = Y3 + YA’ hi = h4,

Yo = V5 = (1 - 8)yq - 3Y4
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-3 + f 1 ZS‘ y 6* :
yY = yZ [" ( A_ )Y3 - Y4 y5]’
PR N 75 PR ak = af+a
yY = yl Y3 - y4 Y5 ’ aY = 32 33’
* _ * + * ) * *
yi = Y3 YA’ ai = 34,
5 = + g* + (1 $ 3 a a
Ye T Y5 Y3 a- )y4 e T 3y

In equations (18) a hat over a variable represents the deviation of that
variable from its zero disturbance value. Furthermore, in order to simplify
the analysis we have assumed that the income elasticities of the three

deposit demands given by equations (3) are equal to one so that -

d1 =v, = 21 = h1 = :1 = .lﬁj An increase in U.S. (German) output has a
negative direct effect on excess demand for U.S. (German) output and a negative
indirect effect which occurs because the associated increase in the U.S.
(German) price level implies higher real interest rates and a lower (higher)
relative price for the German good. -An increase in German (U.S.) output has

a positive direct effect on excess demand fqr U.S. (German) output and

indirect effects through associated changes in the relative price and real
interest rates. The positive relative price effect is assumed to dominate

the negative real interest rate effects. An increase in U.S. (German) output
increases excess demand fof U.S. (German) high-powered money directly and
indirectly through the associated rise in the price of the U;S.A(German)

good. The representative dollar nominal interest rate is pqéitively associated
with the real interest rates and ﬂegatively associated with excess demand

in all four markets. The exchange rate is positi&ely associéted with the German

nominal interest rate, both real interest rates, and the relative price of the
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foreign good. It follows that a depfeciation of the dollar (; > 0)
definitely reduces excess demand in the German high-powered money and
German output markets. It is assumed that the positive relative price
effect dominates the negative real interest rate effects so that a
depreciation raises excess demand for U.S. output. Thus, under the assumptions
laid out above all of the coefficientf in equations (18) are positive.
The fouE equations (18) determine g, %, g, and either (under fixed exchange
rates) KC or (under flexible exchange rates) ; given an unchanging value
of the exogenous U.S. high-powered money supply and the disturbancesa, B8, Y, A,
and y.

The policy change considered in this paper is the imposition of a
reserve requirement on the Eurodollar deposits of U.S. residents at both
U.S. and German owned Eurobanks with the payment of interest on required
reserves. If the cooperation of the German monetary authorities were not obtained,
only the subset of those deposits consisting of deposits at U.S. owned Eurobanks

could be reserved. However, since interest would be paid on required reserves,

U.S. owned Eurobanks would incur no opportunity cost when they held reserves,

would not be placed at a competitive disadvantage, and would not lose the
reserved deposits to German owned Eurobanks. Thus;.reserving only the subset
of deposits at U.S. owned Eurobanks would have qualitative effects similar to
those of reserving all the deposits. Of course, the cooperation of the German
monetary authorities would be more likely if the reserﬁe requirement helped

them achieve their macroeconomic goal.

In order to determine the circumstances under which monetary
authorities might find it desirable to place a reserve requirement on the

Eurodollar deposits of U.S. residents it is necessary to specify the goalsE
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and overating strategies of the monetary authorities. . The goal of the
authorities in each country is to minimize deviations of output from a
desired level. Since it is assumed that the monetary authorities do not
observe Y, %, or the five disturbances, the operating strategy for each
monetary authority involves setting its policy instrument so that the expected
value of its country's output equals the desired value. The policy instrument
of the U.S. authorities is always the U.S. high-powered money supply.

Under fixed exchange rates the policy instrument of the German authorities

is the exchange rate, while under flexible exchange rates it is the German
high-powered money supply. Since policy instruments are set before the

values of current disturbances are known, there are generally deviations

between the actual vaiues of outputs and their desired (and their expected)
values. However, the size of these deviations can be influenced by the

exchange rate regime and reserve requirements.

The purpose of the remainderiof this paper is to determine how
deviations of U.S. and German outputs from their desired values are affected
when the reserve ratio for Eurodollar deposits held by U.S. residents is
increased. It is assumed that kV can be varied within a range which has
a lower limit of zero and an upper limit of the exogenous reserve requirement
on demand deposits. Given the earlier assumption that the disturbance terms
are mutually uncorrelated, it is possible to consider the effect of an increase
in kV when each of the stochastic shifts is the only source of uncertainty.

These effects can then be combined to obtain the overall effect of an increase

in kV'
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III. Fixed Exchange Rates

In this section it is assumed that the Bundesbank keeps the exchange
rate fixed (g = 0) by varying the supply of German high-powered money with
exchanges of German high-powered money for DM claims on nonbanks and the
German Treasury.lé/ Under this assumption the change in the German high-powered
money supply is determined recursively by the change in German high-powered
money demand, so equation (18d) can be ignored.

Figure 1 is useful in illustrating the workings of the model under
fixed exchange rates. Given a value of § the YY, ?%, and HH schedules
represent the pairs of i and Y which clear the markets for U.S. outpur,
German output, and U.S. high-powered money. The signs of the slopes of
these schedules are implications of the previously made assumptions about
the coefficients in equations (18). However, these earlier assumptions do
not determine the relative slopes of the §§ and HH schedules. The implications
of alternative assumptions about the relative slopes of these schedules
will be pointed out at later stages in the analysis. As § rises the YY
and §§ schedules in Figure 1 shift. The %% schedule shifts southeast, for

%% *k - *
instance from YY, to YY., reflecting the negative influence of Y on the

0 1
excess demand for German output. The YY schedule shifts northeast, for
instance from YY0 to YYI’ reflecting the positive influence of § on the
demand for U.S. goods. The remaining schedule, Y?, is the locus of
combinations of i, Y, and (implicitly) § that clear the U.S. and German goods
markets. The Y§ schedule has a negative slope and is flatter than the YY

%
schedule. Consider a rise in Y at a fixed i. The increase in Y required to

clear the German goods market (Yb - YO) is larger than the increase in Y
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Figure 1. Shifts in asset demands, fixed exchange rates
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required to clear the U.S. goods market (Ya - Yo); thus the %? schedule shifts
farther to the right than the YY schedule. Since the YY and ?% schedules
always intersect along the Y§ schedule, the Y§ schedule has a negative slope
and is flatter than the YY schedule.

The familiar analysis of the implications of fixing the money supply
in a closed economy provides some initial intuition about the circumstances
under which an increase in kv would be desirable, at least from the U.S.
point of view.lé/ If the money supply in a closed economy is fixed and
there are no disturbances in the»goods market so‘that the IS curve is
stable, the variance of output is lower the smaller are disturbances in
the money market, that is, the more stable the LM curve.lzj Furthermore, if
there are disturbances in the goods market, fixing the money supply is more
successful at dampening these disturbances when the income responsiveness
of the demand for money is high and the interest rate responsiveness of the
demand for money is low in absolute value, that is, when the LM curve is
steep.

In our framework under fixed exchange rates the U.S. authorities have
adopted a policy of fixing the monetary base but the Eurodollar reserve
requirement can be set so as to complement that policy. Specificially, the
analogue of the closed-economy IS schedule is the Y§ schedule, and the
analogue of the closed economy LM schedule is the HH schedule. By varying
the Eurodollar reserve requirement, kV, the policy maker changes both the
magnitude of the exogenous shifts in the HH schedule and the slope of that

schedule.
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Consider the effects of an increase in kv on the shifts in the HH
schedule cauéed by exogenous disturbances. First, given kV < kD an increase
in kV decreases the absolute value of shifts in the HH schedule resulting
from shifts between demand deposits and Eurodollar depoéits (). Second,
an increase invkV increases the absolute value of the shifts in the HH
schedule resulting from shifts between Eurodollar deposits and nonreservable
instruments.

Now consider the effect of an increase in kV on the slope of the HH
schedule. First, an increase in kV raises the responsiveness of the demand

for U.S. high-powered money to changes in U.S. output (hY):

ok,

e v2f + v, > 0. ' ' (19)

3

< [

hY rises because increasing kV raises the weight on U.S. residents' demand
for Eurcdollars in the demand for H. The demand for Eurodollars responds
positively to an increase in Y because of the direct effect of the increase
in Y (v,) and because of the indirect effect of the associated increases

in p (v2f). Second, an increase in kV reduces the absolute value of the
responsiveness of the demand for U.S. high-powered money to changes in the

represertative dollar interest rate (hi):
=—=-v, <0. (20)
Bkv 4

hi is equal to the negative of the weighted sum of the interest rate

responsiveness of the pnominal demands for demand deposits and Eurodollar

deposits where the weights are the appropriate reserve requirements. Since



the interest responsiveness of Eurodollars is positive, hi falls when kv
rises. As a result of the rise in hY and the fall in hi’ the slope of the
HH schedule increases.

The various effects of an increase in ky on the HH schedule
often have conflicting implications for the dampening influence of this
ipcreasgf We suggest an approach which can sometimes be used to resolve these
conflicts.

It is useful,té explain this approach in the course of analyzing a
particulq;_disturbancé, a shift from demand deposits to Eurodeposits. The
impact effect of this disturbance is an excess supply of H which implies a
shift»of HH from HH0 to HHl' This excess supply puts downward pressure on
the interest rate which induces excess demand in both goods markets and results
in increases in both types of output. The increase in § shifts the %%
schedule to the southeast and the YY schedule to the northeast. At the new
equilibrium represented by the point (Yl, il), Y and % are higher, and i is lower.

It is not immediately clear whether an increase in kv dampens or amplifies
the increases in Y and %. It is definitely true that the impact effect of the
disturbance on the excess supply of U.S. high-powered money is smallef and
that the HH schedule is steeper. However, it is not clear whether the net
result of these changes is to pfqdﬁce a shift in the HH schedule along the e'4
schedule which is smaller (HHi) or larger (Hz). Although the smaller impact
effect and the increased income responsiveness imply a smaller shift, the
decreased absolute interest rate responsiveness implies a larger shift.

Our approach to resol#ing this ambiguity is based on the obserﬁation
that if there is an excess demand for (supply of) H given the initiél equilibrating

responses of i.and Y (i1 and~Yl), then the HHi (H{) schedule is releﬁant so
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that an increase in kV dampens (amplifies) ;he increase in Y, the decrease in
i, and the increase in ?. Our approach consists of holding the initial
equilibrating responses of the endogenous variables constant, raising the
reserve requirement on Eurodollar deposits, and determining whether there is

18/

an excess demand for or supply of H.—

To apply this approach to the shift from demand deposits to Eurodeposits
note that the change in the excess demand for U.S. high-powered money (E§DH/a)
resulting from the initial equilibrating responses of Y and i to a positive

. 19/

o (Y/o and i/0) must be zero:

EXDH
= = E"h (kD—kV). (21)

Holding the initial equilibrating responses of Y and i the same, the effect of an

increase in kV on the change in excess demand resulting from a positi&e o is given by
HE) =)
S(XDH/a) _ Py y Oy

ﬁkv B Dkv akv a1l

The disturbance has a smaller impact on excess supply, and the initial equilibrating

|H~ >

QIM >

(22)

increase in Y creates more excess demand, but the initial equilibrating decline in
i creates more excess supply. To see that the former effects outweigh the latter
effect divide (21) by kD - kV and add the result to (22) to obtain
@@ ) )
Bhi h A
- (akv - kV) = > 0. (23)

2 (BXDH/0) _ (3‘\1 hY i
Ok, - T

(23) is positive because the term in the last set of parentheses on the right

hand side has the same sign as

Bh

(‘D )——+h kD(d —v)>0 (24)
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which is positive by the earlier proof that hi = de4 - va4 > 0 for all

kD z_kv. Thus, an increase in kv creates an excess demand for H holding the

equilibrating responses of the endogenous variables constant; the HHl

schedule is relevant, and raising kV dampens the equilibrating responses of
* . . ... 20/
Y and Y to a shift from demand deposits to Eurodeposits —
The remaining two shifts in asset demands are also defined so that their
impact effect is an increase in the excess supply of ¥ that shifts the
HH schedule from HHO to HHl in Figure 1. Thus, they both have the same
qualitative effects on the endogenous variables as a shift from demand
deposits to Eurodeposits. However, the implications of raising kV are not

the same for all the asset shifts.

Consider a shift from Eurodeposits to a nonreservable instrument.

For this shift an increase in kV implies that the impact effect on the excess
supply of H is larger rather than smaller. Once again it is not immediately
apparent whether HHi or HHI is relevant. Although the increased income
responsiveness implies a smaller shift, the larger impact effect and decreased
absolute interest responsiveness imply a larger shift. It is now demdnstrated
that the latter two effects dominate. The initial equilibrating responses of Y

and i must clear the market for U.S. high-powered money:

A

hYB - b - Ky (25)

EXDH

Differentiating with respect to kv holding the initial equilibrating responses

of the endogenous variables constant yields

HHEH) )
a(exon/g) _ Py y My

i
Bkv Bkv B Bkv

Wk >

- 1. . (26)
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Dividing (25) by kV and subtracting the result from (26) implies
=) ) =

3 (EXDH/8) -y Py ¥ ﬁ_ﬁ)i
T TR Gy T8

since the term in the first set of parentheses has the same sign as

kv"}lkz' - By = - kp(dyf +d,) <0, (28)

<o, | (27)

Thus, an increase in creates an excessISupply of H; the H! schedule is
1

relevant, and increasing kv amplifies the equilibrating responses of Y and %
to a shift from Eurodeposits to nonreservable assets.21/

As the final shift in asset demands consider a shift from demand
deposits to a nonreservable instrument. In contrast to both of the previous
two shifts, the impact effect of the shift on excess supply is not changed by
an increase in kv. Once again it is not immediately apparent whether HHi or
HI is relevant since the increased income responsiveness and decreased
absolute interest responsiveness work in opposing directionms. Howevei, in
this case the ambiguity cannot be resolved without further restrictions on

asset demands. The initial equilibrating responses of Y and 1 must clear the

market for U.S. high-powered money:
‘EXDH Y
0 =" cphp <o h- - . : 2
Y Y “ ) . (29)

Differentiating with respect to kv yields
) ()

Sh, ©  oh,
EKDH ) /9%, - _:Y_;I_a_l-.-go. (30)

<!F>

The stronger the output and price responsivenesses of the demand for Eurodeposits
3

(that is, the larger Bk =) and the weaker the 1nterest rate respon31veness of

the demand for Eurodep081ts (that is, the smaller - ———J the more llkely it is

3,
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that an ingrease in kv will create excess demand and, therefore, reduce the
change in Y induced by shifts between demand deposits and nonreservable
instruments. 22/

The first'shift in the demand for goods to be considered is a shift up
in the demand for the U.S. good alone. In terms of Figure 2, the irncrease in
demand for the U.S. good shifts the YY schedule to the right, say tc YYl.
Consider the changes in Y and i that clear the U.S. and German goods markets
at a constant ?. The increased demand for the U.S. good causes U.S. output
to increase. The rise in Y implies an excess demand for the German good
which can only be offset by'a rise in i. The higher values of Y and i that
clear the two goods markets are represented by the point (il, Yl). Note
that (il, Yl) is a point on the new Y§ schedule Y§l'

In the new equilibrium i and Y are definitely higher than their pre-
disturbance values as indicated by the intersection of Y§l and HHO at the
point (i2’ YZ)‘ To determine whether § will rise or fall consider the
point (il, Yl)' If HH is flatter than §§ so that this point implies an
excess supply of H as in Figure 2, then ? must be higher in the new equilibrium.
The increase in ? shifts the YY and §§ schedules southeast along Y§l from
(il’ Yl) to (iz, Y2). If HH were steeper than §§ so that the point (il, Yl)
implied an excess demand for H, then ? would be lower in the new equilibrium.

When kv is increased, the slope of the HH schedule becomes steeper
(HH rotates from HHO to HH&) unambiguously dampening the increase in Y and
amplifying the increase in i. The smalier increase in Y and the larger
increase in i both work to decrease the final value of %. Therefore, if
% rises (falls) with a shift up in demand for U.S. good alone then an

: % 23/
increase in kv dampens (amplifies) the response of Y.
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* %k

YY, YY,
HH,
%k %k
YYo Yy, YY;
. HH,
* *
Yy, YY,

Y, Y, Y,

Figure 2. Shift up in demand for U.S. good alone, fixed exchange rates
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Now consider a shift in demand from the German good to the U.S. good.

%% * %
‘In terms of Figure 3 this disturbance shifts YYO, YYO, and YYO to YYl’ YYl,

* *
and YYl' At a fixed i and Y the increase in Y which clears the German

goods market (Yb - YO) must be larger than the increase in Y which clears

%k
the U.S. goods market (Ya -Y Hence YY shifts further to the right

L

than YY, and at their new intersection (i Yl) the interest rate is lower.

1°
At (il, Yl) there is an excess demand for H, hence § and Y fall, and i

rises shifting the goods market schedules to the northwest. As for the

final equilibrium values, Y and i definitely rise, andy? definitely falls.
Once again; when kV is increased the HH schedule becomes steeper

(rotates from HH_. to HHé) dampening the increase in Y and amplifying the

0

increase in i. As before, the smaller increase in Y and the larger increase
* *

in i work to decrease the final wvalue of Y. Since Y unambiguously falls with

a demand shift from German to U.S. goods, this decrease in the final value

s y %24/
amplifies the response of Y.~

IV, Flexible Exchange Rates
In this section it is assumed that the Bundesbank sets the supply
*
of German high-powered money (AC = 0) and allows the exchange rate to vary.

Under this assumption all four of equations (18) are employed in determining

A
A A A

*
Y, Y, and i as well as e.

Figure 4 is useful in illustrating the workings of the model under
flexible exchange rates. Given values of § and e, the YY, %?, HH, and
AA schedules represent the pairs of i and Y which clear the markets for
U.S. output, German output, U.S. high-powered money, and German high-powered
money. The signs of the slopes of these schedules are implications of

the previously made assumptions about the coefficients in equations (18).
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Figure 3. Shift from German good to U.S. good, fixed exchange rates
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Figure 4. Shifts in asset demands; flexible exchange rates
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As noted above these earlier assumptions do not determine the relative
slopes of the §§ and HH schedules. The implications of alternative assumptions
about the relative slopes of these schedules will be pointed out at later
stages in the analysis.

Under flexible exchange rates the analogue of the closed-economy
IS curve is the YA§ schedule in Figure 4. This schedule is the locus of
combiuations of i, Y, and (implicitly) § and e that clear both goods markets
and the German high-powered money market.

Figure 5 is useful in establishing the imngtant propefties of the
YA? schedule. Given values of i and e, the ;;, §§, and ;; schedules represent
the pairs of Y and % which clear the markets for U.S. output, German output,
and German high-powered money. The signs of the slopes of these schedules
and their relative slopes are implications of prgviously made assumptions
about the coefficients in equations (18). The ;§ schedule represents the
combinations of Y, %, and (implicitly) e which clea{lboth the markets for U.S.
and German output. To determine the slope of the §§ schedule; consider a
risé in e at a fixed § and i. The increase in Y required to clear the German

goods market (Yb - YO) is larger than the increase in Y required to clear

%k
the U.S. goods market (Ya - Yo), so the YY schedule shifts farther to the

~

~a ~a

%k
right than the YY schedule. Since the YY and YY schedule always intersect

~

~% ~%
along the YY schedule, the YY schedule has a negative slope.
*
Now the properties of the YAY schedule can be established using Figure 5.

First, note that a decrease in i with e constant creates excess demand in all

~ ~ o~

three markets. Thus it shifts the AA schedule to the south, the YY to the

~ ~a

%k :
southeast, and the YY schedule to the northwest, for example to AAZ’ YYZ,

*ik ~% %
and YYZ. Second, note that the new YY schedule (YYZ) passes through the



<*

< b

Y

. .
Figure 5. Derivation of YAY schedule, flexible exchange rates
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~ e

. . *% . *%
intersection (),EVYY2 and YY2. Third, note that as e rises YY and YY shift

' Tk
to the southeast along YY, until they reach the AA schedule

~

~~ sk

from YY2 and YY2

~a

which shifts north from AA2. Therefore, a decrease in i leads to increases

*
in Y and e and may lead to an increase or decrease in Y depending on whether

~Y k% ~~ % 25/
YY, YY, and AA meet above or below YO:—'

The argumént of the last paragraph establishes that the YA§ schedule
of Figure 4 has a negative slope and that movements to the southeast
along YA§ imply increases in e and indeterminate changes in %. Whether the
YA§ schedule is steeper or flatter than the YY is indeterminate but does not
affect the analysis.

Just as in the fixed rates case the implied response of the endogenous
varisbles to all shifts in asset demands are analyzed simultaneously since
each shift in asset demands is defined so that its impact effect is an
excess supply of H. The general case of an increase in the excess supply

of H is represented in Figure 4.

The impact of each asset disturbance is an excess supply of H which
impl:les a shift of HH from HH0 to HHl' The excess supply of H puts downward
pressure on the interest rate Wpich inéucgs a rise in the exchange rate. The
increase in e shifts the YY, ?%, and AA schedules southeast along the YA§
schedule resulting in a new equilibrium at the higher Y and e, and lower 1
represented by the point (Yl’ il). The sign of the change in ¢ is ambiguous.

The next step in the analysis is to determine whether an increase in
kV dampens or amplifies the equilibrating ?esponses of Y and %. For each
shift in asset demands an increase in kv has exactly the same effect on

the HH schedule under flexible exchange rates as it did under fixed exchange
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rates. As before, for each shift it is not clear from a graphieal analysis
whether an increase in kv dampens or amplifies the equilibrating responses
of Y and %, that is, whether HHi or HH; is relevant. For two of the three
cases the ambiguity can be resolved by applying our approach of holding the
initial equilibrating responses of the endogenous variables constent,
raising kv and determining whether there is an excess demand for or supply
of U.S. high-powered money. An increase in kV dampens the increase in Y and
the ambiguous equilibrating response of ? if it increases the excess demand
for H at the old post-disturbance equilibrium.

For each shift in asset demands the same steps are followed under
flexible exchange rates as under fixed exchange rates, and the final results
are once again given by equatioms (23), (27), and (30). Under flexible
exchange rates as under fixed exchange rates §/u, §/B, §/Y > 0 and
;/a, ;/B, E/Y < 0. Thus, the conclusions regarding whether an increase in
kv creates excess demand for or excess supply of H, whether Hi or Hz is
relevant, and whether an increase in kV dampens or amplifies the equilibrating
responses of Y and § are the same under both exchange rate regimes.

The first shift in the demand for goods to be considered is a shift
up in the demand for the U.S. good alone, and the analysis of this shift
is illustrated in Figufe 6. Consider the changes in i, Y, and (implicitly)
§ required to clear the U.S. and German goods markets and the German high-
powered money market at a fixed e. The increased demand for the U.S. good
shifts YY to the northeast, for instance from YYO to YYl and causes U.S.
output to increase. The rise in Y implies an excess demand for the German

* %
good inducing an increase in Y. The rise in Y implies an excess demand for

German high-powered money inducing an increase in i. Thus, in order to
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FigLre 6. Shift up in demand for U.S. good alone, fixed exchange rates
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KN

* *
clear these threc markets Y, ¥, and i must rise. The increase in Y shifts
the AA schedule to the north, for instance from AA0 to AAZ; shifts tne
*% . . % % .
YY schedule to the southeast, for instance from-YY0~to YYZ; and results in
an additional northeasterly shift in the YY schedule, for instance from

%
YY., to YY The higher values of Y, i, and (implicitly) Y that clear

1 2°
the three markets are represented by the point (iz, YZ)' Note that
(12, YZ) is a point on the new YA§ schedule YA?l'

In the new final equilibrium i and Y are definitely higher as
indicated by the intersection‘of YA:}1 and HHO at the point (i3, Y3).
Variations in e shift the YY, ?%, and AA schedules along YA;}1 from <i2’ YZ)
to (i3, Y3). 1f (iz, YZ) implies an excess supply of H as in Figure 6,
then e must rise shifting the three schedules to the southeast along YA§1.
If (iz, Yz) implied an excess demand for H, then e would fall. It can be
shown that a sufficient, but not necessary condition for thé'point (iz, Y2)
to imply an excess demand for H is that HH be steeper than %%.29/ Whatéver
happens to e, the final equilibrium value of ? may be higher or loﬁer than
the pre-disturbance value. It can be shown that a sufficient but nct
necessary, condition for ? to rise is that EH be flatter than §§.

When kV is increased, the slope of the HH schedule becomes steeper

(HH rotates from HH, to HHb) unambiguously dampening the increase in Y.

0
Whether the ambiguous equilibrating response in % is dampened or amplified
cannot be determined without further information about the relative magnitudes
of some of the parameters. Given the increase in kV, there is definitely an
excess demand for H at the old post-disturbance equilibrium values of the
endogenous variables represented by the point (i3, Y3). Unfortunately, as has
been shown above an excess demand for E has an ambiguous effect on %. Thus,

K%
for examplc, cven if the HU! schedule is flatter than the YY so that a shift
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. %
up in the demand for the U.S. good definitely raises Y, an increase in kv might

dampen or amplify this increase.

Now consider a shift in demand from the German good to the U.S.
good. The analysis of this shift is illustrated in Figure 7. Consider
the Y, i, and (implicitly) § that clear the U.S. and German goods markets
and the German high-powered money market at a fixed e. First suppose both
e and § are fixed. The increased demand for the U.S. good shifts YY to

the northeast, for instance from YYO to YYl, and the reduced demand for the

. %% . k% %% *k
German good shifts YY to the southeast, for instance from YY0 to YYl.

shifts farther to the east than YY because a larger increase in Y is‘required
. *
to clear the market for the German good at a fixed i. Now allow Y to vary.

The Y and i which clear the markets for the U.S. good and. German high-powered

%
money (i0 and Yl) imply an excess supply of the German good; hence Y must fall.

* *%
The fall in Y shifts YY to the southwest, for instance from YY, to YY YY

1 23

: *% *%
to tha northwest, for instance from YY1 to YY2; and AA to the south, for
instance from AAO to AA2. Note that the point of intersection of the three

% *
shifted schedule (i Y2) lies on the new YAY schedule YAY

2° 1°

In the final equilibrium i and Y are definitely higher as indicated

* * '
by the intersection of YAY. and HH, at the point (13, Y

1 0 ). The point (iz, Y

3 2)

definitely implies excess demand for U.S. high-powered money. Hence e

*% *
must fall shifting the YY, YY, and AA schedules to the northwest along YAYl.
* .
Although movements along YAY may imply increases or decreases in Y, it
*
can be shown that the decrease in Y required to reach (iz, YZ) dominates

. . 27
any possible rise associated with the movement from (12, YZ) to (13, Y3).——/

*
Thus, the final equilibrium value of Y must be lower than its pre-disturbance

value.
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Figure 7. Shift from German good to U.S. good, flexible exchange rates
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As before, when kV is increased, the slope of the HH schedule becomes
steerer (HH rotates from HHO to HHé) unambiguously dampening the increase in
Y. Whether the decrease in § is dampened or amplified cannot be determined
without further information about the relative magnitude of some parameters.
Given the increase in kV’ there is definitely an excess demand for H at the

old post-disturbance

equilibrium values of the endogenous variables represented

by the point (i3, Y3). However, an excess demand for H has an ambiguous

*
effect on Y.

V. Conclusions

In this section we restate our general approach, briefly summarize
our results, and draw some general conclusions. A single general
approach underlies all the specific results in the paper.. Suppose an
initial set of equilibrating responses in the endogenous variables clears
the markets following a particular shift at an initial value of the Euro-
dollar reserve requirement. Depending on the shift under consideration an
increase in kV may create an excess demand for or an excess supply of H
given the initial equilibrating responses in the endogenous variables. U.S.
high--powered money demand varies directly with U.S. output, inversely with
the U.S. interest rate, and inversely with each of the asset demand disturbance
terms as we have defined them. An increase in kv alters the responsivenesses
to changes in both endogenous variables and the impact effects of some of
the disturbances. The initial set of equilibrating responses no longer
clear the markets, and there must be further equilibrating responses. These
further equilibrating responses are exactly the ones associated with an increase

in the excess demand for or supply of H. Thus, while a small change in kv does
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not change the qualitative effects of a particular shock on the endogenous
variables, it does modify the quantitative effects in the same way that they

would be modified by a small decrease or increase in the supply of H.

The specific results for asset demand shifts under the two exchange
rate regimes are quite similar. Y and i are the only endogenous variables
that affect the demand for H. Since all asset demand shifts are defined
so that they lead to an excess supply of H, they all imply a rise in Y and
a fall in i. Furthermore, an increase in kv always increases the income
responsiveness of the demand for H and reduces the absolute value of the
interest rate responsiveness. However, depending on the type of asset
demand disturbance, an increase in kv may decrease, increase, or leave
unchanged the impact effect on the demand for H. For a shift out of
demand deposits into Eurodollar deposits represénted by a positive o, an
increase in kV reduces the impact of o on the demand for H. It has been
shown that the effects of the increase in the Y responsiveness and the
smaller impact of o dominate the effect of the decrease in the absolute
value of the i responsiveness so that an increase in kV creates an excess
demand for H given the initial set of equilibrating responses. The effects
of this excess demand partially offset the effects of the excess supply
created by the disturbance thereby dampening the responses of all the
endogenous variables including Y and ?.

For a shift out of Eurodollar deposits into nonreserved instruments
represented by a positive B, an increase in kV increases the impa:t of B
on the demand for H. It has been shown that the effects of the dacrease in

the absolute value of the i responsiveness and the larger impact of B
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dominate the effect of the increase in the Y responsiveness so that an
increase in kv creates an excess supply of H given the initial set of
equilibrating responses. The effects of this excess supply add to the
effects of the excess supply created by the disturbance thereby amplifying
the responses of all the endogenous variables including Y and ?.

For the two shifts just discussed between reserved Eurodollars and
other instruments, the results confirm the wisdom of a strategy of minimizing
the difference between reserve requirements on the instruments involved.
Specifically, when the Eurodollar reserve requirement is between the reserve
requirement on demand deposits and zero, an increase in the Eurodollar reserve
requirement dampens the response of both real outputs to shifts between
Eurodcllar deposits and demand deposits and amplifies the response of real
outputs to shifts between Eurodollar deposits and nonreserved instruments
(instruments with zero reserve requirements).

A shift in asset demands bétween demand deposits and nonreserved
instruments is an example of a shift between a reserved and a nonreserved
instrument where neither instrument is a Eurodollar deposit. For this type
of shift an increase in kv does not affect the impact of the disturbance
on the excess demand for H. It has been shown that net effect of the increase
in the Y responsiveness of the demand for H and the decrease in the absolute
value of the i responsiveness may be to create either an excess demand for or
an excess supply of H given the initial equilibrating responses. Thus, the
implications of an increase in kv for the stabilization of both outputs are

ambiguous.
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Now we turn to the results for shifts in goods demands. Both of
the shifts in goods demands are defined so that they imply initial equilibrating
responses‘which include rises in both Y and i. Since an increase in kV
increases the Y responsiveness of thg demand for H and decreases the absolute
value of the i responsiveness, it always creates an excess demand for H for
the initial set of equilibrating responses. Thus, for both kinds of shifts
in goods demands under both exchange rate regimes, an increase in the
Eurodollar reserve requirement is unambiguously helpful in stabilizing
U.S. output.

This result provides the basis for a more general conclusion. Suppose
that stabilization of home output is the objective of the monetary authorities,
that shifts in goods demands of the type studied here are the only
disturbances to the economy, and that fixed-rate demand deposits have already
been reserved. In these circumstances it is helpful to reserve deposits
for which demand varies directly with home output and with the interest rate.
0f course, the Eurodollar deﬁosits of our paper are one example of this
type of deposit. Another might be relatively short-maturity, variable-rate
time deposits at home banks that are not subject to an interest rate ceiling.
What'matters for thé desirability of reserving a particular type of deposit
is how the demand for that deposit responds to home output and ;he interest
rate and not that the deposit is '"checkable" or is a "transactions deposit"
except in so far as these attributes are associated with desirable properties
of the demand for the deposit.

The implications of an increase in kv for the stabilization of German
output in the cases of shifts in goods demand are usually ambiguous. first.

consider the fixed exchange rate regime. An increase in kv creates an excess
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demand for H given the'initial equilibrating responses of Y and i, and an
excess demand for H definitely leads to a decline in #. While this decline
in ? unambiguously amplifies the initial equilibrating decline in % in the
case of a shift from the German good to the U.S. good, it may dampen or
amplify the ambiguous initial response of § in the case of a shift up
in the demand for the U.S. good alone. Now consider the flexible exchange
rate regime. As before an increase in kV creates an excess demand for H
given the initial equilibrating responses. However, it has been shown that
an increase in the excess demand for H has an ambiguous effect on %. Thus,
even if the sign of the initial equilibrating response of ? is unambiguous,
as it is in the case of a shift in demand from the German good to the U.S.
good, whether an increase in kv dampens or amplifies the response of § cannot
be determined without further information about some of the parameters.

For asset demand shifts a Eurodollar reserve requirement is helpful
in stabilizing % if and only if it is helpful in stabilizing Y, so there is no
potential policy conflict. For shifts in goods demands a Eurodollar reserve
requirement is always helpful in Y stabilization, but often has ambiguous
implications for % stabilization and sometimes definitely destabilizes %.
These effects are not unique to a Eurodollar reserve requirement. As
suggested above they would also be associated with a reserve requirement on
a variable-rate time deposit at a U.S. bank the demand for which varied
directly with U.S. output. Changes in financial regulations that affect
the demand for U.S. high-powered money have implications for foreigners whether
or not they directly affect the Eurodollar market. However, the implications
for foreigners of regulations affecting the Eurodollar market have a larger
impact on the likelihood of the adoption of such regulations because of the

obvious claim of the authorities in several countries to a voice in deciding

on them.



Appendix

This appendix contains éroofs of three assertions made in the text and
a brief discussion of the implications of assuming that the income elasticities
of the deposit demands given by equations (2) are less than rather than equal
to one.

UnderAflexible exchange rates the equilibrium conditions are obtained
by setting XC equal to zero in equations (18). Let A represent the determinant

of the resulting system and Aij represent the ijth minor of that system. Then

A = hYA31 - hiA33 >0, (A1)
* * * * * * * *
By1 = q0yye ¥ vy ) + (- yy - y)aly; +y) +y,a,(; +y, +y, - y,) > 0,(A)

A = * (* * **) + **(* 2 P
33 = 3. (5y¥5 - vyY% a§(yyy, - yer) 0, (A7)

%
since the assumptions made in the text imply that vi + Ve + y; ~ Y >0,
o * q * * <
- < -
YyYy ~ Yy¥§ < 0s and yoy - yyy, < O.
Consider the effects of an increase in the demand for the U.S. good alone

*
(A >0) on e and Y:

A~

e/A

AV

(1/B)[&(Gghy - by - a,h 331 2 0, (a4)

AV

%
Y/A

* * * * * .
(l/A)[a4(yYhi - hyy) + a4the] 0. (A5}

%% % *
HH is steeper (flatter) than YY if and only if yYhi - thi is negative (positive).

%k %k
If HH is steeper than YY, then e definitely falls. If HH is flatter than YY, then

o
~

Y definitely rises.

Consider the effect of a shift from the German good to the U.S. good (u > 0)

% * * * %
= - - - <
Y/u (a /8)[h, (vy vg) +hy(y, vy +y; -y )l <0, (A6
) % * %
since yy - yy > 0 and ¥i + Ve + Yi = Ve > 0.
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If the income elasticities of the deposit demands given by equatiomns (2)

are less than rather than equal to one, then equations (18c) and (18d) become

~ A ~; ~ A ~ A

h,Y + h$l - h,i + he = (ky - kpda + kB + kyy, (A7)

. xx % % %

aYY + aYY -a;i-ae- A" =0, (A8)
where

~ ~ * ~ ~

= K X = - = = -—

hY (h16 + hz)f + h3, (1 G)fhl, hi 4, (1 S)h

* * * * * ; * *

a, = (1 - S)fal, aY = (a § + a2)f +. a3» a; = 8;, a_ = (1 - §)a1 + a,.

Note that under each exchange rate regime U.S. high-powered money demand can be

expressad as a function of Y, i, and one additional variable. Under fixed

P
exchangs rates that variable is Y since e

0 12 (A7) ; under flexible exchange
rates it is t since ; can be set equal to 2 - ¥§ + f§ in (A7).

The approach of the text can be used to obtain some results for this
case. Proofs of these results are available from the authors on request. For
shifts in asset demands the qualitative results are similar to those in the
 text. Under both éxchange rate regimes an increase in kV dampens the effects on
Y and § of variations in a, amplifies the effects of variations in B, and has an
ambiguous impact on the effects of variations in Y.

For shifts in goods demands the results are less clear cut. If § + 1 with
K anywhere in the permissible range between zero and 6ne, the additional variable

drops out of U.S. high-powered money demand, and the qualitative results for

both shifts in goods demands under both exchange rate regimes are similar to

1
d

those in the text.— Otherwise, the qualitative results may or may not be similar.
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Consider a shift up in the demand for the U.S. good alone under both
exchange rate regimes. The initial equilibrating responses of Y and i are
increases, and an increase in kV raises the Y responsiveness of the demand for
H, lowers the absolute value of the i responsiveness, and increases the
responsiveness to changes iﬁ the additional variable. Thus, if the initial
equilibrating response of the additional variable is an increase, as it may
be under either exchange rate regime, an increase in kv definitely creates an
excess demand for H given the initial equilibrating responses of the endogenous
variables. Furthermore, even when the equilibrating respbnse of the :hird
variable is a decrease, an increase in kV definitely creates excess demand for
H if the income responsiveness of Eurodollar deposits exceeds the income
responsiveness of demand deposits for then the effect of the increased o
responsiveness of the demand for H to changes in Y dominates the effect of
the increased responsiveness to changes in the additional variable.

Now consider a shift in demand from the German good to the U.S. good
under both exchange rate regimes. The initial equilibrating response of Y and
the effects of an increase in kv on all the responsivenesses of the demand for H
to changeskin the endogenous variables are the same as those described in the
preceding paragraph. However, the initial equilibrating response of i may be
either an inérease or a decrease, and the initial equilibrating response of the
additional variable is definitely a decrease. A set of sufficient conditions
under which an increase in kV creates excess demand for H given the :initial
equilibrating responses is made up of the condition that the initial equilibrating
response of i be an increase and the condition that the effect of the increased
responsiveness of the demand for H to changes in Y dominate the effect of the

increased responsiveness to changes in the additional variable.



Footnotes

*Economists, Board of Governors of the Federal Reserve System. This paper
will appear in Bhandari and Putnam (forthcoming). The authors have benefited greatly
from discussions of many of the issues considered in this paper with Stephen Axilrod,
Ralph Bryant, Michael Dooley, Richard Froyen, Lance Girton, Don Roper, Jeffrey Shafer,
and Roger Waud. Helpful suggestions were received from Peter Clark, Walter Enders,
Robert Flood, James Healy, Robert Hodrick, Pentti Kouri, Paul Krugman, Harvey Lapan,
and Maurice Obstfeld. This paper represents the views of the authors and should
not be interpreted as reflecting the views of the Board of Governors of the Federal

Reserve System or other members of its staff.

1/

=’ Among the studies which consider important questions raised by the existence and
rapid growth of the Eurocurrency markets are Freedman (1977), Hewson and Sakakibara
(1975), Masera (1972), and Niehans and Hewson (1976).

2/ This model is a flexible price, rational expectations version of the model in the
Appendix to Chapter 18 of Mundell (1968) -

3/ This approach to the evaluation of alternative monetary policy regimes originated
with Poole (1970) and has subsequently been developed and applied by many analysts.
It has been applied in the open economy context by Bryant (1980). It has been used
in analyzinz the implications of alternative reserve requirement systems for money
stock stabilization by Froyen and Kopecky (1979), Kaminow (1977), Kopecky (1978),
Laufenberg (1979), and Sherman, Sprenkle, and Stanhouse (1979) and for real output
stabilization by Baltensperger (1980),Rolnick (1976), Santomero and Siegel (1981),
and Sp?eﬁklé aﬁd Stanhouse (1981) and in a related study of the implications of
alternative definitions of a monetary aggregate for real output stabilization by Roper
and Turnovsky (1980).

4/ Henderson and Waldo (1981) investigate the implications of Eurocurrency reserve
requirements for the control of a monetary aggregate, which is the intermediate

target of the monetary authorities.
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2/ It is assumed that there is mno interbank 1ending.. If the deposits of a bank
exceed the sum of required reserves and dollar and DM claims, then it purchases
dollar or DM claims from another bank.

kéj It could be assumed that U.S. (German) nonbanks hold U.S. (German) currency which,
of course, is high-powered money without affecting the analysis. However, if it

were assumed that U.S. (German) nonbanks held German (U.S.) demand deposits and
currency, some of the results below could not be obtained unless additional assumptions
were made about the relative magnitudes of parameters. For example, it could not

be proved that the interest rate responsiveness of the demand for U.S. high-powered
money is definitely negative.

7/ The profits and losses of banks do not affect the wealth of nonbanks participating
in the market fof traded financial assets because it is assumed that the risk neutral
owners of banks do not sell shares to risk averse holders of traded financial assets
and do not hold traded financial assets.

8/ The§beét available data suggests that about half of U.S. nonbanks' Eurodollar
deposits have original maturities of less than thirty days. If U.S. residents'

~ Eurodollar deposits were viewed as long-term deposits that could only be converted into

¢enand deposits with a significant delay, then v, and Vg would be ncgative, and wiile
some of our results would be unaffected others might be changed. See footnotes 20
through 24. .
9/ The assumption that doilar demand depqsits at U.S. banks and Eurodollar deposits

are imperfect substitutes is crucial for the analysis below. This assumption is
plausible and empirically supportable. The two types of deposits have somewhat
different payment provisions and are subject to different political risk factors.
Furthermore, legal restrictions have some effect on depositors' decisions about where
to place their funds. Factors such as these may explain (1) why some nonbanks

actually hold dollar certificates of deposit issued by U.S. banks instead of'Eurodollar
deposits déspite an opportunity cost which usually exactly reflects U.S. reserve

requirements and (2) why there is substitution in favor of Eurodollar deposits when

rising nominal interest rates lead to an increase in this opportunity cost.
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10/ In Henderson and Waldo (1981) it is demonstrated that these two conditions
guarantee equilibrium in financial markets in a model with more financial iﬁstruments.
There, as here, banks are assumed to be risk neutral.

11/ It could be assumed that both U.S. and German banks hold excess reserves on

which no interest is paid. Under this assumption the qualitative effects of interest
rate changes onthe desired holdings of excess reserves would be the same asvthose

on desired holdings of demand deposits, and none of the results of the paper would

be affected. It could also be assumed that all Eurodollar deposits were reservable
but, unless additional assumptions were made about the relative magnitudes of
parameter values, some of the results derived below could not be obtained. For
example, it could not be proved that the interest rate responsiveness of the demand
for U.S. high-powered money is definitely negative.

12/ Theories of supply under which deviations of actual aggregate supply from a
"natural" level depend on price forecast errors have been developed by Lucas (1973),
Ssrgent (1973), and Fischer (1977).

13/ Equationt (18a) is derived using equétions 1), 9, (11, (12), (13), (14), (15),
(16), and (1.7). Equation (18b) is derived using equations (1), (10), (11), (12), (13),
(14), (15), (16), and (17). Equation (18c) is derived using equations (6), (13), (16),
and (17). Equation (18d) is derived using equations (1), (7), (14), (16), and (17).
14/ A brief discussion of how our results are affected by relaxing this assumption

is contained in the Appendix.

15/ It makes no difference whether the German authorities exchange German high-powered
money for dollar claims on nonbanks and the U.S. Treasury or for DM claims on nonbanks
and the Gernan Treasury since banks regard these two types of claims as perfect
substitutes.

16/ This analysis originated with Poole (1970).
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17/ This conclusion also definitely holds when there are disturbances in the goods

market that are uncorrelated with disturbances in the money market.

l§/ Tt "is assumed that H~ is increased when kV is increased so that when all the
disturbances are zerc, the values of all the other nominal variables are ithe same at

both the original and the new higher values of kV" , , —

12/ The equilibrating responses could also be expressed as partial derivatives; for

example, Y/a = 9Y/da.

20/ , .
£2/ It can be shown that if v

7

v, < ¢, thnen the equilibrating reszonses nf 7 and Y

2> '3

are dampenced under both fixed and flexible exchange rates.
21/ It can be shown that if Vys Vg < 0, then the equilibrating responses of Y and Y
are amplified under both fixed and flexible exchange rates.

*
22/ If Vys V < 0 the equilibrating responses of Y and Y are unambiguously amplified

3

under both fixed and flexible exchange rates.

22/ If Vs V < 0, HH becomes steeper if and only if dh(vzf + v3) + V4(d2f + d3) > 0.

3
Otherwise HH becomes flatter, and the results under both fixed and flexible exchange

et

rates must be modified accordingly.

Zﬁ/ See footnote 23.

25 * *

2/ If expectations were static so that i =i, then Y would definitely fall, as in
* *

Mundell's model, since i and Y would have to move in opposite directions to keep

the demand for A constant.

26/ . . . :

—' For proof of this assertion and the one made later in this paragraph, see the

*

Appendix. If expectations were static, then Y would definitely rise, as in Mundell's

model, in accordance with the reasoning of footnote 20.

27

——j For proof of this assertion, see the Appendix.

28/

22/ The assumption that U.S. nonbanks' average propensity to import (1 - &) approaches

*
zero does not imply that their marginal propensity to import (y2) approaches zero.
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