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EXCHANGE-RATE UNIONS AND THE VOIATILITY OF THE DOLLAR
Abstract —

This study analyzes why formation of an exchange-rate unicn, such as
the newly-established Eurcpean Monetary System, can be harmful to the
interests of some member countries. The framework provided for analyzing
behavicr in the unicn is & three-country model which combines an asset market
determination of exchange rates with a price sector emphasizing wage indexa-
tion behavior and price competitiveness between countries. The three
countries consist of two members of the wnion a2s well as a nonmember country
(the United States), allowing the study to investigate trade and financial
relationships within and outside the union.

The study examines how each country's exchange rates and prices respond
to stochastic disturbances of several types, of which the most important is
a capital account disturbance directly affecting one member's financial market
(originating, for example, in shifts between U.S. securities and those of one
member country). The analysis shows that the effects of the union on each
member country depends upon (1) the source of those economic disturbances which
give rise to fluctuations in exchange rates, (2) the share of trade between
members of the union, (3) the degree of integration between the financial
markets of the member countries, and (L) the responsiveness of domestic wages
and prices to changes in exchange rates.

The exchange-rate union fixes the cross exchange rate between member
currencies, thereby preventing disturbances from affecting this key exchange
rate. In doing so, however, the union may actually increase the variability
of prices in the economy of one member country. The outcome depends
critically upon the degree of financial integration between the two member
countries in the absence of the union. The importance of another factor,
domestic price responsiveness, is brought out clearly by comparing the
alternative extremes of nc price adjustment and full price adjustment to
exchange rate changes. ZFrice behavior interacts in an interesting way with
financial integration to determine the potential gains or losses of each
country in joining the union.

Richard C. Marston

The Wharton Schocl
University of Pennsylvania
Philadelphia, PA 19104
215/243-7626



In the current period of fioating exchange rates, some countries have
chosen to tie their exchange rates together in a joint float against the
U.S. dollar, forming exchange-rate unions within a system of floating exchange
f;tes. The most prominent of these unions 1s the Eurcpean Monetary System --
e union fixing exchange rates between Furopean currencies.l Trhe EM3, as
well as unions elsewhere, represent an imporitant departure from exchange
rate flexibility with effects on union and nonunion countries that need to
be exarined,

The reascns for forming a union vary widely, but one common concern is
about how exchange rate fluctuations affect trading and other economic
relationships between potential members of the union. Countries in exchange-
rate unions often conduct much of their trade with other countries in the
unicn; in the absence of a union, fluctuations in exchange rates disrupt
trade between the member countries and lead to significant changes in their
general price levels. For example, recent exchange rate crises have involved
major fluctuations in the Deutsche Mark price of the dollar; to the extent
that other European currencies have not followed the DM's movements,
bilateral rates within Europe have been affected. Proponents of exchange-
rate unions claim that the fixing of bilateral rates will minimize the

disruptive effects of such disturbances.

Lrhe terminology here is potentially confusing. 1In this study, the
term exchange-rate union refers to an arrangement in which member countries
of the union maintain fixed exchange rates between member currencies, but
with each country retaining its own central bank with control over its
national monetary policy. This limited type of union, which Corden (1972,
p. 3) calls a "pseudo-exchange-rate union,” is to be distinguished from a
"complete exchange rate union,” or monetary union, with & single central
bank and a union-wide currency. i



This paper provides a sramework for analyzing the effects of an exchange-
rate union. The paper shows that the desirability of a union dependc upon

several key factors:

1. The trade pattern of the countries in the union. What is important

is not just the general openness of the economy, &s in McKinnon {1953),
but the share of trade between potential member countries relative to trade
with the rest of the world.”

2. The source of those economic disturbances which give rise to fluctu-

ations in exchange rates. Chief among these are financial disturbances which
affect one member country's financial market more than another, with the
volatility in the dollar exchange rate of that country leading to changes in
bilateral rates in the absence of a union.

3, The degree of integration between the financial markets of the member
countries. This paper shows how financial integration facilitates intra-
union adjustment, not through the long-term financing of deficits within a
unicn, &s in Ingram (1973), but through market adjustments in the absence
of a union.

4. The degree of price responsiveness to changes in exchange rates, &

point emphasized earlier by Corden (1972). The model to be developed will
include & labor market with partiel or full wage indexation and a goods
market with pricing behavior allowing foreign prices to have a direct impact
on domestic prices and with demand behavior reflecting either imperfect or

perfect,substituiion between foreign and domestic goods.

2power and Willett (197%) provide & comprehensive survey of the literature
on optimum currency areas which examines the conditions necessary for success-
ful exchange-rete or monetary unions; McKinnon (1963) and Mundell {1961) are
two early contributions to this literature. Among other studies of unicns
are Allen (1976), Corden (1972), and Ingram (1973), the latter two specifically
dealing with a European monetary union. Thygesen (1979) describes the
European Monetary System.



Section I of the paper develops & financial model for two types of
exchange-rate regimes: fully flexible exchange rates and an exchange-ratle
union floating against the dollar., As in the monetary approach to the
;xchange rate, the transactions demand for money is a key ingredient in the
short-run determination of exchange rates. But the financial model also
includes interest-bearing assets which are imperfect gubstitutes for one
another, and allows for the capital-gains effects of exchange rate changes.
The financial model will beused to analyze the effects of a union in a world
in which wages and the prices of domestic goods are exogencus.

In Section II of the paper, the adjustment of domestic prices to foreign
prices and exchange rates is traced directly to behavior in the labor market
and pricing behavior in the goods market. The wage and price equations,
together with the asset eguations specified in Section I, are used to
analyze several types of economic disturbances, among them fluctuations in
world prices and financial disturbances. Tn Section ITI of the paper, the
expanded model is used to compare experience under flexible rates with that
in an exchange-rate union. The analysis shows that wage indexation plays &
key role in determining whether &an exchange-rate union can achieve its

objectives.

T. TFinancial Behavior in an Exchange-Rate Union

To investigate the relationship among éxchange rates, interest rates
and prices in an exchange-rate union, & three-country model of financial

behavior under flexible exchange rabtesis introduced.3 The three countries

3The underlying model of financial behavior is similar to these cf
Brenson (1976), Girton and Henderson (1976), end Herring and Marston (1977).



include two potential members of the exchange-rate union, countries 1 and 2,
as well as & third country called the United States. Each country has its
own currency; country 1l's currency Is called the franc, country 2's the

mark, and the U,S. currency the dollar. The exchange rates for these cur-

rencies are as follows:

1

¥~ : franc price of the dollar,

X2 : mark price of the dollar, and
12, .

¥+<: franc price of the mark.

Triangular arbitrage ensures that the cross exchange rate between the cur-
rencies of countries 1 and 2 are linked to the respective dollar exchange
rates, Xt = XI/XE. Tn an exchange-rate union, this cross exchange rate
is fixed by foreign exchange intervention as described below.

Fach member country has two financial assets, money (Mi) and a home
bond (1), The United States issues a doller-denominated bond (F)j the
two member countries are assumed to be too small to influence the interest
rate paid on this dollar bond (r°). The public in each member country is
pssumed to hold four different assets: domestic money, bonds denominated
in domestic currency (and issued by the domestic government), and bonds
denominated in each of the other currencies, a range of assets permitting
diversification of portfolios across the three currencies. (See Table 1
for the balance sheets of the public and the monetary authorities of
countries 1 and 2). Domestic money is issued by the monetary authority of
that country, which in turn holds as assets domestic bonds gnd three types
of foreign exchange reserves: dollar bonds and the bonds and money of the

other potential member of the union.



Table 1

Secteral Balance Sheets

Country 1 Country ¢
Monetary Monetary
Public Authority Public Authority
1 lm 2 n
Mt v H Ve a v H Y
g X A" £e XD A"

Aot };lz/x12
xEt s Vi X2F2 Hln/X12 Y
— Mln/x12

Notes: The superscript m denctes the monetary suthority of country 1, n the
monetary authority of country 2, The public of country 1 holds its wealth
(Vl) in the form of domestic money (Ml), domestic bonds (H;l), country 2's
bOﬂds(HZl, which enters the balance sheet at the exchange rate Xlg), and
foreign bonds (Fl, with exchange rate Xl). The monetary authority of
country 1 holds as assets home bonds (H;m), dollar bonds (XlFm), as well as
the bonds (H?m) and money (Nﬁmﬂof country 2 with exchange rate . Tts
1iabilities consist of money held by the domestic publice (Mm) and by the
monetary authority of country 2 (Mln), plus a balancing item (%) which

of fsets changes in exchange rates in the monetary authorities' balance

sheets. The balance sheets of country 2 are explained analogously.



The transactions demand for money plays & central role in determining
prices and the exchange rate, The demand for money is assumed to depend
positively on the ratio of nominal output (Py) to nominal wealth (V), while
éhe demand for home and foreign bonds depends negatively on this ratio.
Holdings of each asset are expressed as a fraction of total wealth, so that
asset demands are homogeneous of degree one in Py and V.u (See Table 2.)

The bonds of countries 1 and 2 pay interest rates of r+ and rg,
respectively; the total expected return for the ith country investor includes
the expected change in the exchange rate zi = li(xi) - XE7/Xi, for Xi = Xl,
X2, ¥12  The asset demands of the public are assumed to be gross substitutes;
that is, asset demands are positively related tc the own interest rate and
negatively related to the returns on other assets. Each asset demand

hij

includes a stochastic element (U, u™*?, or ™y,

the properties of which
will be specified below. The equilibrium conditions for the money and bond
markets are set out in Table 2.

Because of the inherent complexity of the three country model, several
additional assumptions are adopted to simplify the analysis:

1. Countries 1 and 2 are assumed to have "identicel" financial behavior.
The initial portfolios of the two countries are identical in the sense that
the public of each country holds the same amount of its own domestic meoney
and bonds, dollar bonds, and the bonds of the other country; ore country's

initial portfolic is thus the mirror image ¢f the other country's portfolio.5

hFor g similar formulation, see Henderson (1977).

SThe assumption of identical behavior does not require that country 1
hold equal amounts of its initial wealth in country 1 and country 2 bonds,
but only that its initial holdings of country 1 (2} bonds be equal to
country 2's initial holdings of country 2 (1) bonds.

-
.
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The asset demands of the two countries, moreover, are equally sensitive to
changes in own interest returns, cross returns, output or wealth. TFinally,
the initial levels of output are assumed to be egual in the two countries,
;as are the initisl levels of wealth. This assumption of identical behavicr
rules out the effects of size or other asymmetries within the union, an
interesting topic for later analysis.

2. The elasticity of the demand for money with respect to transactions
is assumed to be unity. With the specification above, this agsumption
implies that & rise in nominal output with wealth constant will increase the
demand for money proportionately, while a rise in wealth with output constant
will leave unchanged the demand for money.6 The demand for mcney is also
assumed@ to be more sensitive to an increase in the home interest rate than
to increases in the interest rates on bonds denominated in other currencies.

3. The disturbances to be analyzed below are all serially uncorrelated
with mean zero. Assuming that expectations are rational, then zi, the
expected change in the exchange rate, mst equal zero for all exchange rates.
More complex types of disturbances would be interesting to study, but wculd

complicate the analysis significantly.

A. Behavior Under Flexible Exchange Rates

To study the response of financial variables to stochastic disturbances,
the asset demands are linearized around the equilibrium values of the

exchange rates (X%), interest rates (r%), domestic prices and output (I%, yg),

6This assumption simplifies the analysis of prices and exchange rates
since increases in prices lead to proportionate increases in the demand
for money, while increases in exchange rates affect the demand for money
only to the extent to which prices or interest returns change.



as well as the disbturbances (u.g“‘1 = ugla= ugl = 0). For convenience, the
initisl values of all prices and exchange rates are set egual to unity.

The four equilibrium conditions in Table 2 determine four financial
102 1 2 . PR -
variables (r~, r, X, ) as functions of prices, output, the disturbances,
as well as other variables. In the analysis below, the relationship between

exchange rates and prices will be of major interest. For this reason, the

four equations are solved for the two exchange rates (Xi) as follows:

Hil Hig (Xl - X%) Jll(P péyo) + J12 2 2 2 2) - hl bl
i (1)

o)

: - . . . : —
: hil
where Hii’ > 0, H;j, Jtt< 0, and uhl =T+ uhle. Increases in the

level of transactions in either country 1 or 2 lead to changes in the excess

demand for Hl and He;

the coefficients Jii and Jij reflect the direct impact
of higher transactions on the demand for meney and bonds, as well as the
indirect impact working through changes in interest rates., Increases in
exchange rates similarly induce changes in the excess demand for each bond
with the coefficients Hii and Hij reflecting the impact of changes in
exchange rates on these asset demands,

To understand the adjusiment of interest rates and exchange rates in
the two countries, consider the effects of an increase in the price of
country 2's goods (IQ). The higher price Jevel leads to &n increase in
country 2's interest rate. An excess demend for H2 and excess supply of Hl

thereby develops, with changes proportional to the coefficients J22 and Jle,

respectively. To restore equilibrium to the H2 market, the mark must

TThe explicit expressions for these coefficients are given in the
appendix.
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appreciate. The mark price of the docllar, X2, mst fall with the magnitude
of the appreciation dependent upon how sensitive is the demand for H2
to changes in X2 as reflected in the coefficient, Hig. Similarly, the mark
-;ust appreciate relative to the franc; that is, the franc price of the mark,

12

X%, nmust rise.

Z

i

The impact on Xl of a rise in P2 is not as straightforward. Xl and ¥
together must adjust so as to increase the demand for country 1's bonds.
But it is possible for the demand for Hl to increase even when the franc
appreciates relative to the dollar (X:L falls). To examine this possibility,
the excess demand for Hl due to changes in exchange rates is rewritien as a
function of the two franc exchange rate58 (where both coefficients are

9

positive:
(Ll + 1) O - %)+ (k) (X - %),

Since the franc price of the mark (Xle) necegsarily rises, the excess demand
for H} can rise even when Xl falls if this demand is particularly sensitive
to X1° so that the coefficient (-Hie) is large relative to (H}lcl + Hiz).
Otherwise, Xl will depreciate along with Xlz.

The two coefficients, (Hil + Hig) and (—Hi2), reflect the degree of

financial integratidn among the three countries. The second coefficient is

large relative to the first when the public of country 1 (2) primarily holds
the bonds of counfgi 2 (1) rather than dollar bonds. In this case of a high

degree of financial integration between the member countries, a small change

822 _ 3%2) is approximately equal to (xl-x(l)) - (xz-xg) for small

discrete changes around Xé = Xg = Xég = 1.
9t can be readily shown that (Hi1 + HiE).>-O, while as previously noted,

< 0.
X2
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in Xlz has a substantial effect on the excess demand for country 1l's bond.

in the opposite case where the public in each member country primarily holds

dollar bonds rather than the bonds of the other member country, the first

il e

coefficient is larger. Then a small change in zi'has a substential effect

on the excess demand for ccuntry 1's bond.lo

When the equations in (1)} are solved for the two dellar exchange rates,

the result is the two eguation system:

— —
1

N e R o

2 .2 o1 22 ‘22 22 1 (hE he)/
(x -xo) A%l A (P . —Poy0> Hil-Hxl )
11 27
(Hig S, )/A <o,
A = @2;2 g - u, J22>/A Z o,
222 2 Ll pPL A2 4 (Hlx_l i, - Hp Hi_‘l) .

where All

fl
§

I
|

n

The coefficients Aii and Aij summarize the all-important impact of prices on
exchange rates. As the previous discussion indicated, a rise in the price

of country 2's goods must lead to a fall in the mark price of the dollar,

XE, so A%2 mst be negative. Since the financial sectors of countries 1 and 2

are assumed to be identical, the impact of & rise in Pl on X+

mist alsc be
negative (All = Agg). In response to & rise in Pz, however, the franc price
of the dollar, Xl, can either rise or fall, so AY2 cen be positive or
negative. The same indeterminancy pertains to A2l.

The relationship between the price of a country's goods and its dollar

exchange rate is illustrated for country 1 in Figure 1, The curve labelled

lQAlthough this discussion has centered on the coefficients in the equa-
tion for Hl, the coefficients in the H® equation can be similarly compared.
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Xl

Figure 1, Impact of a Foreign Price Disturbance under
* x
Fixed (A A" ) or Flexible (AA) Exchange Rates,

Figure 2. Impact of a Capital Account Disturbance with

Fully Indexed Prices.
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AA represents those combinations of Pl and X*

which keep the asset markets
in equilibrium. A higher price level increases the transactions demani for

money and the domestic interest rate. To restore eguilibrium to the asset

mérket, the exchange rate must fall (the domestic currency must appreciate),

B. Behavior in an Exchange-Rate Union

In an exchange-rate union beitween countries 1 and 2, the monetary
authorities intervene in the exchange market to keep fixed the franc price
of the mark, x12 = Xl/Xg. The franc and mark prices of the dollar then float
together: (Xl—Xé) = (Xe—Xg). Suppose that the foreign exchange intervention
is carried out by the monetary authority of country 1 who buys (or sells )
country 2's currency and sells (or buys) country l's currency to keep X+
fixed. (The results would be the same if country 2 carried out this inter-
vention.)ll The four asset equations described above would then determine
rl, rg, = Xe, and M2m, the last variable representing the holdings of

country 2's currency by country l's monetary authority. The four eguaticns

can be solved for the dollar exchange rates as functions of nominal output

in each country and the disturbances, uPt:
: i 1 2,22 P @t + @)

(t-x) = Bl(Plyl-Péyo) + B (PPy -Poyg) - o 0 (3)

o(E:. + HL)
x1 2
21 -
1 Jll + J 2 1 12
where B =-(;1—T') <0, B- = B,
2 +H
xl o x2
1

lOther more complex types of foreign exchange intervention involving
the purchase or sale of securities might also be examined. Marston (1980)
analyzes the effects of different types of intervention in a two-country
model with stochastic disturbances.

12Bl mist be negative because J11 + J21<: 0 and Hi

+H';L{9>Obythe
assumptions outlined above. -

1
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This equation shows that an increase in prices or output in either country
leads to a fall in both countries' dollar exchange rates.

Comparison of the coefficients in equations (2) and (3) provides scme
insight into the effects of 2 union. The coefficient of (Piyi-P%yé) in
equation (3), Bi, is the average of the coefficients of that same veriaple
in the equations (2) for flexible exchange rates.13 By joining the union,
countries 1 and 2 find their dollar exchange rates sharing equally the
effects of price disturbances in either country's market.

In the union & rise in Pz, for example, leads to an increase in
country 2's interest rate and in the demand for country 2's currency; as a
result, there is an incipient rise in Xlz and fall in Xz. To prevent Xlz
from rising, the monetary authorities of country 1 intervene in the exchange
market, selling couniry 2's currency and buying its own currency. The excess
gemand for country 2's currency is thereby reduced and the excess demand
for country 1l's currency increased., The net result of the intervention is
that Xl and X2 fall by the same amount, thereby cushioning the impact of
country 2's price disturbance on country 2's exchange rate.

As in the ease of flexible exchange rates, the curve AA in Figure 1
can be used to describe the inverse relationship befween the dollar exchange
rate of either country, Xi, and the price of that country's goods. But
it should be clear from the above discussien that the impact of any change
in prices on that country's dollar exchange rate is moderated by intervention
in the exchange market. Because exchange market intervention has the
effect of dispersing the impact of a change in prices on either dollar

exchange rate, AA is steeper in the case of an exchange rate union (8 e BT < 0).

13mhat is, (All+A21)/2 = B* and (A12+A22)/2 - 1°.



15

C. The Effects of Capital Account Disturbancec

With the alternative financial models specified, we can analyze the
effects of economic disfurbances on the financial markets of the two
countries. In both exchange rate regimes, these disturbances will lead to
changes in interest rates and exchange rates, which will in turn induce
adjustments in prices and output. Of particular concern are the effects of
the disturbances on the general price indices in each eccnomy, since these
price indices presumably reflect the purchasing power of local incomes
{including wages, as will be seen below). For the two member countries, the

general price indices are gefined as follows:

1

Lo bR (0392 @3xh s,

1° = (pH/x2)%2 (9)%22 (Px%) %23, (%)

]

where 2 &, 1 fer i =1,2.

S

Country 1's price index, for exampile, is a function of the prices in francs
of country 2's goods, U.S. goods, &as well as its own goods. The analysis to
follow will determine for each regime the effects of disturbances on the
variances of these two price indices. In this section, adjustment in the
financial markets alone will be considered, while in the next two sections
the analysis will be extended to the labor and goods markets.

The economic disturbances which will be of central interest in the
analysis are ones which directly affect one member country's currency
vis-a-vis the dollar. The specific disturbances discussed in this section

are random shifts between the securities of country 2 and the United States,l

lL‘O‘ther types of disturbances are considered in later sections of the
paper.
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. he fey he 2 o5 2 . he fz
with E(u™) = E(u'°) = 0, E/(u )37 =0\ 5 Elzu )_7 =0 .5 ond E(x™u ") =
- thcfz. These capital account disturbances will induce changes in the mari:
price of the dollar. But, in addition, under flexible exchange rates such

disturbtances will also change the cross exchange rate between the franc and
the mark and the franc price of the deollar,

By using equations (2) and (3), we can obtain expressions for the changes
in the exchange rates associated with a shift out of cowntry 2's securities
into the dollar security (ul® - ugg < 0). Under flexivle exchange rates,

these changes are given by:

1, H. ,h2  n2
(Xl - XO) ¥ (u" - uy ) > 0,

A
1 (5)
-H
(2 - x5) = 2 @ - W) >0,
A

1
62 - x12) (B ; Hig) (@2 - P2y <o,

This shift out of mark securities causes both dollar rates to rise, but the
mark price of the dollar rises more than the franc price, implying that the
cross exchange rate, the franc price of the mark, must fall. Notice that

the changes in Xl and X12 are dependent upon the two excess demand coefficients
discussed earlier. When country 1l's financial market is highty integrated
only with the dollar merket (so that (H;L(l + Hi2) is relatively large), Xi¢
must adjust more than Xl. When the member countries are highly integrated
only with one another (H;Lc2 is relatively large in absolute value), Xl mus t
adjust more than X 2.

In & union, in contrast, the twc dollar exchange rates rise in tandem

since the cross rate is fixed:
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. 1
o -y = B T ) (2 L) 50 )
2A

1t is readily apparent from expressions {5) and (6) that formation of the

unicn reduces the jmpact of the disturbance on the mark price of the dollar.15

That is because foreign exchange intervention associated with the union helps

16

to disperse the effects of the disturbance to country 1's markets. For the
same reason, the union increases the impact of the disturbance on the franc
price of the dollar., In fact, the change in either dollar exchange rate in
the union is just the average of the changes in the dollar rates in expres-

sion (5).

To determine the effects of the capital account disturbance on the

1 and 1° in (4)

are first linearized arcund their equilibrium values (Ié = Ig = 1), where

genera]l price levels in each country, the expressicns for 1

all prices and exchange rates are set initially at unity. Using the equa-

2
2 IO) can be expressed as functions of

tions in (5}, (Il - Ié) and (I
(uh2 - ugg). The variances of Il and 12 can then be written as follows for

the case of flexible exchange rates:

- 2
C alg(Hil * HiE) + 313Hi2
A

e
oh2

°n

- 2
o [t v B - al] 2
. A “J

Flexible Exchange
Rates {(7)

0 12

.

1585 noted ahove, 0 < _HiE <1Hil. Thus, in expressions (5) and (&),
0> m >E, - ) .
> x2 X2 Xl > - xl-
2

16If both countries experience capital account disturbances, intervention
has the more limited role of evening out any fluctuations in the cross rate.
(See Section III.) '
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The changes in the general price levels depend partly upon the censumption
weights, aij' But alsc imporiant are the excess demand factors determining
{(for the case of a shift ocut of mark securities) how much the mark and franc
;depreciate relative to the dollar and how much the franc appreciates relative
to the mark. (See (5) above.)

Consider first the variance of country 2's price level, U%E' If there
is a shift from the bonds of country 2 to U.S. bonds, the mark depreciates
relative to both the U.S. dollar and the franc., This mark depreciation raises
the general price level of country 2 by raising both the mark price of U.S.
goods {with weight a23) and the mark price of country 1's goods (with weight
By )

The effects of capital account disturbances cn country 1's price level
are not as clear-cut. In response to a shift out of mark bonds, the franc
appreciates relative to the mark and depreciates relative to the dollar.

The franc price of country 2's goods falls and the franc price of U.S. goods
rises, so the general price level can rise or fall in response to this

disturbance. The net effect on the price level depends upon the condition:

1> H-

I"Zoas 2 S Tk

.
3 ;‘(T-EL{I"' Hie)

The two sebs of fectors involved are the share of country 2's goods and U.S.
goods in country 1l's consumption (a12 and a13)’ and the respcnse of the excess
demand for country 1's bonds to changes in exchange rates. To examine the
influence of the exchange rates, assume that the consumption shares are equal
(a12 = a13 . If the demand for country 1l's bonds is highly sensitive only
to the doilar exchange rate (in which case (Hil + Hig) is large relative to
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(-Hig)), then the franc will vary mainly against the mark rather than the
dollar. This would be the case if country l's financial market is more hignly
integrated with the dollar market than with country 2's market. The genersal
;rice level of country 1 then will fall in response to this disturbance,

The general price level will rise in the opposite case where the member
countries' financial markets are highly integrated with one another but not
with the doliar market. The degree of financial integration between countries
1 and 2, therefore, is a crucial element here.

There is an interesting intermediate case where the general price level
is stable in the face of this disturbance. If the excess demand for H1 is
equally sensitive to both exchange rates, then increases in the franc price
-of U.S. goods will offset declines in the franc price of country 2's goods.
Country 1's general price level will be effectively insulated from this
disturbance unless a5 is markedly different.from 313'

Now consider changes in the general price level in an exchange-rate
union where‘(x; - Xé) = (X2 - Xg) and where (X12 - X%E) = 0. The variances

of the price levels in the two countries are given by:

— H; -5
2 _ e (H ., - E )
911 13 %2 HiLcl 0 o
. 2A J Exchange-Rate
— Hi ) -2 Union (8)
2 a_,( H_.) 2
= 2 x1
o o 23 a no
i 2A )

Both countries experience changes in their general price level only to the

extent to which their dollar exchange rates change. And the changes in Xl
2

and X~ are weighted only by the share of U.S. goods in their trade, al3 and

a23, respectively.
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To compare experience in the two exchange-rate regimes, consider firct
the case of country 2. Since in a union the cross exchange rate between the
mark and the franc is fixed, that source of variation in country 2's general
p;ice index (with weight a2l) is eliminated. In addition, the response of its
dollar exchange rate to any disturbance is reduced because of the effect ol
foreign exchange intervention in dispersing excess demand from one country's
market to ancther. Thus, the variance of 12 arising from changes in the
mark price of U.S. goods isalso reduced. Country 2 clearly gains by joining
the union.

Country 1, in contrast, may gain or lose. Introduction of the union

will raise the variance of country 1's price level if the financial marketfs

of the member countries are highly integrated, whether or not these markets

are highly integrated with the dollar market., Consider first the case where
the integration with the dollar market is relatively low. In that case,
country 1's price level will vary mainly because Xl varies in response to
this disturbance. But it was shown previously that introduction of the union
increases the movement of Xl, so the variance of I1 mist be greater in the
union. Secondly, consider the case where the three markets are equally well
integrated. Then, under fully flexible rates, X2 will move in the opposite
direction from Xl, thus helping to insulate country 1's price level from

the effects of the disturbance.17 By joining the union, country 1 loses

the benefit of this insulation.

Only in the case where the menmber countries' financiasl markets are

17Note that country 1 is insulated from changes in the general price
level but not from changes in relative prices. Changes in relative prices
between countries 1 and 2 (or between the U.S. and country 1) may be an

independent source of concern (for example, because they affect resource
allocation).
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tighly integrated with the dollar market alone can a union actuslly reduce

the variance of 1l. In that case, the capital account distwrbance will heve

its greatest impact on the cross ékchange'rate between the franc and the
mark. By Joining the union, country 1 will be able to fix this cross rate
and thereby substitute variability in the domestic price of U.S. goods
for variability in the price of country 2's goods, The more important is
trade between the member countries as opposed to trade witih the United
States, the more will the variance of 11 ve reduced through this effect.l8
The conclusion of this analysis is that an exchange-rate union benefits
one member’country but not necessarily the other, The country which is
susceptible to capital account disturbances must gain as a result of the
unicn, partly because a union stabilizes the important cross exchange rate
between member currencies, but also because the union helps to disperse the
disturbance into the financial market of the other country. The other
country may gain if trade within the union is especially important, but only
if financial markets in the absence of a union fail to moderate movements
in the cross exchange rate., Otherwise, a unian will sectually increase the

variance of iis price level.

18The general condition is that the variance of Il will be reduced by
joining the union only if

1 1
a13(H:~lc1 - Hp)/2 < e (i ¥ ) 4 313H;:»Lc2'
Note that the first term on the right side of the ineguality is positive,
while the second is negative. For the variance of I+ to be reduced, the
share of trade with country 2 must be relatively important, but sc also must
the relative impact of the disturbance on the cross exchenge rate in the
absence of a union, as reflected in (Hil + HiE)'
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The next sections of the paper will extend the analysis tc the markets
for labor and goeds. Section ITI will introduce equations to explain wages,
domestic prices, and output, and will investigate the response of this
extended model to several types of disturbances. Section IIT will then

return to the compariscn of exchange rate unions with flexible exchange ratec,

II. Prices and Wages Under Flexible Exchange Rates

In this section, a simple model of the goods and labor markets will be
introduced. The specification chosen is meant to emphasize the importance of
three factors:

1. wage indexation behavior by which the labor force protects itself
from the effects of price changes, including those originating in exchange
rate changes;

2. direct and indirect linkages between prices in different countries;
and

3. varying degrees Qf substitutitility between foreign and domestic
goods,

The model is meant to be general enough to encompass a variety of different
forms of behavior in the labor and goods markets, but specific enough in

functional form to simplify the analysis.

A. Outline of the Model

Prices exhibit markedly different behavior under the alternative
assumptions of fixed money wages and fixed real wages. The specification of
wage behavior in this paper is chosen so as to encompass these two extreme
forms of behavior, while allowing for the intermediate possibility of

limited adjustment of nominal wages to prices. If Wl is the money wage of
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country 1 and T} 4he price index, wage behavior is described by equation (9):

w=E (rh) t (9)

The expcnent, bl’ is called the wage indexation parameter, where

19
:L

This parameter may reflect wege-price linkages embodied in formal indexation

agreements, or may simply reflect the responses of market-determined wages

to price changes. The general price index which is used in determining money

wages, defined earlier in (L}, includes foreign as well as domestic prices,
The price of domestic goods is explained as & function of wages and

the price of foreign goods:
ol ‘-—lwlcll o 12,512 3y €13, 1,11k
=C (W) (PX™°) (F7%x7) y/37) (10)

Equation (10) may be interpreted as a simple markup equabtion which relates

1 -1 14
P! to wages and the cost of imported materials; in that case, C (yl/Yl)
is a markup term which varies with output relative to capacity output Fh.

- . . . <

The coefficients Cyqs Cip c13 would satisfy the inequalitly 14 + c12 + cl3._ 1.
Alternatively, the foreign prices may capture the influence of foreign
competition on the domestic price markup.2o Finally, if the domestic industry
is perfectly competitive (with a Cobb-Douglas technology, for example), then

the markup will again vary with output and the coefficients of wages and

19or studies of wage indexation behevior, see Fischer (1977), Gray
(1976), Modigliani and Padoa-Schioppa (1978), and Sachs (1979); the latter
two studies deal with open economies.

OFor a similar formulation, see Modigliani and Padoa-Schioppa {1978).



foreign prices will satisfy the equality ¢ ) + ¢ ¥ G135 = 1 (so that
equation (10) is homogeneous of degree one in wages and prices). Whichever
interpretation is given to eguation {10), the specification is broad enough.
io allow for e direct influence of foreign on domestic prices, or to allow
foreign prices to affect domestic prices only indirectiy through wage
indexation (in which case, ¢q9 = 1 in the homogeneous case).
The demand for the output of the demestic industry is expressed as &

sunction of foreign prices relative %o domestic prices as well as an

1 . . . .
exogenous element, G, representing government spending, foreign income, &3

well as other variables:gl

e 22 /PyglE JT3 ) /P}fﬁ & (11)

with g 0. The coefficients g0 and gl3 reflect the degree of

127 813 %
substitutibility between domestic and foreign goods; if foreign and domestic
goods are perfect substitutes, these coefficients approach & iimiting value
of infinity.

The equations describing behavior in the goods and labor markets
together provide a second relationship between the exchange rate and domestic
price reflecting the impact of foreign prices on the domestic wage and the
price of domestic output. To derive this relationship, equations (9), (4),
(10) and (11) are linearized around the equilibrium values of prices
(P%, Pg, Pg), wages (W%), and the exchange rates (X%, Xg, Xée), all of which
are set equal to unity, as well as domestic output (y%). After solving

this system of equations for the domestic price as a function of the exchange

2lgimiler demand functions are found in Dornbusch (1976} and Sachs
(1979). Note that equation (11) for simplicity ignores the impact of
interest rates on aggregate demand.
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rates and foreign prices, the result is the following equation:

(Ph-2) = Y2 /Te2-F2) + (X -Xg) - (2-x2)7 + B3 /0-m) 4 O-x)/,  (29)

12 _ )

where BT~ = (ClE + e ybigip * Clhgle)/zi ciqby2yy * Clh(g12+g13l7’
13 _ )
B = (ogq + ey bizyg ¥ Cf )/ LT - etrt e, (810%8,5)/ -

The coefficients E12 and EL3 are crucial parameters in the model since they
incorporate both the direct and indirect influences of foreign prices and
exchange rates on the domestic price.

Country 1 is said te bpe fully indexed if these coefficients sum to

unity: E12 + E13 = 1; that is, if & rise in the domestic currency prices

of both foreign goods leads to an equal increase in the price of the domestic
good. From the expressions for E12 and ElB, it is evident that a fully
indexed domestic price can arise in two circumstances: In the familiar case

where foreign and domestic goods are perfect substitutes (glE’ g3 = o),

the sum of these coefficients approaches & limiting value of onej; since
consumers treat the domestic and foreign goods as indistinguishable, the law
of one price must hold and changes in the domestic currency prices of the
foreign goods induce equal changes in the price of the domestic good.

Alternatively, if the wage indexation parameter, by, is equal to one, so

that increeses in foreign (or domestic prices) are fully reflected in wage
costs, then the domestic price will be fully indexed regardless of the degree

of substitutibility between domestic and foreign goods.22 In the analysis

22In addition, the price equation mist be homogeneous of degree cne
(cll + Cyp €13 = 1), so that increases in wage costs and the costs of
foreign goods are fully passed on to the domestic price.
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to follow, only the latter case of full wage indexation will be referred to,
but the reader may wish to keep in mind the alternative interpretation in

terms of perfect substitutibility between goods.23

B. interactibn.Befﬁéeh Priées‘énd Eichaﬁge Rates

Tr order to investigate the interaction between the wage-price sector
and the asset sector described earlier, consider a simplified version of the
above equations where there is only one foreign country with a price of pf
and a single exchange rate of Xl. Equaticn (12} can then be rewritten as

foltows: 2

(h-rh) = B/OTED) + (KT (12')

In Figure 1, the curve WP reflects the wage-price behavier implicit in (12').
WP has a slope equal to one when the domestic price is fully indexed, and &
slope of less than one otherwise. Similarly, with one foreign country the
asset market equation for country 1 (equation (2)) can be rewritten in

25

simplified form:
(rhxd) = atEyRyd) - W/ (2")

As before, AA reflects the inverse relationship between prices and the

exchange rate based on the transactions demand for money.

23The emphasis on wage indexation reflects recent interest in how the
transmission of disturbances is affected by varying degrees of indexation
in different countries. See, for example, Branson and Rotemberg (1979) and
Sachs (1979).

2]'L]i}l is the counterpart of ]E.l‘j for the case of a single foreign country.

2541 i5 the single country counterpart of A™™, while /i is the
counterpart of Hij/A' Note that Al< 0O and H% >0,
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Figure 1 shows that the domestic price and exchange rate are sirmli-

taneously determined by portfolio behavier and wage and price behaviocr

_(where output for the present is assumed to be exogenously fixed at yl—yi)

To examine this relationship in more detail, equations (2') and (12') are

1

solved to obtain reduced form expressions for X~ and Pl (expressed as

deviations from their equilibrium values):

e %) _ A]wéEl(Pf_Pg) - (WP hl)/Hx (12)
(1-E1Aly%

(lorh) = EE-R) - = g )/, (1b)
(1-2Atyg)

The change in the general price index for country 1, Il, is also written in

simple terms as follows:
S 12 r _f
(£1-13) = &) (B-FY) + (1-a, )/TP -Bg) + (X-x)] (15)

Using this system of equations, we will analyze how prices and exchange
rates respond to two sets of disturbances: a change in the foreign price
and a portfolio shift between domestic and foreign bonds (capital account

disturbance).

1. Fdréign-priéé disturbance

To emphasize the importance of wage indexation in determining the
response of the system to foreign price changes, we will first consider the

case of fixed exchange rates where the asset curve (A¥A¥ in Figure 1) is

2
vertical.26--A rise in foreign prices, (F:—Pg) > 0, 7 shifts the WP curve up

26Equation (14) is replaced by (12'), where (Xl-Xé) =

27Foreign interest rates are assumed to be constant when foreign prices
rise.



by less than the change in foreign prices if wages are not fully indexed.

Tn contrast, with full indexation (the case illustrated), the foreign price
disturbance induces an egual increase in domestic prices. In both cases,
the monetary sector accommodates the increase in prices through an inflow of
foreign exchange réserves and an increase in the domestic interest rate.
With Fh and Pf increasing by the same amount, the general price index, Il,
mist clearly increase by that amount as well.

With flexible exchange rates, the economy achieves some insulation from
foreign price disbturbances. An increase in the foreign price level induces
an increase in domestic wages and prices, but the money surply can nc lenger
adjust to accommodate the increase in prices. As & result, the domestic
interest rate rises and the exchange rate falls; the domestic currency price
of foreign goods rises less than the foreign currency price. Therefore, the
price of domestic goods rises less than under fixed exchange rates.

Consider the case of full indexation illustrated in Figure 1. A rise
in the foreign price level leads to a fall in the exchange rate and rise in
the domestic price as shown. How much Pl rises and X falls depends upcn
the slope of AA (the inverse of A;yé) and therefore upcn behavicer in the

asset market.28 " But as long as the economy is fully indexed, the price of

281n the cese where domestic and foreign bonds are perfect substitutes,
so that the demand for each bond is infinitely sensitive to changes in either
interest rate, the domestic economy can be fully insulated from foreign price
increases. Consider the coefficient of the domestic price, Al, in the asset
market equation (2'); when there is & single foreign country, A~ can be
expressed in terms of the underlying esset demand functions as follows:

Al = hilm;"m%hyn'
nirg (2 (-) - BPPvE/v5),

where h%l, hll are the derivatives of the domestic bond function with respect
to the domes%ic interest rate and the level of transactions, respectively,
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domestic ocutput (Pl), the domestic currency price of foreign ocutpul (Xle),
and therefore the general price index, all rise by the same amocunt:
(Pf-Pé)/(l-Aly%); since Al « 0, this change in domestic prices must be lesc
khan the initial change in foreign prices. The variance of the genersal
price level in country 1 under full indexation is egual t0c5§1 =cr§/

142 2 . i : . :
(l—AlyO) » where ¢ . is the variance of the foreign price level.

2. Capital account disturbance

Tn Section I of this paper, & disturbance involving country 2's capital
scecount was discussed in a model where prices were exogenous. Now that a
wage-price sector has been added, a similar disturbance will be analyzed.
The disturbance takes the form of a shift out of country 1's bond into the
foreign (dollar) bond (Uhl-Ugl)-L 0 in equation (2'), which shifts the AA
curve in Figure 2 to the right. As in the analysis of the asset market alone,
this shift out of the domestic bond leads to a rise in Xl (depreciation of
the home currency). But now that depreciatinn raises the domestic price as
well, if wages respond to changes in the general price level or if foreign
prices directly influence domestic prices.

If domestic prices are less than fully indexed (El-c 1), then the
capital account disturbance will lead to a change in the exchange rate
greater than the change in domestic prices (the slope of WP is less than

one). Let the terms of trade be defined as the ratio of the price of

(Footnote 28 continued)

and where the money demand derivatives are defined apalogously. If domestic
and foreign bonds are perfect substitutes, so that h%l =, then A~ = - ®.

The curve AA in Figure 1 becomes flat, and changes in foreign prices therefore
lead to offsetting changes in the exchange rate, while the domestic price
remains constant.
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domestic goods to the domestic currency price of forelgn goods: T = Pl/(X;Pf}.
As a result of the capital account disturbance, this ratio will fall, thereby
making domestic goods more attractive. By equation (11), domestic demand
and output will rise in response to this change in the terms of trade.

1f domestic prices are fully indexed (the case shown in Figure 2), the
results are quite different. Pl and Xl both rise as before, but fhey increase

by the same amount:
(BB = 2y = - (@) /E (AN (16)

Therefore, there is no change in the terms of trade, and the general rrice

_ 1 1 29
jevel rises as much as P or X,

In the analysis to follow in the next section, these same disturbances
will be analyzed within the context of an exchange-rate union, For this

purpose, the domestic price equation for country 2 is set out below:

(#2-12) = BBLLTPM-ED) + (2B) - (xhaxQ)] + B [TP-F))
+ (X2-X317. (17)

The coefficients in eguation (17) are entirely analogous to those defined

earlier in equation (12). As in the case of Pl, full indexation of country
. 2 .. . . 21 23

2's price, P, occurs when the two coefficients (in this case, E = + E )

sum to unity.

29The variance of the general price level is therefore:

02, = o2 /[R0-AS)T,
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IiI, Prices and Exchaﬁgé Rates in an Exchange-Rate Union

In Section I, the financial behaviocr of two potential member countries
of an exchange-rate union was examined in detail. That section showed how
the member countries were affected by a capitel account disturbance
ocriginating in the financial market of one member. Formation of the union
unambiguously benefitted the member country suffering the disturbance, but
increased the variance of the general price level in the other country i
the financial markets cf the two countries were sufficiently well integrated
in the absence of a union.

One weakness of the earlier analysis lay in its assumption of exogenous
wages and prices for the output of each country. In this section, the
earlier analysis will be modified to allow for the type of wage and price
adjustment outlined in Section I, To emphasize how much difference price
adjustment can make, prices will be assumed to be fully indexed in the sense

30

discussed above. Thus, the analyses in Sections I and ITT may be
considered polar cases representing the extremes of no adjustment and fuil
indexation of domestic prices.

Besides extending the earlier analysis of a capital account disturbance
in one market, this section will also consider the effects of two other types

of disturbances: changes in the price of U.S. goods and capital account

disturbances affecting the financial markets of hoth member countries.

30S:’ane, in these circumstances the terms of trade are constant, changes
in output as given by (11) will be ignored.



A. TForeign Price Disturbances

There are some disturbances for which an exchange-rate union is likely
to make little difference. One example is & change in U.S. prices, which has
its primary impact on both dollar exchange rates, Xl and X2, rather than cn
the cross rate between the currencies of the members, Xlz.

Under fiexible exchange rates, fluctuations in the U.S. price, PS,
induce changes in the prices (Pl, Pe) and dollar exchange rates (Xl, X2)
of both member countries. Higher U.S. prices, for example, increase wages
and prices in countries 1 and 2. Interest rates rise in both countries,
50 Xl and X2 fall (the franc and mark appreciate relative to the dollar).
How much each dollar exchange rate responds to the change in P3 depends

1

upon the parameters in the asset eguations (2), AT and Alg, reflecting the

sensitivity of asset demands to prices, exchange rates, and interest rates.sl
Fluctuations in the general price levels of each country similarly depend

upon the asset parameters. Ii‘gg3 is the variance of the U.S. price, then

the variances of Il and 12 under flexible exchange rates are given by:

2
2 2 11,,12, 1

00 2 (e
02, = o2/[1 - Wy T

In an exchange-rate union, the variances of the general price levels are:

2
2 _ 2 _ 2 1. 241
05, = %" Gpa/ﬁ - (B +B )yoj (19)

1 31lgecall that in the case of a single foreign country, the change in
X~ depended upon the slope of the AA schedule reflecting the asset market
parameter, Al. (See Section II.)
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Sinece we have assumed that financial behavior in the two member countriez iz
identical, all of these variances must be equal.32 In the absence of &
union, the dollar exchange rates and prices of countries 1 and 2 respond
alike to changes in U.S. prices. So formation of the union can make no
contribution to price stability.

If, instead, there were asymmetries between the member countries dependent
on relative size or cther factors, the union could play a limited role in
the case of an external gdisturbance of this type. But that role would be
limited to dispersing any excess demand pressure on the cress exchange rate

arising from differences in the responses of X1 and XE to the disturbance.

E. Capital Account Disturbance Inveolving Country 2's Bonds

Irn ccntrast with the foreign price disturbance, the capital account
disturbance analyzed in Section I has asymmetrical effects on the two member
countries in the absence of a union. As in the earlier discussion, this
disturbance takes the form of random shifts between the beonds of country 2
and U.S. bonds.

The effects of this disturbance on the price levels in countries 1 and 2
can best be analyzed by first considering a special case. BSuppose that the
financial markets of the two countries esre highly integrated only with the
U.S. market. In that case, as shown in Section I, the capital account
disturbance in country 2's market will lead to much larger changes in Xl2
(as well as X2) than in Xl. These changes have very different implicafions

for the two countries' price levels,

32yith identical financial behavior in the two countries, ALl + 41% =

2

1y 32; in addition, since asymmetries in size are ruled out, yé =¥

B
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Country 2 finds that the mark depreciates substantially relative to
both foreign currencies (for the case of a shift out of country 2's bonds);

X? rises while X12

falls., As a result, the mark prices of foreign goods
from both the United States and country 1 rise in country 2. With wages and
prices free to vary in country 2, the price of country 2's good also rises,
So country 2's general price level rises.

Country 1, in contrast, finds itself largely insulated from this dis-
turbance, When domestic prices are fixed, the general price level in
x1e,

country 1 changes because of variations in But when prices can vary,

the increase in the price of country 2's good offsets the fell in Xle 50
that the franc price o¢f country 2's goods changes much less than when prices
are fixed.3> Since in this case of high integration with the dollar market
the change in Xl is also small, country 1's price level is largely insulated
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from this disturbance. Introduction of the union must then increase the
variance of its price level.

In the more general case where the financial markets of the member
countries are integrated, country 1 is not as fortunate. That country's
price level can increase substantially in response to this disturbence in

the absence of a union. Yet it is still true that introduction of the union

increases the wvariance of country 1's price level still further.

33It can be shown that P2 rises more than X1° falls, so that the franc
pﬁlce of country 2's good actually rises, but by much less than the rise in
P.

3hIn this case where the financial markets of the two member countries
are well 1ntegrated only with the dollar market, the excess demand parameters
in (20) below, H&2 and J 2, which measure the cross effects on H' of changes

in X2 and P2 are both relatively small in absolute value.
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Consider, in turn, behavior under fully flexible rates and in the
union, In this general case it is easy tc show that the wvariance of I1 is
always smaller than the variance of I2 under flexible rates, Compare the

numerators in the expressions for ogl and 052:

2 1 2,12 2
UIl = HX2 - yOJ 01212,
AC
Flexible Exchange
_ Rates (20)
1 11
o _ -Hxl + yOJ . 2
0o he,
AC

e < 5 - SO0 75 - 2 0. et e Hyy (for

3 = 1,2) measures the response of the excess demand for H1 to changes in
exchange rates, while Jlj measures the direct znd indirect response of this
excess demand to changes in the level of transacticons. Since the own
effects predominate {(i.e., -1—]’}1(1< }éz < 0 and Jllé -J124’ 0 as previously

indicated), the numerator oftxil must be smaller than that of(sz.

It is also true that after the union is formed, the two countries share

equally the effects of the disturbance. The variances of Il and 12 can
35

be written as:

2
112 111
2 _ Hi - Hl - Vot ¥ad Exchange-Rate
65 = gip = 2~ Fx1 7 Y0 0 o2
11 S h2 Union (21)

35

The variance of either price level ,in the union is:
gl o opl 2
5 '(Hx2 Hxl) -}

°Ti T |21 - yo(BT 132)1] 0}212.

Expression (21) can be obtained by multiplying numerator and denominator by
(1-y5(al1-a%)), then substituting AL + 422 = B + 8% ana simplifyine,
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As shown in Section I, the foreign exchange intervention associated with the
union fixes the cross exchange rate between the franc and the mark, and as
_& result both currencies vary together relative to the dollar. With = end
P2 exogenous as in Section I, the general price level of each of the member
countries responds to the disturbance only to the extent that each ccuntry
trades with the United States. With full indexation, in contrast, the rise
in the demestic c¢urrency prices of U.S. goods induces adjustments in Pl and
P2; both prices rise as much as the dollar exchange rates. Therefore, the
franc and mark prices of gcods from all three countries, and hence the general
price levels, all rise by the same amount. (For that reason, under full
indexaticn the variances of Il and I2 do not depend upon the share of each
good in either general price index.)

Now compare price behavior in the two systems. It is evident from (20)
and (21) that the variance of 1t is raised by fermation of the union, while
the variance of 12 is lowered. Sc with full indexation, countries 1 and 2
fare quite differently by joining the union. The country experiencing the
capital account disturbance gains markedly through the effect of the union
in dispersing excess demand from its financiel market to that of the other
country.

How much the other country loses by joining the union depends upon how
well integrated are the financial markets of the two countries. With
financial ties largely confined to the dollar market, country 1 is largely
insulated from this disturbance under flexible rates, so the loss in price
stability in joining the unjon is greatest in this case. The more integrated
the financial markets of the members, the less difference & union makes.

Notice that these results are guite different from those in Section I

—
o



where, in the case of high integration with the dollar market alone, the

union was advantageous for country 1. When prices are fully indexed, higher
integration with the dollar market makes the union even more undesirable

for country i. Thus, the degree of price indexation interacts in an important
way with financial integration to determine the effects of the union on the

individual countries.

C. Capital Account Disturbances in Both Countries

When capital account disturbances originate in the financial market of
only one member country, an exchange-rate union disperses the effects of the
disturbances to the financial market of the other member country. If both
countries experience capital account disturbances, in contrast, there may not
seem to be any benefits from union for either country. Yet if the disturb-
ances in each markel are not perfectly correlated, both member countries can
benefit from a union.

Consider the case where the variances of the capital account disturbances
in the two countries are equal: Uﬁl = oﬁe. In this case, it can be shown
that both member countries benefit from the union by reducing the variances
of their general price levels as long as the disturbances are not perfectly

correlated.36 By joining the union, the two countries gain from a

diversification effect by which one disturbance is offset against andther.

This gain from diversification is greater the less well integrated are the
financial markets of the two countries in the absence of a union. With a

symmetrical rather than an asymmetrical pattern of disturbances, the

36The member countries gain through the union as long as cov(uhl,uh2)'¢
2 _ 2
°n1 = %po°
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exchange rate union becomes once again beneficial to both cuuntries.
IV, Coneclusion

This paper has focused on a number of important factors which determine
the desirability of an exchange-rate union, including some factors which
militate against joining a union:

1. How & union affects the individual members depends first of all
cn the types of disburbances experienced by the countries of the union. The
title of the paper reflects the eﬁphasis cn one particular disturbance involv-
ing the financial markets of the United States and one member country. The
volatility of the dollar exchange rate of that member country disrupts
economic relationships between the two potential members of the union by
changing c¢ross exchange rates between member currencies.

2. Formation of the uniocn fixes the cross exchange rate, but may
introduce greater variation in the dollar exchange rate of the other member
country. How changes In these exchange rates affect each country depends

. upon the share of trade within the union and with the outside world.

3. How each countryfares in the union also depends upon the degree of
integration between the financial markets of the countries. TFinancial
integration is important because it determines how exchange rates adjust to
disturbances in the absence of a union.

4, Finally, the effect of the union depends upon the degree of wage
and price indexation in the member countries. Price indexation interacts in

" a complex way with financial integration to determine the potential gains

or losses of each country in joining the union.
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Under a variety of circumstances, these factors combine tc make a union
econcmically undesirable to one of the member countries, suggesting one of
the reasons why many exchange-rate unions have thus far been unsuccessful.
Much remains to be done in analyzing the effects of & union. But this
paper has identified a number of factors upon which a decision to join a
union should be based and has provided a framework for analyzing these
Tactors. This framework, consisting of an asset market approach to exchange
rates as well as wage and price equatio?s to explain the interaction between

prices and exchange rates, can be applied %o analyze a variety of other Types

of behavior in an exchange-rate union.
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Appendix: Explicit Solution of the Financial Model

When the equilibrium conditions for the money and bond markets of
Eountries 1 and 2 as given in Table 2 are linearized around their equilibrium
values, the result is expression (1) in the text. The coefficients in £hiz

expression are given below with their expected signs:l

. . J.J
: PR .. 1 . . P . . - .. = P A .
== (mit(aye llP?:Wo plomt 1J¢ v imdndd, od ij, iifor 0. A3
H, = (h ()h.y i)(*o*"Hb)+h ()(MO+“O +FO)+XO hy o3 By >0,
Vo C
p(i)yi 30
i ii ii¥o¥o,_ 3i oy 333 i, 15PyH, 5 i
, S - *)=h - . Jy _ Y0 (md
R My - ()0l - xIRIIN0rdly o,
0 VY
o
ii _ 141 03503, 33v,d 5 i 10y 13ypd, 3f 3 L1
J [-(Vohi X5 Vany )VOmj (‘O“j +X5 V(J)hj it 07| Ty n< 0,
J
i3 _ RO = Sy N - RN . RN - . 133y ddyei, 11 3 Jid 43
J [(Vohj Vo Vomy (Véhi X IVIng )Vomj my - %> 0,
J

Because financial behavior in the two countries is assumed to be identieal,

io_ 3 4 .3 i 3 iy 31
Hxi—h“)](j,ij—H;jci,J =5, ana oMY = g2,

%The,derivatives of the money demand functions in Table 2 are denoted by
s Iy, m%, ws for the four arguments of those functions, respectively; a
similar notation is used for the bond demand functions.

i

12 is assumed to be negative. This coefficient would be positive only
if country 2'é demand for country 1's bonds were unusually sensitive to
increases in its wealth., A sufficient condition for & negative coefficient
is that the wealth elasticity of country 2's demand for 1's bonds be less
than the ratio of total wealth to wealth held in foreign assets; that is,

hy “Povo/Vo hle(_)vg < (KSFS . }%2/)%.3)

Note that the latter ratio has to be greater than unity.
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