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I. 1Introduction

Recently, it has been argued that actions by Japan to deregulate
its capital markets would lead to a stronger, less volatile yen and
would lower Japanese trade surpluses. 1/ Inspired by this debate, this
paper presents a model of capital market internationalization which can
be used to examine the theoretical basis for these contentions. Analysis
based on the model suggests that, at least in the short run, there is
no theoretical presumption that deregulation would lead to a less vola-
tile exchange rate, but that there is a theoretical presumption for
expecting it to cause lower trade surpluses and a stronger home country
currency-—so long as there is a shift of habitat of funds favoring the
internationalizing country. (Actual effects, of course, may differ from
those predicted by the model, which is highly simplified.) Fiscal policy
is also considered in pre- and post-internationalized states, to see
how the effects of government expenditure policy on interest rates and
foreign asset holdings are changed by internationalization. It is found
that deregulation will unequivocally dampen the impact of expansionary
fiscal policy on domestic interest rates and intensify the decumulation
of foreign assets.

Note: This paper was begun while the author was at M,1.T. and is based
on a model drawn from the author's doctoral dissertation. The author
would like to thank J. Boorman, H. Feldman, P. Heller, H. Kanemitsu, and
P. Masson for comments on earlier drafts of this paper. All errors and
opinions are solely those of the author.

1/ See, for example, Greenwald (1983).



II. The Model

The model is a general equilibrium financial market model; assets
are imperfect substitutes, and the degree of substitution is critical
in assessing the consequences of capital market internationalization.

There are four sectors in the basic model; a fifth, the rest of the
world, is added when the capital market is internationalized (Table 1).
The central bank holds a single asset, govermment bonds (so the possi-
bility of exchange market intervention by the central bank is excluded),
a single liability, and high-powered money. These quantities are
exogenous. The government sector supplies a primary and exogenous lia-
bility, bonds, holding no offsetting financial assets. There are two
nonofficial domestic sectors, banks and individuals. The assets of
banks are high-powered money (i.e., reserves), government bonds, and
foreign exchange. 1/ Deposits are the only liability of the banks.
Individuals also hold high-powered money (as currency), bonds, and
foreign exchange; but they also hold deposits. Their only liability is
net worth, which is the sum of govermment debt outstanding, and the
domestic currency value of foreign exchange. Ideally, the market value
of govermment debt should be included in the net worth calculation.

But if the market value of debt is approximated by a linear function
decreasing in the interest rate, the clearing equation can be rearranged
and the coefficient on the bond interest rate interpreted as summarizing
both the demand—increasing and supply-reducing effects of a rise in that
rate. This interpretation is adopted in the analysis.

In the noninternational model that omits the rest of the world
column, the row sums of Table 1 are all zero, except for foreign exchange
assets, where the total, if positive, is the domestic currency value of
the accumulated current account surplus. If the value is negative, it
indicates cumulated deficits. Individuals and banks would then hold
foreign currency liabilities instead of assets. This change of sign has
no effect on the theoretical results. The row sums and the column sums
together generate the identity that total net worth equals the sum of
govermment debt and the domestic currency value of the accumulated
current account,

The capital market is internationalized by adding the rest of the
world sector, which holds domestic bonds as assets, obtained in return
for foreign exchange. The row and column sums do not change because of
the addition of the new sector, but the rates of return at which markets
clear do adjust, because demand for the given quantity of bonds has
increased, while supply of foreign exchange has expanded at the original
level of demand.

1/ On the balance sheets of banks and individuals, foreign exchange
is measured in domestic currency equivalent. The supply of foreign
exchange, i.e., the accumulated current account, is measured in foreign ‘
currency, and converted at the spot exchange rate.




Table 1. Balance Sheets 1/

Sectors
Rates of Central Individ- Govern— Rest of
Return Bank Banks uals ment World Total
High~powered _ .
money (H) 0 -H HP gt 0 0 0
Deposits (D) ry 0 -D pi 0 0 0
Bonds (B) r geb b gl -B (BY) 0
Foreign exchange _ .
(FX) re+ke.gy 2/ 0 FXP Fx1 0  (-FXY)  eACA 3/
e
Total 0 0 -NW 4/  -B 0  eACA

1/ Negative signs denote liabilities. Entries in parentheses vanish in the non-
internationalized model.

gj r* = given foreign interest rate; k(érl) = expected percentage rate of
e

appreciation of foreign currency during the period.
3/ e = spot exchange rate; ACA 1s the foreign currency value of accumulated
current accounts. Thus eACA is the domestic currency value of foreign exchange.
4/ NW = net worth.



The rates of return on these assets are as follows. High-powered
money earns no nominal return. Deposits earn a fixed return, determined
by the authorities. Banks are assumed to accept all deposits made by
the public. Govermment bonds earn a free market rate. The rate of
return on foreign assets is a given foreign interest rate, suppressed
here, plus the expected rate of appreciation of the foreign currency. 1/

It is assumed in the analysis that the percentage appreciation of
the foreign currency expected during the current period is proportional
to the total deviation of the spot rate from its long-term equilibrium
level (€), which is the level at which the nation ceases accumulating
foreign assets (i.e., the level at which the current account balances).
The expected appreciation of the foreign currency in the current period
is taken to be a proportion, k, of the total required appreciation,

e* = e/e, where e is the spot rate. Because € is defined by current
account parameters, and because k is fixed by assumption, the spot rate
must adjust to bring e* to the market clearing level. That is, if
investors are unwilling to hold the supply of foreign exchange at the
current ratio, then they will sell foreign exchange, causing the foreign
currency to depreciate (e to fall)--and of course the home currency to
appreciate. As e falls at a given level of e, the ratio e/e rises,
making remaining investors more willing to hold foreign exchange. The
ratio e/e will adjust to the level at which investors are just willing
to hold the accumulated current account surplus plus the amount of
foreign exchange supplied by the rest of the world (which is also sensi-
tive to the ratio €/e). (The accumulated current account is assumed

to be positive, for ease of exposition.)

Each sector has linear demand curves for its assets. Demand for
each asset rises with higher own rates of return, and falls with higher
rates on the other assets. Since this is true for the demand of each
sector, it is true of the aggregate demand. For the individual sectors,
the demand curves are:

b P i i
hek(e 1) + hgY + hyNW

i i i
(1) H -hdrd - hrr

i_ i a1, _ 41 ke _ 41 i
D dqrgy = d;r - d k(e 1) dg¥ + dgNW
i _ _1 i, _ Wi - _ i i
Bt = bdrd + brr bek(e* 1) bYY + bNNW
FXi = —xgrd - x%r + xék(e*—l) - x%Y + xéNW

where Y is income and NW net worth.

1/ The analysis does not require the explicit inclusion of the
foreign interest rate. If included, another element would enter the
constant term of the clearing equations.




These equations are subject to the adding-up constraints:

i i i_ .12

IR RS | i_ 1=
hr dr + br X, 0
e SR L R TR S
e e e e :

i_ 41 i_ .12
hY dY bY Xy 0

i i i i_
hN + dN + bN + Xy 1

For banks, the deposits supplied to them are demand-determined,
from the DI equation given above. Their asset demand equations are:

(2) ®

b by - b - by
—hrr + hDD hek(e* 1) + hY
b

B

b2r + BPD - blk(e*-1) - biy
FXP = —xgr + xBD + xgk(e*—l) - x%Y

These differ from the individual sector equations in two ways. First,
the deposit rate is excluded as a determinant of bank portfolio prefer-
ences, This implies an assumption that banks allocate their asset
portfolios without thought to overall costs on the liability side. 1/
A change in rg affects bank demands only through inflows and outflows
of deposits, i.e., changes in individual portfolio preferences hetween
deposits and other assets. The second difference 1is related: any
change 1in individual behavior vis—a-vis deposits causes deposit flows
which affect the banks. That is, the quantity Dl is a determinant of
bank demands for other assets. Bank demand equations are also subject
to their own adding—up constraints, which are:

-hD b2 - %D =0
nd + bd + K =1
-h2 - b2+ x =0
n? -8 - xP =0

Supplies and demands for assets and liabilities for the central
bank and the government sector are all exogenous. This leaves only the
rest of the world sector in the internationalized model to consider.

We posit that price and "habitat" are the only factors which matter to
the rest of the world, so that:

1/ If the level of the deposit rate also carries information about
policy intentions, then rq could well be an independent element in bank
portfolio decisions.



(3) B = b{.'r - bik(e*-1) + Z
T o oy — <TL(ak-
FX xIr xek(e D+ z

where Z, the habitat factor, gives the part of foreigners' home country
bond demand that is insensitive to rates of return.

Note that the latter equation is a supply curve of foreign exchange
denominated in home country currency. The crucial cross~equation
restrictions here are that bl = x[ and b = xI; since demand for bonds
is the mirror image of supply of foreign exchange, the change in the
value of bonds demanded in response to a change in a rate of return
must identically equal the change in the value of foreign exchange

supplied.

There are four assets in the model, so the balance sheet constraints
imply that three rates of return must be determined. But the deposit
rate is set by fiat, and the quantity of deposits is assumed to be
demand-determined--eliminating the need for one of the three to be
determined by a clearing equation. But both the bond rate and the rate
of expected appreciation of foreign currency are endogenous. Hence,
two equations must be used to clear the financial markets. Bond market
clearing and foreign exchange market clearing are chosen, implying that
the market for high-powered money clears implicitly. Substituting
e = é/e* into the expression eACA for supply of foreign exchange, we
use the two clearing equations (implicit from Table 1):

(4) B =8P + Bb + Bl (4BD)

(5) & AcA + (FxT) = Fxi + pxPb
ek

to determine r and e*; the terms in parentheses exist in the internation-
alized capital market model and vanish in the noninternationalized one.

Appropriate substitutions from equations (1), (2), and (3) into (4)
and (5) yield the following equilibrium conditions:

(4") B - B® = Br - Byry - B,(e*-1) - B,Y + BNW + Z

NW - 2

1 a [P - . -
(5') @ACA G r = Gyry + Ge(e 1) GyY + Gy

e*

where upper case coefficients are aggregates of coefficients in equa-
tions (1), (2), and (3) (see Table 2 for exact correspondences). The
coefficients By, Bg, Gy, and Gg will differ, and the constant Z will
exist or vanish between the internationalized model and the




Table 2. Clearing Equation Parameters

Noninternationalized Case Internationalized Case

Bond market equation

B, = b2 + bl - pPal + bE (= x5)
By = bl - b2ad

B, = k(b2 + bl + bBal) + kbE (= kxI)
B, = by + bP + bpd}

i abai
By = by * bpdy

Foreign exchange market equation

_ b bii i T (. wI
G, = x_. + der + %z + X5 (= br)

- b i _ ,bai r (= T
G, k(xP + X dee) + kxe ( kbe)
= b byi i
Gy Xy + deY + Xy
. | byi
GN = Xy + XDdN




noninternationalized one. The differences are due to the inclusion of
new sources of demand from the rest of the world in the aggregated
parameters of these clearing equations and to the addition of the
habitat shift. 1/

Equations (4') and (5') are the essential equations of the model.
They will be used to determine how intermationalization affects the level
and volatility of equilibrium interest rates and expected appreciation.
Adding an IS curve to these equations allows the analysis of how interna-
tionalization changes the effects of expansionary fiscal policy on
financial market variables.

ITI. Internationalization and Rates of Return

Internationalization affects the equilibrium interest rate and the
expected appreciation of foreign currency in both the short and the long
runs. The difference lies in what is considered the equilibrating
variable for the foreign exchange market. In the short run, the accumu-
lated current account is constant, so expected appreciation must be the
equilibrator. That is, quantity is constant (except for the habitat-
shift effect) so price must adjust. In the long run, however, the
expected appreciation of foreign exchange (e*) must approach unity;
otherwise the exchange rate would never be at the level needed to
balance the current account, and domestic residents would accumulate
foreign exchange without limit. That is, in the long run price is
given, so quantity must adjust.

1. Long—~run solution

Equations (4') and (5') may be restated as
(4'') B = Byr - Bole*~1) - Op + Z

(5'") EASA = —Grr + Ge(e*-l) - Oe - 2
e

where O and 0, stand for "other" terms in equations (4') and (5'),
which are not of direct relevance here. In the long run, expected
appreciation of the foreign currency must be zero, so e* must be unity.
With this substitution, the solutions for the interest rate and the
accumulated current account are:

(6) r=§+0b—Z
Br

1/ We assume the habitat shift is by foreigners into domestic bonds.
But it could also work the other way, with suitable changes in domestic
agents' demand curves to accommodate constant terms. In practice,
habitat shift can be in either direction.




(7) AcA=1 - Gr[B+0) -0, - 2z[1-5]
e Br B
r

Effects of internationalization on long-run values of the interest
rate and accumulated current account are determined by examining equa-
tions (6) and (7) for how upward movements of B,., G., and Z affect the
solutions. In equation (6), there is unequivocal downward pressure on
‘the interest rate as By, and Z rise; that is, the supply of bonds (plus
"other" factors reducing demand) satisfies less of the newly higher
overall demand. ’ '

To see the effect of internationalization on the long-run value of
the accumulated current account, the impact of internationalization on
terms within equation (7) is first examined, and an analysis is then
made of how changes in these terms affect the overall expression. The
terms in question are G./B, and Z.

The term G,/B, is always less than unity, both before and after

internationalization. This may be seen by use of definitions from

Table 2 and substitution of adding-up constraints. 1/ Internationaliza-

tion also raises the ratio G./B, toward unity, since identical quantities

(x£-= bi) are added to numerator and denominator. We also know that Z

changes from zero to a positive value (assuming always that the habitat

shift effect favors the internationalizing country). The new habitat
. shift effect is a direct substitute for the accumulated current account,

so the latter must fall to accommodate it. Both of these effects work

to lower the accumulated current account in the long run.

To summarize: internationalization of capitél markets will unequivo-

cally lower the domestic bond rate and the level of the accumulated

current account in the long run, so long as the habitat shift effect is
inward.

1/ With this procedure it is seen that:

b i b i
Gr Xr + Xj + Xp dr

Br xb 4+ nb 4+ xi+nl+xbal
r r r r D r

for the noninternationalized model. This 1s less than unity so long as
the coefficients h do not vanish—--i.e., so long as money demand exists.
Internationalization will add identical terms (xL = bg) to the numera-
tor and denominator. The larger this addition the closer Gy/By comes to
unity; but unity is the limit which Gr/Br approaches as x: approaches
infinity.
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2. Short—run solution

The short-run solution also uses equations (4'') and (5''), but
here expected appreciation is not equal to unity. Instead, the exchange
rate moves to generate an expected appreciation that clears the markets,
while the accumulated current account is considered fixed.

™ ok wemamatrad Ancmemaada E 1

The short=run solution for the expected appreciation o
currency 1s derived by solving equation (4'') for the interest rate and

substituting this equation into equation (5''). 1/

~ 3
lIiC lLurcTligtl

where f = (Gy/By)(Be/Ge), which we call the feedback coefficient, 2/ and

l/ This solution abstracts from the effect of changes in the exchange
rate on net worth, effects which arise from the revaluation effect that
an exchange rate change has on foreign exchange held in the portfolio.
Had this effect been included explicitly, a rise in the expected appre-
ciation of the foreign currency would cause a fall in net worth; this is
due to the spot appreciation of the domestic currency needed currently to
generate an appreciation of the foreign currency expected in the future.
The fall in net worth would have the effect of decreasing demand for all
assets. Thus, each rise in expected appreciation generates a negative
wealth effect on demand for bonds and demand for foreign exchange. This
is equivalent to saying that the coefficient B, is enlarged and the
coefficient G, reduced in absolute value from the levels implied in the
text. Explicit inclusion of this wealth effect would not alter any
results.

2/ We call f the feedback coefficient for the following reason. Con-
sider equations (4'') and (5''). Ignoring the e* term in the denominator
of (5''), we see that changes in r and e* due to operation of the linear
portion of the system are determined from

1 Bo/By || Ar

GefGe 1 - JlAe*

When the interest rate rises by 1 percent, the effect spills onto expected
appreciation of the foreign currency, which rises by Gr/Ge percent. If

expected appreciation rises by 1 percent, this effect would spill onto

the interest rate, which would rise by Bo/B, percent. Combining the two

effects, we see that a 1 percent rise in the interest rate would feed

back through expected appreciation onto the interest rate, with the total

feedback effect of (Bo/B)*(G,/G.) = (By/Gg)*(G./B,) = f percent of

interest rate on itself. If the feedback coefficient exceeds unity, then

a 1 percent rise of the interest rate would generate more than 1 percent ‘
of further rise; thus, the system would be unstable.
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J = 0g + (Ge/Bp) (BH0p) + Z [1-(Gy/By) | + Ge(1-£)

Equation (8) is quadratic in e*; terms (1-f) and J exceed zero by virtue
of value of G,/B, described above and the fact that f is less than unity
by assumption of stability. The solution is:

sk o + T+ [32 + 4 G.(1-£F)SACA 1/2
(9) & e

2 Ga(1-f)

where we have excluded the negative root, because it leads to a negative
value for e* which is impossible by definition.

Again, to see the effect of internationalization on the short-run
value of expected appreciation, the effects of internationalization on
terms within equation (9) are first determined, and then an examination
is made of how changes in those terms affect the overall expression.

As seen above, internationalization will raise G, and will cause Z to
be positive. The feedback coefficient f also rises unequivocally, for
the following reason. As the feedback coefficient is the product of
Gr/By and B,/Go, we need to look at how these ratios move to see the
effect of internationalization on f. We saw above that substitution of
adding-up constraints into the value of G, /By (calculated from Table 2)
proves that this ratio begins below unity and approaches it with inter-
nationalization. Precisely the same operation may be applied to the
ratio Be/Ge, with precisely the same result; Bg/G, starts below unity
and rises toward it with internationalization. Hence, as both components
rise, the feedback ratio itself rises. With both Gg and f rising, the
term Go(1-f) may rise or fall. These facts taken together imply a pre-
sumption that the term J will rise with internationalization, as two of
its components rise unequivocally, and the other may rise as well.

The effect of internationalization on equilibrium e* can be deduced
from movements of J, f, and Go, and from equations (8) or (9). The rise
in f shrinks the coefficient on e*, and thus requires a higher value of
e* to regain equilibrium. The rise of J acts as a fall in net demand,
and thus also requires a higher return on foreign exchange to regain
equilibrium. But the rise in G has the opposite effect from the rise
in the feedback ratio, and hence requires a lower e*. Thus, the higher
feedback and habitat shift aspects of internationalization tend to
raise e* in the short run, but the own-rate sensitivity growth tends to
lower e* (Table 3). The presumption is that expected appreciation will
have to rise, as a very large increase in foreign exchange market
own-rate sensitivity would be required to counter the feedback effect,
habitat shift effect, and the tendency for ratios of cross- to own-price
sensitivity (e.g., G./B,) to rise.



Table 3. Short—-Run Effects of Internationalization
on Expected Appreclation of the Foreign Currency

Both G,/B, and Z
Ge(1-f) may
so J probably
and hence e* must
f = (Bg/Gg) - (Gy/Byr)
so Gg(1-f)
and hence e* must
Ge
so Ge(1-£f)

and hence e* must

rise;

rise or fall;

rises,

rise to restore equilibrium.
rises,

falls at the original Gg,
rise to restore equilibrium.
rises,

rises at the original £,

fall to restore equilibrium.
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Short—run effects of internmationalization on the domestic interest

rate can be deduced from the solution of equations (4'') and (5'') for
the interest rate:

(10) ¥ _B*O0p -2 Be (ax-1)
Br By

where © denotes the equilibrium value.

There is unequivocal downward pressure on the domestic interest rate as
habitat shift occurs and as internationalization raises the interest
responsiveness of bond demand. However, the second term will tend to
rise, as both the ratio of cross-price effect to own-price effect and
equilibrium expected appreciation may be presumed to rise. 1/ The over-
all effect on the bond rate is therefore equivocal.

c. Summary of short-run effects

Internationalization may be presumed to cause appreciation of the
foreign currency in the short run as long as the habitat shift effect is
inward, but effects on the bond rate are equivocal.

IV. Volatility

Since shocks are by their nature short—term, volatility ino the
system is examined through the variances of the interest rate and
expected appreciation of the foreign currency implied by short—term
solutions for the bond rate and expected appreciation. The stochastic
elements in the solutions are in the O, and Oy terms, e.g., the stochas-
tic portion of income or stochastic shifts in demand curves. Recalling
the definition of J and noting that the stochastic elements are both
included in it, we may call J the "stochastic factor." Restating equa-
tion (9) as:

(9") &* = g(J)
the variance of e* around its equilibrium value 1s approximated by:

(11) wvar &* = (g')2 var J

1/ Note that the feedback coefficient can be restated as
(B;YBr)(Gr/Ge), i.e., the product of ratios of cross— to own-price sensi-
tivities for the two markets. Since the feedback ratio unequivocally
rises with internationalization, we may presume that both these ratios
rise. Otherwise, one would have to rise a great deal to offset the fall
in the other.
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Where var J = var 0, + (Gr/Br)2 (var 0y) + 2 (G,./B,) cov (0,0,). 1/

To examine how internationalization affects the variance of expected

appreciation, we need only examine how it affects the variance of the
stochastic factor and how it affects the response of expected apprecia-

sacac dn
tion to changes in the stochastlc factor (g Y. Internationalization

affects the value of the stochastic factor through the ratio of foreign
exchange market sensitivity to the bond rate relative to bond market

sensitivity to the bond rate (i.e., through G./By). This ratio rises

1+h dntarn
with internationalization, as seen above, so that the variance of the

stochastic factor rises with internationalization. 2/

A strong habitat effect will raise the stochastic factor and hence
raise the responsiveness of expected exchange rate change to the sto-
chastic factor (raise g'). But internationalization also raises the
feedback coefficient and the exchange market's own-price sensitivity.
Thus, the product Go(1-f) moves in an equivocal way, so that the change
in g' is equivocal from this side.

Thus, the variance of the stochastic factor rises with internation-
alization (subject to the condition in footnote 1 below), but the factor
which multiplies this variance may either rise or fall. Hence, no
unequivocal statement 1s possible on how internationalization affects
exchange rate volatility.

The variance of the interest rate in the short run is derived from
equation (10):

(10') var (r) = (1/Br)2var 0y + (Be/Br)zvar a* + 2 (l/Br)(Be/Br)

cov (0Op, &%)

1/ This approximation i1s based on a first order Taylor approximation
of (9).

2 o '
ex = 8030) + 8" (3-3,), where g =[ 1 [ 1+ J
o! 1! Ge(1-£) [32+4G_(1-£)EAcA] 1/2

Note that dg'/gJ > 0. The equation for the variance of J assumes the

supply of bonds and the habitat effect are not stochastic.
g/ This is always true when cov (oe,ob) > 0, and remains true even

when cov (04,0p) < 0, as long as (Gy/Byp) .(op/0e) > -p, where p is the
correlation coefficient of O and Oy.
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Internationalization will cause one factor, the term (l/Br)2 to
lower the variance of the interest rate, but movements of all other
factors are ambiguous. The coefficient on var &* may either rise or
fall, as may var &* itself. The same is true of the coefficient on
cov (0p,&*%) and the covariance itself. Once again, the critical factor
is whether own-price sensitivity grows faster than cross-price sensi-
tivity for both rates of return in the bond market.

V. Fiscal Policy and Internationalization

To examine the impact of internationalization on fiscal policy, an
IS curve 1s added to the model, and the level of income, exogenous until
now, is made endogenous. This change requires a modification in the
equilibrium condition for the foreign exchange market: there is no
longer a unique level of the exchange rate at which the current account
will balance; when income rises in the long run, the domestic currency
must weaken to counter the effects of rising imports, and thus balance
the current account. That is, the long-run equilibrium exchange rate
(€) weakens as long-run income rises. The model now consists of the
IS curve equation:

(12) Y=a G

where a is the income multiplier and G exogenous demand, plus equa-
tions (4') and (5') from above. Only the long run is considered--con-
sidering the short run 1s problematical, since fiscal policy requires
time to work (its effect in the short run is zero). Thus, equation (5')
becones:

(5'"'") e (Y)ACA = =Gor - GyY + GyNW - Ggrgq - Z

by setting e* to unity (by definition of the long run) and using &(Y)

as the functional form linking long-run income levels with long—-run
equilibrium exchange rates (dé/dy > 0).

Expansionary fiscal policy has several effects on the economy of
equations (4'), (5''"), and (12). First, it raises the level of income,
due to the IS curve of equation (12). Second, it raises the stock of
government bonds outstanding, to the extent that higher income fails to
generate enough tax revenue to cover the higher expenditure. 1/ Third,
this rise in bonds outstanding raises net worth. 2/ All these effects

1/ With no endogenous labor market, output is demand-determined; no
supply-side factors can cause revenue to rise more than expenditure.

2/ We continue, however, to abstract from valuation effects of
exchange rate movements on net worth,
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can be tied to the rise of govermment spending. The rise of income is
aAG. The rise in the deficit equals the rise in spending less the rise
in revenue; with revenue tied proportionally to income by income tax
rate t, the rise in the deficit 1s (1-ta)AG, where 1-ta > 0. This
equals the rise in net worth.

Equations (4'), (5'''), and (12) are differentiated, e* is set to
unity for the long run, and AY is eliminated. The changes in the interest
rate and the accumulated current account can then be derived by solving:

(13) (1-ta)AG = ByAr - [Bya - By(l-ta) JAG
(14) ACAO%aAG + ByAACA = —G_Ar -[Gya - Gy(1-ta) Jac

for Ar and AACA. 1/ The resulting expression for the long-run change
in the interest rate is:

(15) Ar = 1 [(1-ta) + Bya - By(l-ta) ]AG
Br

The term in brackets is the excess supply of bonds caused by a unit rise
in govermment spending. The first expression is the raw increase in
bond supply; the second is the quantity of bonds liquidated by holders
to fund the higher money demand generated by higher income; and the
third term is the amount by which bond demand rises when net worth rises
by the value of the new deficit. Although the third term is negative,
the overall expression is positive, since By < 1 by balance sheet
adding—up constraints.

The solution for the long-run change in the accumulated current
account is: '

(16) AACA =1 _ Gy [(1-B)(1-ta)+Bya] - [Gya-Gy(l-ta)] - ACAy de AG
eo Br dy

The first term gives the fall in foreign exchange demand due to the rise
in the interest rate on bonds. The second term gives the difference of
the liquidity and wealth effects on foreign exchange demand; people will
liquidate foreign exchange to fund higher domestic money holdings, but
the wealth effect from higher net worth works in the opposite direction.

lf' The habitat shift effect disappears when we difference the equa-
tions. Moreover, since it is a one-shot effect which occurs at the
instant of internationalization, it will not affect the sensitivity of
the rate of return to changes in fiscal stimulus.




The final term is the revaluation effect. The long-run excharige rate
will depreciate (i.e., © will rise) as income rises; hence each unit of
foreign exchange will be worth more domestic currency, so that fewer
units of foreign currency need to be held to satisfy a given demand.
With three factors pushing the equilibrium level of accumulated current
account downward and only one (the wealth effect) pushing it upward,
there is a presumption that expansionary fiscal policy will lower the
accumulated current account in the long run.

Internationalization of capital markets will change the magnitude
of these effects of expansionary fiscal policy. The effects on both the
interest rate and the long-run accumulated current account are unequivo-
cal. Because internationalization raises the interest rate responsive-
ness of bond demand (i.e., raises B,), internationalization will moderate
the rise in the interest rate after expansionary fiscal policy. This is
only natural, since internationalization means that there is a larger
market in which to sell new bonds. Internationalization also causes the
accumulated current account to fall more in response to fiscal stimulus,
due to the higher proportional growth of foreign exchange demand respon-
siveness to the bond rate relative to that of bond demand itself (i.e.,
the rise in G,/B.).

Thus, the effects of internationalization on fiscal policy's influ—
ence on the economy may be summarized as follows: internationalization
will moderate the long-run rise in the interest rate and intensify the
decumulation of foreign assets which are generated by expansionary fiscal
policy.

VI. Conclusion

Four unequivocal results emerge from the study of the effects of
internationalization on the exchange rate, the trade account, and the
impact of fiscal policy: internationalization (i) causes the bond rate
to fall in the long run; (ii) causes the accumulated current account to
fall in the long run; (iii) moderates the rise in the interest rate
caused by expansionary fiscal policy; and (iv) intensifies the decumu-
lation of foreign assets caused by expansionary fiscal policy. In the
short run there is a presumption of a rise in expected appreciation,
but no clear result on the bond market. The effects of internationali-
zation on exchange rate volatility are ambiguous (Table 4).

If the model in this paper were to be empirically estimated,
several factors would have to be considered. The first is how to test
the hypothesis that internationalization has occurred between two
periods——for this, the habitat shift effect and changes in the feedback
coefficient must be determined. These can be isolated from the short-
run version of the model by either of two estimation techniques:



Table 4. Summary of Effects of Internationalization

Endogenous Variables

Expected
Interest Appreciation
Rate on Accumulated of the
Domestic Current Foreign
Bonds Account Currency 1/
1. Effect on level of
endogenous variable
Short run ? - Presumption
of rise
Long run fall fall -
2. Effect on volatility of
endogenous variable ? - ?
3. Effects on fiscal dr dACA rises
—= falls —_
policy dg dg -

1/ e* = ¢e/e. A rise in e* is generated by a fall in e, the spot
rate, measured in units of home currency per unit of foreign currency.
Thus, expected appreciation of the foreign currency is equivalent to
spot appreciation of the home currency.
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(1) use of the simultaneous system comprising equations (4') and (5'),
or (ii) use of the full reduced form equation for the expected exchange
rate change equation (9). The former has the advantage that the error
structure for the simultaneous system 1is more straightforward-—since
combinations of potentially correlated errors occur in the full reduced
form for expected appreciation. On the other hand, the large number of
constraints and fewer parameters to be estimated in the latter would
increase the confidence in conclusions. Nonlinear methods would have to
be used for either method, since nonlinearity is an essential property
of the exchange rate clearing equation.

In addition to these technical issues, there are two more basic
issues. The first is how to determine the level of the equilibrium
exchange rate. Current account balance has been very much the exception
for most industrialized nations over the last 20 years, so that identify-
ing the exchange rate at which the current account balances is difficult.
One can make judgments about the band within which the equilibrium rate
lies, but such a band would be quite wide. Thus, it would be necessary
to estimate the model and test hypotheses for several assumed levels of
the equilibrium exchange rate, and then determine if the results of the
hypothesis tests are robust with respect to choice of equilibrium
exchange rate.

The second underlying issue concerns the chronological nature of
internationalization. The theoretical model considers it to be instan-
taneous; 1f this were the case, one could split the sample period into
ex ante and ex post portions, and simply test for coefficient changes.
However, internationalization is not, in fact, instantaneous; regula-
tions, elasticities, and habitats change gradually over time. A more
precise test of internationalization would require a scheme of time-
dependent parameters. The existence of internationalization would be
tested by looking for change from zero to nonzero values of the time-
dependent parameters, and acceleration of internationalization would be
tested by looking for changes in the values of the nonzero time-dependent
parameters.
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