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- . CENTRAL BANK OPERATIONS IN FOREIGN AND DOMESTIC ASSETS
o) UNDER FIXED AND FLEXIBLE EXCHANGE RATES*
Under the Bretton Woods system, national authorities agreed to intervene in

the exchange markets to keep exchange rates within narrow limits around pre-

. established and rarely altered par values. Foreign balances obtained in exchange
market intervention were normally used to purchase interest earning assets, mainly

U.S. Treasury securities, although sizable amounts of reserves were held as gold

and SDR's. These exchange market and reserve management operations were carried

out along side conventional open market operations. While exchange market

operations were narrowly directed at preventing the exchange rate from moving out-

side its band, domestic open market operations were, depending on time and circumstances

directed at operating targets, such as monetary aggregates or interest rates, in order
to achieve desired values for primary targets s;ch as price levels, incomes, or bal-
lﬁces of payments. Under the recent, post Bretton Woods system of mixed fixed and
! \ floating exchange rates, many central banks have continued to intervene in exchange
e markets, even when not obliged to do tc by any international agreement.

In this paper, an analytical framework is develope.l that focuses on the markets
for the various assets used by the authorities in their monetary operations. Exchange
market interventions and reserve management operations, like conventional domestic
open market operations, nmormally involve an exchange of assets. International |
operations, uplike domestic open market operations, may involve the exchange of
assets denominated in different currencies.

Placing exchange market, reserve management, and domestic open market operations
of central banks on a more equal footing by viewing them all as asset market operatioms,
. though in different assets, facilitates analysis of a number of important policy

problems. Three such problems are addressed in this paper. First, it is shown that

& change in the exchange rate from one fixed value to another usually alters desired

P ) asset holdings in such a way that the devaluing country gains reserves. The amount
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of the reserve gain and the effects of the devaluation on other financial variables \~.’;
depend crucially on the policy responses of the monetary authorities. Second, it is
demonstrated that under flexible rates open market operations and exchange market
operations, while having different impacts on the exchange rate and interest rates
in some cases, arc essentially quite similar and are identical in a linmiting case.
Third, it is argued that under some special, but relevant, assuzdptions the presence
of a forward market does not alter the opportunities available to asset holders and
that, therefore, the effects of forwzrd market intervention on the exchange rzuc and
interest rates are identical tc the effects cf other policies alreaay available to

the authorities.

The Model

The model developed in this paper is designed to znalyze financial asset

@,

markets in a short-run, partial equilibrium context. Disturbances to financial
asset equilibrium caﬁse instantaneocus adjustments in interest rates, the finan-
cial asset holdings of both wealth holders and central banks, and, under flexible
exchange rates, the exchange rate. Given the short-run nature of the model, the
effects of savings on wealth and investment on the capital stock are ignored.
Income, the employment level, and the price level measured in domestic currency
are assumed to remain fixed in both countries.
The model contains two countries, the United States (U.S.) and the United

' Kingdom (U.K.). The U.S. currehcy is the dollar; the U.K. currency is the pound.
The behavior of four groups is snalyzed: ultimate wealth holders in the U.S.,
ultimate wealth holders in the U'.K., the U.S. central bank (the Federal Reserve,

or FR), and the U.K. central bank (the Bank of England, or BOE).
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It {s assumed that there are only four types of assets: dollar deposits
(U.S. money), pound deposits (U.K. money), dollar denominated securities (v.s.
securities), and pound denominated securities (U.K. securitiel);l, All deposits
are liabilities of one of the two central banks, and each central bank accepts
only deposits denominated in its country's currency.gj The nominal interest
rate on deposits is fixed at zero. Securities are fixed in nominal value in the
currency of the country in which the issuer resides and have variable nominal
interest rates. '

The exchange rate, S, defined as the dollar price of pounds, may be fixed by
the centr;l banks or may be flexible. The expected percentage change in the
exchange rate, s, is the same for all wealth holders. s is assumed to be a given
number, usually zero, under fixed rates and is taken to be a decreasing function of
the gap-between the current exchange rate and its "normal" level, E, under flexible

rates:

s = 3(845). s 0.

s-5 <
This formulation implies that expectations are stabilizing, and it is retained
through most of the analysis though occasionally reference is made to the case of
destabilizing expectations (3545 s 0).

Wealth holders in each country hold domestic money and both types of
securities. They regard the three assets they hold l; imperfect uubs:itutes.éj
Wealth holders ip the U.S. base their nominal demands in terms of dollars for U.S.
sq;ﬁriticl. Bd. for U.k. securities, SFd, and for U.S. money, Hﬁ, on their existing
dollar denominated nominal ue#lth, W. It is assumed that the fraction of their:

pominal wealth which they wish to hold in each of these three assets depends on the

{nterest rate on U.S. securities, r, and the interest rate on U.K. securities adjusted

for the expected rate of change in the exchange rate, r' + s, but not on their current

savings so :hati,



d

B = b(r, r' + s)W, - . (1)
sFd = £(r, ©' + 5)W, ()
M e m(r, £+ )W | _ 3)

Similarly, U.K. wealth holders base their pound éznominated nominal demands fer

] 1 ]
U.S. securities, %Bd , for U.K. securities, Fd , and for U.K. money, Nd , on their

existing pound denominated rominal weslth, W', so that

% Bd' = b'(r-s, r')W', (4)
dl
F- = f'(r-s, W', )
d' ] ] ]
N =n'(r-s, r')W’. (6)

W and W' are given by

w =+ B+ sF,
W'-NA‘+%BA'+FA'.

where the superscript (A) denotes actual holdings of a given asset.

The balance sheet comstraint for U.S. wealth holders requires that the sum of

their nominal demands for all assets must be equal to their wealth which is defined

to be the sum of the nominal values of the securities and money they currently hold.

This constraint implies that b, f, and m must sum to one and that the sum of the

partial effects on the three asset demands of a change in eituer ot the two interest

6/ :
rates must be zero. U.K. wealth holders face a. similar balance sheet constraint.

"

.Thus

only two of the three asset demand functions are independent in e;ch country. The two

securities and home country money are assumed to be strict gross substitutes in the

portfolios of wealth holders in each of the two' countries. This assumption

[N
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means that if the interest rate on a given security rises, desired holdings
of that security increase while the desired holdings of the other security

and money decline.

The liabilities of the FR are the stock of U.S. money held by the U.S. public,

L
Ms, and the stock of U.S. money held by the BCOE, M° ; its assets are its hold-

ings of U.S. securities, Bc, and the dollar value of its outside reserve assets,
aR.l/ R is the FR holding of outside reserve assets such as gold or SDR's, and o

is *“e Joliar price of outside reserve assets. The FR balance sheet is

1
M® =B +GR-M +A (7
where A is a balancing item which changes to offset changes in o.

For the BOE we have

L ] L
N = fC +o‘R'+%(Bc + M) + A (8)

where 18’ is the stock of U.K. money held by the U.K. public, F¢' is the BOE
holding of U.K. securities, g' is thz 7=z 4 lie ©7 vrtside reserve assets,
R' is the BOE holding of outside reserve asseis,”S is tne dollar price of
pounds, Bc' is the dollar value of the BOE holding of U.S. securities, MF. is
the dollar value of the BOE holding of U.S. money, and A' is a balancing item

which changes to offset changes in o' and S. The total world supply of out-

side reserve assets (E) is fixed, and
ResR+R'." (9)

Equilibrium in the world market for U.S. securities requires that the
supply of U.S. securities available to the public, B3, given by the total
-8
supply of U.S. securities, B , minus the holdings of the FR and the BOE,

equal the demand for these securities by wealth holders in the two countries:

BS = B - BS - B¢ = b(r, r'+s)W + Sb'(r-s, r')V', (10)
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Similarly, the supply of U.K. securities aveilable to the public in dollar
terms, SF’. given by the total supply of foreign sgcurities minus the holdings
of the BOE, both in dollar terms, must equesl the dollar denominated demand fcr
these securities by wealth hclders:g/
SFS = S(F-F°') = f(r, r'+s)i + Sf'(r-s, r')W". (11)
Using the central.benk balance shect identities and the fact that the

total supply of outside reserve assets is fixed, the money market equilibrium

conditions for the two countries can be written as follows:

s = c \C‘ = '
M B+ cR=-M + A=rg(r, r'+s)W, (12)

' - :
sN® = S[F' + o'(R-R)] + BS' + M®' + SA' = sn'(r-s, r')W'. (13)

Three of the four market equilibrium conditions are independent, so three
10/
endogenous variables can be determined. Different sets of three variables are

taken to be endogenous at different stages in the study depending upon the

situation which is being analyzed. 1In one important case under fixed rates,

for example, the two interest rates, r and r', and the stock of reserves held b
y

the FR, R, are regarded as being endogenously determined, and all the other
variables are considered to be given exogenously.

In Figure 1, four schedules are plotted which show the pairs of r and r'
vhich are compatible with equilibrium in each of the four financial asset
markets. The curve labeled BOBO gives the combinations of r and r' for which
the private demand for securities issued in the U.S. is equal to the fixed
'suppiy of securities issued in the U,S. minus the holdings of U.S. securities
by the FR and the BOE. The curve slopes upward; an increase in r causes an
excess demand for U.S. securities so that r' must rise in order to cut demand
back until it matches the fixed supply of U.S. securities available to wealth

holders. Minus (plus) signs in a region near the schedule for a giver market

e
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indicate that the interest rate pairs in that region imply excess supply ::::)
(demand) in that market; vertical (horizontal) arrows represent the direction

of pressure on r (r') in each of the regions. The curve labeled FOFO represents
the combinaticns of r and r' which insure that wealth helders' demands for
securities issued in the U.K. are equal to the available sﬁpply. The FOFO curve
is positively sloped; an increase in r is required to offset the excess demand
caused by an increase in r' if private wealth holders are to continue to be
satisfied holding the available supply of U.K. securities. Combinations of

r and r' that equate the demand for and supply of U.S. money, given a fixed

U.S. money supply available for the public to hold, are plotted as the MOMO curve.
The MOMO curve is negatively sloped since an increase in either r or r' reduces
the demand for U.S. money. Combinations of r and r' that equate the demand for
the fixed supply of U.K. money are plotted as the NONO curve. The NONO curve is

negatively sloped since an increﬁse in either r or r' reduces the demand for ‘f-.\
U.K. money. v
The assumption that the three assets held by wealth holders in each of
the two countries are strict gross substitutes, insures that the slope of the
FOFO curve must be greater than the slope of the BOBO curve, Suppose that all »
four markets are in equilibrium as at 8. At every point in the quadrant
northeast of ‘O' there are excess supplies of the two kinds of money. The
balance sheet constraints for wealth holders imply that the sum of the excess
supplies for all assets must be zero, so at no point in the quadrant can there
be excess supplies of both of the two securities. This possibility is ruled
out only if FOFO is steeper than BOBO.
It is assumed that wealth holders in each country regard their currency

as a better substitute for the security denominated in that currency than for

the security denominated in the other currency. This plausible assumption is

¢

sufficient to insure that the NONO curve has a steeper (more negative) slope

than the M M curve.
0o
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interest rate changes alone are not sufficient to insure that three
independent schedules will have a common intersection point. A third
variable not shown explicitly on the graph, for ;xample, the stock of
reserves held by the FR, mugt be free to vary in order to insure that a
common intersection exists. If three of the four schedules intersect at
a common point, the fourth schedule must also pass through that point.
1t is useful to retain all four schedules even though in a given situation
three schedules are sufficient to determine the equilibrium values of the

endogenous variables.
The Effects of a Devaluation on Financial Asset Holding

It has often been argued that since an exchange rate charge has no
effect on the relative attractiveness of domestic and foreign financial
assets, there is no incentive for wealth holders to rearrangevtheir port-
folios of financial assets following a devaluation, . Those who make this
argument usually assume that wealth holders do not expect the exchange rate
to change and that once the rate changes they do not expect it to change again.
Under these conditions, a U.S. investor compares the proceeds from one dollar

T
placed in U.S. securities, e 0 dollars, witn the procceds from one dollar

r} .
placed abroad, [ gL e© S0 ] dollars, at time zero before the devaluation.
0
1f nothing else has changed and the exchange rate changes from S0 to Sl’ the

'
same investor must compare grO dollars with [ g; ero S1 ] dollars. Since

the exchange rate cancels out in both comparisons, U.S. and U.K. securities
have the same relative attractiveness after the exchange rate change as before
1t.lz/ Thus, the argument proceeds, there should be no incentive for wealﬁh

holders to alter their portfolios.
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This argument is correct as far as it gaes. What it ignores is the i:::)
fact that some wealth holders experience capital gains and others experience
capital losses as a result of the devaluation and that these changes in
wealth are realized completely in the first instance as changes in the home
currency value of foreign.assets. Both the loscrs and the gainers from the
devaluation find themselves with the wrong mix of assets at the prevailing
interest rates given their changed wealth and the form in which the change

has occurred. Thus, wken the wealth effects of the devaluation are taken into

account, there is an inzentive for wealth holders to alter their portfolios.
13/
Consider a devaluation of the dollar in the framework of our model.

U.S. citizens experience a capital gain of FAds dollars while U.K. residents

)
suffer a capital loss cf -EA dS pounds where S is the dollar price of pourds,

]
taken to be unity initially, and FA and BA are the initial holdings of U.XK.

securities by U.S. residents and the initial holdings of U.S. securities by
14/15/ s
U.K. residents, respectively. The increase in wealth in the U.S. comes N

in the first instance as an increase in the dollar value of U.K. holdings

of U.S. securities, and the decrease in wealth in the U.K. comes initially

in the form of a decrease in the pound value of U.K. holdings of U.S. securities.
Following the devaluationm, U.S. residents have an excess demand for U.S.
gsecurities and U.S, money and an excess supply of U.K. securities, and U.K.
residents have an excess dgmand for U.S. securities and an excess supply of

U.K. securities and U.K. money at the original interest rate pair. Thus,

there is a world excess demand for U.S. securities and an excess'supply of U.X.
securities. In Figure 2, the pre-devaluation equilibrium is at the inter-
section of the schedules with the (o) subscript. The impact effect of the

devaluation is shown ty the schedules labeled with the (1) subscript. BlB1

T T v
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must lie below BoBo.since, for any value of r', a lower value of r will clear
the market for U.S. securities following the devaluation. Similar argumerts
can be employed to establish the positions of the other schedules. BlBl and

Flrl must intersect in the region of excess demand for U.S. money and excess
supply of U.K. money. When security markets both clear, excess demands in the
two money markets must be equal and opposite in sign, and, given our assumptions
regarding the relative slopes of the MM and NN schedules and the shifts in all
the schedules implied ty the devaluation, there must be an excess demand for
U.S. money.

The main point of this section it that under most plausible policy responses
by the two central banks, the FR gains foreign assets. However, the ultimate
configuration of Interest rates and the magnitude of the increase in FR reserve
holdirgs depend crucially upon the policy respcnses of the FR and the BOE.

It is instructive to begin with the case in which both central banks
stabilize their interest rates and the BOE holds its changes in reserves as out-
side reserve assets or U.S, money. If interest rates are held constant by
central bank action, the proportion of wealth held in each asset by residents
of both countries remains constant. U.S. residents want to divest themselves
of (l-f)FAus in U.,K. securities and hold mFAdS of the proceeds in U.S. money
and bF'ds in U.S. securities. U.K. residents want to sell (f' + n')BA'dS
pounds for dollars in order to buy (l-b')BA'dS U.S. securities. If interest
rates are to remain unchanged, the FR must meet the demand for U.S. securities
and the BOE must absorb the ananted U.K. securities. U.K. reserve losses are
equal to the sales of U.K. securities by U.S. citizens plus the purchases of

|
U.S. securities by U.K. residents or [(lof)FA + (l-b')BA ]Jds. Of course, the

O

)
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effect of the actions by centrsl banks described above is to shift BB and FF
so that they intersect at a0 again, MM and NN return to their initial positions

as the U,S, money stock increases and the U.K, money stock declines.

If the BOE uses U.S. securities instead of outside reserve assets
or U.S. money to finance imbalances, it will increase the supply of U.S,
securities by the full amount of the saies of U.K, securities by U.S. citizens,
plus the amount of the purchase cf U.S. securities by U.K. residents, This
increase in the supply of U.S. securities exceeds the initial excess demand
for U.S. securities at the original interest rate pair because U.S. citizens
are selling off U.K., securities partly in crder to increase their money
balances. In this case, the FR must buy U.S. securities in an amount equal
to the initial excess demand for money in the U.S. at the original interest
rate pair in order to keep U.S. interest rates from rising.

. Returning again to the assumption that outside reserve assets are used to
finance payments imbalances, we find that if both central banks make no
purchases or sales of domestic securities, the new equilibrium is at the
intersection of 8131 and FIFI at a,. T must fall, agd r' must rise in order

to remove the initial excess demand for U,S. securities and excess supply of

U.K. securities, MM and NN must shift down until they pass through a The

1.
U.S. money supply increases and the U.K. money supply declines by an equal amount,
The shift of reserves from the U.K. to the U,S. can be represented by either
the shift in MM or the shift in NN,

Complete monetary sterilization by the two central banks implies that

equilibrium must be at point a, where MM, and N,N, intersect, The FR sells

11 171
enough U.S, securities and the BOE buys enough U.,K., securities to cause the U.S,
interest rate to rise and the U.,K. interest rate to decline by the amount

necessary to remove the initial excess demand for money in the U.S. and the
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excess supply of money in the U.K. The loss of reserves by the BOE is equal
to the purchases of securities by the BOE which are equal in amount to the
sales of securities by the FR and can thus be represented by the shift in
either FI’ or BB {rom FlFl or BIBI to the position they would have to have {if

they were Lo pass through a,.

Point a. is the eguilibrium point if the U.S. money supply and the supply

3

of U.K. sccuritics remain unchanged. 7This point would be reached if payments
imbalances arec financed with outside reserve assets and the BOE is

passive while the IR sterilizes the U,S. money supply. Asset equilibrium
weuld also be at poirt ag if the BOE sells U.S. securities to finance its
deficit and both certrzl barks are passive., In this case, the U.K. interest
rate must rise in order tc induce residents of both countries to hcld the
unchanged supply of U.K. securities. The U.S. rate may rise or fall (as in

Figure 2) since either the FR or the BOE sells off enough U.S. securities to

keep the U.S. money stock constant, and these sales may exceed or fall short

of the excess demand for U.S., securities at an unchanged U.S. interest rate

given the U.K. interest rate on the F,F, schedule corresponding to the unchanged

16/ 11

U.S. interest rate.

It 1s important to note that the BOE can avoid reserve losses due to
17/ :
the devaluation. Suppose the FR is passive. If the BOE pursues a large

enough contractionary cpen market operation, it can assure that the new

equilibrium is at point 8, where BlB1 and Mi“l intersect. Since neither the

‘U.S. money stock nor FR holdings of U.S. securities is changed at a,, U.s.
18/

reserves must be unchezaged. Of course, this policy response by the BOE

implies an increase in the U.K. interest rate and a decline in the U.K. money

supply.

,f-
¥
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The graphic analysis can be used to determine the relative magnitude of
BOE reserve losses implied by some of the equilibrium Positions we have
considered. The technique for ranking each pair of points is to find an item
on the balance shecet of cne central barnk or the other which remains unchanged
between the two points and then compare the changes in another item between
the two points; this comparison allows us to determine how the third item must
have changed. We shcwed that point a, was an equilibrium which involved
no reserve loss for the BOE by looking at the balance sheet of the FR. Since
neither the U.S. money stock nor the FR holdings of U.S. securities has changed,
the U.S. must not have gained any reserves. Point al involves some reserve
loss by the BOE since the U.K. money supply declines while the BOE holdings of
U.K. securities remain fixed. An even greater U.K. reserve loss is implied by
point a, since the U.K. money supply declines further while BOE holdings of U.K.
securities are still comstant. The U.K. reserve loss (U.S. reserve gain) implied
by point a

3
it would have if it passed through a, since the U.S. money stock is the same at

can also be represented by the shift in BB from BlBl to the position

s, and at a,. The same line of argument leads to the conclusion that a, involves

a larger U.K. reserve loss than a,y since the BB curve must shift even further

to reach a,. Thus, ranking points from least to greatest U.K. reserve loss, we

obtain the following: a, <3 < a3 < ‘2.12/
The magnitude of U.S. reserve gains from the portfolio adjustments due to

the wealth effects of a devaluation depends upon the policy responses of the

two central banks, which in turn depend upon what policies the central banks
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deem appropriate from a domestic point of view and how convinced the BOE is that -_ai
the U.S. should be allowed to accumulate reserves,

1f a devaluation by the U.S. had been expected, asset demands would have been
shifted away from U.S. securities and U.S. money and in favor of U.K, securities
and U.K. money at some point before th2 devaluation. After the devaluation, asset
demands might well shift back to their originmal confizuration; that is, the demand
for U.S. securities and U.S. mcney would rise at the expense of the demznd for U.K.
securities and U.K. money. 7T£ these shifts in asset demands occurred, all the
schedules would shift in the same direction, but farther, at the time of the devalu-
ation. These increased shifts mean that the size of the adjustments in the quantity
variables in the model requirzd in crder for equilibrium to be reattained are larger.
For any given combination of policy responses by the FR and BOE, changes in stocks
of money and securities held by the U.S. and U.K. publics, and reserves held by the

central banks will be &t lezst as large, in absolute value, as they would have been ©

without the additional shift in asset demands.gg/ N

Open Market Operations and Exchange Market Operations Under Flexible Rates

The purpose of this section is to explore the similarities and differences between
21/

open market operations and exchange market operations under flexible exchange rates.

1f the effects of these operations are different, each type of operation is an indepen-
dent policy tool. Knowing exactly how many independent policy tools they have availabl
is very important to the authorities no matter what the exchange rate regime, and this
knowledge may affect their ;illingness to commit one of their_tools to an exchange rate
target as they must under a fixed exchange rate regime. The crucial question is, can
central banks achieve something different by trading home currency assets for foreign

currency assets than they can achieve by open market operations?

Vo an
2
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Suppose the BOE undertakes an expansionary open mﬁrket operation and that
the FR remains passive. The original equilibrium is given by the intersection
of the schedules with the (o) subscript at 2, in Figure 3, and the BOE open
market purchase shifts FT and NN to FlFl and NINI, respectively. At unchanged

values of r, r', and S, there is an excess supply of U.K. money and an excess
demand for U.X. securities. The excess denmand for U.K. securities puts

downward pressure on r'! which tends to create excess demand for U.S. securities
with resulting downward pressure on T; the excess supply of U.K. money puts
downward pressure on S, the dollar price of pounds. The depreciation of the

pound stimulates demand for pound assets shiftirg NlNl and F uvpwarc for two

1f1
reasons. First, according to the arguments given in the analysis of devaluation,
the dollar value of U.S. wealth falls and the pound value of U.K. wealth rises,
But these changes accrue completely in the form of reduced values of pound

holdings in the U.S. and increased pound values of dollar holdings in the U.K.,

so that both groups want more pound assets. Both groups also want fewer

dollar assets, 8O MOMO shifts down and BOBO shifts up. Second, given our

assumption of stabilizing expectations, a decline in § causes s to rise, a
movement which stimulates demand for pound assets and reduces demand for dollar
assets. Even if expectations are destabilizing, the schedules will shift in
the directions described above if the wealth effects are strong enough., The
new equilibrium pair of r and ¢' must lie within the kite-shaped area bounded
by the HOMO’ Nl 1 BOBO’ and F1F1 schedules. Thus, the expansionary open

market purchase by the BOE with the FR passive lowers r' and S, but the net

effect on r is indeterminate. The U.S. interest rate is more likely to fall
the greater the responsiveness of the demand for U.S. money to exchange rate
changes relative to the responsiveness of the demand for U.S. securities to

exchange rate changes. An interesting special case arises when money
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demands do not depend on wealth and when the cxpected change in the exchangc rate

docs not depend on its level so that morey demands in both countries are independent

of S.EZ/ In this case, the equilibrium is at 2y and r definitely rises.

Now, consider the effects of ar exchange-market operation by the BOE designed to
depreciate the pound. Such an action when undercaker primarily in order to stimulate
the domestic economy has been referred to pejoratively as a competitive devaluation,
Suppose that the exchange-market operation takes the form of a BOE purchase of dollar
deposits with pound deposits. We call this an exchange market intervertion of Type
1. The BOE purchase of dollars with pounds shifts the money market equilibrium sched-
ules to NlNl and MIMI' Assume that the FR is passive., The excess supply of pounds
and excess demand for dollars lead to a depreciation of the pound. This depreciation
increases world demand for pound assets, and reduces world demand for dollar assets,
and the FOFO’ NlNl, and BOBO schedules shift upward while the MIMI schedule shifts
downward. Although one would expect that r would rise and r! would fall, this is not
necessarily the case., The larger (smaller) the responsiveness of the demand for U.S.
securities to exchange rate changes relative to the responsiveness of the demand for
U.K. securities to exchange rate changes, the more likely it is that both interest
rates will rise (fall). In the special case in which money demands are not respon-
sive to exchange rate changes so that the responses of‘U.S. and U.K. security demands
to exchange rate changes are equal but opposite in sign, equilibrium is at 2, where
r' is lower and r is higher.

The BOE would probably not hold dollar deposits but would convert the proceeds
of its intervention activities into U.S. securities. The net result of all thesc
operations is an exchange of home money for foreign secufities which we call an ex-
change market operation of Type 11. This type of exchange market operation is
particularly interesting because European monetary authorities, especially the
British, have, at times, performed their "open market operations" using U.S. securities;

that is, they have conducted "monetary policy" over the exchanges. In the graph, an
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exchange market operation of Type 1I can be represented by shifts of NONO to NINI t:::)

and ByBg to BB;. 1f the FR remains passive, the equilibrium point lies somewhere

in the kite-shaped region bounded by NlNl, FOFO, Blél and MOMO. Private portfolios

must be adjusted to absorb more U.K. money at the expensc of U.S. securities, and

this adjustment will involve declines in r' and S. The effect on r is indeterminate;

r is more likely to fall the greatef the responsivenesc of the demand for U.S. money

to exchange rate changes compared to the responsiveness of the demand for U.K. secu-

rities to exchange rate changes. I1f changes in exchange rates do not alter money

demands, 8, is the new equilibrium point. Thus, in this special case, open market

operations and exchange market operations have identical effects on interest rates

though the effects on the exchange rate are different. In fact, in this polar case,

the two actions have identical interest rate effects for any given FR policy response.
1f the BOE wanted to depreciate its exchange rate without affecting its money

supply and wanted to hold its reserves in interest bearing form, it would sell U.K. ™~

securities and use the proceeds to purchase U.S. securities, a series of actions L

designated exchange market operation Type 1II. Some analysts regard Type III inter-

vention as potentially very important because they believe it might come to be used

quite widely by cooperating central banks to affect exchange rates without alter-

ing money supplies. This operation shifts the BB and FF schedules from

BOBO and FOFO to BlBl

Type II1 results in an increase in r', a decline in r, and a fall in S.

and FZFZ in Figure 3. With the FR passive, an operation of

While open market operations and exchange market operations have similar effects,
there are clearly éome differences between them in the general case. The comparative
‘statics effects of each of the four BOE policy actions when the FR is passive are
shown in Table I. All of the operations compared are equal in terms of the value of
the assets exchanged. The relative magnitudes are ranked ordinally with the number
one indicating the policy action which results in the largest decline or the smallest

>

rise in the variable under consideration. It is interesting to compare the effect:
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of an open market operatior. and an exchange market operation of Type 11, especially ‘,¢7
since some Europeans use the latter to conduct "monetary policy'. An open market
operation lowers the U.K. interest rate more and depreciates the exchange rate less
than an exchange market operation of Type Ii. Both operations stimulate both the
domestic and trade account components of aggregate demand, but open market operations
have a greater effect on the domestic componcnt while exchange-market operations of
Type 11 have a greater effect on the trade account, The ranking of exchange market
opcrations of Types 1 and II1 with respect to the depreciation of the pound (decline
in S) arises because interest rate mcvements are relatively more effective in remov-
ing disequilibria in the securities maikets than discquilibria in the money markets,
so less movement in the exchange rate is required in the case of an exchange market
operation of Type 1II. Given the attention devoted to exchange market intervention
of Type III as a likely method for cooperative in-ervention, it is noteworthy that
its effectiveness in terms of bang per buck for changing the exchange rate is rela- ~
tively low. Although the ranking in Table 1 depends on the assumption that the FR
is passive, the table can be easily altered to reflect alternative assumptions about
FR behavior.,

1t is important to note that only three of the four policies in Table I are
independent. The effect of at exchange market operation of Type II is the same as
the effect of undertaking simultaneously an open market operation and an exchange
market operation of Type III. Even if all the policy options open to the FR were
considered, it would be true that the two central banks taken together have only three
independent policies which, of course, can be used to attain desired values for
three target variables.

This situation changes markedly if the two securities are perfect substitutes.
In this case, open market operations and Type II .exchange market operations have
identical effects, and Type II1 exchange market operations have no effect. A sufficientes

condition for the two securities to be perfect substitutes under flexible rates is that e

wealth holders be risk neutral. Risk neutrality implies that the rcturns on the two

4
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;securities differ only by the expected rate of chanée in the eichange rate, no matter
;hat the composition of world supply of securities., Since the ccmposition of the
world security supply is inconsequential, purchases cf securities denominated in either
. ecurrency with U.K. deposits have the same efiect and exchanges of securities for
securities have no effect. Tne effects of open markei operations are, however, different
from the effects of a purchase of U.S. deposits with U.K. deposits. Thus, the degree

of substitutability between the two securities is & crucial factor in determining

how different the impact of the different types of central bank operations are.
The Redundancy of the Forward Exchange Market in an Important Special Case

In addition to making portfolio allocation decisions regarding money and securities,
participants in international financial markets may enter into forward exchange contracts.
The authorities may also buy or sell forward exchange. Contrary to what one might expect,
if U.S. securities (dollar securities) are regarded as perfect substitutes for U.K.
securities (pourd securities) except for exchange risk and if capital markets are
perfect, the explicit introduction of a forward exchange market does not add to the
alternatives available to wealth holders in the model of the preceding section in any
material way and, therefore, does not affect the conclusions derived from that model%zlgi/
In this important special case forward market intervention does not add to the ability
of the authorities to achieve desired combinations of money stocks, interest rates, and
the exchange rate since the effects of forward intervention are identical to the effects
of policies already available.

< When constructing a model which includes forward contracts, it is important to be
explicit about the time period to which the model refers and the types of assets

available to wealth holders. 1In order to keep the analysis simple, it is assumed that

asset markets meet at time t and do not meet again until time T, some time in the future.

N\ The assets traded are dollar securities, pound securities, and forward contracts, all

'« of which mature at time T, as well as dollar deposits and pound deposits. Wealth holders

may either burrow (issue securities) or lend (hold securities), and borrowing and lending
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rates are identical. Buying or holding a dollar (pournd) security involves paying $1 <::::
(£1) at time t in return for receiving $er(T-t)[£cr'(T-t)] at time t. Selling or '
issuing a security involves a receipt at t and a payment at T. Buying dollars forward
(selling pounds forward) involves agreeing &t t to receive $1 at T in return for paying
an amount of pounds equal to $% at T whera V is the forward exchange rate, the price
of 8 pound at T in terms of do.lars at T. Selliug dollars forward (buying pounds forwazd):
involves receiving pounds znd paying dollars at T.

Consider the situation of a U.S. resident at time t who has holdings of doller
deposits, dollar securities, pound securities, and net forward commicmen:s.gé/ He
can shift the composition of his portfolio in several ways. There are two ways in which
he can increase his claims to dollars payable at time T, his open dollar position, at the
expense of his money holding. By reducing his hcldings of dellar deposits by one dollar

and increasing his holdings of dollar securities by ome dollar he can obtain a net dollar

return of

er(T-t)_ . C

St 1].

By reducing his holdings of dollar deposits by one dollar and placing the dollar in

covered pound securities he can earn

$[e(r' + @) (T-t)_ 4y,
26/

vhere p represents the forward premium on pounds and is defined by
ICU)

There are also two ways in which he can increase his claims to pounds payable at time
T, his open pound position, at the expense of his money holdings. If he replaces a
dollar deposit by one dollar's worth of uncovered pound securities, he can expect a

doilar return of

sle(r'+ 8)(T-t)_ 1, C
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" where s represents the expected rate of change in the spot rate and is defined by

E - es('r-t)
S
and g is the spot exchange rate expected to prevail at T by all wealth holders in
27/
the U.S. and U.K. 1f he replaces a dollar deposit by a dollar security accompanied

. 28/
by a sale of the proceceds forward, he can expcct to receive

rs[e(r + 5 = ) (T-t)_ 1].

Finally, he can increase his cpen peound position by reducing his open dollar position,
leaving his money holdings unchanged, in two ways. He can reduce his holdings of
dollar securities by one dollar (or borrow a dollar) and buy a pound security (or reduce

29/
his pound borrowings) and expect to earn

s[e(F'H BY(T)_ T(T=0)) _ ¢ (&' + 8 = D)(T-0)_ 1y ( T(T-)

Alternatively, he can sell er(T't) dollars (one dollar in present value terms) forward
30/
and expect to receive

$[e(s - Q)(T't)_ 1] [er('r't)].

The pound returns from portfolio rearranggnents'Open to a U.K. resident who has
holdings of pound deposits, dollar securities, pound securities, and net forward

commitments can be expressed in similar fashion:

Portfolio Rearrangement B Expected Return
pound securities (+), pound deposits (=) £[er'(T-t)_1]
covered dollar securities (+), pound deposits (-) £[e(r-m)(T-t)_1]
dollar securities (+), pound deposits (=) | £[e(r-s)(T-t)_lj

pound securities (+, forward dollars (+)

(r'-s + T-t)
forvard pounds (-), pound deposits (-) - £le @) (T-t) )

dollar securities (+), pound securities (-) £[e(r-s-r')(T-t)_l]er'(T-t)

forward dollars (+), forward pounds (=) £[e(¢‘8)(T-t)_1]er'(T-t)




LN
Given the assumptions that dollar securities and pound securities are perfect ,
substitutes except for exchange risk and that capital markets are perfect, interest
31/
arbitrage insures that
r=r'+g.
To see that the familiar interect parity condition must hecld, suppose that r > r' + 0.

1f this were the case, neither U.S. nor U.K. residents would want to hold pound B
securities for any purpcse. By inspection of the returns described above, it can be
seen that dollar securities would dominzte covered pound securities and dollar securi-
ties combined with forward ca2les of dollars would dorinate pound securities
respectively as substitotes for money for residents of both ccuntries. Similarly,
selling dollars forward would dominate reducing dollars security holdings and buying
pound securities as a means of taking arn open position in pounds without rumning down
money holdings. Reducing pound security holdings and buying dollar securities would
dominate buying dollars fcrwardvas a meﬁns of taking an open position in pounds withour >
running down money holdings. Likewise, if r < r' + ¢, neither U.S. nor U.K. residents
would want to hold dollar securities for any purpose. The assumptions of this section
are the weakest set of assumpticns sufficient to insure that interest parity holds.ég/
They are not the only set, however. Interest parity would also hold if wealth holders
were risk neutral.

The wealth allocation behavior of U.S. residents can now be specified in more detail.
U.S. residents have demands for money, Md, for open dollar positions, Dd, and for cpen
pound positions measuvred in doilars, SPd. The demand for open dollar positions can be

satisfied by either U.S. securities or purchases of dollars forward so

p? = (B+ ce”T(T-0)yd
vhere C represents net forward purchases of dollars by U.S. residents and Ce-r(r-t)
33/
is the present value of these purchases. The demand for open pound positions can

be satisifed either by U.K. securities or by purchases of pounds (sales of dollars)

i

forward, so
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spd = S[F + He * T ':_)]d

- ‘ -
where H represents net forward purchases of pounds by U.S. residents and He T (T-t)
the prescnt value of these purchases. Given that r = r' + ¢, the returns on all the
alternatives facing U.S. residents can be written as functions of r and r' + s, We

continue to assume that asset demands are homogeneous in nominal wealth so that

Hd = m(r, r' + s)W (14)
B+ ceTT N wpr, ' + s)w ' (15)
-x'(T-

S[F + He (T t)]d = f(r, r' + s)W (16)

where
- m- - ' -
wer +8h 4 s+ P eT(T) 4 gftemT (00D 17)
34/
and where the superscript (A) denotes actual holdings of a given asset, Both b(.

and £(+)-are the same functions that were used above to describe security demands.

presence of forward contracts makes available more ways of achieving open positions
in dollars and pounds, but it does not affect the amount of open positions demanded.
A rise in r with r' constant and ¢ varying to maintain interest parity, for example,
prompts U.S. residents to switch out of U.S. money into either dollar securities or

covered pound securities and to either switch out of pound securities into dollar

securities or buy dollars forward.

is

)
The

The demands by U.K. wealth holders for pound deposits, Nd, pound denominated open

positions in dollars, %{B' + c'e°:(T't)]d, and open positions in pounds,

- ' -
[F' + H'e"T T t)]d are given by

Nd = p'(r -5, ')V’ (18)

gt 4 eI aprr -, T (19)

(F' + BT (T4 oerr o g, 2t)u! (20)
wvhere

weom W L LA L AT L LT AT (), (21)
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1t is assumed that only the U.K. central bank intervenes in the forward market.

t ]
Its net purchases of forward dollars and forward pounds are c® and H° , Tespectively.
Net sales of forward dollars (pounds) by the public must be matched by net purchases

of forward dollars (pounds) by the public so,

] |
=t (22) .
1 L
A G (23)
Increases in dollar purchases must be equal in value to increases in pound sales, so
T

. |
ac® = - var© . (24)

The equilibrium conditioms for the model with forward contracts are

- LI, -
= _5¢ - 8% - ¢ e T a p(r,r'+ s)W + Sb' (x5, T W (25)
- ] 1 et -
S[F - Fc - Hc e T (T t)= f(r’r|+ S)W + sfl(r_s,rl)wl (26)
c c' ' /
B +cl.-M + A =nxm(r,r'+ s)W (27) \
] - ] ]
S[FS 40" (R - R) I+ B + M® + SA' = Sn'(r-s,r")W' (28)
r=r'+og. (29)

Only three of the four equations (25)-(28) are independent as can be seen by using
(17) and (21) to eliminate W and w', and (22) and (23)'to eliminate Cc' and Hc' and then
adding together the four equationms.

The model of ecuztions (25)-(29) can be analyzed u;ing tﬁe graphical framework
described above. The BB and FF schedules are now interpreted as showing pairs of r and
1 gﬁ which the public is satisfied with open positions in dollars and pounds,
respectively. The fcrward premium is determined graphically by drawing a line with a
slope of positive one through the intersection of the BB, FF, MM, and NN curves and
extending it until it hits the r axis., If this line hits the r axis above zero, as
in Figure 4, the pound is at a premium, C

It should be clear that nonz of the results derived in preceding sections is

affected by adding a market in forward exchange. All we necd to know to determine the

— .T,
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N
two iuterest rates and the spot exchange rate are the supplies of the two moneys and ?
the supplies of ne: open positions in dollars and pcunds available to the public.

The composition of the supplies of net open positions is immaterial. The forward
premium is determined recursively given the two interest rates which, together with
the spot rate, clear the asset markets. Even in the absence of & forward mzrket, o
can be determined as the ¢if{(rence beatwcen th: twe interest rates. 1In this case it
can be interpretcd as the '"shadow cost" of reducing arn open position in pounds and
obtaining an oper position in dollars, a set of actions which has an expected rcturn
of -s.
- . c!
Under the assumpticns ¢! this secticn, the purchase of forward dollars (dC ) and
1

. t
sale of an amount of forward pounds equal in value (dHc = - % ac© ) by the BOE has

the same effect as BOL purchases of an amount of decllar securities equal in present

' - -t)
= e r(T t,dcc

]
value to the forward dcilar purchases (dBc ) financed by sales of pound

[ [} or! - [}
securities (ch = - é ét¢ = e (T L)dHc ). Both actions shift BB and FF f{rom BOBO AN

and FOFO to Blnl and Fll-'1 respectively in Figure 4, The final equilibrium is at the ‘/
same point, say 2, in both cases, and the forward premium is reduced from g to wl.zél
This result demonstrates our contention that when securities denominated in different
currencies are perfect substitutes except for exchange risk, forward market interven-
tion does not provide the autherities with an additional policy tool.

Even when official intervention in the forward market is analytically equivalent
to simultaneous intervention in both securities markets, the authorities may find
forward market interventicn useful for opcrational or political reasons. A monctary
suthority might not possesc the securities it nceds tou sell in order to conduct
a8 desired intervention in the securities markets, It was probabiy for this
reason that the German autherities used the forward market to offset the effects

of shifts in private portfolio preferences away from dollar securities and toward

mark securities under the Bretton Woods system, It may appear impolitic at times
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from either a domestic or foreign relations point of view to enter a {foreign
gecurities market, so forward intervention may be used instead. These practical
considerations, while important, should not deflect atf?ntion from the fact that

money stocks, interest rates and the exchange rate are affected in the same way

by both types of intervention.




FOOTNOTES < . }

*Ihis paper was presented at the United States Department of the Treasury Confer-

ence on Effects of Exchange Rate Adjustments held April 4 and 5, 1974, in Washing-

ton, D.C. It will appear ir Clark, Logue, and Sweeney (1576). The part of the

paper in which the effects ci a devaluarion on {inancial asset holding are dis- .ot
cussed is drawn from Girton and Kenderson (1973).

The authors would like to express their appreciation to their colleagues in
the International Finance Division for us=ful comnents and suggestions, Especially
helpful were Don Roper, Robert Townsend, Jeffrey Shafer, and Michael Dooley, whose
own work [Dooley (1974)] on the problem considered in the final section of the
paper has influenced us significantly. No one but the authors is responsible for
the paper's remaining shortcomings, The analysis and conclusions of this paper
shotld not be interpreted as representing the views of the Board of Governors of
the Federal Reserve Systew or anyone else on its staff,

1/ The model used ir the first three sections of the paper contains no forward
market. A forward market is introduced in the final section of the paper.

2/ The model can be modified to allow both central banks to accept deposits

denominated in both currencies so long as some assumptions are made which determine

the desired liability composition for each central bank. Some of the implications

of introducing a fractional reserve commercial banking system into the model are

explored in Girton enc Hernderson (1976b). There it is shown that, under appropriate
assumptions, the central bank and the commercial banking system in each country can

be consolidated and high-pcwered money can be cancelled out as ar intrasector itam |
without losing sight of the essential features of the problem under consideration. \‘-"

3/ The assumption that all wealth holders expect the same percentage change in the
exchange rate makes possible considerable simplification in the exposition of the

model, but this assumption can be dropped without affecting any of the conclusions
of the model.

4/ Wealth holders in each country might regard the two securities as imperfect
substitutes for two sets of reasons. First, the two securities are issued in
different countries and wealth holders might believe that the returns to the two
securities are uncertain and that these returns are not perfectly correlated either
because they perceive that fluctuations in economic activity are not perfectly
correlated across countries, or because they view governments as having different
degrees of "responsibility"; that is, business and political risks might be different
in the two countries. Second, the two securities are denominated in different
currencies so actual or potential exchange rate movements or exchange controls add
exchange risk to the other risks associated with holding "foreign'" assets. Either
set of reasons is sufficient to insure that wealth holders in both countries would, °
in general, want to hold well defined amounts of both securities.

3/ The demand functions used in the text can be arrived at from more
general demand functions by ignoring interest payments, assuming first
degree homogeneity in wealth, and subsuming variables held constant
into the functional form. .

O
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6/ See Tobin (1969). The U.S. balance sheet constraint is
= gA 4+ sP® + v = 39+ srd 4,

where BA, FA, and MA are predetermined actual holdings. This identity
and equations (1) through (3) imply

Md= m(r,r'+s)W = [1-b(r,r'+s)-£(r,r'+s) ]V,

e

+m , -0,

br + fr+ m = b + fr'+s £'ts

r'+s

where b is the partial derivative of b(r.r'+s) with respect to r, etc.
Similarrrelationships hold for the U.K.

7/ We assume that the FR does not hold U.K. securities or U.K. money.

8/ The total supply of U.S. securities (B) is equal to the sum of cumulated
U.S. government deficits and the value of net claims to the_income of the
capital stock of the U.S. non-financial corporate sector. B might also
{include consumer debt, but we assume that obligations of ultimate wealth
holders to one another are netted out. F has a similar interpretation.

9/ 1Instead of including in B and F all securities issued in the two
countries, it may be useful to restrict attention to some subset of
securities. A significant part of short-run financial capital movements
seems to be made up of changes in holdings of short-term (liquid) assets.

1f people quickly balance money and short-term security holdings according

to rates of return independently of their holdings of long-term (illiquid)
securities, then,for some purposes,defining W and W' to include only short-
term securities and money may be useful. The treatment here is theoretical,
and no attempt is made to prejudge the question of what is the best empirical
definition of allocatable wealth in any particular application,

10/ Adding the left hand sides of (10), (11), (12) and (13) we obtain the
total dollar value_of all assets available to wealth holders, which can be
expressed as B + SF + oR + A + SA' since § = ¢/c¢'. Adding the right hand sides
of (10), (11), (12), and (13) and taking account of the fact that

b+ f+m=b"+ £f' +n' =1, we obtain world wealth in dollar terms of

W+ SW'. B+SF+oR+A+ SA' is identically equal to W + SW', so only three
of the four market equilibrium conditions are independent,

11/ o0of course, if a devaluation is anticipated, asset demands shift away from
_ the money and securities of the country whiclh is expected to devalue. After the
devaluation has occurred, these asset demand shifts probably are reversed if no
further devaluation is expected. We consider here the less realistic case of an
unanticipated devaluation in order to highlight what we believe to be a necessary
modification of conventional arguments. Later we consider the case in which a
shift in asset Jemands occurs at the same time as a devaluation.
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12/ There may be other avenues in addition to those we consider below in the text
through which an exchiange raic change can affoet the relative attractivences of ~
U.S. and U.K. securities. For example, if a country devalues in order to free it-
self from an underemployment-dcficit dilemma situation, investors might expect that
{ncreased economic activity resulting from the direct impact of the devaluation and
a rclaxation of constraints on expansionary policies would lead to a higher return
on the securities of the devzluing country. Our model is not well suited for an
investigaticn of these cffects, so we abstract from them here,

13/ The devaluation may be reflected in a change in ¢, the dollar price

of outside reserve assets; in o', the pound price of outside reserve assets;
or in both., Of course, at lecst oune currency price of reserve assets must
change. The relationship between dS, dc, and dc' is given by

= _1_ - '
ds o do ng do'.

changes in S, ¢, and ' alter the domestic currency value of the initial reserve
g )

hcldings of both central bznkes, The size of these effects, the impact
nffects of a devaluaticr on the value of reserve holdings, depends upon how
rmuch of the devaluaticn is reflected in ¢ and how much in ¢'. We want to
assume that these impact e{fects themselves cause no changes in the money
supply of either country, so we assume that the two central banks simply
change A and A' so as to offset the impact effects of changes in§, ¢, and &'
on the domestic currency value of their assets,

dA = - R ds
- C' C'
dA' = - (R - R)ds' + (B~ + M )ds.

™

14/ We continue to assume that asset demands are homogeneous of degree one
in nominal wealth and that output prices are constant in home currency.

'
15/ Throuchout this section and the next we assume that FA and BA are pocitive;
that i{s, we assume that residents of both the U.S.,gnd the U.K. have positive net
holdings of foreign securities. If either Fx or B or both are negative, the
description of how the schedules shift when the exchange rate changes must be
modified somewhat, and some of the results may be changed.

16/ 1In graphical terms, the question is whether or not the distance between
MMy and measured along a line through (ro, r!) and parallel to the r'

axis is greater than the distance between F FO andOF F1 measured in the same

wvay. An algebraic analysis reveals that the answer to this question is
indeterminante. The shift in MM is given by

i!;'_m .-mFA
ds rer, mr,w . o

and the shift in FF is given by

ar' |FF_orf + [bPA 4+ £18A'), to.
] L
ds r-ro fr'w + £ r.w

The expressions for both shifts are positive, and the difference between them
may be positive or negative.

¢)

11/ The two central banks cannot, of course, attain inconsistent reserve
targets,

T e S ———— - .- o— - — . . . 'q'
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18/ 1t was explained'in footnote 13 that a devaluaction has impact effects on

"the values of initial reserve holdings. In describing the reserve changec con-

sequent upon & devaluation, we ignore the impact effects and concentrate instead
on reserve changes which reflect changes in the two money supplies and changes in
central bank holdings of securities,

19/ We have not ranked a, because the graohical techaique is insufficient in this
case. However, it can be proved algcbraically that the rescrve loss for point ao
is ranked between the losses for points a, and a,. It is shown in Girton and
Henderson (1976b) that for any given shock to asSet equilibrium, of which devalua-
tion is one example, it is more efficient in terms of the reserve shift required
for the reattainment cf equilibrium for central banks tc keep their holdings of
securities constant and allow money supplies to change, that is, to rely completely
upon what we call pure money adjustment, than for central banks to keep money
supplies constant and allow their holdings of securities to adjust, that is, to
rely completely upon what we call pure security adjustment. Pure money adjustment
alone leads to point a., in Figure 2, while purc security adjustment alonc leads to
point a,., It can also be shown that pure momney adjustment alone is mere efficient
and puré security adjustment aicne is less efficient than what we call cixed nonev-
security adjustment which leads to points which lie in the four-sided figure in
Figure 2, the corners of which are 8,, a5, a,, and as.

20/ Examples can be constructed to show that the same statement cannot be made for
the required changes in interest rates.

21/ For a discussion of the effects of an open market operation by one central bank
under fixed exchange rates given various possible policy responses by the fcreign
monetary authorities, see Girton and Henderson (1973) and (1976b). Further analysis

of the effectiveness of monatary policy under flexible rates is contained in Girton
and Henderson (1976a).

22/ 1In this case the U.S. asset demands, for example, are given by

Md = M(r, ' + s),

34 = B(zr, ' + 5, W),

SFd = ;(r, ' + 8, W),

.where 8 is a parameter; the signs of the interest rates are the same as before, and

;u";w'l‘

23/ Kindleberger (1969) contains a clear statement of this proposition. Dooley
(1974) comstructs a theoretical model of short term capital movements based on the
assumptions used in this section and reaches many of the same conclusions. He tests
hypotheses derived from the model on U.S. capital account data.
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24/ 1In the langvage of footnote 4, it is assumed that business and political risks §
ar. perfectly correlated across the two countries. It is also assumed that forward ~—
contracts are not subject to default risk.

introducing a forward market when business and political risks are not perfectly
correlated across countries makes the model somewhat more difficult to analyze.
However, the major conclusions of the model of the preceding section remain essentially
unchanged under plausible assumptions. For a model which contains a forward market and
is consistent with the assumption that business and political risks are not perfectly’

cerrelated across countries, see Black (1973).

25/ Ue continue tc assume that residents in each country do not hold deposits
EZbominated in the currency of the other country.

26/ The net return can be expressed as

v _r'(T-t)_ ]
Y

27/ The net returr. can be expressed as
r§ ' (T-t) .7
S5 e -1].
28/ The net return can be expressed as
§ (T-t) r g S (T-t)
- r -
{5 - 1] = $[(§)5) - 1)

29/ The net returt can be expressed as

)

*
[% er'(T-t)_ er(T-t)J.

30/ The net return can be expressed as

{5 - 59 - L8] [

31/ Marston (1973) tests to see whether the interest parity condition is met by
Euro-currency interest rates and using monthly data on the Euro-dollar, Euro=-pound,
Euro-mark, and Euro-Swiss franc rates from the years 1966 and 1968-71 finds that
"Euro-currency rates hold quite strictly to the interest parity relationship."
Interest parity does not appear to hold between short term money market rates from
various countries., Marston has suggested that deviations of interest differentials . -,
from forward premia are explained primarily by capital controls. Dooley (1974)

has argued forcefully not only that these deviations are due to capital controls,
but also that they are independent of the relative supplies of the assets involved. .
According to this view, there is a set of short term money market instruments traded
in various national monev markets which are perfect substitutes except for exchange
risk when their interest rates are adjusted for the explicit penalties of capital
controls or the implicit costs of circumventing them.

~
\
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32/ Actually, a slightly weaker set of assumptions is sufficient. The securities

need not be perfcct substitutes except for exchange risk and borrowing and lending

rates need not be equal for all market participants. The assumptions must be
met for a group of market participants sizable euough tnat interest parity is

maintained.

33/ Forward purchases of dollars represent dollars at time T and must, therefore,
be discounted back to time t before they can be added to B which represents the value
of bond holdings at time t.~

g&/ If CA is pesitive, HA is negative, but even when the interest parity condition
is satisfied, the expression

AT (1) 4 gif7r (170

is not in general equal to zero. This is because HA represents Eromises to pay or
receive pounds already made, so it is not, in generzl, cqual o = cA where V is the
current forward rate. v

35/ Exchange rate changes affect the schedules in the manner described in

previcus sections if [FA + HAe-T ' (T-t)] and (B> + c? e~T(T-t)] are positive,

that is, if residents in both the U.S. and the U.K. haye positive net ope

positio;s in foreign currency. If either [FA + HAe'r?kT'gg] or [BA? + BAQe-r(T-t)],
or both, are negative, the description of hcw the schedules shift when the excharge
rate changes must be modified somewhat, and some of the results may be changed.

This possible complication does not depend in any way on thc presence of a forward
market. See footnote 15.
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