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Abstract

This paper investigates the role of exchange rate regime choices in the determination of
capital controls in transition economies. We first use a simultaneous equations model
to allow direct interactions between decisions on capital controls and on exchange rate
regimes. We find that exchange rate regime choices strongly influence the imposition or
removal of capital controls, but the feed-back effect is weak. We further estimate a single
equation model for capital controls with exchange rate regime choices as independent
variables, and we find that there is a hump-shaped relationship between exchange rate
regime flexibility and capital control intensity.
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1 Introduction

The turbulence on the international financial markets and the reoccurrence of currency
crises in the 1990’s have once again sparked a debate on the relative merits of increased
capital mobility. The fact that international capital movements played a substantial role
in recent financial and currency crises, either by precipitating such crises through devas-
tating speculative attacks, or by magnifying the damages through reversals in the capital
flows, has lead many academic researchers and policy advisors to reassess the implica-
tions of capital mobility, especially for the viability of various exchange rate regimes.
Some authors argue for a “bi-polar” solution to the issue of exchange rate regime choice
and recommend adjustment in the exchange regimes to the new environment of high
degree capital mobility.! Some other authors warn against the excessive volatility on
the financial markets associated with free capital movements and suggest capital con-
trols to limit capital mobility. With capital movements under check, the argument goes,
intermediate exchange regimes (conventional pegs, crawling pegs or bands, and target
zones) may still be viable and remain an attractive option for many countries.?

These two strands of research are not mutually exclusive, however, as they both rely
on the observation that exchange rate stability and monetary policy autonomy are not
jointly achievable under free capital mobility, the so-called “impossible trinity”. The dif-
ference in their policy implications stems from different views about which component
of the “trinity” should be sacrificed. The “bi-polar” arguments emphasize the trade-off
between exchange rate stability and monetary autonomy given free capital mobility and
question the viability of intermediate exchange rate regimes without the support of cap-
ital controls. An implication of these arguments is a possible hump-shaped relationship
between exchange rate regimes and capital controls: while fixed and flexible regimes can
live with high capital mobility, intermediate regimes are expected to be associated with
higher intensity of capital controls. The arguments favoring capital controls challenge
the desirability of unrestricted international capital movements in the first place and
argue for a balanced approach to the issues raised by the “impossible trinity”. In order
to achieve an optimal mixture of exchange rate stability, monetary independence, and
capital mobility, any decision on the exchange regime should take into account the ex-
isting capital account openness, and the imposition or removal of capital controls should
occur with due consideration on the current exchange rate regime. In short, the choice
of the exchange rate regime and the decision on capital controls interfere with each other
and should be considered in an integrated framework.

The existing empirical literature, however, does not consider a possible non-monotonic
impact of exchange rate regime choices on the determination of capital controls. Nor
does it take an integrated approach to combine the analysis of exchange rate regime
choices and capital account liberalization. In this paper we attempt to fill in this blank
by introducing and estimating two models for the determination of capital controls. In
order to integrate the analysis of capital account liberalization and exchange rate regime
choices, we formulate and estimate a simultaneous equations model to describe the joint

!'See, among others, Fischer (2001) and Eichengreen (1994).
2See, for example, Edwards (2000), Masson (2001), Wyplosz (2001), and Williamson (2000).



determination of capital controls and the choice of the exchange rate regime. In a single
equation model for capital controls, we explicitly allow different exchange rate regimes
to assert different impacts on the intensity of capital controls. The non-monotonic rela-
tionship, if it does exist, should then be detected through this exercise.?

The paper is organized as follows. Section 2 provides a brief review of the theoret-
ical underpinnings for capital controls. Section 3 discusses the measurement of capital
controls and explains their determinants. The simultaneous equations model for both
capital controls and exchange rate regime choices is introduced in Section 4, while the
single equation model for capital controls is presented in Section 5. Some conclusions
are summarized in Section 6.

2 Theoretical Arguments for Capital Controls

There is a vast literature on the theoretical underpinnings of capital controls.* The
traditional literature relates the imposition of capital controls to the preexistence of
some distortions and views capital controls as the second-best solution. The literature
on self-fulfilling currency crises provides a rationale for capital controls based on the
fact that they may help solve a multiple-equilibria problem. The political economy
literature focuses on institutional and political characteristics to explain the imposition
and removal of capital controls.

2.1 Preexistence of Distortions and Second-best Arguments

Mathieson and Rojas-Suarez (1993) identify four main rationales for imposing restric-
tions on international capital movements: (1) Limiting volatile short-term capital flows;
(2) retaining domestic savings; (3) assisting stabilization and structural reform pro-
grams; and (4) maintaining the domestic tax base.> All four rationales can be related to
the existence of some distortion in the economy, and fall into the group of second-best
arguments. Of course the first-best solution should aim at elimination of the distortion,
but if the distortion is dominant in the economy and takes time to be overcome, it might
be better to introduce some new distortion, including capital controls, to counteract the
old one.

3The simultaneous equations model assumes that the exchange rate regime variable is endogenous
to the capital controls and vice versa. This indicates that the single equation model, with exchange
rate regimes as an exogenous explanatory variable, can be misspecified. As we will see later in the
discussion, however, the simultaneous equations framework does not allow us to explore the hump-
shaped relationship between exchange arrangements and capital controls due to considerations pertaining
to logical consistency of the model. Moreover, the results of the simultaneous equations model suggest
that exchange rate regime choices tend to be exogenous to the capital control decisions, which makes
the single equation model less problematic. For these reasons we still estimate the single equation model
to detect the humped-shaped relationship.

“Dooley (1996) offers an excellent survey of the relevant literature on capital controls. Also see
Williamson and Mahar (1998) for a survey of financial liberalization. Eichengreen (2001) reviews the
literature on the measurements, causes, and effects of capital account liberalization.

®See also the discussion in Alesina et al. (1994).



Limiting Volatile Short-Term Capital Flows In a world with nominal rigidity,
financial variables (e.g. nominal exchange rate) tend to overreact to news or shocks.5
This intrinsic tendency of overreaction can be realized and amplified, if the relevant
market is liquid and subject to distortions. Asymmetric information reduces the effi-
ciency of the financial market, and limited rationality as evidenced by herd behavior
and various trading rules distort the behavior of the investors. Given these distortions
in the financial market, unrestricted short-term capital flows tend to exaggerate the up
and down of the exchange rate and interest rate, creating excessive volatility in the time
paths of these variables. As various crises episodes show, volatile short-term capital
flows, especially their sudden reversals, are typical triggers of such crises (Calvo and
Reinhart (1999)). This provides a strong rationale for “throwing sand into the wheels”
of the financial market by imposing taxes or other controls on short-term capital flows
(Eichengreen et al. (1995)).

Retaining Domestic Savings For many developing and transition countries, access
to the international capital market is limited or subject to heavy country risk premia.
Among the factors contributing to a high risk premium, political instability is usually
the most important one. This is particularly true for transition economies, as political
reforms introduce substantial uncertainty for the international investors. As the risk-
adjusted private return may be lower than the social rate of return, domestic agents tend
to diversify their investment portfolios by holding more foreign assets (Mathieson and
Rojas-Suarez (1993)). Another factor leading to capital outflows is uncertain property
rights in the home country (Tornell and Velasco (1992)). With poorly defined property
rights, domestic investments are subject to high risk of expropriation, so investors may
prefer external investments. Given the high cost of international private financing,
domestic savings are the only reliable source of funds for investments, and controls on
capital outflows to retain domestic savings become an inevitable policy choice for this
purpose.

Assisting Stabilization and Structural Reform Programs If stability in eco-
nomic activities (especially in the employment) is welfare-enhancing, disturbances to
the economy need to be absorbed quickly to avoid knocking the economy out of equilib-
rium. Because of pervasive nominal rigidities, prices and wages can not adjust swiftly
to clear the market in the presence of various shocks. This calls for stabilization policies
from the government. As is well-known from the Mundell-Fleming model, with fixed
exchange rates in place, monetary policy is ineffective in changing the real variables
under free capital mobility. Fiscal policy is instead a powerful tool for stabilization, as
long as its implementation is not constrained by other distortions (e.g. inefficiency of
the tax system). It follows that removal of capital controls may not be desirable before
the constraints on the effective utilization of fiscal policy is eliminated.

This line of argument touches upon the issue of optimal sequencing of capital ac-
count liberalization and other reform programs. Although some authors argue for an
immediate liberalization of all markets, some others argue for a gradual liberalization

SDornbusch (1976).



of capital account transactions, especially after trade liberalization and improvement in
the domestic financial system.” The basic idea is that trade barriers as well as finan-
cial deficiencies may distort investment decisions, which can be offset by proper capital
controls.

Maintaining Domestic Tax Base Another commonly cited reason for the imposi-
tion of capital controls is the distortion in the tax system. Typically it is more difficult
for the authority to tax income from foreign sources than that generated domestically.®
This provides a strong incentive for private agents to shift their resources abroad. To help
avoid such tax-motivated capital outflows, some controls are desirable for the author-
ity, unless international coordination on tax harmonization is available as the first-best
solution.

The authorities may also be interested in imposing capital controls to maintain
tax base for inflation tax. This is particularly the case when tax distortions are high
and domestic debt is large (Aizenman and Guidotti (1994)). With capital controls the
government can raise seigniorage revenue by increasing demand for domestic money.®
Moreover, capital controls are typically associated with measures to maintain financial
repression, which leads to low real interest rates and, in turn, low real burdens of debt
service for the government.

2.2 Multiple Equilibria and First-Best Arguments

Recent studies show that currency crises can take place even in the absence of policy
inconsistency or major distortions in the economy. They are of a self-fulfilling nature
in the sense that private agents may expect a change in the government policy after a
successful attack, and that when they do start a run on the currency, it will be optimal for
the government to change the course of its policy, which validates the private expectation
ex post.'0

A critical point behind models of self-fulfilling expectations is the assumption that
governments do not pursue a single objective of exchange rate stability alone. Instead,
they value both price stability and output stability and seek to maximize an objective
function consisting of these two components. If private agents believe that defending a
currency peg will bring more cost to the government in terms of the objective function,
they will expect the government to follow an expansionary policy stance. This is enough
to trigger an attack on the currency, which changes the economic environment. As the
governments’ objectives are independent of the exchange rate regime, its policy under
different regimes must reflect the changes in the economic environment (Dooley (1996)).
From this perspective, changes in the policy stance as well as the collapse of the pegged
regime are all consistent with rational behavior of the government.

"See Edwards (1984) and McKinnon (1993).

8Razin and Sadka (1991) provide some empirical evidence that the government in a developing country
can not tax the residents’ income from foreign assets at the same rate at which it taxes domestic capital
income.

®See Drazen (1989).

YFor the formal analysis of these self-fulfilling currency crises see Obstfeld (1986 and 1994).



One lesson from the theory of self-fulfilling currency crises is that there might be
multiple equilibria consistent with a given set of fundamentals. Switches among different
equilibria are the results of changes in the private expectations, which are not directly
controllable for the government. The best solution, therefore, might be restrictions,
including capital controls, on the ability of private agents to start attacks. It is plausible
that effective controls may delay the end of a regime that suffers a spontaneous change in
private expectations. If the regime is believed to be associated with a good equilibrium,
capital controls can buy time for the government to consolidate fundamentals, and
reduce the likelihood of a sudden change in the private expectation.

The argument for capital controls as a solution to the multiple equilibria problem is
not free of controversy. It is possible that economic stability in the presence of capital
controls is viewed as spurious, as private agents doubt the competence of the authorities
to maintain a good equilibrium without the protection from capital controls (Lane and
Rojas-Suarez (1992)). It is also easy to show that the possibility of a future imposi-
tion of capital controls may trigger attacks which would not occur otherwise (Obstfeld
(1986)). This point is particularly interesting, as it indicates that re-imposing capital
controls may create the multiple equilibria problem in the first place. For developing
countries and the countries in transition, where capital controls are common practice,
an implication of this argument is that they should not liberalize the capital account
transactions prematurely. If they do, they will probably need to re-impose them, which
can trigger a run on the currency. This implication is consistent with the suggestions
derived from the optimal sequencing literature.

2.3 Political Economy of Capital Controls

Research in the tradition of political economy relates the imposition and removal of
capital controls to the various characteristics of the political institutions.!’ They also
study the controls and decontrols of the international capital transactions from the
public finance perspective.'?

Partisan Conflict Political parties usually derive their main support from one or an-
other of a nation’s socioeconomic groups. The political partisanship literature suggests
that Leftist parties draw support from people whose incomes depend either on govern-
ment social welfare expenditures or on wages drawn from work in unionized sectors, and
that Rightist parties tend to receive support from owners and managers of business,
both small and large (Quinn and Inclan (1997)).

Given the difference in the socioeconomic class foundations, and given the fact that
parties are interested in improving the welfare status of their major constituency, con-
flicts in policy preference are inevitable. From a distributive perspective, left-wing gov-
ernments are found to be more likely to tax the incomes from capital transactions, and
for this purpose, more likely to impose controls on capital outflows to maintain this tax
base (Epstein and Schor (1992)). Conversely, right-wing governments are more inter-
ested in financial liberalization, opening channels for the capital-owners to avoid the

"1See Alesina et al. (1994), Quinn and Inclén (1997), Leblang (1997), and Epstein and Schor (1992).
12Gee, among others, Drazen (1989), Giovannini and de Melo (1993), and Bai and Wei (2001).



capital levy likely to be imposed by the left-wing governments (Alesina and Tabellini
(1989)).

Factor Endowment Factor endowment may also influence the degree of capital ac-
count openness, as free capital movements can reinforce free trade and help achieve con-
vergence of factor incomes. This prospect, however, is not welcomed by those owners
who enjoy a relatively high return on their factors under capital controls and therefore
face a downward adjustment in their incomes if the capital account is liberalized. As
predicted by the Stolper-Samuelson theorem,'? the major beneficiaries of trade and cap-
ital controls are usually the owners of factors in which a society is poorly endowed and
the producers who use the scarce factors intensively. Because these economic privileges
tend to be competed away under free capital mobility, the owners of such factors usu-
ally favor protections against foreign competitions. This suggests that, if a country is
poorly endowed in capital, the political party representing capitalist interests will be
more enthusiastic in imposing controls on capital inflows than other parties.

Public Finance If left-wing governments are indeed associated with larger expendi-
tures on social welfare programs, they may have stronger incentive to collect tax revenue
from capital levies. Moreover, left-wing governments are also more likely to maintain
financial repression in order to reduce real costs of public debt financing. As capital con-
trols can both facilitate taxing capital income and avoid erosion of financial repression,
they are attractive policy measures for the left-wing governments to ease the constraint
on public finance (Quinn and Inclan (1997)).

Another important source of revenue to the governments is the inflation tax, whose
collection is greatly facilitated in the presence of capital controls.'* It is interesting to
observe that the inflation tax can be accepted as a useful revenue-generating instrument,
whatever the political leaning of the parties in power. Right-wing governments may
favor it because inflation is a regressive form of taxation and is suitable for distributive
reasons. Leftist governments may also favor inflation tax for two reasons. An obvious
one is that it generates seigniorage revenue. A more important reason is that it provides
the authority with opportunities to exploit the Phillips curve. If we believe that Leftist
governments are more unemployment-averse than right-wing governments, the inflation
tax can be a more cherished policy instrument to the left than to the right governments
(Alesina and Roubini (1992)).

13The Stolper-Samuelson theorem states that a change in relative product prices benefits the factor
used intensively in the industry that expands. In a closed economy, the products using scarce factors
intensively tend to be over-priced comparing to the international standard, and returns from the scarce
factors are high. When opening up to foreign trade and international assets arbitrage, the relative prices
of these products will fall, and income from factors that the economy has in abundance will increase.

4See Schulze (2000), especially section 2.4 for a recent survey on the relation between capital controls
and the inflation tax.




3 Measurement and Determinants of Capital Controls

In this section we first describe our measure of capital controls, which will be used as the
dependent variable in the following empirical analysis, and then define a set of variables
to approximate the factors that influence the imposition or removal of capital controls,
which will be used as explanatory variables for capital controls.

3.1 Measuring Capital Controls

Dummy Variable Approach It is widely recognized in the empirical literature that
measuring capital controls is difficult (Eichengreen (2001)). Efforts to identify the pres-
ence or absence of capital controls typically build on the data published by the IMF in
its Exchange Arrangements and Exchange Restrictions Annual Report (hereafter Annual
Report). A simple treatment of the information from the Annual Report is to construct
a dummy for capital controls which takes a value of unity if the capital account is largely
closed and zero if no substantial controls are imposed. This is a commonly used method-
ology by many authors, including Epstein and Schor (1992), Alesina et al. (1994), Grilli
and Milesi-Ferretti (1995), Milesi-Ferretti (1998), and Bai and Wei (2001). A major
shortcoming of this approach is that it is very rough and does not allow for differences
in the intensity of capital controls.

Quinn’s Approach A more differentiated measurement of capital controls was intro-
duced by Quinn (1997) and has been used in several other papers.'> For capital account
transactions, restrictions on receipts and payments are separately evaluated, each on a
0-2 scale at half point increments. The final index of capital controls can take values
between 0 and 4, with high values denoting a more open capital account. A difficulty
with this index is that different types capital outflows (inflows) are subject to different
degrees of controls.'® It is not clear how we should aggregate these different controls
into one index to measure the overall degree of control on capital outflows (inflows).

An Index of Capital Controls The measure of capital controls adopted in this paper
is different from both approaches discussed above. Starting with the 1997 Annual Report
(for 1996), the IMF began to provide information about the presence or absence of capital
controls on ten or eleven types of capital transactions.!” Based on this disaggregated
information, our measure for capital controls is derived by dividing the number of capital
transactions subject to controls by the total number of capital transactions.'® For the

5For example, Quinn and Incldn (1997), Edwards (2001), and Arteta et al. (2001).

18For example, many countries allow free outward remittance of profits or liquidation proceeds from
foreign direct investment, but maintain strict controls on foreign portfolio investments of residents.

1"The 1997 Annual Report provided separate information about controls on ten types of capital trans-
actions. Starting with the 1998 Annual Report, eleven potential capital controls are identified.

1814 is encountered in the construction of this measure that for some countries or years information on
some types of controls are missing, or that some types of transactions are not regulated. We treat these
transactions as subject to controls. While this treatment certainly biases the measure toward a more
closed capital account, it can be justified by the contention that these transactions are less developed
and less important in the relevant countries, possibly due to less developed capital markets. This is in



Figure 1: Distribution of the Index for Capital Controls in Transition Economies: 1990-
1999
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early years of the decade, we seek the relevant information from various issues of the
Annual Report to construct the index in the same way. This produces an index of
capital controls (CAPCONTR) for our empirical analysis, with higher values denoting
more comprehensive controls on capital transactions.'®

The index has two major advantages. First, it is continuous and allows for a more
convenient treatment in the empirical analysis. Second, it is expected to capture the
intensity of capital controls, albeit in an indirect way. The index reflects the number
of capital controls in place, but does not directly reflect the intensity of each individual
capital control. But restrictions on one transaction can be circumvented through other
transactions not subject to controls, and the effectiveness of each control depends pos-
itively on the complements from other controls. Therefore, a larger value of this index
does not merely reflect more types of control being imposed, it is also a proxy for higher

turn consistent with a more closed capital account.

' Johnston and Tamirisa (1998) also use the detailed information from IMF’s Annual Report to con-
struct measures for the intensity of capital controls, which are defined as the number of existing controls,
both for overall capital account and for each type of capital transactions. The only difference between
their measure and our index is that we normalize the number of observed controls by the total number
of potential controls. This normalization is appropriate for our data due to changing number of types
of capital transactions, while Johnston and Tamirisa (1998) only consider one single cross section for
1996, so the change in the number of potential controls is not an issue.



degree of intensity of the existing controls.

Figure 5.1 shows the distribution of our index for capital controls (CAPCONTR)
in transition economies during 1990-1999. The upper panel depicts the histogram of
the index in its original form, defined as the ratio of number of existing capital controls
to the total number of possible controls. In the lower panel the index is transformed
(see below). It is clear from the upper panel of Figure 5.1 that the original index is
dominated by the observations of nearly closed capital accounts, with about 60% of the
country-year observations maintaining very comprehensive capital controls, and that
observations with intermediate index values are much rare. Moreover, the index is,
by construction, bounded between 0 and 1, so using the original index directly as the
dependent variable for regression analysis is inappropriate. To solve this issue we adopt
the following transformation to break the bounds: for the two end values, replace 0 with
0,01 and 1 with 0,99, and then transform the data series after replacement, denoted by z,
according to the formula log[z/(1 — )].2° As shown in the lower panel, the transformed
index, though still much concentrated, shows more variation in its distribution, and will
be used in the following empirical analysis.

3.2 Determinants of Capital Controls

The recent debate on the merits of capital controls indicates that exchange rate policies
can influence the imposition or removal of capital controls.?! Besides exchange rate
regime choices, many other factors also influence the decision on capital controls, which
can be divided into three broad categories reflecting institutional and structural features,
public finance considerations, and external payments variables.??

Exchange Rate Regimes The role of exchange rate regime choices in the opening
of the capital account can be derived from the “impossible trinity” of exchange rate
stability, free capital mobility, and monetary autonomy. Unless monetary independence
is given up, there is a trade-off between the first two components of the “trinity”. An
implication of this trade-off is that intermediate exchange rate regimes are more likely
to need capital controls than either hard pegs or floating regimes, since intermediate
regimes allow the authorities to achieve a mixture of monetary policy independence and
exchange rate stability. However, the “impossible trinity” does not predict in which
direction the causality runs between exchange rate policies and capital controls. Deci-
sions on capital account liberalization can influence the choice of exchange rate regimes
as well. A safe approach, therefore, is to analyze the determination of capital controls
and exchange rate regime choices simultaneously, which we will pursue in our empirical
analysis.

The easiest way of including the variable for exchange rate regimes (ERR) is to

20We also experiment with other alternatives, e.g. replacing 0 (1) with the mean between 0 (1) and
the second lowest (highest) index value before the transformation. The empirical results with this type
of transformed index, however, are very similar to those reported here, showing that our results are not
sensitive to different ways of transformation.

218ee Begg et al. (1999) and Wyplosz (2001).

228ee Appendix II for detailed information on the definitions and data sources of the variables.
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assume a dichotomous, i.e. fixed vs. flexible, structure for regime choices and to define
a dummy variable for one of the two regimes.?> In the case of ordered regime choices,
the ERR variable, which takes at least three different values, can be directly included
in the model as a determinant.2? These two approaches, however, do not allow us to
detect the non-monotonic relationship between capital control intensities and exchange
rate regime choices. Since the intermediate regimes are expected to be associated with
more intensified capital controls than either fixed or flexible regimes, it will be more ap-
propriate to include dummies for both corner regimes to account for possible differences
in the influence of exchange rate regimes. Moreover, because the divisions between two
adjacent broad regime groups are not clear-cut, controversies exist as to the nature of
some regimes.?> One possible solution to this issue is to go down to more disaggregated
level of regime classification, such as the 8-regime classification scheme of the IMF, and
to include a host of regime dummies. This allows us to examine the relationship between
exchange rate regimes and capital controls on a much finer basis.

However, these approaches are all based on the observed exchange rate regime
choices. An alternative approach to relate the ERR choices to the determination of
capital controls is to use the desired flexibility of the exchange rate regime as an ex-
planatory variable, for which the observed regime choice is just a qualitative indicator.
The idea is that the intention to float or to peg may influence the decisions on capital
controls. A proxy for this intention or, equivalently, the desired regime flexibility, is the
latent variable (ERR*) used to explain the choice of exchange rate regimes. As we will
see later, using this latent variable allows us to account for the (possible) simultaneity
of both capital controls and exchange rate regime choices, but does not allow us to test
the hump-shaped relationship between the two variables.

Finally, it should be noted that exchange rate regimes declared by the authorities and
published by the IMF do not necessarily reflect the actual exchange rate policies, i.e.,
there are discrepancies between official and de facto exchange rate regimes.?® Therefore,
we should distinguish between official exchange arrangements and de facto exchange rate
policies, and allow them different roles in the determination of capital controls.

Institutional and Structural Features Within this group, the first important fea-
ture identified by the empirical literature is the degree of central bank independence
(CBINDEP). With a dependent central bank, the government can easily influence the
monetary policy stance and is more likely to rely on seigniorage revenue, which requires
capital controls as necessary compliments. Conversely, an independent central bank

23 Alesina et al. (1994) and Grilli and Milesi-Ferretti (1995), among others, adopt this approach.

24 Johnston and Tamirisa (1998), for example, include an exchange regime index in their analysis. The
index takes integer values from 1 (for fixed regimes) to 5 (for free floating regimes).

ZFor example, whether the conventional fixed-but-adjustable pegs should be classified as fixed or
intermediate regimes is a debatable issue.

2L evy-Yeyati and Sturzenegger (2000) use a cluster analysis to classify de facto exchange rate regimes
in 156 countries during 1974-1999, including 106 observations for 20 transition economies. Using a
similar approach but focusing solely on 25 transition economies, Zhou (2002) classifies 203 country-year
observations of de facto regimes. Both classifications report wide-spread discrepancies between official
and de facto regimes. Von Hagen and Zhou (2002) investigate empirically the determination of de facto
regimes as well as the causes of the regime discrepancies.

11



may assert some disciplinary effects on the government, which may enhance the credi-
bility of the policies adopted by the government. As high credibility reduces the risk of
speculative attacks, the incentive for imposing capital controls is also reduced.?” The
data on CBINDEP for the transition economies is an index on the legal independence
of the central banks developed by Cukierman et al. (2000), with higher values assigned
to more independent central banks.

The second determinant for capital controls is a country’s acceptance of Article
VIII of the IMF’s Articles of Agreement. The acceptance of Article VIII is generally
interpreted as the opening of the current account. Such a commitment is an impor-
tant step toward overall liberalization of international transactions and may lead to the
loosening or removal of some capital controls, especially those on trade-related capital
flows. Moreover, maintaining current account convertibility opens some legal channels
for private agents to circumvent the existing capital controls, reducing the effectiveness
of these controls. All these suggest that an Article VIII status may be more conducive
to the capital account liberalization. A dummy variable (ART8) is designed to capture
this effect. Tt takes a value of one in the year when a country accepts the Article VIII
obligation and after, and zero otherwise.

The third variable measures the health or fragility of the financial institutions. With
strong and well-functioning financial markets, countries are better equipped to cope
with flows of capital and more able to benefit from free capital movements. In contrast,
underdeveloped or weak financial institutions, a likely legacy of financial depressions
under central planning, need more intensive protection against foreign competition,
which calls for capital controls to buy time for financial reform. Our proxy for financial
fragility in the transition economies (FINREF) is the index of financial reform compiled
by the European Bank for Reconstruction and Development (EBRD). The higher the
EBRD index, the better the quality of financial institutions measured by the standard
in market economies, and the less protection required in the form of capital controls.

Public Finance Considerations A country with an inefficient tax system or a nar-
row base for income tax tend to impose capital controls to allow the government to
collect sufficient revenues for public expenditures. This suggests that tax system effi-
ciency and the size of the government should be considered as determinants of capital
controls. Because the efficiency of the tax system is difficult to measure in a straight-
forward way, we use the share of taxes on income, profits, and capital gains in total tax
revenue (INCOMTAX) as a proxy. A higher share of income taxes reflects not only an
enlargement of the tax base, but an improvement of efficiency in taxation as well. Both
developments will reduce the incentive to impose capital controls. In contrast, the larger
the government, the stronger incentive to maintain or intensify capital controls to secure
sufficient government revenues. We use the share of general government expenditures
in GDP (GOVEXP) as a measure for the government size.?®

*"The empirical literature usually finds that central bank independence is negatively associated with
capital controls. See, among others, Alesina et al. (1994), Quinn and Incldn (1997), Bai and Wei (2001),
and Epstein and Schor (1992).

28See, among others, Bai and Wei (2001) and Grilli and Milesi-Ferretti (1995).
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Table 1: Determinants of Capital Controls: Proxies and Expected Signs

Determinants of Capital Controls Prozies Ezxpected Signs
Exchange rate regime choices ERR or ERR* hump-shaped
More independent central bank CBINDEP (-)
Liberalization of current account ARTS (-)
Stronger financial institutions FINREF (-)
More efficient tax system INCOMTAX (=)
Larger government size GOVEXP (+)
Current account surpluses (+) or deficits (-) CURRACCT (=)
Higher external indebtedness DEBT (+)

External Payments Variables Within this group we consider two variables: current
account balances and external indebtedness. The empirical literature finds that current
account deficits increase the likelihood for capital controls to be imposed or intensified.?®
This suggests that countries facing balance of payments difficulties are more likely to
control capital flows, especially outflows, to ensure that sufficient foreign exchange re-
sources be retained domestically. Current account balances (CURRACCT) is measured
in percent of GDP, with positive (negative) values denoting surpluses (deficits).

Another variable is external indebtedness, measured by the ratio of external debt
to GDP (DEBT). Heavy external debt may force the government to impose capital
controls, especially on capital outflows, to ensure retention of foreign exchange revenues
for debt-servicing purpose. As considerations related to public finance usually argue
that heavy debt burden increases the incentive for the government to tighten capital
controls, larger external debt should point to the same direction.30

Table 1 summarizes the above-mentioned determinants of capital controls, their prox-
ies, and the expected signs. A positive (negative) sign means that capital control inten-
sity is increasing (decreasing) in the named variable.

4 A Simultaneous Equations Model for Capital Controls
and Exchange Rate Regime Choices

As we have argued before, there is no a priori information on the direction of causality
between capital controls and exchange rate policies. There are empirical evidences
showing that the causality can run in either direction.?! These results reinforce our
argument that the choice of exchange rate regimes and the decision on capital controls
can be interrelated, which can be analyzed in a simultaneous equations model.

2 Grilli and Milesi-Ferretti (1995), Milesi-Ferretti (1998), and Bai and Wei (2001).

30Gee Berger et al. (2001) and Bai and Wei (2001).

31 Alesina et al. (1994) and Grilli and Milesi-Ferretti (1995) find that exchange rate regime choices
influence the decision on capital controls, while Edwards (1996) and Bernhard and Leblang (1999) find
that the latter can influence the former.
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4.1 The Model and the Estimation Procedure

The Structural Form of the Model We use a simultaneous equations model to
explain the joint determination of capital controls and exchange rate regime choices.
Since our index for capital controls is a continuous variable, but the exchange rate

regime choices are discrete-valued, we follow Heckman (1978) to construct and estimate
the model.3?

The structural form of the simultaneous equations model consists of two equations:*3
Y =Z%y + X161 + u, (1)
Z* =Yy + Xofo + uo, (2)

where Y is our (transformed) capital control index (CAPCONTR), and Z* is the latent
variable associated with Z, the observed discrete exchange rate regime (ERR) choices.
X1 is a row vector of determinants of capital controls, and Xy contains determinants of
exchange rate regime choices. The error terms, u; and wus, are both i.i.d. normal with
zero mean and finite variance and are assumed to be independent of each other.

The latent variable Z* is unobservable. What we observe is a discrete regime choice,
from which we can infer whether Z* crosses some threshold or not. For ordered choices
model with three alternative regimes, the rule of indication is:

Z =0 < fixed regime & 74 <0,
Z =1 < intermediate regime < 0< Z*<g, (3)
Z =2 < floating regime S ZF>ec

Here c is a positive threshold differentiating between flexible and intermediate regimes.34

It might be tempting to include the observed exchange rate regime choices, Z, in (1)
instead of its latent counterpart, Z*, or to replace Z* with some dummies for various
exchange rate regimes. But both attempts will give rise to the issue of logical consistency
of the model.?®> As shown in Appendix I, if Z or some regime dummies should appear
in (1), logical consistency of the model requires that either Y is exogenous to Z*, or
Z* exogenous to Y, or both. This leads to the collapse of the simultaneous equations
structure. Because we do not want to pre-impose either form of exogeneity restriction, we
exclude the observed exchange rate regime choices from (1) to ensure logical consistency
of the simultaneous equations model.

The Two-Stage Estimation Procedure Our interest is the identification of the
structural parameters. As discussed in Heckman (1978), the structural parameters in
the model characterized by (1)—(3) are identifiable (up to some proportionality) if the
order and rank conditions for identification are satisfied. This is insured by the fact that

32Heckman (1978) considers a class of simultaneous equation models with both continuous and discrete
variables based on normally distributed latent variables. The model adopted here is a special case from
this class. See also the discussion in Maddala (1983) and Gourieroux (2000).

33For ease of exposition, the country and time subscripts are all omitted.

34The threshold differentiating between intermediate and fixed regimes is normalized to be zero.

35See Heckman (1978), Maddala (1983), or Schmidt (1981).
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there is at least one variable in X7 not included in X5, and at least one variable in X5 not
included in X;. But the system is generally overidentified if, say, there are more than
one variable in X not included in X5. The overidentification leads to the multiplicity of
consistent estimators. As a procedure to produce unique and consistent estimators for
the structural parameters, Heckman (1978) suggests a two-stage estimation procedure,
which we follow in our empirical analysis. To save space we only briefly sketch the
estimation procedures here, detailed explanations can be found in Appendix I.

In the first stage we create appropriate instruments for the two endogenous variables
which appear on the right-hand side (RHS) of the structural equations. This is achieved
by deriving and estimating the reduced form of the model. For the continuous index
of capital controls, the ordinary least square (OLS) method is used for estimation; for
the discrete exchange rate regime choices, the probit maximum likelihood (ML) method
is the estimation procedure. Based on the consistent estimates of the reduced-form
coefficients, we compute the fitted values of Y and Z* as their instruments.?¢ In the
second stage we replace Y and Z* appearing on the RHS of the structural model by
their respective instruments, and estimate the structural equations with OLS or probit
ML method to obtain consistent estimates of the structural coefficients.

4.2 The Explanatory Variables

Determinants of Capital Controls The first determinant is related to the choice of
exchange rate regimes (ERR). Depending on model specifications, it can be the observed
regime choices, the latent variable for regime choices, or dummies for different exchange
rate regimes. Because of pervasive regime discrepancies, we consider both official and
de facto regimes. The official regimes are classified by the IMF on an eight-regime scale.
Two sets of de facto regimes are used in the estimation: one classified by Levy-Yeyati
and Sturzenegger (2000) (hereafter LYS), another is based on our own classification.
The row vector X; contains all the explanatory variables listed in Table 1, except for
exchange rate regime choices. They include: central bank independence (CBINDEP),
Article VIII acceptance (ART8), fragility of financial institutions (FINREF), tax system
efficiency (INCOMTAX), government size (GOVEXP), current account balance (CUR-
RACCT), and external debt stock (DEBT). The last five variables might be endogenous
to capital account liberalization, since the imposition or removal of capital controls can
influence the evolution of these variables. To attenuate the endogeneity problem, the
variables are instrumentalized by using their own one-year lagged values as instruments.
Also included in X; are dummies for country groups and time periods. We construct
three country-group dummies to account for group-specific fixed effects:*” EUCANDI
for the first-round EU accession candidates, EUCAND?2 for the second-round candidates,
and CIS for the member countries of the Commonwealth of Independent States (CIS).
The remaining three countries (Albania, Croatia, and Macedonia) are therefore used as
the reference group. Because accession to the European Union (EU) requires liberaliza-
tion of capital account transactions, we expect EU candidates, especially those advanced

38For Z*, it is actually the fitted value of the normalized latent variable. See Appendix I for details.
3"We use group dummies instead of country dummies for two reasons: to detect groupwise hetero-
geneity and to save degrees of freedom.
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in this process, should have less capital controls than other transition countries. The
time dummies are for the period 1990-1993 (PERIOD1) and 1994-1996 (PERIOD?2).38
The most recent one (1997-1999) is used as the reference period. The first period cor-
responds roughly to the starting stage of transition, while the last one to the period of
recurrent financial crises.

Determinants of Exchange Rate Regimes The determinants of exchange rate
regime choices—except for the index for capital controls—are collected in X». There
are two sets of determinants, one for official regimes and another for de facto ones.?®
For the determination of official exchange rate regimes, we include the following de-
terminants:** degree of economic openness (OPENNESS), squared values of degree of
openness to the EU (OPENTOEU?),*! commodity concentration of foreign trade (COM-
CON), economic size (GDP), financial market deepening (MONEY), and sufficiency of
international reserves (RESERVE).

For the determination of de facto exchange rate regimes, we consider the follow-
ing variables:*2 degree of openness to the EU (OPENTOEU) and its squared term
(OPENTOEU?), commodity concentration of foreign trade (COMCON), economic size
(GDP), pass-through effects of exchange rate depreciation to inflation (PASSTHRU),
government budget balances (FISCAL), and a proxy for financial institutions quality
(FINREF). Depending on whether the authors’ or LYS’s de facto classification is used,
some of them will be excluded from the analysis.

We also include dummies for country groups and time periods. These dummies
are used for both official and de facto regime determinations. Except for the dummy
variables, the other determinants listed above are all instrumentalized by their own
one-year lagged values to attenuate potential simultaneity of these variables.

4.3 Empirical Results with Official Regime Classifications

Table 2 reports the empirical results with the ordered official exchange rate regime
choices (ERR). Three specifications are estimated: in specification (1) conventional pegs
are treated as fixed regimes, managed floats are regarded as flexible regimes, and all the
other regimes form the intermediate group; in specification (2) conventional pegs are
reclassified as intermediate regimes, others being unchanged; in specification (3) both
conventional pegs and managed floats are reclassified as intermediate regimes, with
others being unchanged. As can be seen from Table 2, for both dependent variables, the
results change little across specifications, showing that our findings are generally robust
to the alternative classifications of some controversial regimes.

38Introducing annual dummies for each calendar year is inappropriate, since for most countries data
on some variables are unavailable in the early years, and the first observation is lost anyway due to
instrumentalization.

3®De facto exchange rate regimes are found to be different from the official ones in many transition
economies (Zhou (2002)), which justifies a different set of determinants, though some variables may
influence both official and de facto regime choices.

40These variables are selected based on the analysis of von Hagen and Zhou (2001).

“1This variable is squared in the estimation to capture non-linear influence of this variable.

“2The selection of the variables is based on the analysis of von Hagen and Zhou (2002).
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Table 2: Simultaneous Equations Model:

with Official Exchange Rate Regimes

(12 (2)° 3)°
Variables Coefl. t-Ratio  Coefl. t-Ratio  Coefl. t-Ratio
Dependent Variable: CAPCONTR

ERR* 0,36*** 4,25 0,35%*** 4,17 0,34*** 3,86
CBINDEP -2,81%* 220  -2,70%* 212 -3,00%* 2,34
ARTS8 -1,19** -2,80  -1,08** -2,47  -1,26%** -2,90
FINREF 1,10%* 2,24 1,12%* 2,27  1,14%* 2,28
INCOMTAX 0,87 0,40 1,18 0,53 -0,44 -0,20
GOVEXP 7,88 ** 4,42 7,70%** 4,22 7,45%** 4,05
CURRACCT 8,06** 2,22 8,28** 2,26 8,80%** 2,37
DEBT 1,08%* 2,39 1,23%** 2,70 0,85*% 1,94
EUCAND1 -1,17* -1,97  -1,07* -1,80  -0,62 -1,01
EUCAND2 -0,68 -1,34  -0,64 -1,24  -0,40 -0,71
CIS 0,75 1,29 0,73 1,25 1,18* 1,89
PERIOD1 -0,35 -0,50 -0,40 -0,58 -0,84 -1,16
PERIOD2 -1,19%%* -3,31  -1,156%** -3,24  -1,46%** -3,93
R2-qdj. 0,27 0,27 0,27

F 5,57*** 5,52%** 5,45%**

Dependent Variable: ERR

CAPCONTR -0,17 -1,08  -0,04 -0,23  -0,05 -0,29
OPENNESS -0,23 -0,62  -0,81*%* -2,25  -1,36%** -3,69
OPENTOEU? 5,46%*** 3,09 4,41*%* 2,55 6,03%** 3,16
COMCON 6,13** 2,52 6,40** 2,55 6,28%** 2,68
GDP 0,08 0,54 -0,15 -0,87 -0,18 -1,10
MONEY 2,20% ** 2,95 3,11%%* 3,98 3,20%** 3,74
RESERVE -0,70*** -3,14  -0,65%** -3,34  -0,55%** -2,62
EUCAND1 -1,24* -1,89  -1,19* -1,73  -2,05%** -2,67
EUCAND2 0,04 0,08 -0,20 -0,40 -0,25 -0,45
CIS 2,72% %% 3,85 2,36%** 3,89 2,10%*** 3,13
PERIOD1 0,44 0,92 0,59 1,10 1,47%** 2,77
PERIOD2 -0,02 -0,12 0,02 0,05 0,72%** 2,79
Log-likelihood -109,5 -94,1 -83,3

Correct pred. (%) 72,2 74,1 75,9
Observations 158 158 158

Note: Statistics with *, ** or *** are significant at 10%, 5%, or 1% level, respectively.
For CAPCONTR determination, heteroscedasticity-consistent variance-covariance matrix is
used. The ERR choices are ordered (thresholds not reported). Each model is estimated
with constant terms for both structural equations.

® Conventional pegs as fixed regimes; managed floats as flexible regimes.

> Conventional pegs as intermediate regimes; managed floats as flexible regimes.

¢ Both conventional pegs and managed floats as intermediate regimes.
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Determination of Capital Controls It is clear from Table 2 that exchange rate
regime (ERR) choices strongly influence the decision on the imposition or removal of
capital controls, even after controlling for the possible endogeneity of the ERR variable.
The coefficient of the latent variable for ERR choices (ERR*) is always positive and
highly significant, showing that the intensity of capital controls increases in the desired
flexibility of exchange rate regimes. This finding is consistent with the implication
of the “impossible trinity” in the sense that, if countries switch from fixed regimes
to intermediate ones, capital controls will be intensified to help sustain the exchange
rate regimes. But our finding predicts a further tightening of capital controls when
more flexible regimes are adopted, which is not implied by the “impossible trinity”.
This contradiction is not surprising, since the simultaneous equations model assumes
that capital control intensity is linear in exchange rate flexibility, while the “impossible
trinity” predicts a hump-shaped relationship. Our finding is nevertheless consistent
with the “fear-of-floating” phenomenon, where countries declare floating rates as official
regimes, but in practice control or manage the exchange rates heavily to avoid large
volatility (Calvo and Reinhart (2000)). Since these countries typically resort to capital
controls to help manage their exchange rates, there is a strong association of capital
controls with flexible exchange rate regimes. If both intermediate and flexible regimes
have more intensive capital controls than fixed regimes do, we should expect a positive
coeflicient when capital control intensity is regressed on exchange rate flexibility, which
is born out by our results.

Except for current account balances (CURRACCT), financial institutions fragility
(FINREF), and tax system efficiency (INCOMTAX), all the variables are significant
and of correct signs. The results show that higher central bank independence and the
liberalization of current account contribute to the removal of capital controls, but larger
government expenditures or larger stock of external debts make capital controls more
intensive, all are consistent with our expectations. Tax system efficiency does not seem
to be an important determinant of capital controls, and its role is ambiguous, as evi-
denced by the insignificant and changing signs of the INCOMTAX variable. The positive
coefficients for FINREF and CURRACCT suggest that countries with stronger finan-
cial institutions or current account surpluses tend to have more closed capital accounts,
which is against our expectations.

What can explain the positive coefficients for FINREF and CURRACCT? For FIN-
REF, the positive coefficient may well capture the influence of financial reforms, rather
than the quality of the financial institutions, on the intensity of capital controls. It is
reasonable to associate higher index values with stronger reform efforts. Since financial
liberalization is better carried out after reforming and consolidating the domestic finan-
cial institutions, reform measures are usually undertaken when the capital account is
still closed, and the stronger the reform efforts, the more intensive are capital controls
to help manage the side-effects of the reform. This can lead to a positive association
between financial reform and capital controls. The positive coefficient for CURRACCT
may reflect the influence of reverse causality, even after we applying the instrumental
variable method to correct for this problem. It is common in transition economies that
capital account liberalization leads to net capital inflows due to improved confidence
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of foreign investors in the recipient countries, which can be used to finance current ac-
count deficits. The association between the decontrol of capital account and the deficits
of current account results in a positive coefficient for CURRACCT, as we find in our
estimations.

The results with country group dummies confirm our expectations that the EU can-
didates maintain more liberal capital accounts than other transition economies. This
is particularly true for the first-round candidates, which have to open their capital ac-
counts early as required by the accession process. The coefficients of the period dummies
suggest that the most recent period (1997-1999) witnesses an increase in the intensity
of capital controls in transition economies. This might be related to the frequent oc-
currence of financial crises during this period, which enhances the desirability of capital
controls.

Determination of Exchange Rate Regime Choices The decision on capital con-
trols does not influence the official ERR choices in any substantial way, since the co-
efficients for CAPCONTR are statistically indistinguishable from zero in all the three
specifications. Referring to the significant coefficients for exchange rate regime choices
in the determination of capital controls, this interesting contrast implies that, while
exchange rate regime choices strongly influence the intensity of capital controls, there
is little feed-back effects from the latter to the former. This asymmetry suggests that
governments tend to use capital controls to help manage their declared exchange rate
regimes, rather than changing the official regimes to make them consistent with vary-
ing degree of capital mobility. For the modeling strategy, this also suggests that we
can treat the official ERR variables (or its latent counterpart ERR*) as exogenous to
the decisions on capital controls, and use more flexible model structures to detect the
possible hump-shaped relationship between capital control intensity and exchange rate
flexibility, e.g., by including various regime dummies in the equation for capital controls,
which is not allowed in the simultaneous equations model due to considerations on the
logical consistency of the model (see Appendix I).

The results with other variables are largely consistent with those found in von Hagen
and Zhou (2001). The overall evidence suggests that countries highly open to foreign
trade, diversified in commodity structure of trade, and with sufficient international
reserves are more likely to adopt fixed regimes. On the contrary, very high trade openness
to the EU as well as financial deepening tend to make countries to select flexible exchange
arrangements. Moreover, the CIS countries show a stronger preference for more flexible
regimes than the other transition economies, while the first-round EU candidates seem
to be more interested in stable exchange rates. As far as the evolution of exchange
rate regimes is concerned, there are weak evidence showing that exchange regimes are
gradually evolving toward arrangements with more stable exchange rates.

4.4 Empirical Results with De Facto Regime Classifications

Results with Authors’ De Facto Classifications In specification (4) of Table
3 we report the results based on the authors’ classification of de facto exchange rate
regimes. The significant coefficients for ERR* in the upper panel and the insignificant
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ones for CAPCONTR in the lower panel suggest that the actual exchange rate policy
is an important determinant of the capital account liberalization, but not the other
way around. The lack of response in exchange rate policies to capital control decisions
reflects that different levels of priority are attached to the two policy instruments, with
capital control decisions likely subordinated to exchange rate policies.

For the remaining determinants of capital controls, the results are very similar to
those reported in Table 2. The removal of capital controls is still associated with cen-
tral bank independence and current account liberalization. On the contrary, financial
reform, government expenditures, current account surpluses, and external debts are still
positively correlated with capital control intensity. For the differences between country
groups and time periods, the dummies show a familiar pattern that the EU candidates
maintain a more liberal capital account than other countries, and there is a general
tendency towards more intensive capital controls, especially starting in the mid-1990’s.

For the determination of de facto ERR choices, the variables found to be important
by von Hagen and Zhou (2002) are still significant for the de facto regime selection.
The opposite signs for OPENTOEU and its squared term indicate that when countries
start to reorient their trade with the EU, exchange rate stability is much preferred, but
when the EU becomes an increasingly important trade partner, countries are concerned
with their competitiveness on the EU market and look to exchange rate flexibility to
avoid misalignments. The results with other variables indicate that countries with high
exchange rate pass-through effects or strong financial institutions prefer stable exchange
rates in practice, while countries with a large economy or large fiscal deficits tend to
select more de facto flexible regimes.

Results with LYS’s De Facto Classifications The results with the LYS classifica-
tion of de facto exchange rate regimes are reported in specification (5) of Table 3. There
is again an asymmetry in the relationship between capital controls and exchange rate
policies, with the latter being exogenous to the former. For the determination of capital
controls, the results are generally comparable to those with the authors’ classification,
especially those for trade liberalization, government size, and current account balances.
While the proxies for central bank independence and for tax system efficiency gain sig-
nificance with correct signs, the proxies for financial institutions strength and for debt
burdens lose significance. There are some changes related to the dummies for country
groups, which are probably due to the difference in the country compositions of the two
de facto classifications.

For the determination of de facto ERR, the results are similar to those reported in
von Hagen and Zhou (2002). They show that economic openness to the EU, economic
size, and commodity structure of foreign trade are still the important determinants of
de facto regimes, but the proxy for financial fragility loses explanatory power within this
framework.
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Table 3: Simultaneous Equations Model: with De Facto Ex-

change Rate Regimes

(4) (5)
Variables Coeff. t-Ratio Coefl. t¢-Ratio
Dependent Variable: CAPCONTR CAPCONTR
ERR* 0,62%* 238  0,96*** 6,08
CBINDEP -1,68 -1,53 -4,17%%* 319
ARTS S ITERE 267 J1,20%% 227
FINREF 1,70%%* 290 0,67 1,37
INCOMTAX 0,79 0,39 -10,92%** _333
GOVEXP 4.84%%% 273 800*** 387
CURRACCT 7,77* 1,75 18,67*** 543
DEBT 1,054 214 0,52 0,75
EUCAND1 S1,97%%% 336 0,31 0,38
EUCAND? S1,15%% 249 161%* 205
CIS 0,87* 1,79 3,.38%%* 349
PERIOD1 0,80 1,30 -1,68 1,59
PERIOD?2 0,65%  -1,68 -0,97** 259
R2-adjusted 0,29 0,49
F 5,80+ 8, 45%**
Dependent Variable: Author’s ERR*  LYS’s ERR*
CAPCONTR 0,12 086 -0,31 1,52
OPENTOEU 5,60 -1,89 -1541%** 322
OPENTOEU? 5,53* 1,81 17,49%%* 366
GDP 0,36** 256  0,87%%* 372
FINREF 1,66%%% 469  -0,11 0,23
COMCON 8,30%% 220
PASSTHRU 2,17FF% 269
FISCAL 6,38%*  _2.16
EUCANDI 0,72 148  -2,24%%* 270
EUCAND2 0,01 005 -1,13** -2.36
CIS -1,01 1,62 -1,0 -1,28
PERIOD1 J1,31%%% 269 176*% 2,08
PERIOD?2 0,46 1,85 0,48 1,45
Log-likelihood -108,5 -79,9
Correct pred. (%) 65,0 62,4
Observations 157 101

Note:  Statistics with *,
5%, or 1% level, respectively.

kK
?

or ** are significant at 10%,
For CAPCONTR determination,

heteroscedasticity-consistent variance-covariance matgrix is used. The
ERR choices are ordered (thresholds not reported). Each model is
estimated with constant terms for both structural equations.
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5 A Single Equation Model for Capital Controls

The simultaneous equations model characterized by (1) and (2) allows the joint endo-
geneity of capital controls and exchange rate regime choices, but can not directly capture
the possible hump-shaped influence from the latter to the former. The empirical results
of the model, however, find that the decisions on capital controls do not significantly
influence the choices of exchange rate regimes. Therefore, it is safe to treat exchange
rate regime choices as an exogenous variable. In this section we develop a single equa-
tion model to explain the determination of capital controls, which allows explicitly a
non-linear effect of exchange rate regime choices on the intensity of capital controls.

5.1 The Single Equation Model

Three Specifications of the Model The first specification of the single equation
model relates capital controls to observed exchange rate regime choices and other ex-
planatory variables through the following equation:*3

Y = Zoy + Z200 + X10 + ¢, (4)

where Y is the index for capital controls (CAPCONTR), X; is the same as in the
simultaneous equations model, and € is an identically and independently distributed
(4.2.d.) normal error term. Here Z is the variable for exchange rate regime choices
(ERR). It assumes discrete values for different regimes, with larger values corresponding
to more flexible ones. If the suspected non-linear relationship does exist, & should be
positive and a9 negative.

The second specification of the model substitutes the observed regime choice (Z)
with its latent counterpart (Z*). That is,

Y =Z% + Z%00+ X100 + e (5)

This specification captures the idea that it is the desired exchange rate flexibility, which
is free of selection errors, that influences the intensity of capital controls. The latent
Z* is estimated first by a probit model, using the specification (2) under the restriction
12 = 0.

Specification (4) or (5) can detect the non-linear relationship, if it does exist, but it
does not directly point out which regime is associated with the most intensive capital
controls. To achieve this objective we construct dummy variables for each regime, and
allow them to assert different influences on capital control intensity. This leads to the

third specification:
N-1

Y=Y Zifi+Xi0+c, (6)

i=1
where Z; is the dummy for the i-th regime and §; the corresponding coefficient. Since
we include a constant term in X, the N-th regime dummy must be excluded to avoid
perfect multicollinearity. The excluded regime is then used as the reference regime. In

43 For ease of exposition, the country and time subscripts are all omitted.
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case of official exchange rate regimes based on the IMF’s eight-regime classification,
seven regime types are observed in transition economies, so N = 7. If de facto regimes
are considered, N = 4 to allow differentiations among inconclusive, fixed, intermediate,
and flexible regimes.**

Table 4: Single Equation Model for the Determination of Capital Controls:
with Official Exchange Rate Regimes

(6)* (7)® (8)°
Variables Coefl. t-Ratio  Coefl. t-Ratio  Coeff. t-Ratio
ERR 1,45%* 2,40
ERR? -0,12%* -2,01
ERR* 0,62%** 2,97
ERR*? -0,11* -1,76
CBA -1,98%** -3,36
PEG 0,65 -1,42
HB -0,26 -0,53
(0] 3 0,30 0,52
CB 0,61 1,25
FF 0,05 0,10
CBINDEP -1,66 135 -2,20% 1,80 -1,74 -1,45
ARTS -1,38%** -3,17  -1,28%** -2,94  -1,37*** -2,87
FINREF 0,61 1,30 0,79* 1,65 0,58 1,22
INCOMTAX -0,87 -0,42 1,03 0,46 -1,55 -0,72
GOVEXP 6,85%** 3,96 5,91%** 3,49 6,67*** 3,95
CURRACCT 11,99%** 2,85 7,43** 1,98 11,88%** 2,78
DEBT 1,02%% 2,16  1,15%* 2,58  0,91* 1,82
EUCAND1 S1A7R** 268 -1,51%* 2,47 -1,28%* -2,39
EUCAND2 -0,76 -1,55  -1,27*%* -2,37  -0,56 -1,11
CIS 0,48 0,86 -0,22 -0,33 0,65 1,14
PERIOD1 -0,69 -1,03 -0,39 -0,57 -0,82 -1,21
PERIOD?2 S1,19%R 313 1210 326 -1,24%%% 313
R2-qdj. 0,28 0,27 0,28
F 5,63*** 5,02%** 4,39%**
Obs. 168 157 168

Note: Statistics with *, ** or *** are significant at 10%, 5%, or 1% level respectively.
Heteroscedasticity-consistent variance-covariance matrix is used. Constant terms are not
reported.

# ERR is the IMF’s 8-regime classification ranging from 2 currency boards to 8 for free floats.

b ERR* is the fitted latent variable for an ordered probit model of regime choices.

¢ The regime dummies are: CBA=currency board arrangements, PEG=conventional pegs,
HB=horizontal bands, CP=crawling pegs, CB=crawling bands, FF=free floats. Managed
floats are used as the reference regime.

“4The inconclusive regimes refer to the cases where both the exchange rate and the international
reserves are stable, so it is not clear whether the observed low volatility in exchange rates is due to a

fixed regime or simply due to lack of disturbances to the economy. See Levy-Yeyati and Sturzenegger
(2000) and Zhou (2002).
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5.2 Results of Empirical Estimations

We estimate the single equation model for capital controls with both official and de facto
classifications of exchange rate regimes. For each regime classification, three specifica-
tions corresponding to (4), (5), and (6) are estimated.

Results with Official Regime Classifications Table 4 reports the empirical results
of the single equation model using the IMF’s eight-regime official classifications. In
column (6) the ERR variable takes seven values, starting with 2 for currency boards
up to 8 for free floats. In column (7) the latent variable (ERR*) is derived from an
ordered probit model for regime choices. In column (8) the dummies for the following
regimes are included: currency board arrangements (CBA), conventional pegs (PEG),
horizontal bands (HB), crawling pegs (CP), crawling bands (CB), and free floats (FF).
Managed floating is the reference regime.

The first thing to note is that the official exchange rate regime choices do influence
the intensity of capital controls in a hump-shaped way. For both observed and desired
exchange rate regime choices, the intensity of capital controls first increases in the flexi-
bility of exchange rate regimes, as evidenced by the positive coefficient for ERR (column
(6)) or ERR* (column (7)), but then decreases when very flexible regimes are selected or
intended, as can be inferred from the negative coefficients for the two squared terms. It
can be derived from the coefficients for ERR and ERR? that the most intensive capital
controls are associated with crawling bands (ERR = 6).45 This non-linearity is signif-
icant in the data. A closer look at the role of each exchange rate regime reveals that,
compared to managed floats, hard pegs are associated with significantly more liberal-
ized capital accounts, while crawling pegs and crawling bands require more intensive
capital controls (column (8)). All these results are consistent with the “hollowing-out”
hypothesis, which argues that only hard pegs and very flexible regimes are viable if cap-
ital mobility is high. On the other hand, they also explain why we seldom observe this
phenomenon in transition economies, since most countries with intermediate regimes
maintain relatively more intensive capital controls to enhance their viability.

The results with other determinants are similar to those of the simultaneous equa-
tions model. Except for CBINDEP and FINREF, which lose significance in column
(6) and (8), all the variables reflecting institutional and structural features, public fi-
nance considerations, and external payments factors that significant in Table 2 are still
significant in Table 4 with the same signs as before. The differences between country
groups detected by the simultaneous equations model are also apparent in the current
framework. The time-profile for the intensity of capital controls shows that there is an
intensification of capital controls in the late 1990’s, confirming the results in Table 2.

Results with De Facto Regime Classifications In Table 5 we re-estimate the
single equation model with two classifications of de facto exchange rate regimes. Spec-
ification (9) and (12) use ERR and its squared term directly as explanatory variables,

“5The value of the quadratic term ax®+bz+c is maximized at * = —b/(2a) if a < 0. With a = —0,12
and b = 1,45, we have z* =~ 6.
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with ERR taking 0,1,2,3 for inconclusive, fixed, intermediate, or flexible regimes, re-
spectively. In specification (10) and (13) the observed ERR choices are replaced by
the latent counterparts. In specification (11) and (14) three dummies for fixed (FIX),
intermediate (INTER), and flexible (FLEX) regimes are included in the regression, with
the inconclusive regimes left out as the reference regimes.

In general, replacing official regimes by either de facto counterparts does not lead
to substantial changes in the important conclusions reached in previous discussions,
although differences in the two sets of results are still visible. Based on our own de facto
regime classifications ((9)—(11)), the estimation results are similar to those reported in
Table 4, except for the loss of significance of some ERR-related variables. In contrast,
the results based on the LYS classifications ((12)—(14)) still show a significant influence
of both observed and intended ERR choices, but the dummies for the EU candidates
become insignificant. The country group dummies, however, still indicate that EU-
accession countries maintain significantly less capital controls than the CIS countries.
Moreover, the period dummies also point to the conclusion that in the most recent
period capital controls has been intensified.

An interesting result from Table 5 is that countries with inconclusive de facto regimes
tend to have significantly less capital controls than flexible, intermediate, and, to a lesser
extent, fixed de facto regimes ((11) and (14)). Since inconclusive regimes characterized
by low volatility in both exchange rates and international reserves are identified only
in tranquil periods without major shocks, our results suggest that countries suffering
shocks resort to capital controls to help manage the economy. If larger shocks require
both higher flexibility in exchange rate policies and more intensive capital controls,
a positive association between the latter two is expected, which is born out by our
evidence.

6 Conclusions

In this paper we examine the role of exchange rate regime choices in the determina-
tion of capital controls in transition economies. We develop a simultaneous equations
model to account for the interactions between decisions on exchange rate regimes and
on capital controls. While the exchange rate regime choices are discrete-valued vari-
ables, we develop a simple continuous index to measure the intensity of capital controls.
The discrete-continuous simultaneous equations model is estimated using the two-stage
estimation procedure suggested by Heckman (1978). After finding that exchange rate
regime choices are not affected by decisions on capital controls, we develop a single
equation model to analyze the non-linear influence from exchange rate regime choices
on the intensity of capital controls.

The results of the simultaneous equations model show a strong influence from ex-
change rate regime choices on capital controls, while the feed-back effects from capital
controls to exchange rate regime choices are absent. This is the case with both official
regimes and de facto exchange rate policies. The little response of exchange rate regime
choices to capital account liberalization suggests that governments tend to utilize capital
controls to help manage the exchange rate regimes, rather than adjusting the latter pas-
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sively to accommodate the changing degree of capital mobility. This weak response also
implies that the exchange rate regime choices can be used as an exogenous explanatory
variable in the single equation model for capital controls.

The results of the single equation model provide evidences for a non-monotonic
relationship between capital controls intensity and exchange rate regime choices. The
overall evidences suggest that intermediate regimes are typically associated with the
most intensive capital controls, and hard pegs are associated with the most liberal
capital accounts. This hump-shaped relationship is detected with both official and de
facto exchange rate regimes.

Both models show that strong central bank independence and current account liber-
alization are associated with substantially lower intensity of capital controls. In contrast,
strong efforts of financial institutional reform, current account surpluses, and heavy bur-
den of external debt are associated with tighter capital controls in transition economies.
Turning to country groups, the EU accession candidates, especially those advanced in
this process, maintain much more open capital accounts than the non-accession coun-
tries, most of them being CIS member states. There is also evidence that the crises-
ridden late 1990’s witnessed a slight tightening of capital controls in many transition
countries.
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Appendix I: Logical Consistency and the Two-Stage Esti-
mation
In this Appendix we discuss the issue of logical consistency of the simultaneous equations

model when the observed discrete events are directly included in the structural equations.
We also explain the two-stage estimation procedure developed in Heckman (1978).

The Issue of Logical Consistency

To understand the concern about the logical consistency of the simultaneous equations
model, we can rewrite the model, with Z in place of Z* in the first structural equation,
as:

Y =Zvy + X161 + u, (A-la)
Z* =Yy + Xofo + uo. (A-1b)

Substitute (A-1a) into (A-1b) for Y, we have:
Z*=Za+ M +, (A-2)

where a = y179, M = X181v2 + X289, and € = you; + us. Since both u; and us are
i.4.d. normal, € is also normal with zero mean and finite variance. If we normalize this
variance to unity, € is standard normal with ® as the cumulative density function, then
we have

Prob(Z = 0) = Prob(Z* < 0) = &(—M),
Prob(Z =1) =Prob(0< Z* < ¢) =®(c— M —a) — ®(—M — a),
Prob(Z =2) =Prob(Z* >¢)=1—- ®(c — M —2a).

The logical consistency of the model requires that the three probabilities must sum up
to unity, which is equivalent to the condition

[B(—M) —B(—M —a)] +[B(c— M —a) —B(c—M —2a)] =0.  (A-3)

It is clear that, if @ > 0 (a < 0), the results of both brackets will be positive (negative),
8o (A-3) can be true if and only if @ = y;y2 = 0. This leads in turn to the collapse of
the simultaneous structure. Therefore, unless we assume that at least one variable is
exogenous (so that either v or 9 or both are zero), the simultaneous equations system
characterized by (A-1a) and (A-1b) is not logically consistent.

Another case where the logical consistency can be a concern is the model with
exchange regime duminies appearing in the structural equation for capital controls. Since
we are interested in the possible non-linear responses of capital controls to exchange rate
regime choices, it is attempting to include dummies for fixed and flexible regimes in the
equation for capital control determination. That is,

Y = Zyvio + Zoyie + X181 + u1, A-4a)
Z* =Yy + XoBs + ug, (A-4b)
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where Zy and Zy are dummies for fixed and flexible regimes respectively. Again insert
(A-4a) into (A-4b) to obtain

Z* = Zyog + Zoag + M + ¢, (A-5)

where oy = Y1072, @2 = Y1272, and M and € are the same as before. Now the three
probabilities can be expressed as

Prob(Zy =1, Z = 0) = Prob(Z = 0) = Prob(Z* < 0)
= O(—M — a),

Prob(Zy = 0,Z3 = 0) = Prob(Z = 1) = Prob(0 < Z* < ¢)
= ®(c - M) - (-M),

Prob(Zy = 0, Zs = 1) = Prob(Z = 2) = Prob(Z* > ¢)
=1—-®(c— M — a9).

Logical consistency of the model requires that the following condition be satisfied for
any M:
O(—M — o) —(—-M)+P(c— M) —P(c— M —ag) =0. (A-6)

It can be shown that (A-6) will be true for any M if and only if @p = ap = 0. The
sufficiency is obvious. To prove the necessity, note that (A-6) implies the following
relationship:

ag=—M -0 O(—M) — ®(c — M) + ®(c — M — ap)], (A-7)

which depends on M for given ¢ if ag # 0. This is contradictory, however, to the fact
that both oy and a9 are constant parameters independent of M. As a result, as must
be zero, which means that o must be zero, too. Since oy = as = 0 is equivalent to
Y1072 = 71272 = 0, we reach the same conclusion drawn from the first case.

The Two-Stage Estimation Procedure

In the first stage, we derive and estimate the reduced form of the model, and use the
estimated coefficients to construct appropriate instruments for the endogenous variables
in the structural equations. The reduced form of the model consists of the following two
equations:

Y = X111 + XoIlie + vy = XTI + vy, (A-8a)
Z* = X1g1 + Xollge + vp = XTIy + 1, (A-8b)
where
m, = b1 ’ M, — 7182 ’ s =Y + Uy
L =72 L =772 L =772
Ty — Y261 ’ Ty = Bo ’ by = 12 tus
L =72 L =772 L =772



Here X contains all the different exogenous variables from X; and X, and II; and Il
are the two vectors of the reduced form coefficients.

We estimate (A-8a) by ordinary least square (OLS) method to obtain a consistent
estimator of II;, denoted by II;, and estimate (A-8b) by probit maximum likelihood
(ML) method. If we denote the standard deviation of v9 by o9, (A-8b) can be rewritten
as:

z* Xl
zr =2 22202 x4,
g9 g9 g9
where Var(v3) = 1. The consistent estimator for II5 is denoted by II5. Then the

appropriate instrument for Y is V=X f[l, and Z** = X f[§ for Z**.

In the second stage we substitute the instruments for the corresponding variables
appearing on the right-hand side of the model and then estimate it using appropriate
methods. The structural equation for capital controls can be rewritten as:

%

Z
Y = (1102) (0—2) + X161 +ur = (7102) 2" + X161 + wr.

Use Z** as the instrument for Z**, we can obtain OLS estimators for the structural
parameters: yi02 and (1. Similarly, the structural equation for exchange rate regimes

is reformulated as: 7
= - (B)y+x, (@) +2,
o o o o

where o denotes the standard deviation of uy so that Var(ug/c) = 1. Applying ¥ as the
ingtrument for Y, the probit ML can generate estimators for the structural parameters:

Y2/0 and Ba/o.
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Appendix II: Definitions of Variables and Data Sources

Dependent Variables

Official Exchange Rate Regimes The official exchange rate regime classifications
are based on the new eight-regime classification scheme of the IMF. The eight regimes
are: (1) currency unions, (2) currency board arrangements, (3) conventional pegs, (4)
horizontal bands, (5) crawling pegs, (6) crawling bands, (7) managed floats, and (8) free
floats. The first regime type is not applicable to the transition economies. The ordered
regime classification consists of three broad regime groups: fixed group with regime (2)
and (3); intermediate group with regime (4), (5), and (6); floating group with regime
(7) and (8).

Data on official exchange rate regimes are from the following sources: IMF, In-
ternational Financial Statistics (various issues), Exchange Arrangements and Ezchange
Restrictions Annual Report (1998), and Fzchange Rate Arrangements and Currency
Convertibility: Developments and Issues (1999).

De Facto Exchange Rate Regimes The Authors’ own classification for de facto ex-
change rate regimes is discussed in Zhou (2002). The LYS de facto exchange rate regime
classification is extracted from Levy-Yeyati and Sturzenegger (2000). Both classifica-
tions have four regimes: (1) inconclusive, (2) fixed, (3) intermediate, and (4) flexible.
For the ordered regime classification, the fixed group includes regime (1) and (2), the
intermediate and the flexible groups include regime (2) and (3) respectively.

Capital Controls CAPCONTR is an index of capital controls, defined as the ratio
of the number of capital transactions subject to controls to the total number of capital
controls, transformed using the formula z* = log[z/(1 — z)] after replacing 0 with 0.01
and 1 with 0.99 in the original data series (z). Data on capital controls are from IMF,
Exchange Arrangements and Exchange Restrictions Annual Report (various issues).

Explanatory Variables

ARTS: Dummy for the acceptance of the obligations under Article VIII of the IMF’s
Articles of Agreement. For each country it takes the value of zero when it does not
accept the obligations under Article VIII. If the acceptance is effected in the first half
of a year, the dummy assumes the value of unity for this year and after. If accepted in
the second half of a year, the dummy will begin to assume the value of unity in the next
year. Data source is IMF, International Financial Statistics (various issues).

CBINDEP: Index for the legal independence of central banks. Data are from Cukier-
man, Miller, and Neyapti (2000).

CIS: Dummy for the member countries of the Commonwealth of Independent States,
including Armenia, Azebaijan, Belarus, Georgia, Kazakhstan, Kyrgyz Republic, Moldova,
Russia, Tajikistan, Turkmenistan, Ukraine, and Uzbekistan.

COMCON: Commodity concentration of foreign trade, measured by the Gini-Hirschman
coefficient defined below. Commodities are first defined at the one-digit SITC level (0-9)
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to create ten broad groups and then reclassified into seven main commodity categories.
Denote exports of commodity ¢ from country j by X;; and country j’s total export by
X, the Gini-Hirschman coefficient for country j, C;, is defined as C; = />, (Xi;/X;)2.
Data on commodity trade are from International Trade Center.

CURRACCT: Current account surplus(+) or deficit (-) as a ratio of GDP. Data
source is IMF, International Financial Statistics (various issues).

DEBT: External debt stock, normalized by GDP. Data are taken from EBRD, Tran-
sition Report (1999) and IMF, Country Report (various issues).

EUCANDI1: Dummy for the first-round EU accession candidates, including Czech
Republic, Estonia, Hungary, Poland, and Slovenia.

EUCAND2: Dummy for the second-round EU accession candidates, including Bul-
garia, Latvia, Lithuania, Romania, and Slovak Republic.

FINREF: Index of financial reform, measured by the average of the EBRD indices
for banking reform and for non-banking financial institutions reform. Data source is
EBRD, Transition Report (2000).

FISCAL: General government budget balance, normalized by GDP. A positive (neg-
ative) entry denotes a surplus (deficit). Data source is IMF, International Financial
Statistics (various issues), and EBRD, Transition Report (1999).

GDP: Gross domestic products in current prices, in billions of US dollars and then in
logarithms. Data are from IMF, World Economic Outlook Database, September 2000.

GOVEXP: General government expenditures, normalized by GDP. Data are taken
from EBRD, Transition Report (1999) and IMF, Country Report (various issues).

INCOMTAZX: Share of tax on income, profits, and capital gains in total tax revenue.
Data are from IMF, Government Finance Statistics Yearbook (2000) and IMF, Country
Report (various issues).

MONEY: Broad money, normalized by GDP. Broad money is the sum of “money”
and “quasi-money”. Data source is IMF, International Financial Statistics (various
issues).

OPENNESS: Degree of openness to foreign economies, measured by the ratio of total
trade volume to GDP. Total trade volume is the sum of goods export (f.o.b.) and goods
import (c.i.f.). Trade data are from IMF, Direction of Trade Statistics (various issues).
GDP data are from IMF, World Economic Outlook Database, September 2000.

OPENTOEU: Degree of openness to the EU, measured by the share of trade with
the EU in total trade. Data source is IMF, Direction of Trade Statistics (various issues).

PASSTHRU: Pass-through effects from exchange rate depreciation to inflation, mea-
sured by the correlation coefficient between one-quarter lagged monthly depreciation
rates and current monthly inflation rates. Data source is IMF, International Financial
Statistics (various issues).

PERIOD1: Dummy for the period 1990-1993.

PERIOD2: Dummy for the period 1994-1996.

RESERVE: Ratio of non-gold international reserves to broad money. Data sources
are IMF, International Financial Statistics (various issues), Country Report (various
issues), and EBRD, Transition Report (1999).

32



References

[1]

[2]

3]

[4]

[5]

[6]

[7]

(8]

[9]

[10]

[11]

[12]

[13]

Aizenman, Joshua, and Pablo E. Guidotti, 1994, “Capital Controls, Collection
Costs and Domestic Public Debt,” Journal of International Money and Finance,
Vol. 13 (February), pp. 41-54.

Alesina, Alberto, and Guido Tabellini, 1989, “External Debt, Capital Flight, and
Political Risk,” Journal of International Economics, Vol. 27 (November), pp. 199—
220.

Alesina, Alberto, and Nouriel Roubini, 1992, “Political Cycles in OECD
Economies,” Review of Economic Studies, Vol. 59 (October), pp. 663-88.

Alesina, Alberto, Vittorio Grilli, and Gian Maria Milesi-Ferretti, 1994, “The Polit-
ical Economy of Capital Controls,” in Leonardo Leiderman and Assaf Razin eds.,
Capital Mobility: The Impact on Consumption, Investment, and Growth (Cam-
bridge and New York: Cambridge University Press).

Arteta, Carlos, Barry Eichengreen, and Charles Wyplosz, 2001, “When Does Cap-
ital Account Liberalization Help More Than It Hurts?” NBER Working Paper No.
8414.

Bai, Chong-En, and Shang-Jin Wei, 2001, “The Quality of Bureaucracy and Capital
Account Policies,” The World Bank Working Paper No. 2575.

Begg, David, Laszlos Halpern, and Charles Wyplosz, 1999, “Monetary and Ex-
change Rate Policies, EMU and Central and Eastern Europe,” Forum Report of the
Economic Policy Initiative No. 5 (London: CEPR).

Berger, Helge, Jan-Egbert Sturm, and Jacob de Haan, 2001, “Capital Controls and
Exchange Rate Regimes: An Empirical Investigation,” CESifo Working Paper No.
433.

Bernhard, William, and David Leblang, 1999, “Democratic Institutions and
Exchange-rate Commitments,” International Organization, Vol. 53, No. 1 (Win-
ter), pp. 71-97.

Calvo, A. Guillermo, and Carmen M. Reinhart, 1999, “When Capital Flows Come
to a Sudden Stop: Consequences and Policy Options,” mimeo, University of Mary-
land.

Calvo, A. Guillermo, and Carmen M. Reinhart, 2000, “Fear of Floating,” mimeo,
University of Maryland.

Cukierman, Alex, Geoffrey P. Miller, and Bilin Neyapti, 2000, “Central Bank Re-
form, Liberalization and Inflation in Transition Economies: An International Per-
spective,” CentER Discussion Papers No. 106, Tilburg University.

Dooley, Michael P., 1996, “A Survey of Literature on Controls over International
Capital Transactions,” IMF Staff Papers, Vol. 43, No. 4, pp. 639-687.

33



[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

Dornbusch, Rudiger, 1976, “Expectations and Exchange Rate Dynamics,” Journal
of Political Economy, Vol. 84 (December), pp. 1161-1176.

Drazen, Allan, 1989, “Monetary Policy, Capital Controls and Seigniorage in an
Open Economy,” in Marcello de Cecco and Alberto Giovannini eds., A European
Central Bank? Perspectives on Monetary Unification After Ten Years of the EMS
(New York: Cambridge University Press).

Edwards, Sebastian, 1984, “The Order of Liberalization of the External Sector
in Developing Countries,” FEssays in International Finance, No. 156, International
Finance Section, Princeton University.

Edwards, Sebastian, 1996, “The Determinants of the Choice Between Fixed and
Flexible Exchange-rate Regimes,” NBER Working Paper No. 5756.

Edwards, Sebastian, 2000, “Exchange Rate Regimes, Capital Flows and Crisis Pre-
vention,” mimeo, University of California, Santa Cruz.

Edwards, Sebastian, 2001, “Capital Mobility and Economic Performance: Are
Emerging Economies Different?” NBER Working Paper No. 8076.

Eichengreen, Barry, 1994, International Monetary Arrangements for the 21st Cen-
tury (Washington DC: Brookings Institution).

Eichengreen, Barry, 2001, “Capital Account Liberalization: What Do the Cross-
Country Studies Tell Us?” forthcoming in The World Bank Economic Review.

FEichengreen, Barry, James Tobin, and Charles Wyplosz, 1995, “Two Cases for Sand
in the Wheels on International Finance,” Economic Journal, Vol. 105 (January),
pp. 162-172.

Epstein, Gerald A., and Juliet B. Schor, 1992, “Structural Determinants and Eco-
nomic Effects of Capital Controls in OECD Countries,” in Tariq Banuri and Juliet
B. Schor eds., Financial Openness and National Autonomy: Opportunities and
Constraints (Oxford: Oxford University Press).

European Bank for Reconstruction and Development, Transition Report, various
issues (London: EBRD).

Fischer, Stanley, 2001, “Exchange Rate Regimes: Is the Bipolar View Correct?”
mimeo, IMF.

Giovannini, Alberto, and Martha de Melo, 1993, “Government Revenue from Finan-
cial Repression,” American Economic Review, Vol. 83 (September), pp. 953-963.

Gourieroux, Christian, 2000, Econometrics of Qualitative Dependent Variables,
translated by Paul B. Klassen (Cambridge: Cambridge University Press).

34



[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

Grilli, Vittorio, and Gian Maria Milesi-Ferretti, 1995, “Economic Effects and Struc-
tural Determinants of Capital Controls,” IMF Staff Papers, Vol. 42, No. 3 (Septem-
ber), pp. 517-551.

Heckman, James, 1978, “Dummy Endogenous Variables in a Simultaneous Equation
System,” Econometrica, Vol. 46, No. 6 (July), pp. 931-959.

International Monetary Fund, 1997, World Economic Outlook (October), and var-
ious issues (Washington DC: IMF).

International Monetary Fund, 1999, Ezchange Rate Arrangements and Currency
Convertibility: Development and Issues (Washington DC: IMF).

International Monetary Fund, Direction of Trade Statistics Yearbook, various issues
(Washington DC: IMF).

International Monetary Fund, Ezchange Arrangements and Exchange Restrictions
Annual Report, various issues (Washington DC: IMF).

International Monetary Fund, International Financial Statistics, various issues,
(Washington DC: IMF).

Johnston, R. Barry, and Natalia T. Tamirisa, 1998, “Why Do Countries Use Capital
Controls?” IMF Working Paper No. 98/181.

Lane, Timothy, and Liliana Rojas-Suarez, 1992, “Credibility, Capital Controls, and
the EMS,” Journal of International Economics, Vol. 32 (May), pp. 321-37.

Leblang, David A., 1997, “Domestic and Systemic Determinants of Capital Controls
in the Developed and Developing World,” International Studies Quarterly 41, pp.
435-54.

Levy-Yeyati, Eduardo, and Federico Sturzenegger, 2000, “Classifying Exchange
Rate Regimes: Deeds vs. Words,” mimeo, Universidad Torcuato Di Tella, Buenos
Aires.

Maddala, G.S., 1983, Limited-Dependent and Qualitative Variables in Econometrics
(New York: Cambridge University Press).

Masson, Paul, 2001, “Exchange Rate Regime Transitions,” Journal of Development
Economics, Vol. 64, pp. 571-586.

Mathieson, Donald J., and Liliana Rojas-Suarez, 1993, Liberalization of the Capital
Account: Experiences and Issues, IMF Occasional Paper No. 103.

McKinnon, Ronald 1., 1993, The Order of Economic Liberalization: Financial Con-
trol in the Transition to a Market Economy (Baltimore: Johns Hopkins University
Press).

35



[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

Milesi-Ferretti, Gian Maria, 1998, “Why Capital Controls? Theory and Evidence,”
in Sylvester Eijffinger and Harry Huizinga eds., Positive Political Economy: Theory
and Evidence (Cambridge: Cambridge University Press).

Obstfeld, Maurice, 1986, “Rational and Self-Fulfilling Balance-of-Payments Crises,”
American Economic Review, Vol. 76 (March), pp. 72-81.

Obstfeld, Maurice, 1994, “The Logic of Currency Crises,” NBER Working Paper
No. 4640.

Obstfeld, Maurice, 1996, “Models of Currency Crises with Self-fulfilling Features,”
European Economic Review 40 (April): 1037-1048.

Quinn, Dennis, 1997, “The Correlates of Change in International Financial Regula-
tion,” American Political Science Review, Vol. 91, No. 3 (September), pp. 531-551.

Quinn, Dennis, and Carla Inclan, 1997, “The Origins of Financial Openness: A
Study of Current and Capital Account Liberalization,” American Journal of Polit-
ical Science, Vol. 41 (July), pp. 771-813.

Razin, Assaf, and Efraim Sadka, 1991, “Efficient Investment Incentives in the Pres-
ence of Capital Flight,” Journal of International Economics, Vol. 31 (August), pp.
171-181.

Schmidt, Peter, 1981, “Constraints on the Parameters in Simultaneous Tobit and
Probit Models,” in Charles F. Manski and Daniel McFadden eds., Structural Anal-
ysis of Discrete Data with Econometric Applications (Cambridge, Massachusetts
and London: The MIT Press).

Schulze, Gunther G., 2000, The Political Economy of Capital Controls (Cambridge:
Cambridge University Press).

Tornell, Aaron, and Andres Velasco, 1992, “The Tragedy of the Commons and
Economic Growth: Why Does Capital Flow from Poor to Rich Countries?” Journal
of Political Economy, Vol. 100 (December), pp. 1208-1231.

Von Hagen, Jiirgen, and Jizhong Zhou, 2001, “The Choice of Exchange Rate
Regimes: An Empirical Analysis for Transition Economies,” mimeo, ZEI, Univer-
sity of Bonn.

Von Hagen, Jiirgen, and Jizhong Zhou, 2002, “De Facto and Official Exchange Rate
Regimes in Transition Countries,” mimeo, ZEI, University of Bonn.

Williamson, John, 2000, Exchange Rate Regimes for Emerging Markets: Reviving
the Intermediate Option (Washington DC: Institute for International Economics).

Williamson, John, and Molly Mahar, 1998, “A Survey of Financial Liberalization,”
Essays in International Finance No. 211, International Finance Section, Princeton
University.

36



[67] Wyplosz, Charles, 2001, “Exchange Rate Regimes: Some Lessons from Post-War
Europe,” CEPR Discussion Paper No. 2723.

[58] Zhou, Jizhong, 2002, Empirical Studies on Exchange Rate Policies in Transition
Economies, Ph.D. dissertation, University of Bonn.

37



