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Abstract

This paper adopts a representative-agent infinite-horizon two-country two-
good framework and shows how the interdependence of monetary, fiscal, and
dividend policy affects the cost of capital in a world of integrated capital mar-
kets under flexible exchange rates. The main implications are: (i) nominal
variations in capital gains assign a role for the differentiation of capital gains
taxes depending on the type of asset held; (ii) whereas the capital gains tax is
assumed to be residence-based, the inflation tax is shown to be inherently a
source-based tax.

I. Introduction

Recently, there has been an increased interest in the issue of coordination
of tax policies between countries. The reason is that, in the presence of inte-
grated capital markets, agents look for arbitrage opportunities offered by a
distinct set of tax rates with respect to the type of asset held and the type of
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gain incurred. This paper studies these tax arbitrage opportunities in a two-
country general equilibrium framework.

There have been many contributions in this area recently, for example
Gordon [1986], Slemrod [1988], Giovannini [1990], Giovannini and Hines
[1991], Razin and Sadka [1991a,b], Thori [1991], Frenkel, Razin and Sadka
[1991], Turnovsky and Bianconi [1992] and Bianconi [1993] . The main con-
tribution of this paper relative to this literature is to adopt a representative-
agent infinite-horizon two-country two-good world and to show how the
interdependence of monetary, fiscal, and dividend policy affects the cost of
capital in a world of integrated capital markets under flexible exchange
rates.

The first implication of the framework developed below relates to the
issue of production efficiency under the residence principle of capital
income taxation. A benchmark result in this literature is that if the pure resi-
dence-based principle of capital income taxation is adopted[coupled with an
effective enforcement of these taxes] production efficiency obtains, see e.g.
Gordon [1990], Giovannini [1990], and Razin and Sadka [1991a,b].! In this
paper, I adopt the pure residence-based principle of capital income taxation.
However, in all cases examined, I do not obtain production efficiency. The
reason is that in the studies mentioned above, the corporate sector financial
structure is ignored as well as governments monetary policy.?

The second implication derives from the fact that I assume that in each
country, there is a corporate sector who finances investment through the

1. This is in effect the international version of the production efficiency theorem of Dia-
mond and Mirrlees [1971] where the optimal set of taxes minimizes output distor-
tions. In the context of this paper, production efficiency leads to the modified golden
rule.

2. In their recent manuscript, Frenkel, Razin, and Sadka [1991], chapter 5, present a
two-period general equilibrium model, but they consider a real model abstracting
from issues relating to money. Also, they consider a firm that only finances invest-
ment through domestic debt whereas I look at the case where firms finance invest-
ment through equities and retained earnings. Turnovsky and Bianconi [1992] con-
sider a representative-agent infinitely-lived general equilibrium framework, but they
consider an alternative dividend policy, abstract from money, and have a one-good
model. Bianconi [1993] extends the Turnovsky and Bianconi [1992] model allowing
for endogenous labor supply.
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issue of equities. The evolution of the market price of these equities is deter-
mined endogenously as a function of the exogenous forcing variables. In
turn, domestic and foreign households are subject to capital gains and loss-
es when holding these assets. In turn, the taxation of the capital gains may
be differentiated with respect to the type of equity held, 7.e. domestic or for-
eign. The problem is that domestic equities yield nominal capital gains
(losses) as a function of the domestic nominal price of the equity, but for-
eign equities yield nominal gains (losses) which depend on variations in the
nominal exchange rate and in the nominal price of the foreign asset. These
nominal variations assign a possible role, which is analyzed in detail, for the
differentiation of capital gains taxes depending on the type of asset held, i.e.
domestic or foreign.

The third implication of the framework developed regards the clear dis-
tinction between the capital gains tax and the inflation tax with respect to its
base. In particular, the capital gains tax is assumed to be residence-based,
i.e. income is taxed on the basis of the residence of the tax payer, regardless
of the source of income. But, the inflation tax is shown to be inherently a
source-based tax, i.e. it taxes whoever holds currency, regardless of its resi-
dence.

In sum, the contribution of this paper is fourfold. First, my model is a two-
country two-good infinite horizon representative agent framework where
money enters via cash-in-advance constraints in consumption and assets,
and firms finance investment through equities.® Second, none of the
referred authors show how tax, dividend, and monetary policy interact in a
two-country framework with integrated capital markets as is done in this
paper. Third, the case is made for a differential tax treatment of capital
gains. And finally, I show the attributes of the inflation tax as opposed to the
capital gains tax, mainly that the former is inherently a source-based tax.

The paper is organized as follows: section II presents the model; section
III shows the determination of the equilibrium; section IV analyzes the alter-
native equilibria under tax, dividend, and monetary policy interactions; sec-

3. Sinn [1991] examined the issue of inflation in the firm’s problem, but focused on an
alternative dividend policy. My framework focuses on the dividend policy used by
Brock and Turnovsky [1981], with the distinction that the dividend payout rate
might be either exogenously or endogenously determined.
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tions V discusses the inflation tax; and section VI concludes.

Il. Two-Country Macroeconomic Structure

Consider a discrete time perfect foresight two-country two-good model of
a decentralized monetary economy inhabited by government, firms, and
households. The model is a two-country extension of the framework of
Brock and Turnovsky [1981] with money introduced via cash-in-advance
constraints on consumption and assets according to the setup of Helpman
and Razin [1985] and Lucas [1990]. Domestic economy variables are
unstarred while foreign economy variables are starred. The superscript d
refers to holdings of domestic residents, while frefers to holdings of foreign
residents.

A. Governments

The government in each country faces an intertemporal budget con-
straint given by*

(A +pru )y —m) + (TF/P) =0 @
with

(TF/P) = Ty (Mo + ) Q1 €+ T (g + Hg+ ye) Q101 €°+ T

0<7,<1,0<7,<1 (1a)
where

Uy, = (P,/P,_;) — 1= domestic rate of inflation at time ¢
P, = domestic price level at time ¢

Uy = (P/Py,) — 1="foreign rate of inflation at time ¢
P;=foreign price level at time ¢

m, = (M,/P,) = domestic real stock of money at time ¢

4. For simplicity, I assume that government expenditures are zero, that labor, dividend,
and corporate income are not taxed, and the government does not issue debt, since
issues related to these variables are outside the scope of this paper.
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M, = domestic nominal stock of money at time ¢

Q= (s,P,/P,) =real exchange rate at time ¢

s; = nominal exchange rate at time ¢, defined as units of domestic cur-
rency per units of foreign currency

My = (s;/5;_,) — 1 =rate of change of nominal exchange rate at time ¢

q;= (Q,/P,) =real price of domestic equities at time ¢

@, = nominal price of domestic equities at time ¢

ta= (@/q;3) — 1 =rate of change of real price of equities at time ¢

¢f = number of domestic equities(shares) owned by domestic resi-
dents outstanding at time ¢

;= (Q}/P;) =real price of foreign equities at time ¢

Ua = (@:/q; ) — 1 = rate of change of real price of foreign equities at
time ¢

Q; = nominal price of foreign equities at time ¢

¢;* = number of foreign equities (shares) owned by domestic resi-
dents outstanding at time ¢

T,= domestic real lump-sum tax/rebate at time ¢

7, = capital gains tax rate on holdings of domestic equities by domes-
tic residents

7., = capital gains tax rate on holdings of foreign equities by domestic
residents

The standard government budget constraint (1) is expressed in real flow
terms with the domestic budget being financed by additions to the stock of
domestic money. The tax structure (1a) is assumed linear with capital gains
taxes accruing on nominal unrealized capital gains. Thus, being capital
gains taxes levied on nominal gains, the interaction of inflation and taxes is
inherent in the analysis. One of the issues discussed in this paper is the dif-
ferential tax treatment of capital gains on domestic equities and capital gains
on foreign equities, 7,; and 7,, respectively. The capital gains tax regime is
residence-based since the domestic government taxes domestic residents
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capital gains from wherever income is derived from. Hgwever, the inflation
tax collected by the domestic government is source-based because it
accrues on whoever holds the domestic currency. The foreign economy
respects an intertemporal budget constraint symmetric to (1).

The government financial policy to be considered is the simple constant
rate of growth of money rule. The nominal stock of domestic money follows

My, = A+ M, p>0 (22)

where p is the rate of growth of domestic money; while the nominal stock of
foreign money follows

M;,1= L+ )M}, >0 (2b)

where y is the rate of growth of foreign money.

The introduction of money in this model is obviously essential to the ana-
lytic result that nominal variations in capital gains assign a role for the dif-
ferentiation of capital gains taxes. However, the result of the interdepen-
dence of policies under integrated capital markets is not a function of the
monetary framework adopted.

B. Firms Problem

The corporate sector in each country, consisting of a representative firm,
maximizes a specific objective in order to choose capital and the dividend
rate to be distributed to shareholders. Labor is assumed fixed, immobile
across countries, and normalized to unity. Each country’s firm produces its
own good. The physical capital stock is assume immobile across countries,
but equities are freely traded. The depreciation rate is zero for simplicity.

The domestic representative firm faces the following constraints

¥ =fky) (3a)
M=y, — w,=d{+ d,+ RE, (3b)
I;= Ak = q,.,(4e,) + RE, 3o
d,=dé+df (3d)

eg=el+e) (3e)
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k(o) =k, >0, e(0)=¢,> 0, given (3f)

where
A is the difference operator, or Ak,= (k;,1— k)
;= real output
k, = stock of physical domestic capital
w,= (W,/P) = domestic real wage rate
W, = domestic nominal wage rate
d?=real dividends of the domestic firm paid to the domestic resident
d}=real dividends of the domestic firm paid to the foreign resident
RE, = retained earnings
I, = investment
m, = real gross domestic profits

f(.,.) = neoclassical production function common to both countries
with positive but diminishing marginal physical products,
assumed to be linear homogeneous such that: MPP, = f, > 0;
Ju(.) <0.

The firm produces according to (3a), and real gross profits are defined in
(3b) to be production minus the wage bill which is distributed as dividends
to stockholders and retained earnings. Firms finance investment through
the issue of equities and retained earnings according to (3c), (3d) is the dis-
tribution of dividends between domestic and foreign residents, (3e) is the
distribution of equities, and (3d) denotes the given initial conditions.

The current market value of outstanding securities is defined as

Vi=q:e @

and the firm objective is to maximize the initial market value, V,= g,¢,. The
domestic firm market value evolves according to the relationship

d;+ﬂq¢Vr= Ve =W + 7 (52)
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where y,= {m— Ak} = {[f(k)-w]-Ak,} is the domestic firm real cash flow net
of investment expenditures. Equation (5a) states that additions to the mar-
ket value of the firm plus the firms real net cash flow must be distributed as
dividends plus the current return on the outstanding market value, V.
The size of the dividend payout is an endogenous decision of the firm sub-
ject to consumers preferences (in both countries) with respect to the avail-
able menu of assets as well as the rate of return y,,. In essence, the dividend
payout and p,, are both driven by consumers and they are the link between
the household sector and the corporate sector.

Following Brock and Turnovsky [1981], I define the dividend as some
rate 7, applied to the outstanding market value,

d‘ = ith = it q‘ e‘ (Sb)
and (5a,b) may be combined to yield
Vier= Q44+ g ) V- 3 (6a)

which is a difference equation with variable term and coefficient. The solu-
tion of (6a), for an arbitrary ¢, is

v, =[m36)] Z[H;:o 6.1 (6b)

where 6,= (1 +#;+ 1) is the total cost of domestic capital. It is clear that the
real net cash flow, ¥, only depends on real variables and therefore separates
from the firms financial decision which concerns the choice of the payout
rate 7, in order to minimize the total cost of capital 6,. Ultimately, the con-
straints for the choice of the payout rate will be the consumers optimality
conditions. Then, the firm objective, in order to choose real quantities, is to
maximize its initial value, and from (6b) the problem may be stated as

Max ¥, = Y [TT.a6.] )
+11t=0 1=0

subject to %= [flk) — w,] — (4k) (7b)
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k(o) =k,> 0, given. (7¢c)
In equilibrium, the following transversality condition holds

lim 117, 6,] k., =0. (7d)

A symmetric problem holds for the foreign firm.

As noted above, Frenkel, Razin, and Sadka [1991] present a nonmonetary
model where firms only finance investment through domestic debt. This
essentially prevents firms from seeking foreign sources to finance invest-
ment. Introducing money in that alternative framework would lead to a dif-
ferent impact of monetary and tax policy on the cost of capital.

C. Households Problem

Every period, a representative household solves a choice-theoretic prob-
lem in order to optimally allocate his/her total wealth between consumption
of the domestic and foreign good, stock holdings of the domestic and foreign
firm, and holdings of the domestic and foreign currencies. Focusing on the
domestic household (the foreign is symmetric), I assume that it can be con-
solidated into a single representative unit. However, I follow Lucas [1990]
and assume that this consolidated unit consists of a multiple-member party.

The typical unit consists of the head of the household who supplies, labor
inelastically to the firm in exchange for the money wage; the shopper, who
uses part of the unit’s monetary resources from the money wage (in domes-
tic and foreign currency) to buy domestic and foreign consumption goods
from other households[domestic (foreign) goods can be bought only with
domestic (foreign) currency such that the money demand functions are well
defined]; and another member, the securities trader, who uses the remain-
ing part of the unit's monetary resources (domestic and foreign) to engage
in purchases of assets and/or currency trades (the available menu consists
of domestic and foreign firms equities and domestic and foreign curren-
cies). The three-member party regroups at the end of each period pooling
its resources and information. The feature of this framework is that the
household unit is subject to cash-in-advance constraints in both the goods
and assets markets. Thus, the total stock of money must be divided for
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transactions in the goods and assets markets,
The domestic representative household unit faces the intertemporal prob-
lem

Max BUE, %) ®)
lef, ¢4 miy, mdy, 28 214 qehy, qagii o g‘ by
subject to
zf: qf ef (83)
=g;e;° (8b)
-t = @)
myd— 28 = cd (8d)

'+ Qd* - (TF/P) - cf- 2}’ + @i~ qef) + (mf- 20— cf) +

Q@ - qie) + Qm - 2% - i) = [(1+ py . I — ) +

QLA+, Ity = m )+ [+ g, )Gy 1681~ g6 +

o (CRTHR I RTASE 7l (8e)

M >0, M,? >0 given. @&H*
In equilibrium, the following transversality conditions hold

lim B (Ag, + A5, Im =0 8g)
fim B (R +AgIm;¢ =0 @h)
lim B Ay +Ag )aief =0 (8
lim B Ay + g )g6,° =0 (8))

5.1n Lucas [1990], government financial policy follows an exogenous stochastic
process and the timing of the transactions, the division of cash resources, and the
observability of the government financial policy are of crucial importance. In my case
of perfect foresight, these problems are not crucial. I assume that current labor
income is available only for next period consumption and asset holdings. Also, for
simplicity, I assume that equities are rolled over every period, see e.g. Lucas [1990],
pages 251-253 for an extension to the case of multi-period equities.
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and the government budget constraint (1), where (7}/P) is given in (1a),
d¢ is given by (5b), 0 < B < 1 is the discount factor common to both
countries,® and

= real domestic consumption of the domestic good at time ¢

¢;%= real domestic consumption of the foreign good at time ¢

2¢= (Z¢/P) = real stock of domestic money for domestic firms equity
purchases by domestic residents at time ¢

Z¢= nominal stock of domestic money for domestic firms equity pur-
chases by domestic residents at time ¢

29= (Z% /P;) = real stock of foreign money for foreign firms equity pur-
chases by domestic residents at time ¢

Z;% = nominal stock of foreign money for foreign firms equity purchases
by domestic residents at time ¢

Ay (1 =1,2, 3, 4, 5) = nonnegative Lagrange multiplier on budget con-
straints (8a — e) respectively at time ¢

U(.,.) = utility function, common to both countries, with
Ui(.,.)>0,Uy(.,.)>0,Uyu(.,.) <0, Uy(.,.) <0,
U100,.) =Uy(.,0) ==, Uj(e,.) =Us (., ) =0.

Equations (8a, b, c, d) are the cash-in-advance constraints on assets and con-
sumption respectively. (8¢) is the household budget constraint in real flow
terms with dividend income as the main source to be used as tax payments,
consumption, or additions to the money and equities stock. Equations (8f)
are the initial conditions, and (8g, h, i, j) are the appropriate transversality
conditions. The domestic government budget constraint is also a constraint
for the domestic household unit. A symmetric problem holds for the foreign
household.

6. This assumption of common fixed subjective discount factors simplifies the analysis
and is not critical in a world of two goods and perfectly pooled equilibrium. It may be
defended on the grounds of two countries who peg to a world discount rate. In the
one good models of Turnovsky and Bianconi [1992] and Bianconi [1993] this
assumption is relaxed and it has important implications for the endogenous distribu-
tion of consumption across nations.



Marcelo Bianconi 513

lil. General Equilibrium and Steady State

I am going to focus on the stationary perfectly pooled equilibrium for
quantities as in Lucas [1982], Svensson [1985], and Stockman and Svensson
[1987].7 The allocation of resources in this case is even between the two
countries, allowing me to determine the price and aggregate quantity
effects of the various distortions in the model. The general equilibrium of
the world economy consists of the domestic (and its foreign counterpart)
government budget constraint, (1), the domestic (and foreign) firm first
order conditions to problem (7), the domestic household (and its foreign
counterpart) cash constraints (8a,b,c,d), the domestic (and foreign) house-
hold first order condition to problem (8), and the goods, money, and equity
markets equilibrium, given the even distribution. The general equilibrium,
under certainty, is essentially a situation where all planned demands are
equal to their corresponding real supplies, and all future variables are cor-
rectly anticipated.

The long-run stationary equilibrium of the economy is attained when all
real variables are constant, or '

kio=k=k; kio=ki=Fk (9a)
Crii =00 G =C=C (9b)
Ao, im Ausl; $=1,9,3, 45 ©90)
Nivr=X=k, i=1,2,3,4,5; ©9d)
Almy,1) =0— (1+p)(m'~m) =0 %e)
Amy,)=0—> 1+p)Ym"'-m’) =0 )

where a prime over a variable indicates next period.
In equilibrium, the underlying market value of the firm is equal to its capi-
tal stock, or alternatively, there is no divergence between the equity value

7. The analysis is narrowed to the stationary state because, given the nonlinearities, a
full dynamic characterization of the model would require approximation techniques
beyond the scope of this paper. In addition, the stationary state seems to he the
appropriate framework to analyze the no-arbitrage conditions that emerge from the
equilibrium.
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and the capitalized value of earnings, that is
V=qe=k (10a)
Vi=¢e'=% (10b)

The governments financial policies (2a,b) together with (9e,f) imply that
the steady state rate of inflation is equal to the rate of growth of money in
each country, or

p_p-_-‘u and ‘u;z p., (106)

The solution of the model is as follows. In the steady state general equilib-
rium, given the even distribution, the following equilibrium conditions for
quantities are common to the domestic and foreign economies

2/2=qe/2=Fk/2 (11a)
£i2=qe/2=k/2 (11b)
m/2=k/2+c/2 (11¢)
m/2=k"/2+c"/2. (11d)

The core equilibrium conditions for the solution of the aggregate domestic
variables are described by

Bll-(+p~P/Pl+ (A +i) = Ty + )} = (L+p1) (12a)
Bll-(+p-PB/Bl+ A +i) - T+ p -t =(A+p)  (12b)
@) +1=0=1+i+p, (12¢)
fk) =c. (12d)

The foreign aggregate variables are solved according to symmetric core
conditions
Bl-Q+p =P/Bl+ (1 +4") = T (g + 1)} = A+ ) (13a)
Bll-A+x -P/Bl+ A+1) = To(ug+ 4" + )} = (1 +4)  (13b)
LE)+1=6=1+1+y, (13¢c)
fi&) =c". (13d)
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Equations (12a,b) and (13a,b) are arbitrage conditions that are central to
the analysis in this paper, and require further explanation. Equation (12a) is
the first order condition of the domestic resident with respect to the optimal
choice of domestic equities in his/her portfolio. The left-hand-side denotes
the discounted value of the gain incurred in holding an additional domestic
equity net of the liquidity value of cash forgone, (1 + u—f)/B. This equates
to the right-hand-side which describes the opportunity cost of holding cash.
Equation (12b) is the first order condition of foreign residents with respect
to the optimal choice of domestic equities in his/her portfolio. It is equiva-
lent to (12a) but it involves the capital gains tax paid to the foreign govern-
ment, 7., and the capital gains or losses due to variations in the exchange
rate, /. In turn, the cost of capital of the domestic firm depends on the will-
ingness of domestic and foreign residents to hold its equities, which, in
turn, depends on the arbitrage opportunities embodied in (12a, b).

Equations (13a, b) are the foreign country analogous to (12a, b) and,
therefore, symmetric. Thus, equation (13a) is the first order condition of for-
eign residents with respect to the optimal choice of foreign equities in
his/her portfolio, and equation (13b) is the first order condition of domestic
residents with respect to the optimal choice of foreign equities in his/her
portfolio.

The solutions for the relative prices are given by

Q= As/A9=[Uy(c/2, ¢’ /2) A + W1/[U(c/2, ¢’ /2) 1+ )] (14a)

s=[Uy(c/2, ¢’ /2) A+ ) P1/[Uy(c/2, ¢ /2) (1 + 1) P'] (14b)
pe=(=p)/ A+ ) (140
A/ As= A/ As= (L +p—P)/B (14d)
A/ As=2A3/A5= (1 +p’~ B)/B. (14e)

Finally, each country balances its budget by endogenously adjusting the
lump-sum tax/rebate accordingly®

8. Because this paper abstracts from government debt, the endogenous transfer
scheme is essential to maintain the government budget balanced. If the government
had to finance a required level of expenditures, then its financial decision would have
an impact on the equilibrium allocation.
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T=~k/2) {7y, + W} - Q& /275 + py + 1)} - plk+¢) (152)

T =-( /2){7, (uy + 1)} — (1/ Q) R/2) {75 (g + ') }
—-u'® +c). (15b)

The system of equations (11)-(15) determine the solutions for the equilib-
rium prices and aggregate(and country-specific) quantities given the policy
variables, , 1t', 7,4, 71, 7,5, and 7,; and the discount factor j.

IV. Alternative Equilibria and the Tax Structure

Let me focus on the core equilibrium conditions for the domestic econo-
my. Given that the system (12) is block recursive, I going to focus on equa-
tions (12a)-(12b). This pair of equations shows the interdependence
between tax policy, monetary policy, and dividend policy facing the govern-
ment and firms.

The capital gains, p,, reflects the market price of the outstanding shares
and is naturally an endogenous variable.’ The other endogenous variable
may be one of the following: (i) the dividend payout rate, 1, chosen by firms;
(i) the capital gains tax rate, 7;, chosen by the government; or (iii) the rate
of monetary growth, y, chosen by the government. In turn, the equilibrium
cost of capital, given by (12c), depends critically on the way tax, monetary,
and dividend policy interact with each other.

In particular, this is the “corner solution problem” which has been
emphasized by Slemrod [1988], among others. In his article, only certain
combinations of capital income taxes allow both foreigners and domestic cit-
izens to hold both domestic and foreign shares, or alternatively for the equi-
librium to be an interior one. In the framework of this paper, only certain
combinations of the rates of inflation, the rates of capital gains taxes, and
dividend policies are consistent with both foreigners and domestic citizens

9. The equilibrium capital gain is paid out of retained earnings in each country. In equi-
librium in each country:
AV =0 py=—44,
which implies that in steady state RE adjusts endogenously to the changes in the
rate of capital gains and equals [by (3¢) with I,=0]
RE=F p,.
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holding both domestic and foreign shares, or alternatively with the equilibri-
um being an interior one. Thus, for each type of agent, domestic or foreign,
two arbitrage restrictions are relevant, making it impossible to specify as
well the rate of money growth, the capital gains taxes, and the dividend rate
exogenously. One of these has to yield, and I describe three possible scenar-
ios below.

A. Dividend Rate Accommodation

Consider the case where the dividend payout rate accommodates endoge-
nously, leaving tax and monetary policy exogenous. Equations (12a)-(12b)
solve for p1, and 7 yielding

o= [T 1)/ (T o- 7)) - (16a)
i={2(1+p) - BI/B} + {747 (- )1/ (7 - 7) (1 + 1)} — 1 (16b)

These equations show the tax arbitrage restriction between the two coun-
tries in the term (7, — 7,1). This is because there is a linear dependence in
(12a,b) such that if 7,= 7, then there is no interior equilibrium. For
instance, these restrictions are the subject of recent studies by Razin and
Sadka [1991a, b], among others. However, they do not consider the firm div-
idend policy and the government monetary policy, and consequently its
implications for the international transmission of tax policies on capital
stocks and consumption.

Equations (16a, b) yield solutions for 4, and i as a function of domestic
and foreign monetary and tax policy, i.e. p,= (4, T, It ) and i =iy, 7,4,
1£,7%). Then, by (12c), the solution for the domestic capital stock (cost of cap-
ital) is given by

S ®) =i, 74, 18, 7 + 1, (1, Ty 1, T) 17)

and aggregate domestic consumption is obtained by (12d).

Symmetrically, for the foreign economy one obtains the functions y, =
w0, Ty, 1, 70) and i =" (U, 7, 1, 7,9). The solution for the foreign capital
stock(cost of capital) is given by|[recall (13¢c)]

L") =" T 1, Tp) + g (L Ty, 1, T2) (18)
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with foreign aggregate consumption given by (13d).

Several properties emerge from the equilibrium in equations (16)-(18).
First, it shows how tax and monetary policy transmit internationally in the
presence of integrated capital markets. These effects depend on the relative
magnitudes of the capital gains tax rates and the rates of growth of money
in each country. Second, the role of the differential taxation of capital gains
is highlighted. If 7,, = 7,= 7, and 7= 7, = 7,, the transmission of tax policy
becomes simultaneous in the domestic and foreign economy. A change in
7.(or 7,) transmits directly to the other economy. The government looses
one degree of freedom in the conduct of tax policy with respect to the way it
impinges on the domestic and foreign economy. In other words, the differ-
ential tax treatment of capital gains eliminates the spillover of tax policy
across countries.

Moreover, a symmetric tax structure effectively ignores the gains(or loss-
es) associated with changes in the relative inflation rates, and its induced
effects on the exchange rates. This may be seen from the arbitrage condi-
tions of domestic residents with respect to domestic and foreign equities,
(12a) and (13b). In equation (12a), domestic capital gains are realized in
domestic currency and taxed at the rate 7,,. In equation (13b), the capital
gains of the domestic resident are subject to variations in the exchange rate
because they are realized in foreign currency and must be transformed into
domestic currency. They are taxed at the rate 7,,. If the two rates are equat-
ed, or 7, = 7,,= 7, variations in the nominal exchange rate may easily induce
capital flows in both directions which may be undesirable from a macro poli-
cy perspective. The differential tax treatment of the domestic and foreign
capital gains may be an additional policy instrument used in order to adjust
these induced capital flows.

Finally, equations (16)-(18) show that, in the presence of monetary and
dividend policy, the pure residence principle of capital income taxation does
not guarantee production efficiency.!’

10. Production efficiency is obtained when
® =fE)=01-P/B
which is the modified golden rule.
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B. Capital Gains Tax Accommodation

Consider now the case where the capital gains tax, 7, accommodates
endogenously, leaving dividend and monetary policy exogenous. The solu-
tion for u, and 7, is

Bo=1Bi-2(1+p-P) - Prop*(1- p)}/Br, (19a)
Ta={Bi—2(1+ u-PYBu + Bi - 2(1 + p — ) - Proop* (1) }.(19b)

The equilibrium is restricted by 0 < 7,; < 1 which is assumed to be satisfied.
Equations (193, b) yield the functions u, = (4, 4, 1) 73), and 7,,= 7(u, 4, 11,
75), with the solution for the domestic capital stock (cost of capital) given by

H®) =i+ 1 i, 155 7). (20)

where the dividend payout rate is exogenously given. Symmetrically, for the
foreign economy one obtains the functions y, = 1, (i, ; t, 7,5), and 7;;=7"(i;
i, 1L, T,5), with the solution for the foreign capital stock(cost of capital) given
by

KE) =1+ (0, 7, 1, 7). @1)

The role of the differential taxation of capital gains is more dramatic in
this case. Note that when the domestic and foreign governments treat
domestic and foreign capital gains differently from the point of view of taxa-
tion, the functions u,(i, 4, i) 79, T(W, i, 1) 7o), (W', 7', 1, 79), and 7 (), 7,
U, 7 depend entirely on exogenous parameters. This is because 7, and 7,
are determined exogenously independently of the endogenous rates 7,; and
7,; which are levied on the domestic capital gains.

However, if the taxation of capital gains is not differentiated in both coun-
tries, i.e. 7,= 7= 17, and 7, = 7,,= 7,, then the functions y,(.), 7(.), #,(.),
and 7'(.) are all interdependent. In this case, the endogenous tax rates will
be given by the solution to the pair of simultaneous equations

A TR AT A (TR AN TR AL (22a)
AL A TR (TR AR (22b)
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The implication of equations (22a, b) is that the size of the exogenous divi-
dend payout rate of the domestic firm affects the cost of capital of the for-
eign firm and vice-versa through the channel of the endogenous tax rates.
In this case, it is the exogenous dividend policy that transmits international-
ly since tax policy is endogenously determined and the differential tax treat-
ment of capital gains eliminates the spillover of dividend policies across
countries. Indeed, there is a trade off between dividend and tax policy in the
open economy with integrated capital markets.

There is an implicit tax coordination problem in this case of capital gains
tax accommodation. This arises when one country chooses to differentiate
the capital gains tax with respect to domestic and foreign shares, and the
other country chooses to tax domestic and foreign shares symmetrically.
The solution in this case has a leader-follower flavor because the country
that chooses to tax symmetrically may simply take the tax of the other coun-
try as given and choose its tax as in (19b). It is clear from above that, in an
interior equilibrium with endogenous residence-based capital income taxa-
tion, production efficiency does not obtain.

C. Monetary Policy Accommodation

Consider the case where monetary policy accommodates endogenously,
leaving capital gains taxes and dividend policy exogenous. The solution for
m is given by

p={[-2(1 - B) - Bil (Teo— 7) (1 + 1) + (BraTapt)} /

{@+ B (@ - 7o) A+ 1) + Pralra (L+ 1) — 7]} (232)
which yields the implicit function p = u(t,,, 1, p*, 7;5). Then, the solution for
M, is

Hq= {#(7.:1’ 1, ﬂ*, T:E)ITcl(l + ,b',.) = 1:21&‘] = 7:'2»“'}/

g (23b)
(Te- 1) (1 + 1)

which is an implicit function y,(1,, i, y*, 7,,). The main restriction to the
equilibrium, in this case, is that (23a) must satisfy 1 + y > f, in order to gen-
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erate a positive liquidity value of money from (14d, e) and this restriction is
assumed to be satisfied.

Equations (23a, b) yield the the solution for the domestic capital stock
(cost of capital) given by

f.-l(k) = i + ﬂq(r.:],: i; ﬂ: f*ﬂ)- (24)

Symmetrically, for the foreign economy one obtains the functions ;= (7},
i, 1, 7o), and p'= u'(7,, 4, 4, 7,), with the solution for the foreign capital
stock(cost of capital) given by

[®) ="+ g (7, 1 1, 7). (25

The choice of monetary accommodation means implicitly that the govern-
ment is choosing a source-based endogenous tax as opposed to the capital
gains tax which is residence-based. If 7, = 7,= 7, and 7, = 7,= 7,, the trans-
mission of tax policy becomes simultaneous in the domestic and foreign
economy as in the case of dividend rate accommodation, case A above.
However, in this case, the channel of transmission of tax policy is through
the endogenous money supplies. The property of this equilibrium is that tax
policy basically determines the exchange rate by (14a, b), and an interaction
between the exchange rate and tax rates emerges. Obviously, production
efficiency does not obtain in this case as well.

V. The Inflation Tax

The lump-sum adjustment in equations (15a, b) shows the implications of
the inflation tax versus the capital gains tax in this model. In effect, equa-
tions (15a, b) show that the capital gains tax is residence-based by assump-
tion. For example, in the case of the domestic tax/rebate, it accrues on the
portions of the domestic and foreign capital stocks held by domestic resi-
dents, i.e. the terms associated with (2/2) and (&'/2) in (15a). However, the
inflation tax is source-based. In the case of the domestic tax/rebate, it
accrues on the total domestic capital stock and consumption of domestic
and foreign residents, i.e. the term associated with (& + ¢) in (15a).

In a recent paper, Canzoneri [1989] focused on the adverse incentives
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induced by the inflation tax and its incidence on foreigners. In another con-
tribution, Bohn [1991] examined these effects in the case of nominal debt
held by foreigners. The new point of the present analysis is that these
effects materialize as the policy maker faces a trade-off between residence-
and source-based taxation when choosing the mix of capital gains and infla-
tion tax. This may be seen by noting that the lump-sum tax rebate may be
thought of as the sustainable amount of government expenditures in each
country. Ceteris Paribus the policy maker may choose to sustain a given
level of government expenditures transferring the burden of taxation to for-
eigners by switching from the residence-based capital gains taxation to the
source-based inflation taxation. The attractiveness of the inflation tax as a
source-based tax is that its collection does not rely on assumptions of effec-
tive enforcement as, for example, in Razin and Sadka [1991a], or in this
paper for that matter. On the other hand, the relative effects on the tax
bases may lead to Laffer-style effects reducing the scope for this choice.

VI. Concluding Remarks

The main result of this paper is that monetary and fiscal policy, on the one
hand, and dividend policy on the other hand, all interact in an open econo-
my framework with integrated capital markets. In particular, depending on
the type of accommodation chosen, monetary, fiscal, or dividend, the equi-
librium must satisfy a set of distinct restrictions.

It is shown that in the three cases of dividend, fiscal, and monetary policy
accommodation studied, the production efficiency theorem under pure resi-
dence-based taxation does not obtain. The normative implications of the
model are the usual ones that capital income taxes should be zero and
money should contract at the rate of time preference in both countries in
order to attain production efficiency.!

11. In the model presented here, production efficiency(the modified golden rule)
obtains when

Ta=Ty=Ty=Tp=0and 1+p=1+p"=p,

i.e. when there are no capital income tax distortions and money contracts at the rate
of time preference (the Friedman optimum quantity of money rule).
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The differential treatment of capital gains taxes is shown to allow for an
elimination of the spillover effect of tax policy across countries on the capi-
tal stocks. The result is robust to the three alternative accommodation rules
considered. Furthermore, it allows for a distinctive treatment of domestic
inflation gains (losses) versus exchange rate and/or foreign inflation gains
or losses. Indeed, it may be considered as a policy tool in the presence of
residence-based taxation, whenever the policy maker intends to reduce the
international transmission of capital income taxes. Obviously, the reason
behind this strong result is the plausible assumption of two distinct goods.

One caveat of the present analysis is that the arbitrage conditions for an
interior equilibrium are very restrictive. In order to relax these restrictions,
effort should be directed to the introduction of uncertainty and risk aver-
sion. Once uncertainty and risk aversion enter the picture, it might be possi-
ble for domestic and foreign residents to hold assets with different rates of
return and risk characteristics.
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