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Abstract

This paper studies the public finance implications of controls on international financial capital flows, proposing

a model of controls as distortionary taxation. The model formalizes a capital controls rule that conforms real-
world stylized facts and is sustainable in the long-run. Capital controls are shown to distort agents’ optimal
intratemporal portfolio decisions and intertemporal consumption decisions, affecting the dynamics of financial
and real variables. We use the model to analyze the feasible set of tax instruments—in terms of level and mix—
available to the government and the complex relationships between expenditures and taxes mediated by the foreign
sector.

JEL code: E61, E62, F32, F41, H60.

1. Introduction

This paper studies the public finance implications of controls on international financial cap-
ital flows. It proposes a model of controls as distortionary taxation, explores the macroeco-
nomic consequences of this form of taxation and discusses the choices faced by governments
implementing such policy. The background for this investigation is that controls are preva-
lentin most economies and have been shown to yield substantial revenue for the government.
IMF data indicate that at the end of 1994 only 52 countries out of 183 surveyed had no cap-
ital controls [see IMF (1995, pp. 562-567)]. Giovanni and de Melo (1993) report estimates
of the revenue induced by controls and show that it may reach sizable proportions of total
tax revenue or GDP. For example, they report that in Mexico in the period 1984-1987 it
constituted almost 40% of tax revenues and 6% of GDP.

The model formalizes a capital controls rule that satisfies two criteria—it conforms real-
world stylized facts and it is sustainable in the long-run. We use the following modelling
route: we examine the data and find two prevalent forms of controls; we construct a model
that encompasses both forms and allows us to examine capital controls policy within a
unified framework; the model is set up so that it caters for essential characteristics of
economies that use controls in practice; we then formalize the dynamics of the model and
derive the policy rule that satisfies the stability requirements of the dynamic set-up.

We use the model to analyze the dynamics induced by the distortionary effects of cap-
ital controls on agents’ intratemporal and intertemporal choices, the feasible set of tax
instruments—in terms of level and mix—available to the government and the complex
relationships between expenditures and taxes mediated by the foreign sector.

The paper proceeds as follows: section 2 sets up the model and discusses the policy rule.
Section 3 studies the afore cited public finance implications. Section 4 concludes.
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2. The Model

We use a model of capital controls proposed by Yashiv (1997). In this section we briefly
present the main elements of that motied.the cited paper the focus is on macroeconomic
issues, and in particular on the consequences of traditional policy experiments (monetary
and fiscal) for key macroeconomic variables. In this paper the focus is on public finance
issues and its main new contributions are presented in the next sédtfemodelling
strategy has two underlying principles: (a) to endow the economy with real-world features
including the forms of capital controls actually used; (b) to employ an optimizing agent
framework that is consistent with open-economy dynamics.

2.1. Basic Intuition

We first examine the real-world experience with capital controls policy schemes. Looking
at data published by the IMF [see IMF (1995)] we find that there are two prevalent forms
of controls (or some combination of the two):

a. Private sector holdings of foreign assets or debt are prohibited. When this type of
controls is imposed the government frequently resorts to the issuance of foreign-currency
linked (or otherwise indexed) domestic debt to prevent massive capital flight but typically
pays less than the nominal foreign rate of interest. This may take the form of indexing the
debt only partially to the foreign currency rate of depreciation.

b. The government does allow capital flows and domestic ownership of foreign assets
(or holding of debt) but it taxes interest receipts or uses a dual exchange rate system. The
latter employs different exchange rates for current account and capital account transactions.
Adams and Greenwood (1985) have shown that these two alternatives—an interest tax on
foreign bonds or a dual exchange rate system—are equivalent.

The model formalizes the two types of control within a unified framework. It caters for the
following major elements that make it relevant for economies that use controls in practice:
the economy produces and consumes both traded and non-traded goods; current account
flows include interest payments on foreign debt; the government consumes both goods and
uses distortionary taxation and debt to finance its expenditures; and private agents choices
of consumption and financial asset holdings are determined optimally. In the following
short subsections we formalize these elements. We then obtain a characterization of the
economy’s dynamics in terms of the endogenous variables. We derive the policy rule that
conforms the stability requirements of this system.

Throughout the discussion we shall use the following notation for any vaigable

§ =0s/0t; §=5/s; S = 3S/0X; Sxy = 3S¢/dY.

2.2. Goods Markets

The economy is a small open economy with two goods: tra€d and non-traded or
home goodgY"). Assuming a small country, the foreign currency price of traded goods,
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PT*, is constant and set equal to one; foreign inteigstis constant as well. All nominal
quantities are deflated by a price index= P"“E1~* whereE is the nominal exchange
rate. The rate of inflation in this price is denotedThe relative price of the two goods (‘the
real exchange ratety = E/P") determines private production and consumption decisions
and hence current account flows.

Price flexibility of the home good ensures continuous equilibrium in its market:

Y@ =cH+GH, ay"/99<0 1)

We assume that given full wage flexibility, output depends only upon relative p&iés.
is a policy parameter, whil€" is determined by utility maximization, to be examined
below. The supply and consumption of the traded good is determined likewise and thus the
current account flow is:

R=Y"(q—-C" -G +i*R, aYT/aq > 0. )

Note that foreign assets earn the foreign interéstWhenever the economy is a net
borrower, as is typically the case in many of the relevant economiesnegative (foreign
debt) and *R are foreign interest payments.

2.3. The Government

The government budget constraint is at the heart of the analysis. The government consumes
both types of good&GT, G) financing this consumption by debt issuance and two distor-
tionary taxes—the inflation tax and capital controls. The government manages the nominal
exchange rate, i.e. it seks This encompasses regimes such as a fixed peg or a crawling
peg. Alesina, Grilli and Milesi-Ferretti (1994) show that this is indeed the prevalent case
for economies using capital controls.

In the case of the first type of controls, there are two domestic financial assets issued by
the government: mone§M) and foreign currency linked bondE (n foreign terms), both
held by domestic citizens. In terms of the price index they shall be demted% and
f = FE/P respectively. Foreign assetR) are entirely held by the government. In the
case of the second type of controls, the two financial assets held by domestic residents are
money and foreign bond$RP) while the government holdings of foreign assets are denoted
R9Y.

Under the first type of capital controls the following budget (flow) constraint, which is
key to the analysis, obtains:

wherex = M/M; m = M/P; F = F/F; f = FE/P; 7 is the financial tax (capital
controls) to be explained below. The equation is set in real terms.

The LHS of the equation shows that government expenditures consist of expenditures on
home goodgG"g*~1), traded good$G'g®), interest payments on domestic deiitf )
and interest payments on foreign débi *Rq*). The RHS shows that these expenditures
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are financed by taxes and debt issuance. The taxes consist of two distortionary taxes: the
inflation tax(xm) and capital controlgz f). The financial taxt) is the policy parameter
which formally expresses capital controls. It reflects the gap between foreign interest
receipts in the absence of controls and the actual interest receipts on foreign linked bonds.
We explore its determination in detail beldwWConsumers’ utility maximization explored
below will demonstrate why these two taxes are distortionary. Note that adding a lump-sum
tax or an income tax would not change the analysis. Debt issuance consists of domestic
foreign-linked debtF f) and foreign-debt— Rq?).

Under the second form of capital controls discussed above, whereby the private sector is
allowed to hold foreign asseRP, the government continues to hold foreign assets (denoted
R9) so now:

R=RP+ RY. 4)

The government taxes interest receitdRP) on private sector foreign bonds or alterna-
tively uses a dual exchange rate systefihus the government budget constraint is:
GMg* 1+ G"g* —i*RIg* = um+ 7i*RPq* — RYg“. (5)

Note that here againis the parameter expressing capital controls, standing for taxation of
foreign interest receipts or for a dual exchange rate system.

We consideiGH, GT and E exogenous policy variables. Given that f, g, R andt
are endogenously determined arids given, . andF are assumed to be adjusted so as to
satisfy (3)° Essentially this means that once the government “targets” the nominal interest
rate(i* + E — 7) it has to adjust the quantities of financial assets in accordance with the
target.

2.4. Private Agents’ Optimization

Under the first type of capital controls, private agents’ financial wealth consists entirely of
government issued assets:

Under the second type of controls the private sector portfolio is made up of real money
balances and foreign bonds:

w = m+ RPg” @)

To obtain the private sector’'s budget constraint, differentiate (6) or (7) with respect to
time and use equations 1-3 and the definitioq & obtain:

=gt YH —Ch 4+ YT —C) +[i* =t +aflw—[i*— 7+ Elm.  (8)

Assets are accumulated (in real terms) by savings net of taxes and by interest receipts on
foreign linked bonds. The unlinked p&r) depreciates in real terms at the rate of nominal
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depreciation. If, however, there is real depreciati@n- 0) then assets accumulate in real
terms.

We conduct the analysis that follows in identical form for the two types of capital controls,
noting thatw and R are defined differently in the two cases.

Private agents’ utility is given by the following function which allows for endogenous
time preference. Itis based on Epstein & Hynes (1983) and its two-sector open economy
application by Penati (1987):

U= —/wexp{—/S[U(CT,CH)+v(m)]d0}}ds (©)
0 0

This form of modelling agents’ time preference has two advantages: first, it makes the rate
of time preference positively dependent upon the utility derived from future consumption
and money balances. Thus the specification of utility in (9) establishes an intertemporal
dependence in consumption decisions, which is empirically more app&é@imcpnd, were
we to use a constant rate of time preference, then under the open-economy set-up a de-
terminate and reasonable steady state would not obtain [see Svensson and Razin (1983)].
The use of this type of utility function in the current context provides a channel through
which changes in financial wealth generate changes in consumption patterns by affecting
the intertemporal marginal rate of substitution. In particular this generates intertemporal
effects to capital controls.

Private agents seek to maximize (9) with respe@to CH andm subject to the budget
constraints (6) and (8). The first order conditions for maximum are:

@ g =a.
(0) (vm/Ur)g® =i* — 7 +E. (10)
(© Ur/Ur = plzw)] — (" — 1)

Equation (a) is the usual intratemporal equality between the subjective rate of substitution
and the market price of the two goods. Equation (b) determines portfolio allocation between
money and bonds by equating the marginal utility of money balances with the value of
foregone consumption. Equation {3 an intertemporal condition defining the dynamic

behavior of consumption as a function of the gap between the subjective and the market
discount rates.

2.5. The Dynamic System

We combine the model’s equations to generate a linear differential equation system describ-
ing the economy’s dynamics in the neighborhood of steady state.
Using (1) and (10a) the following relations hold for optimal consumption:

acM/aq <0, act/aGH <. (11)
aC"/aq <0, aCT/aG" < 0. (12)

The relations in (11) and (12) enable us to transform (10c), the intertemporal condition
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of consumer maximization into a differential equation for the real exchange rate:
4 = (Ur/Ur){plz(w)] —i* + 7}. (13)

Inserting (11) and (12) and the consumer’s F.O.C. relating to money balances (10b) into
the flow of constraint for private sector assets (8) yields:

w o= g“ Y@ -C"@ GM +ag*[Y (@) — CT(a.G")]
+[i*—t+aflw—[i*—t + Elm{q, E,G", 7,i*}. (14)

Reproducing (2) with the relations implied by (12) we get:
R=Y"(q)—-C'(q,G") -G +i*R. (15)

Linearizing the system in the neighborhood of the steady state yields the following first
order linear differential equation system:
} (16)

q 0 qw qR aqa —

w = Wq Wy WR w —

R R, 0 Re || R —
2.6. The Capital Controls Policy Rule
We now ask what type of policy rule will be consistent with this framework. In particular
we seek to uncover the constraints on the policy rule that are implied by the dynamics of the
model. The aim is to formulate a rule which is both realistic and sustainable, i.e. one which
insures that the economy is placed on a convergent path to long-run equilibrium, ruling out
unsustainable policy.

We derive the policy rule that will be consistent with the stability of the system (16), i.e.

we focus on sustainable policy. By solving the stability requirements of the system [see
Yashiv (1997)] the following characterization obtains:

puRS{Ee]

O<t<i* a7)
ot
T = 1(R), IR <0 (18)
i *Wq O
el a’ (19)

< ~
(Yg = CDipww —m) + o, (i* + E — )M, +i* — 7}

First, ¢ has to be smaller than (or equal to) the interest rate it taxes; second, it has to be
a positive function of the stock of foreign debt (i.e. a negative functioR)pfthird, the
marginal change in whenever foreign debt changes is bounded from above. These are
basically intertemporal constraints; to see their intuition consider the following arguments:

(i) Were capital controlgr) a policy parameter independent of foreign debt (or assets),
the stock of private sector asséts) and the real exchange ratg) would “jump” to the
steady state. In this case foreign debt would grow or decline indefinitelg{as 0).8
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q=0 R=0

q=0

R=0

Figure 1. The dynamic system.

(i) The bound on the marginal change in controls means that the government should
raise more revenue whenever foreign debt increases, but is constrained not to do so too
drastically. Raising too much implies that more foreign debt might be accommodated
thus creating the possibility for divergence of the system.

Thus the dynamic structure of the economy imposes restrictions on capital controls policy
if it is to be sustainable. The result is a saddle path [for the full derivation see the appendix
in Yashiv (1997)]. Using the above policy rule (equations 17, 18, 19) and some reasonable
assumptions we get:

qwa ww’ R.Q7 RR’ wC]7 wR > 07 qR < 0 (20)

These dynamics are portrayed in Figure 1.

3. The Tax Role of Capital Controls

In this section we discuss the public finance implications of the model. We analyze taxation
policy along the dynamic path and in the steady state (3.1) and then study the repercussions
of various policy schemes (3.2). Note two characteristics of the taxation policy embodied
in this model:

(i) The model encompasses two taxes: the inflation tax and the capital controls tax. The
government sets directly only the steady state rate of one of the taxes at its disposal—the
inflation tax (in the steady state = E). The capital controls tax rater) and the tax
revenuessm andzf or zi*RPQ%¥) are endogenous as is the inflation tax rate in the
short-run.

(ii) The model has an endogenous “Tobin tax” [see Tobin (1978)] as gaticy outlined
above resembles Tobin’s suggestion to create a tax wedge between the foreign and domestic
interest rates.
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3.1. Taxation Along the Dynamic Path and in the Steady State
3.1.1. Dynamics

The dynamicsinduced by the capital controls policy described above pertain to the following
time dimensions:

Intratemporally T influences portfolio allocation (see equation (10b): any change in
controls will induce a shift between bonds and money. This shift generates a change in the
real value of financial wealttw) because the two assets earn different returns. This leads
to intertemporal effects. Note that a similar role is played here by the inflation tax.

Intertemporally the change in and inw alter the relationship between the endogenous
rate of time preference which dependsw(p[(z(w)]) and the rate of interest* — 7).
According to equation (10c) this changes consumption growth. The latter induces changes
in the real exchange rate [see equation 13] and hence generates changes in current account
flows. These affect the level of foreign assets or debt and in turn induce a further change
int.

Thus capital controls have dynamic repercussions for both the financial sector (portfolio
re-allocation) and the real sector (consumption and current account flows). The feature
which drives these dynamics is the distortionary tax aspect of the controls: the fact that the
optimal portfolio decision (10b) and the optimal intertemporal consumption decision (10c)
are distorted by underlies these dynamics.

When the economy is out of steady state equilibrium it moves along the saddle path
depicted in Figure 1 towards this equilibrium. This path can be used to describe the
dynamics of taxation: if the economy is in the short run position whireie higher than
the steady state thenincreases along the dynamic path sleclines) as does (q is
increasing); the reverse is true if the economy is below its long run val&e of

3.1.2. Steady State

In order to analyze taxation policy in the steady state note that in this state there is no
debtissuance. Thus government expenditures, including interest payments on accumulated
debt, are financed by the two distortionary taxes. We can represent these taxes using the
following relationships:

First we solve the dynamic system for the steady state. Seitiagg = R = 0 in (16)
we obtain the following three equations, the solution of which gives the steady state values
of w,qandR:

@ plz@)]=i*—1(R)

(b) YT(@ —-C"(q,GH)-G" =-i*R 21)

(© g1 yH@ - cH@ M1 +g*Y"(@ - C'@, G"] +[i* — t(R]w
—[i* + E — r(RIm{q, 7(R), E,i*, GH} = 0.

Equation (a) says that the rate of time preference used to discount utility is equal to
the after-tax rate of interest. Equation (b) implies that the current account net of interest
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payments equals the latter flow. Equation (c) is the steady state budget constraint of the
private sector. It implies that all nominal quantities, except linked debt, increase at the
policy determined rate of depreciation, iie= E = 7, so that private sector assets remain

at levelw.

To derive the taxates all that is needed is to solve (21) f& and then, knowing the
policy rulez (R), solve for the capital controls tax rate). The inflation rate is simply the
exogenous.

To derive the taxevenuesone more step is required: from the F.O.C. for portfolio
allocation (10b) we derive the amount of steady state money balances. Thus:

m=m{q, t(R), 7,i* G"} (22)

Knowing w we derivef = w — min the steady state. We can then derive the government
budget constraint in the steady state:

tf=—mm+GHg* 1+ GTg* +i*f —i*R¢f (23)
For the second type of controls the budget constraint is:
Ti*RPG* = —nm+ GHg* 1 + GTg* —i*R9G” (24)

We can represent these equations graphicalyf in- m space’ We draw two lines: the
budget constraint (23 or 24) and a ray from the origin which slope is:

of _ t(R[w-mg, (R, 7,i* G")]

= B (25)
Tm am{q, t(R), m, i*, GH}

The point of the economy on the budget line will be given by its intersection with the ray
from the origin.

The resulting graph is given in Figure 2.

The budget line shows tHevel of taxation while the ray from the origin indicates the
particular tax policynix. While the government choices@f', G™ andr affect both lines,
the outcome is endogenous. The budget line shows that for the same real value of gov-
ernment outlays—consumption of goods and interest payments—there is a certain feasible
range for the tax mix. The particular mix is determined by the ray from the origin which
reflects the ratio between the two tax ratés and the portfolio choice of ager(té). Thus
the feasible set for the two taxes is the set of intersection points of the two lines. Both move
as a result of changes in the exogenous variables. Algebraically this set may be derived by
solving the system (21) as a function of the exogenous variabligs GH andG™ and then
inserting the results into (23) or (24) and (25). Note that if this were to be implemented em-
pirically all that needs to be known is the functional form of utilityghdv) and production
(YT, YH.

The graph and the equations it depicts imply that changing one of the exogenous policy
variables would have the following effects:

(i) A direct effect on the level of government outlays and hence on the position of the
budget constraint.



272 YASHIV

Tf

GH—q—a—l + GT-q—a
+#f-1"Rg"

N
\ Tm
(R w-1(q,G",i",7(R), )]
am(q,G",i",7(R), 7)

Figure 2. The steady state budget constraint.

(ii) If the exogenous change is in government consumption, then it affects the relative
price of the two goods both directly and indirectly via its effects on private consumption.
Hence there is a real exchange rate movengnh@nges). Consequently there are effects
on the current account and on foreign deRtohanges). The changesdrand R generate
a further shift of the budget constraint as the real value of government outlays is affected
again.

(iii) As R changes the capital controls tax changes endogenously.

(iv) The induced effects 00, R andt affect agents’ portfolio choice and hence the slope
of the ray from the origin.

3.2. Policy Schemes

In this section we examine the changes in taxation that take place when the government
changes one of its policy variables. Algebraically, total differentiation of (21) yields the
change inthe capital controls tax rgte given any exogenous change. We examine changes

in the three exogenous policy variables: a change in government expenditures on traded
goods (i.e. changinG "), on home goodéGH) and a change in the other distortionary tax

i.e. the rate of depreciatiofE) and hence steady state inflation). A key idea here is

that the outcomes are ambiguous and it is of interest to study the economic processes that
underlie this ambiguity.
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3.2.1. A Change in Expenditures on Traded Goods

ChangingGT creates an effect on the relative prigand hence on current account flows.
This changes the foreign debt position of the economy and therefore changesmally,
differentiate (21) to get:

dr dr dR dr 1 . A
dGT ~ dRdGT dRRR< RqRRA) = (6)
where
A — wqRwa_ wawa+wawQR -0
Rwa
. R .
A= wr— —w, >0

IO w

The signs of these expressions are determined using the relationships in (20) above and
noting that the policy rule defines a negative relationship betwesrd R.

Equation (26) indicates that there isiamerserelationship between traded good expendi-
tures and the capital controls tax rate even though the rate of the other tax—inflation—does
not change. To see the intuition for this result consider the case of an incre@se the
increase means that the current account worsens and so less foreign debt payments can
be accommodated in the steady state. Thus foreign debt must be lower in the long run
and therefore capital controls will be lower too. The dynamics that generate this result
are a real depreciation upon impact which improves the current account and leads to as-
set accumulation along the dynamic path and thus to a decrease in the amount of foreign
debt.

3.2.2. A Change in Expenditures on Home Goods

Here again there are effects on the real exchange rate and on current account flows and
foreign debt but they are more complex and yield an ambiguous outcomes. Formally:

dr dr R dt [Ry (. i( . RC* R+
dGH_dF'szH__dF‘e[' <A <—wGH+A. >>+ . } (27)

RR RR RR
where
acT A m
H _ -1 HES
'l,UGH—qa _qaae—H_(l —T+E)8G—H>0

andA and A are defined as above.

The sign ofddG’H depends on the sign of the term in the square brackets, which may be
positive or negative [as a close examination using (20) would soon reveal]. This is so as
there are two effects in operation here: (i) the change in home good expenditures changes

the amount of resources available for private sector consumption at a given level of relative
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prices and (ii) the fiscal change affects relative prices. The change in relative prices affects
production and consumption in the foreign sector generating changes in current account
flows, which in turn affect foreign debt and hence capital controls.

The two possible outcomes may be explained as follows, using the example of an increase
in GH:

If the first effect is dominant, the fiscal expansion would “crowd out” private consumption,
includingCT. This would lead to an improvement of the current account and thus more
foreign debt is accommodated in the steady state. Hence controls increa&éhaﬂd).

Ifthe second effectis dominant, the fiscal expansion leads to areal appreciation, worsening
the current account. Less foreign debt is accommodated and capital controls decrease.

HenceddefH < 0 as in the case of traded goods consumption.

3.2.3. A Change in the Rate of Depreciation

While the two policy moves discussed above stressed the effect of government consumption
on the foreign sector and hence on capital controls, the mechanism in operation here relates
to the role of both taxes in the financial asset choices of agents. To see what processes are
in operation here differentiate (21) to get:

dv _d_fd_ﬁ_d_f<_&@)_d_r&ﬁ 8)
dE ~ dRdE dR\ RrdE/ dRRg A
whereA is defined as above.

The sign of(‘;—lfé depends negatively on the signwg as the following holds:(‘j’—lg < 0 by

the policy rule;% > 0 by definition of the current account flow andis positive as noted.
The crucial termis:

we = —[m+Emg] — (* — 1)mg (29)

and can be either positive or negative. It expresses consumers’ asset accumulation dynamics
(w) following the policy change. These dynamics are driven by the change in the asset
composition of agents’ portfolios: agents move between money and bonds as rates of return
on them change when the rate of depreciation is modified. This portfolio re-allocation
changes the flow of inflation tax payments (the first term on the RHS) and the flow of
interest receipts on bonds (the second term on the RHS). Operating in opposite directions,
the net outcome depends upon which effect is stronger. These asset dynamics lead to
private consumption dynamics and hence to effects on the current account, foreign debt
and consequently capital controls. If the inflation tax effect is domidgnt< 0 and so

g—i > 0 i.e. controls change in the same direction as inflation; if the interest receipts effect
is dominant the signs are reversed and there is a trade-off between the two distortionary tax
rates.
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4. Conclusions

The paper provided a model for the analysis of the public finance implications of capital
controls policy. This model is based on two principles: (i) it incorporates the two prevalent
types of controls in the real world within a unified framework; (ii) it includes key charac-
teristics of economies that use controls in practice. The derivation of the policy rule was
based on the solution of the stability requirements of the economy’s dynamic system, hence
generating a sustainable policy rule.

Capital controls were shown to act as a distortionary tax affecting agents’ optimal intratem-
poral portfolio decisions and intertemporal consumption decisions. Hence both financial
and real variables are affected. The relationship of this distortionary tax to the inflation tax,
which is also distortionary, was studied.

The analysis showed that there are complex interactions between the policy variables
under direct government control and the real and financial sectors of the economy. As
the capital controls tax is endogenous, these complex relationships carry over to the links
between government expenditures and the capital controls tax.

Possible extensions of the current model are the study of a stochastic rather than a de-
terministic system permitting the evaluation of the effects of different shocks within this
set-up and, as a possible follow-up for such an approach, an empirical examination.
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Notes

1. We refer the reader to that paper for the full derivation of the model’'s equations.

2. For related models see Calvo, Reinhart and Vegh (1995), Guidotti and Vegh (1992), Obstfeld (1986), Roubini
and Sala-i-Martin (1995) and Sussman (1991) on the macroeconomic aspects and Aizenman (1986) and
Giovannini (1988) on the public finance aspects.

3. Capital controls in this case are made of of two main elements:gs)expressed above; (iia) prohibition on
private sector ownership of foreign assets or (iib) a “surrender” requirement on foreign assets.

4. The equivalence of these two formulations is demonstrated in Adams and Greenwood (1985).
5. In the steady-state = E andF = 0.

6. Obstfeld (1990) provides a detailed survey and a clear exposition of intertemporal dependence and impatience,
discussing among other things this particular formulation. The basic idea was introduced by Uzawa (1968).

7. zis apositive function ofv. See Epstein and Hynes (1983) or Yashiv (1997) for the deriviation which follows
Proposition 9 in Arrow & Kurz (1970, p. 50).

8. Technically this means thatg = gr = 0 and that the sub-system @fandq converges whileR does not.
For a similar discussion in a closed-economy context see McCallum (1981) and Calvo (1985).

9. For the second type of controls the relevant spac&iRPq® — = m. In order to keep the analysis simple, in
the figure below we analyze only the first type of controls, but the same reasoning and methodology applies
to the second type too.
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