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Abstract
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1. Introduction

The purpose of this paper is to evauate the effects of capita account controls that have been
adopted in the past by the FLAR’'s member countries (Bolivia, Colombia, Costa Rica, Ecuador,
Per(l and Venezuda) with varying degrees of intengty, on the efficiency of the banking sector, on
the one hand, and on their economic growth and volatility of output, consumption, and investment.

The adoption of capita account controls usudly is made on behdf of such worthy gods as to
isolate the country from the pervadve effects of short term capitd flows that disrupt the norma

pace of economic activity, affects the well being of the population and, some times, (capita flights)
deepens the leve of poverty for long periods of time. The expected benefits of capital controls are
thus seen in terms of greater macroeconomic stability, mainly in terms of lower voldility of outpt,
employment, and consumption. The cods are related to the adminigtrative difficulties in managing
the regime and a0, especidly in this paper, with the protectionism provided to the financia sector.
Of course, the redization of those benefits and costs corresponds to Stuations when capitd

contrals are effective in terms of isolating the economy from capitas flows, which is not dways the
case.

In theory, capitd mobility increases efficiency and productivity (Grossman and Helpman, 1991,
Stulz, 1999), permits smooth consumption and investment through internationd risk sharing (Fisher,
1930; Sach, 1981; Stockman, 1988; Obstfeld and Rogoff, 1996), reduces macroeconomic
volatility (Razin and Rose, 1994; Sutherland; 1996; Cabalero and Krishnamurthy, 2000) and, as
consequence, promotes growth (Borts and Stein, 1964; MacDougal, 1968; Kemp and Liviatan,
1973; McKinnon, 1973; Hanson, 1974; Frenkel, 1976; Levine, 1997; Klein, 2005).°

Competitive banking sectors contribute to growth through a more efficient intermediation of
savings. In particular, ceteris paribus, a higher degree of competition in the banking sector should
trandate into a lower spread between the loans and the deposts interest rate. The smdler the
sporead that the banks charge for the intermediaion of funds, the lower the costs agents, both
producers and consumers, have to pay for access to credit and, consequently, the greater their
posshilities of production and demand. The overdl economy then benefits with higher leves of
efficiency in its banking sector.

® Two recent broad theoretical and empirical discussions on financial integration and its macroeconomic effects
are Eichengreen (2003) and Prasad et. al. (2004). Notice that here we will mean the same when we use the
categories ‘capital account liberalization’, ‘capital account openness, ‘financial liberalization’, ‘financial
integration’, or ‘financial globalization’.



In developing countries, with lower levels of funds available from domestic and externd savings,
more efficent financid sysems are an epecidly important dement in the determination of their
possihilities of economic growth. However, the empirica evidence shows that in these countries
spreads are higher than in the developed countries.*

The results of the voluminous empirica literature on the potential benefits (costs) on economic
growth of the capitd account liberdization (control) are mixed.® The Rodrik’s (1989) paper,
maybe the most known and cited study on this issue, shows no relationship between capita
account liberdization and growth. On the contrary, the Quinn’s (1997) paper, another well cited
study, finds a postive relaionship etween the change in his measure of the capita account
liberdization and growth. Among the twelve papers reported by Edison et al. (2004, Table 6), Six
out of twelve found that the capital account liberdization sgnificantly raises growth. The others do
not support this hypothess.

Many findings are different depending on whether data refer to high income countries or to low
income ones. For example, Klein and Olivel (1999) and Edwards (2001) found support for the
hypothesis for the former countries while rgect it for the later countries. On the contrary, Quinn
(1997) and Bekagrt et al. (2001) show evidence that capita account liberdization endorses
growth in low income countries. Edison (2004, p. 12) and Klein (2005) showed that when
inditutiond variables are included in growth regresson models, the effect of the capita account
openness is washed out. However, they argued, when regression modds dlow for ingtitutional and
nonlinearities on the explanatory variables, the responsveness of growth to capita account
liberdization rises. Ther results are poor, though. For example, Klein found that only for about
one-quarter of the countries in his sample, there is a datidticaly sgnificant effect of capitd account
openness on economic growth. Besides, the positive evidence is for middle income countries,
though nor for poorer o richer countries.® “In short, whilefinancia globalization can, in theory, help
to promote economic growth through various channels, there is as yet no robust empirical evidence
that this causal rdlationship is quantitatively very important” (Prasad et al., 2004, p. 5).

* See Catap (1998).

5 Excellent reviews on this topic are Edison et al . (2002), Edison et al. (2004), and Prasad et al. (2004). Notice that
we will mean the same when we use the categories ‘ capital account liberalization’, ‘ capital account openness’,
‘financial liberaization’, ‘financial integration’, or ‘financial globalization’.

® Except for Bolivia, the other FLAR members are classified by Edison et al. (2004, Table 10) as middle-income
countries.



With respect to the effects of the capital account liberdization on macroeconomic volaility, the
empiricd literature is limited. Moreover, it has been dedicated mostly to study output volatility and
little to consumption volatility. The recent evidence provided by Prasad et al. (2004, Table 4)
shows that liberdizations of the capital account seems to have declined, on average, output and
consumption volatility for industrid economies and “less financidly integrated (LF)” developing
economies, but a they have a modest decline in the “more financialy integrated (MFI)” developing
economies. Even, for the MFI countries, the volatility of private consumption raised in the 1990s
rdative to the 1980s’

The remainder of the paper is organized as follows. The second section answers the question of
what is the reation between capital controls and the degree of monopoly power in the banking
sector in the FLAR' s member countries. With this purpose, it first describes the evolution of capitd
controls in these countries. In order to measure the degree of competitiveness in the banking
sector, a model with sound microeconomic principles for the determination of the spread of a
banking firm is estimated. The results on the degree of monopoly power in the loans and deposits
markets are shown to be postively corrlated with capital controls. Bolivia, Colombia, Ecuador
and Pertl have the largest spreads and it is found the other facts explaining the differences in
Spreads, besides the varying degrees of monopoly power, are the margina operating codts, the
probabilities of liquidity shortfdls, the cost of capitd; the proportion of non performing loans, and
theratio of reserve requirements.

The third section estimates standard empirica specifications of growth models to evauate the
consequences of the capital account controls on economic growth and macroeconomic volatility (of
output, consumption, and investment) in the FLAR's member countries. Y early data covering the
period from 1983 to 2003 is used. The econometric techniques are cointegration & la Johansen,
dynamic panel data models, and instrumental variables procedures. The findings aso indicate thet,
in generd, capital account controls neither improve growth nor decreases macroeconomic volatility.
On the contrary, the openness of the capital account promotes growth. Findly, the fourth section
summarizes the conclusons and discusses some of the polcy implications.

2. Capital account controls and efficiency of the banking system

This chapter evaluates how controls on the capital account affect the efficiency of the banking
sysem. Even if the origind intention for imposing those controls mey be thought of reaching higher
macroeconomic dability, like the reduction of the impact of capitd outflows on the levd and the
volatility of output and consumption, the instruments usudly used to implement those contrals have
a strong impact on the protection provided to the domestic financial markets and, particularly, to
the banking sector.

" The positive productivity and output shocks that faced developing countries during the late 1980s and 1990s,
as well as the procyclicality nature of capital flows, “appear [s] to have had an adverse impact on consumption
volatility” inthese countries (1bid., p. 23).



A typica example isthe prohibition for domestic residents to congtitute deposits in foreign currency
within the locdl financid system. In face of a Stuaion of massve internationa capita flows, at first
glance it may contribute to reduce the magnitude of their impact on depogts in the locd financid
sector, the soundness of the system, the level of loans provided for productive activities and
consumption, and the aggregate level of economic activity. However the impostion of these
barriers dso implies that the loca financia system becomes isolated from the competition of foreign
financid intermediaries in the market for deposits in foreign currency. The resulting protectioniam is
even larger when that measure is accompanied by the prohibition for foreign banks to offer
deposits to domestic resdents in the local market, asis usudly the case.

In order to measure the importance of the capita account controlsor, equivaently, the restrictions
to financid liberdization, two different sets of indicators will be used in the second section, as in
Prasad, et.d. (2004). The firsd one consds of officia, or de jure redrictions on the capita
account. The second set corresponds to de facto, or observed indicators of effective financid
integration It is important to mention that differences in the enforcement of the law between two
countries may contribute to explain differences in the level of de facto indicators even for the same
levd of de jure indicators, since agents may evade the regulation if the enforcement is wesk.

However, de jure indicators are useful to explain the intentions of polices adopted with regard to
the liberdization of the financia markets. In addition, even in the absence of formal redtrictions to
capitd flows, some developing countries may present low indices of de facto liberaization due to
the rdatively low degree of effectivefinancid integration to the rest of the world.

2.1 Basic facts about capital controls

In order to measure the officiad redtrictions to the capita account, a set of de jure indicators
congructed from the IMF s Annua Report on Exchange Arrangements and Exchange Redtrictions
(AREAER) will be used. In paticular, the disaggregated indices (dummies with vaues 1 if a
restriction exist and 0, otherwise)® for twelve different categories of restrictions on payments for the
capital account and for the period 1983-2000 constructed

® Notice that the dummy nature of the restrictions makes that averaging them is equivalent to divide the number
of transactions subject to controls by the total number of transactions considered in the analysis, which is a
proxy for the degree of intensity of the controls, asit is understood by von Hagen and Zhou (2005).



by Miniane (2004), and extended to cover also the years 2001-2003, will be used.’

Figure 1 shows the evolution of a total index that corresponds to the average over the vaues
adopted by each of the twelve categories for three groups of countries®® namedy, FLAR's,
emerging markets and developing countries. It may be observed that the index for developing
countries and emerging markets increased sharply since 1997, after the Asan crises, indicating the
adoption of more regtrictions on capita flows. However, in the FLAR's goup, it continued with its
declining tendency aong al the period and only as recently as 2001 increased again smoothly. A
decomposition of the tota index in the twelve subcategories shows that the main driving forces of
these different paths correspond to the changes adopted in capital market securities, collective
investment, derivatives, and provisons specific to inditutiond investors, as shown in Figure 2, even
though, in this case, new redtrictions are adopted in the FLAR's group in 2003.

Among the FLAR countries, Figures 3 and 4 show that with the exception of Colombia, the other
countries loosened controls in 1991- 1997, but after 1998, Bolivia, Ecuador and Venezuela started
imposing new redtrictions. Colombia has maintained full restrictions on these capitd flows dong the
period.

° These twelve categories refer to purchase and sales by residents and nonresidents of the following assets: 1)
capital market securities which includes shares and other participating securities, as well as bonds with maturity
of more than one year; 2) money market instruments like certificates of deposit, treasury bills, with an original
maturity of one year or less; 3) collective investment securities, like mutual funds; 4) derivatives and other
instruments; 5) commercial credits from private and multilateral financial institutions and governments, linked to
trade transactions; 6) financial credit; 7) guarantees, sureties, and financial backup facilities through authorized
intermediaries; 8) direct investment; 9) liquidation of direct investment and repatriation of profits; 10) real estate
transactions; 11) provisions specific to commercial banks and other credit institutions like reserves
requirementsin local and foreign currency, lending from abroad to residents, lending locally in foreign exchange
to non-residents and residents, investments abroad by banks and in banks by nonresidents; 12) provisions
specific to institutional investors, like the share of foreign assetsin aportfolio.

1% The indexes are weighted average of the countries total index of capital controls, where the weighting variable
isthe GDPin USA dollars.



Figure 1

Index of total capital controls
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Index of controls on capital market securities, collective
investments, institutional investors
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Figure 3

Index of total capital controls
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Figure 4

Index of controls on capital market securities,
collective investments, institutional investors

Index of controls on capital market securities,
collective investments, institutional investors
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As explained, the previous indexes show the officia redtrictions to capitd flows. However, even
withafull de jure redriction, countries may be finarcialy integrated with the rest of the world if the
enforcement of the law is weak and agents evade those redtrictions; and countries with no officia
restrictions may have a low degree of effective financid integration (globalization) if competition in
the loca market from foreigners is limited due to the lack of proper financid regulations, market
risk or other ingtitutiona reasons. Therefore, the previous indicators need to be complemented with
other measures of effective financid integration. With this purpose, the departure from uncovered
red interest rate parity condition will be used, amilarly to the indicator proposed by Franke
(1992), as ameasure of capital mobility.*

It is important to mention that this red differentid between the domestic and foreign interest rate
includes, among other things, the risk premium associated with specific country risk, as well as
differences due to protectionism of the domestic financid sector. However, the country risk may
also be endogenous to the degree of globdization of the financid sector, sSnce a higher integration
alows not only access to foreign savings, but aso, better opportunities of risk diversfication. For
this reason, there is no need to estimate the risk premium in order to discount that component from
the interest rate differentid.

Figure 5 shows that this differentid has exhibited a much lower variance since the second hdf of the
nineties and, adso, that the mean vaue in this period is smdler, condgtent with a higher degree of
integration of the financid markets for these groups of countries™? in the last ten years. However,
for the FLAR group this differentid does not show the constant pace of liberdization that was
observed for most of the sample period with the indicator of officid restrictions. This may be
related to the large macroeconomic imbaances that faced some of these economies during the
eighties and that might had contributed to isolate their financia markets from the rest of the world.
On the other hand, between 1993 and 1996, the differentid shows a much lower degree of
effective integration in developing and emerging markets, but not in the FLAR group.

In the case of the individud countries within the FLAR group, Figure 6 shows a sharp contrast in
the level and the volatility of the differentid between the eighties and the nindties, especidly in the
cases of Boliviaand Per. These two countries presented the

N e () @A de)

In particular, the following differential is estimated: , Wherei and i* denote,

1+p¢)

respectively, the annual domestic, and foreign nominal interest rate, p the inflation rate and dev the devaluation
of the exchange rate. It is assumed that there is perfect foresight of the exchange rate and the level of prices, so
that the devaluation and inflation expected at time t for the following twelve months are exactly equal to the
observed rates. (1+p°)=P..,/P; and (1+dev)= E.1,/E, where E denotes the exchange rate and P the level of
prices. In this sense, the real interest rate (domestic and foreign) measures the effective real rate paid on term
deposits after twelve months.
'2 The share of each country’s GDPin USA dollars within the total GDP for each group was used as a weighting
variable. Since for some countries there is no information on GDP available for the first years of the sample, their
weight for those years was zero.
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differentials with the largest variance and levels (positive and negative) in the eighties, and the most
gtable ones since the mid of the nineties. On average, the differentia for Colombia and Cogta Rica
has fluctuated within a more stable band between 20 and minus 20 percentage points, but only
Costa Rica presants a larger degree of de facto finandid integration since the mid the nineties.
Along the entire sample, Ecuador and V enezuda have exhibited large fluctuation of the differentid,
but the first country stabilizes snce 2001. Therefore, out of the Sx cauntries, Bolivia, Costa Rica,
Ecuador and Pert, present a higher degree of financid integration in the lagt years of the sample
than Colombia and Venezuda

2.2 Thedegree of competitivenessin the banking sector

Measuring the degree of competition in the markets for services provided by a banking system is
not a straightforward procedure, since it requires modeling the behavior of the individua banking
firm in those markets.

Appendix 1 presents the complete modd used for this purpose. The econometric esimation of its
parameters, usng monthly information for the individua banks in each of the FLAR's member
countries for the period 1997:2 to 2004:12 will provide an estimate of the monopoly power in the
deposits and loans markets. This coefficient measures the degree of competition in those markets.
In afurther step it will be anayzed the relation between the degree of competition and the different
indexes of financid liberdization. It will be shown that there exigts a sound postive datigtica
correlaion between the redtrictions imposed on capita flows and the lack of competition in the
banking sector.

221 Main characteristics of the model used to measure the degree of
competition in the banking sector

To measure the degree of competition in the markets for loans and deposits a set up relating the
spread between the interest rate charged on loans and the one paid on deposits will be defined.
The spread is useful to evauate the efficiency of the financid system in the economy. Thereason is
that the smdler the spread that the banks charge for intermediation of funds, the lower the costs
that agents, namely, producers and consumers, have to pay for access to credit and,
consequently, the greater their possibilities of production and demand. The overal economy then
benefits with higher levels of efficency initsfinancid sysem.

It is assumed that the purpose of the banking firm is to maximize profits, net of the cost of capitd,
r:

(1) Ep]=r(G)* G- i(D)*D- C(D,E,b)- L(AD,E)- S(AD,E) +rW



Where r(G) indicates that the interest rate, r, charged by the bank for its well performing loans, G,
is afunction of their level, because the credit market may not be perfectly competitive. Smilarly,
i(D) indicates that the rate that the bank effectively pays for depodts, D, is not necessarily
determined in a pefectly competitive market. Also, C(.), L() and §(.) correspond to the
operating cogts, the cogts of liquidity and the costs of solvency, repectively, and are a function of
the scae of the bank, or total assets, A, and of the composition of the liabilities and assets. Tota
assats, A, are composed of liquid assets, R, well performing loans, G, and bad loans, B,
(A°R+G+B) and, by the baance sheet condraint, must be equd to the sum of deposits and
equity, W. The share of bad loans in the total portfolio of loans, E, isdenoted by b (b=B/E). The
cost of capitd, r, isequa to the rate at which the bank must remunerate the shareholders so that
they invest thelr savingsin the bank.

The bank incurs in operating costs to provide services, and consists of labor and depreciation of
the durable goods used in the productive process. The services provided by the bank are deposits
and loans. It is assumed that the nonperforming loans impose operating codts in addition to the
norma ones. Therefore, besdes D and E, the share of bad loans, b, which is exogenoudy
determined, enters as an argument of the respective cost function. As explained in the appendix,
the parameters of this function are estimated from a trandogarithmic specification usng as
explanatory variables E, D, B, and the price of acomposite factor of production.

Theliquidity costs are those incurred by the bank for holding afraction of itsassetsin aliquid form
in order to be able to face unexpected reductions of deposits and (contingent) enlargements of the
loans portfolio. The uncertainty about these possible events congtitutes a basic characterigtic of the
banking firm, in contrast with firms in other sectors, like manufactures. The liquidity cost has two
components. The first one corresponds to the opportunity cost of holding liquid assets, instead of
alocating those resources to loans with higher yields. The second component corresponds to the
expected value of the sanction that the banks hasto pay if the leve of reserves, R, or liquid assets,
turns out to be smdler than the requirement imposed by the authorities (in reation to deposits),
after a given redization of the reduction of depodts or a contingent expanson of loans. The
Appendix 1 explains how the joint dengity function of the future reductions of deposts plus
expansons of loans, and the requirements of reserves, is estimated by the kernd method, and how
thisfunction is used to estimate the liquidity costs associated with a specific leve of reserves.

The solvency cods are those associated with the provison of equity in order to cover eventua
losses or negative cash flows arising from alevel of obligations, namely, deposits plus operationa
codts, larger than the sum of assets and revenues. These costs have adso two components; the
opportunity cost in which the bank incurs for paying the shareholders the cost of capitd, instead of
paying for an increase of deposits, and the expected cost of a capital shortfdl. The Appendix 1
describes the procedure to estimate the solvency cogts function on the basis of the empirica joint
dengity function for future flows of revenues and variations of assts.



In order to solve the problem of profit maximization, it is useful to define a as the ratio of tota

loans to assets (@° E/A), d asthe ratio of deposits to assets (d° D/A), and to write equation (1) in
the form:

2  Ep|=rla@- b)* A)*a@- b)* A- i[d* A)*d* A- C(Ad,a,b)- L(Ad,a)-
- S(Ad,a)+r(1-d)A

Then, in generd, the first order conditions for profit maximization are derived from the partid
derivatives of the expected profit function with respect to A, a, and d, and corresponds to
equations (A26-A26iii) in Appendix 1. However, in practice, regulations on the banking sector
may condraint the set of variables that the bank can set a ther optimal value in order to maximize
profits. Thus, for example, regulations on the minimum equity requirements in relaion to risk
welghted assets; or the minimum liquidity levelsin relation to the level and composition of deposits,;
or the minimum capital needed to operate a bank, may imply that in practice the bank, after
sHecting, for example, the level of assets, mugt adjust a and d to the requirements established by
the authorities; or that after sdlecting the optimum levels of A and a, it must adjust d to that
regulation; or that after A and d are selected, it adjusts a. Each of these Stuations defines a
different set of variables that the bank can effectively set & their optimd leve.

On the basis of the results obtained in a previous work by Mora (2004) with a smilar modd,
except for the incorporation of bad loans and the longitude of the sample period, in this paper two
modes will be consdered for econometric estimation, since they are better suited to make
comparisons of the degree of competition between different countries.

The firg modd assumes that the bank selects a and d, in which case a combination of the first
order conditions (A26.i1) and (A26.iii) givesthe following equation for the spread between the red
interest rate charged on loans and the redl interest rate paid on deposits by the bank j and time t:

igel, 0 e[, ;
L L L —— 1- 2d d l+k F. C. +C 7
. 11§h ga“(l bi.) gh :( LI p( J,t) ( ) :
(3) rj,t- Ij,t = — y
2 & 0 :
I+a(1+|j’t+CE+CD)Yt,t+a§h i Y +2r, lo

! D@

13



where the term (I;/hg) corresponds to the coefficient measuring the monopoly power in the market
for loans and (g/hp) to the monopoly power in the market for deposits.’® These coefficients are
larger, the lower the degree of competition in those markets. Since | (g;) measures the response
of the market’s tota loans (deposits), when bank | decides to increase its own |loans (deposts),
and he (hp) correspond to the eadticity of the demand function for loans (supply of deposits) in
the market, then perfect competitive markets| and ¢ tend to zero and he and hp tend to infinity.
The lower the degree of competition in the market for loans, the larger the spread, according to
equation (3). In the case of the market for deposits, the corresponding coefficient that measures
the monopoly power multiplies a composite varigble that adopts a negative vaue if the ratio of

deposits to total assets is larger than 0.5. Under these circumstances, the lower the degree of

competition in the market for deposits, the larger the spread.™ These two are the main coefficients
of interest in this paper, Snce they measure the degree of competition in those markets.

In addition, in equation (3), g (d;) represent the share of bank j's loars (deposits) within the
tota of loans (deposits) in the market; a; (d;,) , the ratio of loans (deposits) to total assets for
bank j; ki : the ratio of liquid assets to deposits, Cp and Ce the margina operating cost of deposits
and loans, f;; and ?;, the probabilities of aliquidity or solvency shortfdl, respectively; and r , the
cost of capita in the market.

According to equation (3), the red spread is positively related to the probahilities of liquidity or
solvency shortfals f;; and ?;); the ratio of reserve requirements (k; ;); the operational margina
costs (Cp and Cg); the cost of capitd (r ); the share of bad loansin the portfolio of loans (b ); the
reletive Sze of the bank within the market (g or d ;); and the level of the redl interest rate (jj . or

I ,t) .

The second equation for the spread that will be estimated is obtained from the first order condition
corresponding to equation (A26.iii) in Appendix 1.

(4) r -1, =-&—x1-2d,)d i +pk,F,  +C, +a(1+|j’t +CD)YLt +2r
D@
o 0, . .
+ ﬁéd”lj’tYm +(rj,t +|j,t)
s In turn the terms li, he, g, hp are defined as:
| o ﬂET ‘h.o._ ﬂET ri . 0 Ej . o ﬂDT ‘h.o ﬂDT iDJ d o Dj
i T NE =& =4 o 70" =
JE ﬂl’j E E D iy’ D D

¥n fact, in the monthly data used for econometric estimation, that composite variable, (2-2d)d; i;, adopts
negative values in 78% of the observations of individual banks in Bolivia; 80% in Colombia; 74% in Costa
Rica; 75% in Ecuador; 80% in Pert, and 9% in Venezuela
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where dl the variables have dready been defined. In this case the spread increases with the
relaive size of the bank in the market for deposits, the leve of the interest rates, the proportion of
liquid assets, the margind operating cogts, and the probabilities of liquidity and solvency shortfall.
In addition, for ratios of depoditsto tota assets larger than 0.5, the spread is larger, the lower the
degree of competition.

2.2.2 Thebehavior of the variables explaining the spread

The information used in this Sudy to estimate the previous two models is taken from the balance
sheets and monthly income statements of the individua banks published by the respective banking
superintendences from January 1997 to December 2004 for Colombia, Costa Rica, Ecuador,
Per(l and Venezuda In the Bolivian case, this information could only be obtained from January
1998.%

The spread was defined as the difference between the monthly rate of return on productive assets
and the rate paid on deposits, both deflated by the gross rate of monthly inflationof the consumer
price index (CP1).'® The former corresponds to the ratio of financia income received in one
month™ to productive assets at the end of the previous month.™® The latter is the ratio of the sum
of interest payments and financia payments other than interest, to the sum of the deposits and
other liabilities subject to reserve requirements.

Figure 7 shows the weighted average spread for the FLAR member countries.’® In Per(i and
Codta Rica the spread, in red terms, has been relatively more stable, but in the second country it
has been negative dong the whole sample period. In Bolivia and Colombia increased significantly
in the last two years, but in the first country the ascending path has extended dong dl the sample
period. By the end of the sample, Colombia s has reached asimilar level to Per(l' s and Ecuador’s,
while Bolivia's is dmost twice as large as the one corresponding to these three countries. Since
mid 2002, Venezueld's becomes negative and Costa Ricas presents a declining tendency with
even larger negetive vaues. In generd, four, out of the Sx countries have presented high spreads,
namely, Bolivia, Ecuador, Perdl and Colombia

% This information was supplemented with data on liquidity reserve requirements which is also recorded by
the banking regulators (Superintendencias). In general, the information is available for the same period as the
information taken from the balance sheets, except in the cases of Costa Rica where it only exists since
September 1997. For Venezuela, where the reserve information is not available, we decided to construct it by
applying the reserve requirement rates to the liabilities subject to reserve requirements, although their degree
of aggregation in the balance sheet only allows approximate estimations of the true values for the reserve
reguirements.

®The grossinflation rate is defined as 1 plus the inflation rate of the period.

Y Financial income is the sum of interest income (current and default) and financial income other than interest,
such as valuation of investments, dividends, commissions, foreign-exchange income, income from derivatives,
and financial income from lease operations.

'8 The productive assets consists of the sum of loans (performing and bad loans); investments in fixed and
variable income securities; and trustee rights.

¥ Theweighting variable is the share of each bank’s revenuesin the total of revenuesin the banking sector.
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The probatilities of liquidity and solvency shortfals were estimated as described in section 2.1 of
the Appendix 1, for each bank. Figures 8 and 9 show the weighted average of those probabilities,
using as a weighting variable the share of each bank total reserves (or liquid assets), and equity,
respectively, within the total banking sector in each country.

The probability of liquidity shortfal has declined snce 2002 in dmogt dl countries, with the only
exception of Per which has experienced a subgtantia increase and reached the highest level of
the six countries during 2004. Along the whole sample, Perti and Colombia have presented the
highest probabilities of illiquidity; even though Venezuda reached smilar levels during 2002 and
2003, but then declined sharply. Bolivia and Cogta Rica exhibit a congtant declining path to very
low levels by the end of 2004. Ecuador’s increased during the period of large macroeconomic
imbaances but has decreased substantialy since then.

As expected, the probability of insolvency (Figure 9) has been much smaller than the probability
of illiquidity in dl countries, but with some pesks in periods of macroeconomic imbalances,
gpecidly in Ecuador. As in the case of the probahility of illiquidity, Colombia has presented the
highest levels

It is worthy to emphasize that Colombia presents the highest probability of liquidity and solvency
shortfals, while at the same time their indexes of officid redrictions to capitd flows are dso the
highest, suggesting that those controls do not isolate the banking sector in this country from the
disturbances they attempt to address.
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Figure 10 presents the average weighted ratio of observed required reserves to deposits and
lishilities.®® Required reserves are those reported by the banking superintendences” and their
behavior over time is the result of both, the regulation on lega required reserve rates imposed for
different types of liahilities, and the decisons on the compaosition of these lighilities, adopted by the
banks. It may be observed that in contrast with the cases of the probabilities of illiquidity and
solvency shortfals, Colombia reduced consderably the required reserves ratio since 1998, to
amog the lowest leve in the region. Only Ecuador presents a dightly lower ratio since 2001. This
measure must have contributed to outweigh the postive effects on the spread originated in the
larger probabilities of shortfdls in this country. Even though Pert presents a declining path for the
required ratio until 2000, and Cogta Rica until 2002, the first country stabilized at the highest level
of the group afterwards, only smilar to Venezuela s, while Costa Rica sarted and ascending path
snce then. Balivia is the only country in the group that has maintained an increesing path snce
1998, but at the end of the sampleitsleve is ill lower than Perll sand Venezugld s and Smilar to
CogtaRicas.

It is interesting to note that not necessarily countries with the highest required reserves ratios
(Figure 10) are the ones with the smalest probability of illiquidity (Figure 8), as illustrated by the
case of Per(l, where exactly the opposite occurs.

Other group of variables affecting the spread is the margind operating costs. These were
esimated as explained in section 2.3 of Appendix 1. Figures 11 and 12 show the weighted
average of the margina operating costs of deposits and loans, respectively.?? There is a large
variaion across countries. In both cases, Ecuador presents by far the largest margind costs, while
Per(l and Costa Rica, the lowest. Colombid's and Bolivias margind costs of loans has been as
eight times as large, on average, than those for Per(; while in the case of the margind cogts of
deposits that proportion is 5 times for Colombia and 2 times for Bolivia However, in Colombia
the magind cost has decreased condantly, dong the sample period, while Bolivias has
increased. Venezuda's margind costs of deposits increased sharply in 2004 and had been, in
generd, twice those of Colombia

The cogt of capitd is the rate that must be paid to shareholders in order for them to invest their
savings in an specific firm, which varies across firms of different sectors. However, given the
congraints of information on the capitd market of each country, it is not possble to use a this
moment estimates of the capitd cost of individud banks. It will be necessary to use a proxi,
common to al banksin the same country, instead of pecific estimates for

2 The weighting variable is the share of the deposits in each bank in the total of deposits in the banking
sector.

2 Except for Venezuela, as explained in a previous footnote, where the data of required reservesis not available
in the Superintendenciaand, therefore, the ratio was estimated by applying the reserve requirement rates to the
liabilities subject to reserve requirements. Unfortunately, the degree of aggregation in the balance sheet only
allows approximate estimations of the true values for the reserve requirements.

2 In both cases the weighting variable corresponds to the share of each bank’s operating costs within the
total of operating cost of the banking system.
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individua banks This proxi corresponds to the maximum of two varidbles The fird one
corresponds to rate of USA treasury bills with maturity three months of maturity increased by the
spread of sovereign country bonds and expressed in domestic currency. The second variadle is
the depodits interest iate in each market. Both variables are measured in red terms. Figure 13
shows the proxi for the cost of capitd. It has been subgtantialy higher for Ecuador, reldively
sable and smdl for Perll and Costa Rica, since 1997; and highly volatile for Ecuador and
Venezuda. In Bolivia and Colombia the range of variation has been wider than in Perl and Cogta
Rica, but narrower than in Ecuador and Venezuda, with an average leve larger than in the other
four countries. In the last years of the sample period it has decreased dightly in al countries.

Figure 14 shows the percentage of bad loans in the tota portfolio of loans.”® It incressed
subgtantidly for Colombia and Perti for the period 1998-2001, but has decreased substantialy
gnce then, to levels amilar to the other countries by 2004, of around 2%-4%. In Ecuador it
reeched the highest level (229%) among the six countries in the period of macroeconomic
imbalances, but has aso reduced since then. Bolivia and Cogsta Rica has shown a more stable
proportion d bad loans, of about 3%-5%, on average, while those of Colombia and Perti rose up
to 12% in 2000.

Findly, in order to measure the degree of concentration of the banking sector in each country,
Figure 15 shows the proportion of tota |oans that is held by the 20% of banks with the largest
shares in each country. The relative sze of the banks varies broadly between countries. In generd,
it is much larger in Venezuda, Per(, Ecuador and, recently, Costa Rica, than in Colombia and
Bolivia However, it decreased until 2000 in Venezuedla and Pertl and then started rising again;
while in Costa Rica has been increasing continuoudy since 1998 in a very sgnificant way and in
Colombia has increased dightly since 2000. Only in Bolivia the degree of concentretion fell inthe
recent years.

In synthes's, the previous descriptions suggest that behind the rdatively large oread in Balivia,
Colombia, Ecuador and Peru lie different reasons. Colombia and Per(i have presented large
probabilities of liquidity shortfals, ahigh cost of capital and alarge share of non performing loans.
Colombia has dso had relatively large margind operating cogts, the same as Bolivia and Ecuador.
However, Colombia and Ecuador has presented the lowest ratio of reserve requirements, while
Per( the highest. In Balivia, the rdatively largest cost of capita might had dso contributed to high
Spreads.

A formd test of theincidence of those variables in the spread is provided in the next section.

# For each country the weighting variable is the share of each bank’s loans in the total value of loans for the
banking sector.
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2.2.3 Econometric estimation of the models for the spread: the monopoly power
in different countries

The modd of equation (3) was estimated for each country as a system of seemingly unrelated
regressions (SUR) in order to capture the effect of the cross section covariances of the
disturbances between individua banks, given that they are subject to common shocks.

To esimate the parameters |i/he and ¢/hp it was assumed that each of them was equal among the
banks within the same country®* All other coefficients in the mode were dlowed to differ
between banks® Table 1 presents the results. Since for most varisbles we estimated one
coefficient for each bank, in those cases the table reports the range of vaues of the estimated
coefficients, as well asthe range of the t-student statitics.

In generd, for the mgority of countries only the coefficients measuring the monopoly power in the
loans and deposit markets are datidticaly significant for the whole sample from 1997.2 to
2004.12. However, in the case of the deposits market, the corresponding coefficient is not
sgnificant for Bolivia®®, while in the case of Colombiait is Significant and with the expected sign for
63% of banks; for Costa Rica 89%; Ecuador and Perti 90%; and Venezuela 100%. As will be
shown latter on, the specification in the modd of equation (3) seems better suited to measure
competition in the loans market, snce in this case the coefficient has the desired properties of
sgnificance and expected sign for 100% of the banks. Out of the other explanatory varigblesin
Table 1, only in Colombia are the margina operating costs sgnificant for the mgority of banks,
while other variables in any country are either significant or have the expected sgn but for a smal
proportion of banks.

For the previous reasons, the results of Table 1 will be used to compare the degree of competition
only in the loans market. The ranking, according to the size of the coefficient of the second
variable, from the most competitive country to the least, and for the whole sample period, is the
following: Perd, Venezuda, Balivia, Colombia, Costa Rica and Ecuador.

*1n order to be able to identify the parameters of main interest, namely I/hg and g/hy, the observed values a
and d, were taken as part of the explanatory variable, instead of estimating l/ahg and g/(1-2dhp. Theproblem
of identification arises from the fact that given N banks, we would have had, N estimated coefficients of I/ahg
and N+1 unknowns. Apart from the problem of identification, the logic for including a in l/ahg is that the
estimated coefficient would correspond to the optimal level a, instead of the observedratio.

 |n the case of the coefficient of the opportunity cost of capital (r), for which the functional specification
imposed a specific value of 2, the coefficient was permitted to be different from 2, since this specification
achieves a better adjustment of the regressions by country, and because a proxy for the cost of capital, instead
of thetrue variableis being used.

% Even though, it is statistically significant and with the expected sign for the samples up to 2003:12.



Table 1
Econometric estimation of Model-equation (3)
(The bank selects alphay delta)

Bolivia Colombia Costa Rica Ecuador Perd Venezuela
Explanatory variable
d;i;{1-2d ;) -1.03 20.29 38.04 24.32 6.59 10.23
t-Student statistics -1.03 26.56 182.28 13.36 20.86 18.33
expected sign no si si si si si
% banks with statistically significance and expected sign 0.0 62.5 88.9 90.0 90.0 100.0
T
yZe 495 5.02 12.58 14.82 3.14 4.70
t-Student statistics 58.55 38.65 28.22 63.30 50.60 31.58
expected sign El si si sf si si
|8eibgnks with statistically significance and expected sign 100.0 100.0 100.0 100.0 100.0 100.0
-16.74 -146.17 -16.00 -187.05 -309.42
t-Student statistics -4.20 -4.61 -13.82 -148.80 -9.01
expected sign no no no no no
(@;bah%m)th statistically significance and expected sign 0.0 0.0 0.0 0.0 0.0
-0.04a0.49 0.06 a 0.96 -6.52a2.29 0a0.003 -0.94a1.43 -0.06 a 0.26
t-Student statistics -0.85a10.73 2.81a25.19 -12.32a5.36 3.15a3.15 -5.82a335.17 -4.85 a 8.49
ézgecjfd sign El si no no no no
5 s with statistically significance and expected sign 58.3 87.5 11.1 10.0 40.0 25.0
-0.003 a 0.04 -0.0002 a 1.69 -0.01 a2 0.02 -0.03a0.15 -0.0005 a 0.01 -0.01 a2 0.01
t-Student statistics -1.6 a3.09 -0.07a3.28 -1.39 a2 2.85 -5.92a3.12 -0.39a6.17 -0.68 a 3.45
@x ecte si%n Jg o no no o no no
s bk Rith St tically significance and expected sign 25.0 6.3 22.2 10.0 40.0 6.3
0.04 a 0.04 -1a0.07 0.02a27 0.01a0.01 0.04 2 0.09 0.02a0.6
t-Student statistics 0.92a0.92 -44.67 a 2.81 0.36 2 4.43 0.48 a 10.96 21a3.41 2.72a298
expected sign no no no no no no
% banks with statistically significance and expected sign 0.0 6.3 11.1 10.0 20.0 12.5
RHO (r) -0.001 a 0.15 0a0.84 -0.11a0.28
t-Student statistics -0.03a2.11 0a372 -3.68 2 4.87
expected sign no no no
% banks with statistically significance and expected sign 00 0.0 10.0
Source: Author's estimations
Table 2
Econometric estimation of Model-equation (4)
(The bank selects delta)
Bolivia Colombia Costa Rica Ecuador Perti Venezuela
j icativa
d;i; E «, j 33.44 21.64 16.97 38.83 13.17 14.98
t-Student statistics 41.48 92.53 15.97 14.99 26.66 24.13
expected sign si si si si si si
|@{e pg;]ks with statistical significance and expected s| 81.8 100.0 100.0 100.0 100.0 100.0
0.73a1.05 -0.46 a1.01 -0.79 a1.01 0.25a0.75 0.22a1.38 -0.5a0.97
t-Student statistics 53.63a190.85 | -16.87 a 146.23 -30.63 a 14.5 6.14a51.51 5.43 a46.81 -8.92 a 29.62
expected sign si si s si si si
| %sbanks with statistical sianificance and expected s} 818 85.7 66.7 1000 100.0 87.5
-0.001 a 0.22 -0.35 a -0.02 -0.03a-0.03 -12.44a0.12 -0.01a0.03 -0.07a0.14
t-Student statistics -0.09a5.76 -3.9a-0.55 -0.65a-0.65 -8.21a2.07 -2.28a7.47 -2.8a3.26
expected sign no no no no no no
[8banks with statistical significance and expected s| 9.1 0.0 0.0 10.0 10.0 18.8
0.08a1.63 0.64a1.51 -0.89 a0.25 -1.02a1.17 -0.01a0.19
t-Student statistics 2.39a14.75 0.47 a2.26 -6.41a12.36 -291a11.84 -1.04a5.87
x'f[))ecte si&n sl no no no no
hitkSwith statistical significance and expected sign 571 167 200 20,0 313
-0.99 a0.03 -0.08 a 0.04 -0.02a0.31 -0.89 a 0.04 0.07 a0.07 -0.29 a-0.02
t-Student statistics -2.37a245 -1.03a4.75 -5.4a0.3 -2.09a12.82 6.67 a6.67 -4.97 a-2.63
aiqn9 esperado no no no no no no
96 Bancos donde es significativa y signo esperado 91 7.1 00 100 100 0.0
1477.98 -48.63 62.79 -58.52 -585.67 -946.98
t-Student statistics 1.93 -6.72 11.83 -29.23 -13.68 -7.89
expected sign si no no no no no
| % banks with statistical sianificance and expected s} 18.2 286 333 40,0 40.0 250
RHO (1) 0.01a0.24 -0.35a0.32 0.22a1.29 0.07a0.22 -0.2a0.11 0.04 a0.26
t-Student statistics 0.62a3.51 -1.85a2.52 1.07a2.26 1.78a2.83 -1.99 a 2.86 0.9a281
expected sign no no no no no no
% banks with statistical significance and expected s| 0.0 0.0 0.0 0.0 10.0 0.0

Source: Author's estimations




Table 2 reports the results of estimating the model in equation (4). In this case, and in contrast
with the previous results in Table 1, the coefficient measuring the monopoly power in the market
for depositsis ggnificant and with the expected sign for 100% of the banks in amost al countries,
with the only exception of Bolivia where the percentage of banks for which those tvo desired
characterigics are met is 82%. Out of the other explanatory variables, only the level of the interest
rate, (i+r), has those characterigtics for the mgority of banks. According to the size of the
coefficient of the firgt varidble, the ranking of competition from the most competitive country to the
least, and for the whole sample period, is the following: Per(l, Venezuela, Costa Rica, Colombia,
Bolivia, and Ecuador. As in the case of the loans market, Perd and Venezuda are the most
competitive, and Ecuador the least. Other countries are in between.

However, the degree of competition may vary dong time. For this reason, the coefficients I/hg and
a/hp were estimated dong the sample period by means of rolling estimations”” of the system for
each country, using equations (3) and (4), respectively, for the reasons explained above. Figure
16 shows the resulting estimate of the monopoly power in the market for loans, and Figure 17, the
one corresponding to the monopoly power in the market for deposits.®

It can be observed in Figure 16 that the largest monopoly power in the loans market corresponds,
by far, to Ecuador. With the only exceptions of Pert and Bolivia, the degree of competition has
declined in the lagt two years. In the case of Codta Rica it increased substantialy in 2002, above
Balivia, Colombia, Venezuda and Per(l, changing completely the previous ranking of countries
according to the monopoly power in that market. Before 2002 this ranking, from less to more
competitive, was. Ecuador, Bolivia, Colombia, Venezuda and Pert, while by the end of 2004 it is.
Ecuador, Codta Rica, Balivia, Colombia, Venezuda and Per(. Out of the largest markets,

Colombia has been the less competitive, and has maintained a relatively constant degree of
monopoly power in that market, as well as Venezuela and Pertl. In the group of smaler markets,
only Ecuador has been relatively congtant, while the monopoly power in Bolivia and Costa Rica
has varied sgnificantly.

The degree of competition in the market for deposits (Figure 17) has evolved in a different way. In
this case three countries present an increasing tendency of monopoly power dong time, namely,
Ecuador, Bolivia and Venezuda, while Colombia, Pert and Costa Rica are dightly more
competitive in recent years than in the past. However, there are two groups clearly defined in
terms of the degree of competition: the least competitive group is

' This method consists of expanding the sample of estimation, month after month, from an initial sample long
enough asto allow for theinitial estimation.

% The t-student statistics indicate that the coefficients shown in Figures 16 and 17 are significant even at the
0.00001% level of significance.
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Table 3
Econometric estimation of model in equation (3)
(The bank selects alphay delta)
Cross section results imposing restrictions on coefficients among banks within the same country and restrictions on coefficients among countries
(Country specific restrictions on the coefficients of monopoly power in the loans and deposits market)

Explanatory variable with equality restrictions on coefficients K K R ,
Bolivia Colombia Costa Rica Ecuador Per( Venezuela
lamopng banks of the same country
T 33.44 21.64 16.97 38.83 13.17 14.98
t-Student statistics n.a. na na. n.a. n.a. na
expected sign yes yes yes yes yes yes
% banks with statistically significance and expected sign 100.00 100.00 100.00 100.00 100.00 100.00
T O
?’ 4 e 4.95 5.02 12.58 14.82 3.14 470
t-Student statistics n.a. na na. n.a. n.a. na
expected sign yes yes yes yes yes yes
°§u banks with statistically significance and expected sign 100.00 100.00 100.00 100.00 100.00 100.00
i 97.35 -263.57 -12.18 43591 -163.35
t-Student statistics -24.99 -13.40 -5.47 61.14 -9.32
expected sign no no no yes no
% banks with statistically significance and expected sign 0.00 0.00 0.00 100.00 0.00
ory yarigble with equality restrictions on coefficients
gﬁx%‘&ﬁt&j a v Bolivia Colombia Costa Rica Ecuador Perd Venezuela
-0.01 -0.01 -0.01 -0.01 -0.01 -0.01
gs&ude t statistics -9.82 -9.82 -9.82 -9.82 -9.82 -9.82
xpected sign no no no no no no
% banks with statistically significance and expected sign 0.00 0.00 0.00 0.00 0.00 0.00
0.0039 0.0039 0.0039 0.0039 0.0039 0.0039
t-Student statistics 18.82 18.82 18.82 18.82 18.82 18.82
@xpep@d ign yes yes yes yes yes yes
% banks With statistically significance and expected sign 100.00 100.00 100.00 100.00 100.00 100.00
0.0220 0.0220 0.0220 0.0220 0.0220 0.0220
t-Student statistics 17.29 17.29 17.29 17.29 17.29 17.29
expected sign yes yes yes yes yes yes
% banks with statistically significance and expected sign 100.00 100.00 100.00 100.00 100.00 100.00
RHO (r) 0.3070 0.3070 0.3070 0.3070 0.3070 0.3070
t-Student statistics 23.03 23.03 23.03 23.03 23.03 23.03
expected sign no no no no no no
% banks with statistically significance and expected sign 0.00 0.00 0.00 0.00 0.00 0.00

(*) Coefficients obtained from country specific model regressions of equation (3)

composed, in descending order of monopoly power, by Ecuador, Bolivia and Colombia The
other group, adso in descending order of monopoly power, is conformed by Venezuda, Costa
Ricaand Per.

On the other hand, it isimportant to mention that even though in Tables 1 and 2 the coefficients for
the other variables, different from the ones measuring the monopoly power, are not datigicaly
ggnificant for the mgority of banks, they are up to certain degree sgnificant across countries. In
fact, Table 3 shows that the explanatory variables, in which the probability of liquidity shortfals,
the margina operating cogts, and the cost of capitd enter as a multiplicative factor, are strongly
ggnificant.

The difference between Tables 1 and 2, on the one hand, and Table 3, on the other, is that in the
firg two tables the modds are esimated for each country, with the mentioned variables varying
only aong time; while in Table 3 the estimation captures aso the variance across countries of
those varidbles. In estimating the modd reported in Table 3, the monopoly power in the loans
market was congtrained for each country to the vaues of Table 1, and the monopoly power in the
deposits market, to the values of Table 2.

Therefore, the results shown in Table 3 confirm the hypothes's mentioned in section 2.2.2, that
differences in the level and the variance of the spreads between countries are explained, in avery
important way, by differences acrass countriesin the probability of liquidity shortfals, the margind



operating costs, and the cost of capita, besides the monopoly power in the loans and deposits
markets. The only variable that does not have the expected sign in Table 3 is the one associated
with the probability of solvency shortfdls.

2.2.4 Monopoly capital controlspower in the banking sector and

From the results of the previous sections of this chapter it may be formdly tested whét is the
relation between the degree of monopoly power in the markets for loans and deposits, and the
degree of integration of the financia system with the rest of the world.

With this purpose the gatigtica relation between the previous coefficients of monopoly power and
the indicators of capita liberdization will be tested. As explained, de jure indicators of capita

controls have annud periodicity, while de facto indicators as well as the estimates of monopoly

power obtained by rolling regressions have monthly periodicity. In order to make the best possible
use of dl avalable information, the test will be made with the two sets of data, monthly and annud.
The annua data may alow to control for the incidence of other variables on the monopoly power,
which are not available in monthly frequency. Even though the main interest will be to estimate the
correlation between monopoly power and capital controls, standard regressions will be used to
test this rdaiondhip in order to be able to verify the dationarity of the residuas obtained from

these regressions and, then, to test for the true Satistica sgnificance of the coefficients. In other
words, in this way it will be possible to tests wegther the correlation between those two variables
isrobust or merely spurious.

Table 4 uses monthly data and presents the coefficients as well as the tstudent datidtic of a
regresson between the coefficients of monopoly power obtained by rolling regressons from the
estimation of equations (3) and (4), described in the previous section, and the measure of capital
controls, which in this case corresponds to the red interest rate differentia. It may be observed
that the coefficients of monopoly power in the loans and deposits markets estimated in equation
(3) are gatidticdly sgnificant. It is worthy to mention that the dependent and explanatory variables
are integrated of degree one. However, the resduals obtained in the regressions reported in Teble
4 are, in both cases, stationary. Therefore, it is possible to conclude that the correlation between
monopoly power and de facto indicator of capitd controls is sgnificant and robust, and of the
type of a long term reation. On the other hand, the coefficient of the regresson in which the
monopoly power in the depodits market is estimated from equation (4) is not sgnificant.
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To provide a basis of comparison for the regressions usng de facto (monthly) and de jure
(annud) indicators of capital controls, the smple average of the monthly series for the twelve
months in each year was estimated for the variables of monopoly power and red interest rate
differential. The results of the regressions are shown in Table 5%° It may be observed tha the
interest rate differentia, either in nomind or red terms is sgnificantly correlated with the measures
of monopoly power obtained from the estimation of equation (3). However, these indices are not
correlated with the measure of monopoly power obtained from equation (4). In the case of this
mode, it isthe generd de jure indicator of capita controls the one that is correlated sgnificantly
with the index of monopoly power in the deposits market; while none of de jure indices are
correlated with the index of monopoly power obtained from the estimation of equation (3).

Table 4
Monopoly Power and Capital Controls

(Monthly Data in Levels)

Dependent Variable: Monopoly power in the loans market - Model Eq. (3)

Explanatory Variable: Capital Controls Coefficient t-stat

Real Interest Rate Differential 0.0069 5.7178

Dependent Variable: Monopoly power in the deposits market - Model Eq. (3)

Explanatory Variable: Capital Controls Coefficient t-stat

Real Interest Rate Differential 0.0604 8.7397

Dependent Variable: Monopoly power in the deposits market - Model Eq. (4)

Exglanatorg Variable: Cagital Controls (_Joefficient t-stat
Real Interest Rate Differential 0.0080 1.4057

Source: Author's estimations

» Unfortunately, in the case of the residuals of the regressions in Table 5, it was not possible to check for
stationarity, since the time series are very short, from 1997 to 2004.



Table 5
Monopoly Power and Capital Controls
(Anual Data in Levels)

Dependent Variable: Monopoly power in the loans market - Model Eq. (3)

Explanatory Variable: Capital Controls Coefficient t-stat

De facto measures

Real Interest Rate Differentials 0.0162 2.5825
Nominal Interest Rate Differentials 0.0098 2.6037

De jure measures (AREAR)

Index of total capital controls 0.0935 0.0448

Index of control on capital markets securities,

collective investment and institutional investors 0.5857 03111

Dependent Variable: Monopoly power in the deposits market - Model Eq. (3)

Explanatory Variable: Capital Controls Coefficient t-stat

De facto measures

Real Interest Rate Differentials 0.1171 2.4598
Nominal Interest Rate Differentials 0.0666 2.3927
De jure measures (AREAR)

Index of total capital controls 0.0487 0.0213

Index Qf cpntrol on capltal_ma_rke_ts se(_:untles, 91299 0.8331

Dependent Variable: Monopoly power in the deposits market - Model Eq. (4)

Explanatory Variable: Capital Controls Coefficient t-stat

De facto measures

Real Interest Rate Differentials 0.0376 1.2790
Nominal Interest Rate Differentials 0.0275 1.6577
De jure measures (AREAR)

Index of total capital controls 8.9299 - 2.1422

Index of control on capital markets securities,
collective investment and institutional investors
Source: Author's estimations

JORn

6.9805 1.8189




In summary, the results in Tables 4 and 5 show that there exists a clear correlation between the
indicators of effective controls on capital flows and the degree of monopoly power in the markets
for loans and deposits, when these two indices are estimated from the specification in equation
(3). The indicators of officid redrictions do not present the same sgnificant correlation with
monopoly power, except when this measure is obtained by the estimation of equation (4), for the
deposits market. This may suggest that officid controls are not as good indicators of effective
protectionism to the banking sector as the indices of effective, or de facto, finandd liberdization
are.

3. Capital account controls, growth and macroeconomic volatility

Fig of dl, this section estimates a sandard growth regression, based on theoretical grounds and
empiricd findings, to evauate the effects of the @pital account wntrols on economic growth for
the FLAR's member countries™

Four dternative measures, two in addition to those two used in section 2, of capitd account
controls are used as the interest explanatory variables in the estimable growth equation. Thet is,
we use the extension of the de jure messure built by Miniani (2004) and the de facto indicator of
the red interest rate differentia proposed by Frankel (1992). The other two de facto measures
which are indicators of effective finandd integration, are the net capital flows (summation of net
foreign direct investment, net portfolio equity and net debt), and the net foreign assets (stock), the
latter following the methodology indicated by Lane and Miles-Ferretti (2001).** Secondly, this
section estimates a specification, in the spirit of Razin and Rose (1994), Eagterly et d. (2001), and
Kose et d. (2003), to quantify the effects of the capital account controls on the volatility of output,
consumption, and invesment in the FLAR’'s member countries.

The data cover the period from 1983 to 2003 [t =1, ..., T = 21] and the countries (individuas)
are Bolivia (BOL), Colombia (COL), Costa Rica (CRA), Ecuador (ECU), PerGl (PER) and
Venezuda (VEN) [i =1, ..., N=6].*

% Some of the recent theoretical and empirical references on growth models are Romer (1986), Lucas (1988),
Barro (1991), Rebelo (1991), Levine and Renelt (1992), King and Levine (1993), Barro and Lee (1996), Barro and
Sda-i-Martin (1995), Sach and Warner (1995), Levine (1997), Rodrick (1998), Frankel and Romer (1999), Easterly
and Levine (2003), and Klein (2005).

% Their methodology consists on accumulating the different net components of the capital account of a
country’s balance of payments. We transform the calculations in such a way that an increase in the indicator
means that country’s net foreign liabilities increase (net foreign assets decrease).

% Appendix A.2 describes the data, the sources, and the units of measurement.



Before running the estimations, some recdls are needed given the available data. First, the sample
gze of the time series for each of the countries is not as long as desirable for econometric
purposes, so that the individud estimations for each of the countries might face sample size
problems. Second, and as a result of the smdl sample sSze, rather than usng quinquemal or
decade intervds, asin the standard growth regressions, we use yearly intervas for the estimations.
This might create a “noisg’ introduced by busness cycle variation in the GDP, as argued by
Rodriguez and Rodrick (1999).% Third, if the data is pooled, the number of time series availableis
higher than the number of individuas, which chalenges the results and the asymptotic andyss of
the standard panel data approach (assumes N>T), as discussed by Wooldridge (2002, ch. 10)
and Hsiao (2003, section 10.2). Fourth, the panel data procedure chosen needs to take care of:
(1) endogeneity problems, (2) nongtationarity nature of the time series, and (3) possible presence
of serid corrdation dong the time series.

3.1 Capital account controls and economic growth: Econometrics and
estimations*

In order to ded with the first issue discussed above, individud regressons using cointegration
techniques a la Johansen, given the endogenous and nonstationary behavior of some of the time
series, were carried out.* Here there is a trade- off between the possible Satigtica weaknesses of
the results and the benefits of having some information about the possible effects for each of the
countries in the sample. The growth modd regression for each of the countries (that is, for each i),
normalized by the variable measuring economic growth, is represented by:

5) Gy,,=f (Caj ,Gpop, Inv, Literate, Fd, ,Open, Icrg, Pdebt, Q), , ,
+1-) ) W ) B @ PR

3 Also, standard “state” variables were not included.

% We use STATA V.8.2for all the calculations, except for the pool unit root tests, wherewe use EViewsV 5.
The outputs not reported in the paper are available upon request from authors.

% Appendix A.3 shows the results of the pool unit rot tests. The individual unit root tests are available upon
request.
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where Gy isthe change in the (naturd) logarithm of red GDP per capita; Ca; isthei-th indicator,
our varidble of interest, of the capital account controls, where i=1, .., 4, as explained above;
Gpop is the change of the logarithm of the country’s population; Inv is the invesment as a
percentage of GDP; Literate is the logarithm of the literacy rate (percentage of people ages 15
and above), Fd is the I-th domedtic financid depthness indicator, i=1, .., 3. Thus, three
dternative indicators are used: the bank liquid reserves to bank assets ratio, the liquid ligbilities
(M3) as a percentage of GDP, and the domestic credit provided by the banking sector as a
percentage of GDP; Open is an indicator of trade openness, defined as the ratio of exports plus
importsto GDP; Icrg isan indicator of the country’s ingtitutiona qudity; Pdebt isthe public debt
as a percentage of GDP, which is used as an indicator of the country’srisk; and Q isthe log of the
red exchange rate, as a proxy of the terms of trade. The function f(.) is assumed linear in the
parameters, and t is the time index. The expected Sgns are in parentheses™

Table 61 and 62 show the results for each of the FLAR'S member countries under one
cointegrating relaionship and using dternaively two of the indicators of the capital account
controls. Table 6-1 indicates that in the cases of Ecuador and Peri de capital account indiceator,
our varidble of interest, is Satisicd sgnificant; however, in the former case capitd controls
decrease economic growth while in the latter one increase economic growth. With respect to the
gandard explanatory variables in this type of regresson models, in many cases they show the
expected sgns but only afew resulted satigicaly sgnificant. For example, it is clear that financid
depthness promotes economic growth in the cases of Ecuador and Venezuda; and that investment
does the same in the cases of Costa Rica and Ecuador. When the net foreign assets (stock)
indicator is used, Table 62 shows that in two (Bolivia and Ecuador) out of three Satiticaly
sgnificant cases, capitd account openness improves economic growth. Also, notice that in cases
of Boliviaand Ecuador investment reduces ingtead of promoting growth.

% Ca has two expected signs: €), when indicator Ca, (de jure measure) or Ca, (that de facto measure
corresponding to the real interest rate differentials) are used, that is, increases in the capital account controls
or higher levels (or variability) of the differentials, should have negative effects on growth. (+), when either
indicator, Cazor Cay, is used, which means that increases inthe financial integration should promote growth.
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Table6-1
Growth cointegrating regressonsusing thede jure Ca, 1/

Dependent variable: BOL CoL CRA ECU PER VEN
Gy

Ca; 0.82 -0.36 -0.02 -1.35%*  0.65** 0.13
(0.68) (0.24) (0.13) (0.00) (0.01)  (0.16)

Gpop 0.01 -0.02 -0.14 -0.87 -0.01 -0.10
(---) (---) () (--) () (0.99)

Inv -1.02 -0.10 0.79** 0.69* -0.57 0.22

(038  (0.74) (0.01) (0.09) (0.83) ()

Literate 0.24 0.24 0.11 3.03 0.00 0.18
(0.96) (0.96) (0.96) (0.01) (1.00)  (0.86)
Fd, 0.01 0.01 0.00 0.02** -001  0.00**
(0.64) (0.39) (0.67) (0.00) (0.25)  (0.03)

Open 000  0.02** 0.00 -0.01* * 002 -0.01*
(091)  (0.01) (0.23) (0.00) (042)  (0.06)

lerg 0.03** 0.00 0.01* -0.02* * 0.00 0.00
(0.00)  (0.31) (0.05) (0.00) (094 (064

Pdebt 0.01 -0.00 0.00 0.00 0.00 0.00
(0.27) (0.58) (0.14) (0.29) (094  (0.19)

Q 0.84** 0.03 -0.19* 0.52**  -0.20**  -0.05
(0.01) (0.87) (0.07) (0.00) (0.00)  (0.63)

c2 for joint satistical 1600 2000°*  697.00*  13233** 6507** 8402+
significance 004) (001 (0.00) 000)  (0.00)  (0.00)

1/ Numbers in parenthesis are the p-values. The symbols“*” and “**” mean statistical significance at the 10%
and 5% level, respectively. The constant term is not reported.



Table 6-2
Growth cointegrating regressionsusing thede facto indicator Cag 1/

Dependent variable: BOL CoL CRA ECU PER VEN
Gy
Cagz 0.00**  -0.00** 0.00 0.00** 0.00 0.00
(0.00)  (0.00) (0.46) (0.00) (0.88) (0.20)
Gpop 0.02 -0.15 0.11 -0.39 -0.08 0.03
(---) (---) () (--) (=) ()
Inv -1.10%*  2.67** -0.49 -2.16** -2.39 -1.61
(0.00)  (0.00) (0.38) (0.01) (0.10) (0.22)
Literate 0.63 1.40 -0.18 2.24x -043  -6.38**
(0.53 (0.70) (0.89) (0.09) (0.97) (0.03)
Fd; 0.01** 0.01 -0.00 0.01** 0.01 -0.00
(0.03)  (0.29) (0.44) (0.00) (0.32) (0.25)
Open -0.01** 0.00 -0.00 -0.01**  -0.01** -0.02
(0.03) (0.33) (0.40) (0.00) (0.00) (0.12)
lcrg 0.01**  -0.01* -0.00 -0.00* * 0.01 0.02
(0.00)  (0.00) (0.40) (0.03) (0.51) (0.14)
Pdebt 0.01** 0.00 0.00 0.00 0.00 0.00
(0.01)  (0.66) (0.92) (0.91) (1.00) (0.99)
Q 0.11**  0.42* -0.37** -0.03 -0.03 0.32
(0.03)  (0.08) (0.00) (0.55) (0.88) (0.20)

c2forjointstatisicl  87.62* 103.4*  37950**  1355**  19553**  18.03**
significance 000)  (0.01) (0.00) (0.00) (000)  (0.02)

1/ Numbers in parenthesis are the p-values. The symbols“*” and “**” mean statistical significance at the 10%
and 5% level, respectively. The constant term is not reported.



In order to face the third and fourth issues discussed above, a dynamic pand data approach is
used, specificaly, the Arellano and Bond's (1991) procedure. This derives a generdized method
of moments estimator for the parameters using lagged levels of the dependent varigble and
predetermined variables and differences of the strictly exogenous variables as explanatory
variables (covariates).”

Following Arellano and Bond (1991), our economic growth regression is written as:
5

© QY =A@ Yo +Xiby Wby +u ey,
j=1

wherei=1,...,6 and t=1, ..., 21, a; are the p parameters to be estimated, Xx;; is a 14 vector of
the strictly exogenous variables Ca;, lcrg, Literate and Fd (the second variable is fird
differenced in the estimation process and the others enter in leves); b, is a 4x1 vector of
parameters to be estimated; w;; is a 16 vector of the predetermined variables Gpop, Inv, Open,
Pdebt, and Q, which are differenced and lagged in the estimation process® b1 isa5x1 vector of
parameters to be estimated, u; are the random effects, or country-specific error components,
which are assumed i.i.d. with variance s %; and e, are the combined time series and cross-section
(idiosyncratic) error component, which area assumed i.i.d. with variance s. It is aso assumed
that u; and e are independent for each country over dl period t.

Table 7 shows the results of the panel data regressons, which clearly indicates the improvement in
the estimations results when time series and cross-section data are pooled. It is interesting to see
that capital controls, measured through indicator Cai, decreases growth. On the contrary,

effective capitd integration, measured by Cay, increases economic growth. Mogt of the other
covariates that resulted sgnificant present the expected signs. It is worth nothing that robustness of
the results for varigbles invesment, ingtitutiona qudity, which promotes growth, and public debt,
which reduces economic growth.

%" Some excellent books in panel data andysis are Hsiao (1986, 2003), Baltagi (1995, 2001), and Wooldridge
(2002). STATA (2003) is illustrative on the subject and it contains many examples on the different topics on
panel data.

* Notice the following: (1) The lagged values of the predetermined variables are used as instruments in the
estimation process. (2) When either Ca2, Ca3, or Ca4 isused, it will be treated as a predetermined variable. (3)
Variable gpop is included as a predetermined variable to capture, on contrary to Solow type of hypotheses,
possible feedback from economic growth towards population growth.



Table7
Growth dynamic panel data regressions using alter native capital account
control and domestic financial depthnessindicators 1/

Dependent variable: 1 2 3 4 5 6
Gy
L1.Gy 0.93**  0.82** 0.92** 0.86** 0.84**  0.77**
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
D1.Cy -0.04* -0.03
(0.08) (0.12)
D1.Ca, 0.00
(0.14)
D1.Ca; 0.00
(0.20)
D1.Cay 0.00 0.00**
(0.15) (0.04)
D1.Gpop 3.61 -1.01 2.75 9.14** 0.9 5.45*
(0.28) (0.74) (0.44) (0.02) (0.72) (0.09)
D1l.Inv 0.55**  0.62** 0.55** 0.38** 0.56**  0.38**
(0.00) (0.00) (0.00) (0.02) (0.00) (0.01)
Literate 0.03 0.02 0.03 0.06* 0.03*  0.06**
(0.31) (0.52 (0.40) (0.05) (0.09) (0.00)
Fd; -0.00 0.00 -0.00 -0.00
(0.25) (0.83) (0.67) (0.18)
Fd> 0.00**  0.00**
(0.00) (0.00)
D1.0Open 0.00 0.00 0.00 0.00 0.00 0.00
(0.39) (0.12) (0.26) (0.78) (0.18) (0.39)
Dl.lcrg 0.00**  0.00** 0.00** 0.00** 0.00**  0.00**
(0.02) (0.00) (0.00) (0.02) (0.01) (0.00)
D1.Pdebt -0.08**  -0.05** -0.07** -0.07**  -0.09**  -0.08*
(0.00) (0.02) (0.00) (0.00) (0.00) (0.00)
Number of observ. 108 108 108 108 108 108
Sargan test of over- 10381 94.90 100.29 9948 10476 10114
identifying restrictions (0.32 (0.90) (0.82) (0.83) (0.30) (0.80)
Arellano-Bond (no z=-443 z=-525 z=-4.54 z=-4.52 z=-443 z=-4.43
autocorrel. of order 1) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
Arellano-Bond (no z=-070 z=0.27 z=-0.84 z=-084  z=-083 z=097
autocorrel. of order 2) (0.48) (0.79) (0.40) (0.40) (0.41) (0.33)

1/ It uses the Arellano and Bond’'s (1991) procedure. “L1” and “D1” mean that the variable is lagged or
differenced once, respectively. The number in parenthesis is the p-value. The symbols “*” and “**” mean
statistical significance at the 10% and 5% level, respectively. Both the constant term and lags or differences of
higher order than one are not reported.



3.2 Capital account controls and macroeconomic volatility: Econometrics and
estimations

To evduate the effects of the @pitad account controls on macroeconomic volaility of output,
consumption, and investment, instrumenta variables techniques for single equations (time series IV
regressons) and for panel data models are used.

Tables in Appendix A.4 show the results for each of the FLAR's member countries. Again, the
findings indicate thet cgpitd account controls does not reduce macroeconomic voldility in any of
the countries, except Codta Rica, where the coefficient of the capitd controls indicator resulted

daidicdly sgnificant and negetive for output volatility. It is worth nothing thet for the case of

Boalivia cgpita account controls increase output voldility. Trade openness reduces output voldility
but increases total consumption volatility in the case of Bolivia On the contrary, in the case of

Ecuador, trade openness reduces total consumption volatility. Also, for this country volatility of the
redl exchange rate conggtently increases macroeconomic volatility. Un unexpected result isthat in
the case of Boliviaiinflation reduces output and investment voldility.

To evauatejointly the effects on volatility, the regresson mode to be estimated has the form:

) Yo =Z,d+m+u, ®

¥ Theoverall constant term is reported in Table 8.
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wherei=1,...,6 and t=1, ..., 21; y represents the dependent variable, which will be dternatively,
the volatility of the red GDP (output), consumption, investment, and the ratio of the voldility of
tota consumption (private and public) to output;°Z;;=[Yi; Xi;], amatrix of explanatory variables,
where Y;; is a 1x2 vector of observations on the endogenous variables (covariaes), which are
gther Ca, (+), Cas (-) or Cay (-) indicator of the capital account controls, with their respective
expected Sgn in parenthesis, and the varigble Open (+/-);* Xir=[ X1t Xair] isamatrix, where X
is a Ix5 vector of observations on the exogenous explanatory variables Ca; (when it is being
used), volaility of the I-th indicator of the domestic financid depthness (+), inflation rate p (+),
volatility of the redl exchange rate Qv (+), and an indicator of fiscd policy voldtility (+), which is
measured by the volatility of the government red expenditures Vge; Xy is a 1xk vector of
observations on the k insruments, which are levels and the lags of the exogenous variables, d=[g
b] isavector of coefficients where g isa 2x1 vector of parameters of the endogenous variablesto
be estimated; and b isa 5x1 vector of parameters of the exogenous variables to be estimated; m
are the country- specific fixed effects, which may be correlated with the varigblesin X;;, and u;; are
the combined time series and cross-section error component, which it is assumed to have cero
mean and to be uncorrelated with the variablesin X;;.

Thus, a G2SL S fixed-effects mode is used for the estimations because it adjusts better to our
data, in the sense they exhaudt the population (there are six countries that belongs to FLAR and
they are those we took).”” Besides we have smal number of cross-sectiond units, which would
produce a poor estimate of the variance of the specific random effects in case that the random:
effects model were used. From the point of view of asymptotic theory, the judtification for fixed
effectsmodd isthat the number of time periods T grows, asit is our case.

“0 As explained in the appendix, the volatility of avariableis calculated as the standard deviation of the growth
rate of such avariable, using arolling window of order four.

*I The more open the economy, the more vulnerable to external shocks. However, the more open the economy,
the less volatile consumption should be.

2 Hsiao (2003, chapter 3) fully discusses why one should use fixed-effects modelsin cases where data exhaust
the population.



Table 8-1
Effects of the capital account controls on macr oeconomic volatility (use Cay) 1/

Dependent Output Private Investmen Ratio of total
variable: consumption t consumption volatility to
Volatility of growth output volatility 2/
rate of:

Ca; 0.02 -5.99* 340 -1.16.
(0.98) (0.08) (0.43) (0.57)

Open 0.03 -0.49** 0.21 -0.13
(0.46) (0.01) (0.36) (0.25)

VFd, 0.04** 0.11** 0.16** -0.02
(0.00) (0.02) (0.00) (0.44)

p 0.01** 0.02 0.02 -0.00
(0.00) (0.10) (0.17) (0.82)

VQ 0.06** 0.16 -0.08 0.01
(0.01) (0.07) (0.34) (0.71)

Vge 0.01 0.06
(0.38) (0.32)

(Overall) Constant -010 24.05* * 0.01 8.67
(0.96) (0.01) (1.00) (0.10)

Number of observ. 102 102 102 102

R: Within = 0.48 0.36 0.08 0.07

c?forjoint Statistical ~ 709.86** 232.78** 427.76%* 81.47**

significance (0.00) (0.00) (0.00) (0.00)

F test that all m=0 11.14** 8.61** 4.50** 4.63**
(0.00) (0.00) (0.00) (0.00)

1/ It used instrumental variables (the G2SL S implementation of Balestra and V aradharajan-Kishnakumar (1987))
to estimate the two-stage least squares fixed-effects estimators. “ V'’ preceding the name of the variable means
volatility, as defined in the text. The number in parenthesis is the p-value. The symbols “*” and “**” mean
statistical significance at the 10% and 5% level, respectively.

2/ This ratio is introduced as dependent variable following Kose et. al. (2003). According to these authors,
“this [ratio] can be considered a measure of the efficacy of consumption smoothing, at the national level,
relative to income volatility” (Ibid., p. 8). Herethereal GDPisused asaproxy of the GNP.

Table 81 and 82 show the results of the pane data regressons usng the Ca; and Cay
indicators, respectively. Clearly, capitd controls does not reduce macroeconomic volatility in the
FLAR's member countries, as they are meant. Effective financid integration increase output
volatility, but the esimate is practicaly cero. Both the volatility of domestic financid depthness and
inflation conggtently increases the macroeconomic volatility. Opening the economy consstently
reduces private consumption voldtility.



Table 8-2
Effects of the capital account controls on macr oeconomic volatility (use Cas) 1/

Dependent Output Private Investmen Ratio of total
variable: consumption t consumption volatility to
Volatility of growth output volatility 2/
rate of:

Cay 0.00* -0.00 0.00 -0.00
(0.09) (0.92) (0.77) (0.53)

Open 0.03 -0.32** 011 -0.09
(0.31) (0.02) (0.50) (0.24)

VFd1 0.04** 0.11** 0.15** -0.02
(0.00) (0.01) (0.00) (0.45)

p 0.01** 0.02 0.02 -0.00
(0.00) (0.17) (0.12) (0.67)

VQ 0.06** 013 -0.07 0.01
(0.01) (0.12) (0.39) (0.77)

Vge 0.01 0.07
(0.43) (0.24)

(Overall) Constant -0.40 14.53** 5.24 7.09%*
(0.78) (0.01) (0.46) (0.03)

Number of observ. 102 102 102 102

R?: Within= 0.46 0.36 0.09 0.06

¢ for joint Statistical 119.34** 231.84** 435.12** 80.84**

significance (0.00) (0.00) (0.00) (0.00)

F test that all m=0 7.46** 8.23** 2.05* 4.31**
(0.00) (0.00) (0.08) (0.00)

1/ It used instrumental variables (the G2SL S implementation of Balestra and V aradharajan-Kishnakumar (1987))
to estimate the two-stage least squares fixed-effects estimators. “ V' preceding the name of the variable means
volatility, as defined in the text. The number in parenthesis is the p-value. The symbols “*” and “**” mean
statistical significance at the 10% and 5% level, respectively.

2/ This ratio is introduced as dependent variable following Kose et. al. (2003). According to these authors,
“this [ratio] can be considered a measure of the efficacy of consumption smoothing, at the nationa level,
relative to income volatility” (Ibid., p. 8). Herethe real GDPisused as aproxy of the GNP.

4. Conclusions

On average, the FLAR member countries has maintained a tendency of liberdization of the
officd, or de jure, redrictions on capita flows, even &fter the internationd financid crids that
garted in 1996, in contrast with other developing countries and emerging markets that tighten
those controls since then. However, there are differences between these members. While
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Colombia has maintained a condant leve of full restrictions according to our indicators, al other
countries liberalized the capitdl account until 1996. After this year, Bolivia and Venezuda has
increased controls, while Costa Rica, Ecuador and Pertl either continued loosening these controls,
or kept them at alow and congtant leve.

Usng as an indicator of effective financid liberdization the difference between the domegtic and
the foreign redl interest rates, the FLAR group dso shows alarger degree of financid integration in
the nineties than in the eghties, sharing this tendency, in generd, with other developing and
emerging economies. However, there are dso large discrepancies between the countries within the
group due, in part, to the presence of huge macroeconomic imbaances in some of them. By the
end of the nineties, Colombia and Venezuda presents a lower degree of effective financid
liberdization than the other four countries.

Since the main interest in one part of this study is to evauate the relaion between capita controls
and the degree of competitiveness of the banking sector, the monopoly power in the loans and
deposits market were measured by means of the econometric estimation of two modes with
sound microeconomic principles. The results show that for the whole sample period (1997.1 -
2004.12), the ranking of countries, from the most competitive to the least in the loans market is:
Per(l, Venezudla, Bolivia, Colombia, Costa Rica and Ecuador; while in the deposts market is:
Per(l, Venezuda, Costa Rica, Colombia, Bolivia, and Ecuador. However, the degree of monopoly
power has changed dong time and between countries, as shown by the results of the estimation of
these parameters by means of rolling estimates on the sample period. Along time it has increased
in Bolivia, Ecuador and Venezudla and decreased, even though very dightly in Colombia, Costa
Ricaand Pert.

There exigs a strong datistica correlation between the degree of financid liberdization and the
degree of competitiveness of the banking sector, indicating that countries with lower degree of
internationd financid integration are, in fact, paying larger cogts through larger spreads on financid
intermediation.

Besides the dfect derived from the degree of monopoly power of the banking sector, other
variables that increase the spread are the probability of liquidity shortfals (associated with larger
macroeconomic volatility), the sze of the margina operating costs, the cost of capitd, the levd of
reserve requirements and the share of non performing loans. Behind the rdatively large oread in
Balivia, Colombia, Ecuador and Pert lie different reasons. Colombia and Perll have presented
large probabilities of liquidity shortfdls, a high cost of capitd and alarge share of non performing
loans. Colombia has dso had rdatively large margina operating cogs, the same as Bolivia and
Ecuador. However, Colombia and Ecuador has presented the lowest ratio of reserve
requirements, while Perti the highest. In Bolivia, the rddively largest cost of capitd might had dso
contributed to high spreads.
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From the macroeconomic point of view, the results from the economic growth regressons
indicate, for example, that in the cases of Ecuador and Perl de capitd account indicator is
datistical significant; however, in the former case capital controls decrease economic growth while
in the latter one increase economic growth. With respect to the standard explanatory variablesin
this type of regresson modes, in many cases they showed the expected sgns and resulted
datidicdly sgnificant. It is worth nothing that robustness of the results for variables investment,
indtitutiona qudity, which promotes growth, and public debt, which reduces economic growth.
For example, domedtic financial depthness promotes economic growth in the cases of Ecuador
and Venezuda, and investment does the same in the cases of Costa Rica and Ecuador. The
effectivefinancid integration improves economic growth in the cases of Bolivia and Ecuador.

With respect to macroeconomic voldility, the findings indicate that capital account controls does
not reduce it in any of the countries, except Costa Rica, where the coefficient of the capita

controls indicator resulted datidicaly sgnificant and negative for output volatility. In the case of
Bolivia capitd account controls increase output volatility. As for the other explanatory variables,
trade openness reduces output volatility but increases that of consumption in the case of Balivia
On the contrary, in the case of Ecuador, trade openness reduces total consumption volatility.

Effective financid integration increase output voldility, but the estimateis practicaly cero. Both the
volaility of domegtic financid depthness and inflation congstently increases the macroeconomic
volatility.

In summary, concerning macroeconomics, the document concludes thet, in generd, capita
account controls neither decrease (or improve) growth nor decrease macroeconomic volatility. On
the contrary, and as it is expected, the capita account liberdization promotes economic growth
for the FLAR’'s member countries.

This paper can be extended in severd ways. First, to build additiona capita account control
indicators to capture better the intendty of controls, a common criticism in the literature that
studies the economic effects of capital account controls (liberdizations). Second, to expand the
sample in order to face those possible weaknesses of our results discussed in the introduction of
Section 3.
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Appendixes

A.1 The complete modd of the banking firm

The theoretica framework used in this paper consists of an extenson of the synthess made by
Bdtensperguer (1985) on the treatment of the banking firm and that was developed in Mora
(2004) in order to dlow for functiona specifications appropriate for empirica testing. The only
difference with that previous work is the treetment of nonperforming loans explicitly in the present
andyss.

According to this conceptua framework, the banking firm has to decide the scale of its operations
and the compasition of its assets and liabilities. The assets are formed by the liquidity reserves and
the productive assts. The lighilities include the deposits and current ligbilities with the public, and

equity.

When deciding the Structure of its assets, the bank must establish the leve of liquid assets that it
requires to minimize the cost of liquidity associated with unexpected reductions in deposits or
unexpected loan expansons. Smilarly, when deciding the structure of itslighilities, the bank hasto
define the leve of equity it requires to minimize the cost of solvency related to the negative cash
flowsin its operation.

Given equations (1) and (2) explained in the main part of this paper, this Appendix explains the
concepts of liquidity and solvency costs and describes how these two functions, as well asthe
operating cods are edimated for the individual banks in each country. Additiondly, the
development of the firg order conditions in order to derive the equation for the spread in
dternative modelsisincuded in the last section.

1 Liquidity Costs

At time t a bank has to decide the level of liquid assts, R, @ which it can meet the liquidity
requirements established by the authorities, as proportion of depodts, while a the same time
dlows it to cover the reductions in depogits, Xp,:+1. At the end of period t+1 there will be a
deficdency intheliquidity postion of abank if:

(A]-) R[ - xD,t+1 <k(Dt - XD,t+1)

- - kD, . o

U %0 Ko < Xp
where k is the proportion of deposits and current liabilities that must be held as liquid assets
according with the regulation established by the authorities. The left hand side of the preceding
inequdity relates to the effective availability of liquid assets held by the bank & the end of period



t+1; and the right Sde to the availability of liquidity required by the authorities at the end of that
period. The previous expresson shows that, at the time of taking the decison on the leve of liquid
assets that the bank must hold, there is uncertainty about the magnitude of the reductions of the
deposits in the following period and, therefore, about the vaue of the deposits at the end of t+1,
as wel as about the vaue of the liquidity requirements, and about the vaue of the effective
availability of liquidity.

If aliquidity deficiency occurs, its magnitude will be equa, according to (A1), to:

(A2) k(Dt - XD,t+1) - (Rt - XD,t+l)

A R . . R - kD
U (1- k)(XD,t+1' XD,t+l)’ Koo ® (- k)t

case in which the bank must pay a sanction, a the rate p, on the vaue of the liquidity shortfdl;
therefore, the expected vaue of the sanction for the bank is:

¥
(A FR)= plL- KX~ (R - KD)JF (Xp )X
Roun

However, in practice and compared with the previous specification, the source of uncertainty for
the banks comes from the fdl in depogits, and aso from the unexpected expansions of loans (or
productive assts). This is because an important part of banking activity is formed by contingent
operations, such as the granting of letters of credit, bank acceptances or credit card limits. The
decison to enforce a guarantee or to use a credit limit is not controlled by the bank but by its
cusomers. For this reason, the effective leve of liquidity is dso a function of these varigbles,
which determine expected and unexpected |oan expansions.

Incorporating into the andysis the unexpected |oan expansons, Xc 11, aswasdonein dulio, J. and
Mora, H. (1990), the inequality (A1) becomes:

(AA) Rt - (X D,t+1 + Xc,t+1) < k(Dt - XD,t+1)
Which brings the magnitude of the liquidity shortfdlsto:

(A5) k(Dt - XD,t+l) - |_R1 - (X Dt+1 + XC,t+l)J

U Xt+1' [R1 - k(Dt - XD,t+1)]
U Xt+l - [Rl - RR1+1]; Xt+l ° ><D,t+1 + XC,t+1; RR1+10 k(Dt - ><D,t+1)
0 Xt+1' XD,t+l; XD,t+lo Rt - RR1+1

and the expresson for the cogt of liquidity shortfalsis now:



(A6)  F(R)= oplXun - Roun)]f (Xe)dX,

><D,1+1

However, in period t the varidble X,,, is not deterministic in the previous expression, but a
random variable, because the liquidity reserve requirements for the end of period t+ 1, RR.,, are
random in t. Therefore, in t only the joint didribution of X..; ahd RR.; can be known, hence
expresson (A6) iswritten as:

Wy

(A7) FR)=0 OPXe:- Roun))o(Xes, RR;)AX,IRR
0R-RRy

aslong as RR.1=kDy; and k take values between 0 and 1, the maximum value that the reserve
requirements can take in period t+ 1 isthe value of the depositsin that period, therefore the upper
bound of RR.; is

¥
(A W, =E[D,,]=(D,.,)D,,.dD,,
0

The bank’ stota liquidity cost for holding reservesis:
(A9  L(R)=F(R)+rR,

wherer isthe opportunity cost of holding liquid reserves, ingteed of granting loans. Replacing (A8)
in (A7), and the resulting expresson in (A9), we obtain:

E( DI+1

(A1)  FR)=R+ O X~ Rowdlg(Xew, R )X, 0RR,,,

0 R-RRu

According to the previous specification, seven varigbles determine the liquidity cost function,
namdy: levd of liquid assts (R), fdls in deposts (Xpt1), loan expansons (Xc+1), required
reserves (RR:.1), opportunity cost of liquid assets (r), expected value of deposits (E:Dv.1), asthe
upper limit of one of the integras in (A10); and the sanction rate for reserve shortfadl (). The
liquid assets include cash and bank balances and other assets with maturity of less than 30 days.
The deposits include current liabilities at dl maturities and other ligbilities subject to legd reserve;
ther fals are caculated month by month. Tota loans and their expansons are dso cdculated
month by month. The average lending rate in the banking system was taken as a proxy of the
opportunity cost. The latter variable does not enter into the determination of the spread in any of
the four models presented, but it isimportant in the estimate of the magnitude of the liquidity codts.



The rate announced by the authorities for lower liquidity positions than those required was used as
proxy for the sanction rate for reserve shortfal. The reason why this is only a proxy is the
incidence of the form of accounting of the bga reserve postion on liquidity cost. There are
important differences between countries in this form of accounting. For example, in Balivia,

Colombia, and Costa Rica the reference period for accounting for the daily legal reserve positions
is two weeks; in Ecuador weekly; in Peru monthly. The lags between the required amount of legd

reserve and the depodts used to caculate the reserve postion are dso different between
countries, as is the sanction rate on the amounts of reserve shortfall. Chart 2 dows the effective
sanction rates for shortfal gpplied in the Sx countries.

To determine the expected vaue of the cost of liquidity, the kerne method was used to estimate
the joint dendity function of RRw.; and the sum of the fals in deposits and loan expansons (X+1).
This is a non-parametric method that assumes that N observations of the vector of variables
whose joint dengity function is to be estimated condtitute a sample of independent and identicaly
digtributed observations. The kernd estimator of the multivariate density function of dimenson d is
defined as (see Silverman (1993)):

1

YR SIE SR I RN
(ALD f(X)—I\Ihd %K{h(x Xi)%

where K(X) isthe kernd function that must satisfy:

(A12) OK(x)dx=1

and which is usudly a symmetricd function. In (A11) h represented the band width and is chosen
from a size such that the mean squared error between the density function to be estimated and the
true dendity function is minima, gpproaching zero as the sze of the sample increases.

2. Costs of solvency for the banks
In each period t+1 the bank must cover its obligations, Dy(1+ip1), and its operating codts,
C(A,a(1-b),d), with its assts Aw.q, and with the income generated by them, Y1, where
A 1= A+ Xar+1. Thereisaproblem of solvency if this condiion is not met, thet is, if:
(A13) Y.+ A, <D(@+ip.,)+C(Aal- b)d)

0 Yt+1 < ?Hl; YAt+1 © Dt (1+ iD,t+1) + C(A a (l_ b)!d)_ A+1

taking into account the balance congraint, D= A-W, the expected cost of incurring a Stuation of
insolvency is



Yo
AL GW)= (A - W)(A+in,.,) +C(A 2@-b)d) - Y, - Aylo(%.)dY,.,

where a indicates that the cost is proportiond to the capitd shortfdl. But a timet, when the bank
decides the level of capita W, the varidble Y, is random because A1 is unknown at thet time,

t+1

0, given thejoint dengty function of Yi+1 and Xat+1, the expression (A14) becomes:

EtA(+1 Yt+1
(AIB)GW) = ) Rl Aipea - W (L+ipe) +C(A,a (1L b),d) - Vi - X |F Yeurs X per) 8Yoa0 X o
0 -¥

where:

(A18)  E[A.]=A + P Xnn) XX

If 2.1 isthe cost of capital stock, then .. 1-ip ++1 iSthe margind cost of increasing the capital stock
ingtead of increasing deposits. Thetotal cost function of solvency istherefore:

(AL7) SW,) =GW,) + (I 1y - Tp )W,

However in rdation to the cost of solvency, it isimportant to distinguish between the rate that the
bank offers to pay for deposts, ipw1, ad the interest rate thet it effectively pays, which it is
assumed equds the rate the depositors expect to receive, which we denote by iy 1. This
digtinction is necessary because in the absence of perfect competition, demand for a bank’s
depositsis a function of the interest rate that depositors expect to receive. The interest payments
that depositorsreceive is equd to:

A

(A18) ‘II D:'f*lDt ® s Yt+1 3 Yt+1
1. - )
TI D,t+1Dt - (1+ a.)[Y“_l - Yt+1] ® g Y . <Y

therefore, using (A15), the expected vaue of the interest rate that the depositors receive is given
by:



EtAun Y,
(A]-g) Ih t+lDt = O D t+1 (l+ a)(Yt+1 t+1)]f ( t+l +1) t+1dA+1 +

0 -¥
EtA ¥
+ 0 FownDf (Ve A)AY10A,,
0 Vi
R . EAn
U Ih,t+1D = Dt+1 (1+a) O &(Yul t+1)]f(Yt+1’ +1) t+ldA+1
0 ih,t+1D IDt+1 (1+ a) G(VVt)
a
from which results:

(1+a)G(Wt)

t

(A20) Iht+l Dt+1

Teking into account this difference between the interest rate offered by the bank and the rate
effectively paid, equation (A14) becomes.

[SY R
(AZl)G(VVt) - 0 Cﬁ-[A[IhHl W (l+|h[+1) +C(A a(l b) d) t+1 A,t+1]f(Yt+l’ XA,t+1)dYt+1dXA,t+1

From the previous equation, the variables that determine a bank’s cost of solvency are the bank’s
total income (Y1), changes between periods (Xa 1) Of the value of assets (A1), operating
costs C(Ar,a (1-b),d), equity (W), effective interest rate paid on deposits (in ++1), sanction rate for
incurring capita shortfals (a), and the opportunity cost of capitd, (r 1+1-ip t+1). The assets and their
changes month by month, as well as tota income and equity (which includes capital contributions
and resarves), were taken from the information on the monthly baance sheets and income
gtatements published by the nationa superintendenciesfor dl the banksin operation in each month
of the period andyzed. To esimate the interest rate effectively paid on deposts, the sum of
interest payments and financia expenses other than interest™ was divided by the sum of the
deposits and the other liabilities subject to legd reserve requirements.

The operating costs correspond, as stated earlier, to the sum of labor costs and the depreciation
of durable goods. The cost of accessing credit in the internationa capitd market was taken as
proxy for the sanction rate, represented by the maximum between the interest rate on 3-month
US Treasury bonds, plus the vaue of the sovereign bond spread of the country in question
expressed in nationa currency, and the domestic interest rate. The difference between the sanction

*31n some periods and for some banks this sum was negative, in which case it was considered that no (valid)
information was available at that time.



rate and the average domestic deposit rate was taken as proxy for the opportunity cost of capital.
As this difference was sometimes negetive, we increased the proxy of the sanction rate described
previoudy, and the proxy of the opportunity cost in the absolute value of the minimum observed
during the time of the difference, so that the minimum vaue of the proxy of the opportunity cost
was 0.

To determine the expected vaue of the cost of solvency, the kernd method was used to estimate
the joint dendity function of Y., and the sum of the fallsin deposits and loan expansons X, 141, 8S
explained above for the case of the expected liquidity cost.

3. Operating costs

The bank incurs in operating costs, C(A,a,b, d)= C(E;,D;,B) to perform its functions. These
costs include labor and depreciation of the durable goods used in the productive process. If w is
the price of the compound productive factor whose total payment per period corresponds to the
operating cods, the trand ogarithmic cost function is given by In(C)=f(In(Ey),In(Dy), In(By),In(w)),
where In represents the naturd logarithm of the variable in question, corresponds to the Taylor
expansion of second order around point (In(E,), In(Dy),In(BY), In(w,)) = (0,0,0,0):

an(E)u

&1(n(c)) 1(n(c)) 1(n(C)) T(in(C))tdn( D)

A22) f(In( E),In( D), In( B), | f(0,0,0,0)+ & , , , £ u
(A22) f (In(E), In( D), In( B), In(w)) @f )+%mma)MwD»1mm&)MWw»@mb+

an(w)

+%[|n( E), In( D), In( B), In(w)]

12(n(C)) 12(n(C)) 7 (in(C)) T(nc))
1(n(E))T(n(B)" 1(n(E))N(In( D))" 1(In(E))(In(B))" 1In( E))In( w)) géin( E) &
12(in(C)) 12(in(C)) 12(In(C)) 12(n(C))  %n(D)
filin(D) J(in(E))" 1in D)(In( D))" 1(in( DI B)) " (I DI w) Jn( B) §
1°(in(C)) 1°(In(C)) 7 (in(C)) 12(n(c))  Yan(w) g
A(In(w))T (I E)) " (In(w)J(In( D))" (In(w))1(In( B))” 1(In(w)in(w))

> (D> (D> (D> (D> (D> (D> (D> (D~

(1))

where the patid derivatives are evduated a the point of expangon, which is why they are
constant, so the previous expression can be written as.



(A23) f(In(E), I(D),In(B), In(w)) =a, +a, In(E) +a , In(D) +a, In(B) +a, In(w) +%{d11(|n( E))? +
+(d,, +d,, )In(E)In(D) +(d, +d.,)In(E) In(B) + (d,, +d, ) In(E) In(w) +
+d,,(In(D))* +(d,, +d,,)In(D) In(B) +(d,, +d, ) In(D) In(w) +
+d35(In(B))? +(d 45 +d 4, ) IN(B) IN(W) +d,, (In(w) ) }

since the cogt function must be homogeneous of degree one in prices, and in our case there is a
angleprice, 1(INC)/M(In(w))=1 must be satisfied, therefore:

(h24) E':((C); # 2o+ du)inE) 3 (d42+d24)ln(D>+§(d43+d34)ln(B>+d44ln(w)=1
ia,=1  and
:( ):(d42+d24) (d +d34 44_0g

Taking into account these retrictions, equation (23) becomes:
(A25) f(In(E),In( D), In(B),In(w))=a, +a, In(E) +a, In(D) +a, In(B) +a, In(w) += {11(|n(E))

+(d,, +d,, ) IN(E) IN( D) + (5 +d 5, ) IN(E) In( B) +d ,,(In( D))
+(d,, +d,,)IN(D) IN(B) +d ,,(I(B))* }

Table A1 shows the econometric results of estimating equation (A25) for the Sx countries, under
the assumption that the banks of one country share the same productive technology, and
therefore, that the obsarvations are redizations of the same cost function™. This assumption was
represented by the imposition of the restriction of equality between the coefficients for the same
vaiable, for dl banks in one country, with the exception of the intercept which could differ
between banks.

In al countries, loans and deposits, or products of these variables, are highly significant but the
corresponding coefficients are of different magnitude. It is interesting to note that the variable bad
loans or products of this and other variables were only dgnificant in Bolivia, Ecuador and
Venezuda. In paticular, in the case of Colombia, where margina operating costs are relatively
high, in comparison with other countries, nonperforming loans (which has been dso relatively high)
do not condtitute a factor explaining this Stuation, even though bad loans do affect margina costs
in Bolivig, the other country with high margina operating cogts of loans, as well as of depogts.

44 Because the series required for the estimate, in one of the countries and for afew banks, did not always
reject the unit root null hypothesis, according to one of the five tests used (Augmented Dickey Fuller, Phillips
Perron, Zevot-Andrews, Birens, KPSS), equation (25) was estimated as differences of logarithms.



Table Al
Econometric Results of estimating the Operating Costs Functions

Explanatory Variable Bolivia Colombia _ Costa Rica Ecuador Peru Venezuela
First Order Difference of the Logarithm of - joa006 | 744971 | 0508685 | 0.408220 | 0.364502 | 0523730
Productive Assets

t-statistic 26.41229 7.46599 9.93922 3.83550 28.23995 18.22546
E';Ztog;ger Difference of the Logarithm of | ) c56175 | 0.989409 0568261 | 0.622949 | 0.617230
t-statistic 63.41924 2.08302 8.53119 54,10613 21.55590
First Order D_|fference of the Logarithm of 0.020965 -1.347616
Non Performina Loans

t-statistic 3.59630 -4.58746
First Order Difference of the Squared

Logarithm of Productive Assets 0.379809 0.063039

t-statistic 47.66612 12.76140

First Order Difference of the Squared 0.298605 | 0.041245 -0.211269 | 0.090336

Loaarithm of Deposits

t-statistic 40.19059 3.35721 -5.49749 22.72013

First Qrder Difference of the Squared 0.003066 -0.289522 0.145841
Logarithm of Non Performing Loans

t-statistic 3.73827 -4.68593 4.48414
First Order Difference of the product of the

Logarithm of Productive Assets and the -0.640048 0.043434 0.273290 -0.027672
Loaarithm of Deposits

f-statistic -41.18760 6.91229 404865 -4,475249
First Order Difference of the product of the

Logarithm of Deposits and the Logarithm of | 0.008523 -0.356255

Non Performing Loans

t-statistic 5.45923 -3.48512

First Order Difference of the product of the

Logarithm of Deposits and the Logarithm of | -0.008389 0.500040 0.261437
Non Performing Loans

t-statistic -5.51210 3.98430 5.240337

Source: Author's estimations

4, The spread

The spread is derived from the first order conditions of the maximization of profits (eg. (2)),
namdy:.

(A26) () %:00 a@roA+r)-d(di,A+i)-C,- L, - S,+r(1-d)=0

(ii) %(f):oo A@rcA+r)-C, - L, -S, =0

(iii) %(f):oo Adi A+i)+C, +L, +S, - rA=0
where the subindexes indicate the variable with respect to which the partia derivative of the

corresponding function is being taken. In the preceding expression the time subindexes were
eiminated for amplicity. In trn, the partial derivatives included in (A26) are developed below.



Since the cogt function is C(g;, D¢ ,B)= C(aA,dA, ba A), then the partid derivatives are:
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Also, the partia derivatives of the liquidity cost function defined in (A10) are;

(iv) %ﬂ(l- a(l- b)) +r.a(l- b)l- a(l- b)A+
EDu1 ¥
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Finaly, the partia derivatives of the solvency cost function defined in (A17) are:
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Additiondly, we define:
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(A27) F t ° O (‘ﬂ(xtﬂ’ RRl+1)dxt+1dRR1+1; Yt ° O bf (Yt+l’ XA,t+1)dYt+1dX At+l
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that is fand ?,, relae to the probabilities, at time t, of a liquidity or solvency shortfdl,
repectively.

Different combinations of the first order conditions in (A26) provide different modds for the
goread. As explained in the main body of the text, those combinations depend on which are the
st of sdecting vaiables avalable for the bank’s manager, which is directly related to the
regulation of reserve requirements, solvency requirements, minimum amount of equity required to
create a bank; and anti monopoly standards, among others.

A.2 Data and sources

Description Units Sour ce Observations
Nominal GDP Millions units of IMF—1FS
National Currency
(MUNC)
Real GDP MUNC IMF-IFS GDP Deflator
(2000=100)
Population Millions IMF—IFS
Rea GDP growth Standard Deviation (%) | Own Calculations | GDPin Nationa
voldility (4 period moving Currency
window)
Red government Standard Deviation (%) | Own Calculations | Government
consumption expenditure | (4 period moving Consumption in
growth volatility window) MUNC deflated by
CPI
Real Private Consumption | Standard Deviation (%) | Own Calculations | Private
Expenditure Growth (4 period moving Consumptionin
Volatility window) MUNC deflated by
CPI
Red Gross Fixed Capital | Standard Deviation Own Cdculations | GFKF in MUNC
Formation Growth (4 period moving deflated by GDP
Volatility window) (%) deflator
Nomina Government MUNC IMF-IFS
Consumption Expenditure
Read Government MUNC IMF - IFS CPI (2000 = 100)
Consumption Expenditure
Nomind Private MUNC IMF- IFS
Consumption
Red Private Consumption | MUNC IMF—IFS CPl (2000 = 100)




Nomina Gross Fixed MUNC IMF - IFS

Capital Formation

Real Gross Fixed Capital | MUNC IMF- IFS GDP Deflator

Formation (2000=100)

Current Account Balance | % of GDP IMF- IFS NGDP in Millions
of US Dallars

de jure capita account Average (0-1) Juan P. Fernandez | Miniane (2004),

closeness (openness) — Carlos Patifio Indicator 1

[cay]

Interest Rates Differential | Rates differential J.P Fernandez Frankd (1992),

Indicator [cay] Indicator 2

Public and Publicly % of GDP IFS & WDI NGDP in Millions

Guaranteed Debt of US Dollars

Bank Liquid Reservesto | Ratio WDI Financid

Bank Assets Ratio [fdy] Depthness

Liquid Ligbilities (M3) % of GDP WDI Financial

[fd2] Dephtness

Domestic Credit Provided | % of GDP WDI Financial Depth

by Banking Sector [fd3]

ICRG Composite Risk 0-100 WDI Indtitutiond Quality

Rating

Literacy Rate (% People | % People WDI Schooling

ages 15 and above)

Net capital flows [cag] Mill. of US Dollars BOP - Own Summetion of net

Cdculations foreign direct

investment + net
portfolio equity +
net debt

Net Foreign Assets Mill.of US Dollars BOP - Own Following Lane and

(Stock) Calculations Miles-Ferretti

[cay] (2001).

Exports FOB (X) Mill. of US Dallars IMF- IFS

Imports CIF (M) Mill. of US Dollars IMF - IFS

Trade opennessindicator | ((X+M)/GDP)*100 Own Calculations

Consumer Price Index Index (2000 = 100) IMF- IFS

GDP Deflactor Index (2000 = 100) IMF - IFS

Real Effective Exchange | Index (2000 = 100) IMF- IFS

Rates

School Enrollment, % gross (school age WDI

tertiary

population)




A.3 Pool unit root tests 1/

Levin, Lin and Chu Im, Pesaran and Shin PP-Fisher Chi
(2002) t* (1997) W-stat Square
Variable Ho: UR Ho: UR Ho: UR
Assumes common U.R. Assumes individual U.R. | Assumesindividual
process process U.R. process
Statistic | Probability | Statistic Probability | Statistic | Probabi
lity
y -1.8%* 0.04 -0.91 0.18 9.5 0.66
Gy 5.4%* 0.00 5.72%* 0.00 79.7%* 0.00
Lpop 1.67 0.95 7.7 1.00 1.9 0.99
Gpop -2.1%* 0.02 -1.4* 0.08 21.0%* 0.04
Pdebt 1.4 0.92 -0.8 0.22 12.6 0.40
Cas -2.6** 0.00 -1.0 0.16 25.9** 0.01
Cay 0.5 0.67 0.9 0.82 3.9 0.98
Open -4.9%* 0.00 -4, 5%* 0.00 154 0.22
Literate 4.6 1.00 7.1 1.00 0.03 1.00
Inv 1.1 0.87 -1.9** 0.03 29.4** 0.00
Q 1.2 0.88 0.3 0.63 6.8 0.87
gQ -1.1 0.14 -2.6** 0.00 60.3** 0.00

1/ y isthe (natural) logarithm of real GDP per capita; Gy isthe changein the (natural) logarithm of real GDP per
capita; Lpop isthe logarithm of the country’s population; Gpop is the change of the logarithm of the country’s
population; Pdebt isthe public debt as a percentage of GDP, which is an indicator of the country’srisk; Cas is
the capital account closeness (openness) indicator 3; Ca, is the capital account closeness (openness)

indicator 4; Open is an indicator of trade openness; Literateisthelogarithm of theliteracy rate (percentage of
people ages 15 and above); Inv is the investment as a percentage of GDP; Q is the log of the real exchange
rate; and gQ is the change of the log of the real exchange rate. The symbols “*” and “**” mean statistical

significance at the 10% and 5% level, respectively.




A4 Effects of the capital account controls on macr oeconomic volatility for each of the
countries

Bolivia 1/
Dependent variable:  Output Private Investmen Ratio of total
Volatility of growth consumption t consumption
rate of: volatility to
output volatility 2/
Cay 3.88* -0.02 6.44 -8.72
(0.06) (0.99) (0.45) (0.16)
Open -0.41* 0.09 -0.93 0.79*
(0.07) (0.67) (0.50) (0.07)
VFd, -0.03 0.02 0.02 0.11*
(0.22) (0.34) (0.92) (0.05)
p -0.09* 0.00 -0.83** 0.05
(0.05) (0.97) (0.02) (0.55)
VQ -004 0.16** -0.19 0.17*
(0.35) (0.04) (0.40) (0.06)
Vge 0.03* * 0.01
(0.00) (0.35)
Number of observations 17 17 17 17
R%: 0.90 0.96 0.57 048

1/ It uses instrumental variables (IV 2SLS) and the Huber/White/sandwich robust estimator for the variance.
“V” preceding the name of the variable means volatility, as defined in the text. The number in parenthesisisthe
p-value. The symbols “*” and “**" mean statistical significance at the 10% and 5% level, respectively. The
constant terms are not reported.

2/ This ratio is introduced as dependent variable following Kose et. al. (2003). According to these authors
“this [ratio] can be considered a measure of the efficacy of consumption smoothing, at the national level,
relative to income volatility” (Ibid., p. 8). Herethereal GDPisused asaproxy of the GNP.



Colombia 1/

Dependent variable:  Output Private Investmen Ratio of total
Volatility of growth consumption t consumption
rate of: volatility to
output volatility 2/
Ca; -063 752 -142 41.23
(0.88) (0.40) (0.98) (0.27)
Open -0.09 -0.53 -3.08 -2.27
(0.70) (0.40) (0.10) (0.19)
VFd; 0.05* -0.05 -0.56 -0.32
(0.08) (0.57) (0.22) (0.16)
p -0.05 -0.29 -1.84 -1.33
(0.67) (0.39) (0.21) (0.18)
VQ 0.04 011 -1.56* -0.36
(0.42) (0.62) (0.09) (0.31)
Vge -0.01 0.18**
(0.78) (0.05)
Number of observations 17 17 17 17
R%: 0.87 0.74 0.36 040

1/ It uses instrumental variables (IV 2SLS) the Huber/White/sandwich robust estimator for the variance. “V’
preceding the name of the variable means volatility, as defined in the text. The number in parenthesisis thep-
value. The symbols “*” and “**” mean statistical significance at the 10% and 5% level, respectively. The
constant terms are not reported.

2/ This ratio is introduced as dependent variable following Kose et. al. (2003). According to these authors
“this [ratio] can be considered a measure of the eficacy of consumption smoothing, at the national level,
relative to income volatility” (Ibid., p. 8). Herethereal GDPisused as aproxy of the GNP.



Costa Rica 1/

Dependent variable:  Output Private I nvestmen Ratio of total
Volatility of growth consumption t consumption
rate of: volatility to
output volatility 2/
Ca; -1.07* -8.18 -1.89 -0.14
(0.05) (0.27) (0.64) (0.96)
Open -007 1.03 0.49 049
(0.34) (0.38) (0.43) (0.32)
VFd; -0.00 047 0.38* 0.18
(0.98) (0.17) (0.07) (0.20)
p -0.13 158 0.66 091
(0.17) (0.35) (0.38) (0.22)
VQ -0.16 564 144 197
(0.40) (0.16) (0.59) (0.22)
Vge -0.05 118
(0.73) (0.38)
Number of observations 17 17 17 17
R: 0.62 0.49 0.07 021

1/ It uses instrumental variables (IV 2SLS) and the Huber/White/sandwich robust estimator for the variance.
“V” preceding the name of the variable means volatility, as defined in the text. The symbols“*” and “**” mean
statistical significance at the 10% and 5% level, respectively. The symbol “*” means statistical significance at
the 5% level. The constant terms are not reported.

2/ This ratio is introduced as dependent variable following Kose et. al. (2003). According to these authors
“this [ratio] can be considered a measure of the efficacy of consumption smoothing, at the national level,
relative to income volatility” (Ibid., p. 8). Here thereal GDP is used as a proxy of the GNP.



Ecuador 1/

Dependent variable:  Output Private I nvestmen Ratio of total
Volatility of growth consumption t consumption
rate of: volatility to
output volatility 2/
Ca; 1514 -13.80 -23.44 -0.34
(0.14) (0.78) (0.67) (0.61)
Open 0.19 0.26 -0.38 -37.38*
(0.50) (0.85) (0.67) (0.08)
VFd; 0.07 0.21 0.14 -0.23
(0.13) (0.35) (0.38) (0.24)
P 0.01 -0.09 0.18 -0.04
(0.73) (0.57) (0.19) (0.69)
VQ 0.13** 0.51** 0.49** 021
(0.01) (0.03) (0.01) (0.19)
Vge 0.02 0.23
(0.70) (0.25)
Number of observations 17 17 17 17
R: 0.91 0.78 0.68 0.77

1/ It uses instrumental variables (IV 2SLS) and the Huber/White/sandwich robust estimator for the variance.
“V” preceding the name of the variable means volatility, as defined in the text. The number in parenthesisisthe
p-value. The symbols “*” and “**” mean statistical significance at the 10% and 5% level, respectively. The
constant terms are not reported.

2/ This ratio is introduced as dependent variable following Kose et. al. (2003). According to these authors
“this [ratio] can be considered a measure of the efficacy of consumption smoothing, at the national level,
relative to income volatility” (Ibid., p. 8). Herethe real GDPisused as aproxy of the GNP.



Peru 1/

Dependent variable:  Output Private Investmen Ratio of total
Volatility of growth consumption t consumption
rate of: volatility to
output volatility 2/
Ca; 1958 58.10 -23.44 -18.72
(0.49) (0.49) (0.67) (0.72)
Open 1.65 4.28 -0.38 -3.21
(0.46) (0.55) (0.67) (0.72)
VFd, 0.03 0.25 0.14 -0.29
(0.83) (0.62) (0.38) (0.62)
p -0.02 -0.06 0.18 0.01
(0.67) (0.60) (0.19) (0.88)
VQ 0.25 0.93 0.49** -0.51
(0.49) (0.43) (0.01) (0.62)
Vge 0.39 0.76
(0.37) (0.57)
Number of observations 17 17 17 17
R: 0.16 0.30 0.68 0.87

1/ It uses instrumental variables (IV 2SLS) and the Huber/White/sandwich robust estimator for the variance.
“V” preceding the name of the variable means volatility, as defined in the text. The number in parenthesisisthe
p-value. The symbols “*” and “**” mean statistical significance at the 10% and 5% level, respectively. The
constant terms are not reported.

2/ This ratio is introduced as dependent variable following Kose et. al. (2003). According to these authors
“this [ratio] can be considered a measure of the efficacy of consumption smoothing, at the national level,
relative to income volatility” (Ibid., p. 8). Herethereal GDPisused asaproxy of the GNP.



Venezuela 1/

Dependent variable:  Output Private Investmen Ratio of total
Volatility of growth consumption t consumption
rate of: volatility to
output volatility 2/
Ca: -1.98 424 -55.04 442
(0.67) (0.45) (0.59) (0.60)
Open 0.4 0.26 4.69 -0.29
(032 (0.61) (0.57) (0.67)
VFd; -0.07 -0.01 -0.75 0.06
(0.56) (0.90) (0.67) (0.69)
P -0.09 -0.05 -0.78 004
(0.28) (0.49) (0.59) (0.68)
VQ -0.06 -0.21 0.40 -0.08
(0.40) (0.14) (0.81) (0.58)
Vge 0.25 0.07
(0.16) (0.77)
Number of observations 17 17 17 17
R 0.56 059

1/ It uses instrumental variables (IV 2SLS) and the Huber/White/sandwich robust estimator for the variance.
“V” preceding the name of the variable means volatility, as defined in the text. The number in parenthesisisthe
p-value. The symbols “*” and “**” mean statistical significance at the 10% and 5% level, respectively. The
constant terms are not reported.

2/ This ratio is introduced as dependent variable following Kose et. al. (2003). According to these authors
“this [ratio] can be considered a measure of the efficacy of consumption smoothing, at the national level,
relative to income volatility” (Ibid., p. 8). Here thereal GDP is used as a proxy of the GNP.
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