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Abstract

In this paper, we perform GMM dynamic panel data estimations to test the relationship between financial development
and growth. Our dataset is composed of 112 emerging and developing countries over the period 1975-2007. More
specifically, we test the presence of financial development threshold effects, on the one hand, between financial
development and long-term growth, and, on the other hand, between financial development and long-term GDP. We
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countries' growth. As predicted by literature, the very low level of financial development seems to explain the inability
of countries to converge to frontier growth rate. But the higher the level of financial development, the lower its
positive effect on steady-state per-capita GDP. Finally, the presence of financial development threshold effect between
financial development and steady-state growth rate is not confirmed. We support only partially the role that the
financial development could play in the acceleration of the convergence of emerging and developing economies
towards the world frontier growth.
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1. Introduction
The relationship between financial development acdnomic growth has received a large
amount of attention in the economic literature sitloe late 1960s (Ang 2008, and Levine
2005 and 1997). From the mid-1990s, a new strartdeofiterature questions the linearity of
the relationship between financial development grmivth, and identifies the presence of
threshold effects. More specifically, it predidst the contribution of financial development
to long term growth depends on the level of ecowodevelopment (Deidda and Fattouh
2002, Fung 2009, Gaytan and Ranciere 2004, anda Riogl Valev 2004a), the degree of
domestic inflation (Huanget al. 2010, Rousseau and Yilmazkuday 2009, Rousseau and
Wachtel 2002, and Yilmazkuday 2011), or the levdirmancial development (Aghioet al.
2005, Augier and Soedarmono 2011, Berthelemy amdudakis 1996, Khan and Senhadiji
2003, and Rioja and Valev 2004b).
Berthelemy and Varoudakis (1996) examine the issfiesreshold effects and convergence
using an endogenous growth model with a financtata. They show the presence of a
threshold effect in terms of financial developmbetween financial development and long
term growth by implementing cross-section estimé&be®5 countries over 1960-1995. Fung
(2009) studies a sample of 57 developed and dewngjamuntries from 1967 to 2001 using
the Generalized Method of Moments on dynamic pavith fixed effects. First, financial
development and economic growth have an interadtiahis especially stronger at an early
stage of economic development. This interactiomlseilo weaken as the degree of economic
development increases. Secondly, there is povaapstlinked to a very low initial level of
financial development, a level that prevents evyagyspective of convergence in terms of
economic growth. Aghioret al. (2004) introduce imperfect creditor protectionanmulti-
country version of Schumpeterian growth theory webhnology transfer and explore the
mechanisms through which the level of financial elegment affects the probability of
convergence towards the frontier growth rate. Qiaréng a sample of 71 developed and
developing countries between 1960 and 1995, Agataal. (2004) have three main findings.
First, the likelihood that a country will convergethe frontier growth rate increases with its
level of financial development. Secondly, in a doyrthat converges to the frontier growth
rate, financial development has a positive but galy vanishing effect on the steady-state
per-capita GDP relative to the frontier. Thirdligetmarginal impact of financial development
on the steady-state growth rate is more favordide the degree of financial development is
low. Rioja and Valev (2004b) distinguish three eliéfint groups of countries depending on the
stage of financial development. For a panel of @dntries over the period 1961-1995, they
find that the effect of financial development oromemic growth is not uniformly positive.
They suggest that financial development exertgangtpositive effect on economic growth
only once it has reached a threshold (14% for privageliciand 21% for liquid liabilities).
Below this threshold, i.e. for countries with a Idéevel of financial development, financial
development has an ambiguous effect on growth i@ e#ect for private credit and liquid
liabilities, and a positive effect for Commerciad@ral Bank ratid)
This paper is related to the previous literaturdlorshold effects. More specifically, we test
the existence of financial development threshofdog$, on the one hand, between financial
development and long-term growth, and, on the oftfaerd, between financial development
and long-term GDP. We also ask whether such effeotdd explain the link between
financial development - convergence / divergencthéofrontier growth rate. To this end we
perform Generalized Method of Moments estimatiarsaf dynamic panel of 112 developing
and emerging countries between 1975 and 2007.

! See table IV in appendix for more details aboaséhworks.
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Our empirical analysis differs from previous stedd® three main points. Firsiye exclude
developed countries from our sample. Emerging etoes) and to a lesser extent developing
countries, have experienced since the end of &gnéficant financial development due to a
financial liberalization process. From this standpcstudying to what extent these countries
have reduced their gap relative to the technolddioatier provides indirect evidences of the
efficacy of the financial reforms. Secondly, unlikeost previous empirical works, we
consider both threshold effects between finana@aietbpment and long term growth, and the
nature of these effects between financial developraad long term GDP. We also test the
presence of a positive link between the level official development and the degree of
convergence to the technology frontier growth ratas theoretical assumption has received
few attentions in the empirical literature. Thirdlyve provide a deeper and more
comprehensive approach to analyze the questiomandial development threshold effects.
To this end, we consider two methods for deterngifireak thresholds. On the one hand, we
split the sample into different groups of countri@scording to their level of financial
development. This method allows us to test thetemie of exogenous break thresholds. In
this approach, break thresholds are imposed iracirhoc way without clear economic
justifications. On the other hand, we determine endogenously tbldshbreaking by
estimating a non-linear specification of growth.eWous literature often identifies
endogenous break thresholds using the rolling Ciestv This test imposes a discontinuity in
the relationship between financial developmentguaavth. This is not the case of our method
(estimation of a non-linear specification of groywbhich captures, on a continuous basis, the
effect of financial development on growth.
Our main results are as follows. First, we dematstrthe existence of a financial
development threshold effect in the link betwearafiicial development and long term per-
capita GDP: in countries that converge to the fesrgrowth rate, financial development has a
positive but vanishing effect on steady-state agite GDP relative to the frontier. Secondly,
in line with previous works, mainly Aghioet al. (2004), our results confirm partially the role
of financial development in the acceleration of to@vergence of emerging and developing
countries towards the world technology frontier.ird@ily, contrary to what is theoretically
expected, we do not validate the assumption that niarginal impact of financial
development on the steady-state growth rate is rfam@rable than the degree of financial
development is low.
This article is structured as follows. Section #aduces the sample of the studied countries,
the choice of the variables and the estimation owetlSection 3 is dedicated to the
estimations on different groups of countries. Incte® 4, we present the results of
estimations of a non-linear growth specificatiomr @mpirical analysis draws on the work of
Aghion et al. (2004). Section 5 checks the robustness of ouelibasresults. Section 6
concludes.

2. A panel study on finance and growth

2.1Sample and variable selection

We implement econometric estimations over a parfel? emerging and developing
countries between 1975 and 2007 (see list A inapeendix for a detailed list of these
countried). The data are averaged over 7 non overlappingpstibds of 5 years each. The
use of panel data is justified by the advantagpsoNides, particularly in terms of taking into

2 We use the classification of the World Bank dalety 2008 that distinguishes countries accordingtoss
National Income (GNI) per capita of 2007: the laveome countries are those with a GNI per capitariof or
equal to 935%, the lower middle income countriesthose with a GNI per capita comprised betweer$ 236 3
705%, and finally the upper middle income countdes those with a GNI per capita comprised betvBg06$
and 11 455%.
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account the time dimension and controlling of umobsd heterogeneity of countrfedVe
consider three indicators of financial developneftned as follows
- Liquid liabilities (lly) is the ratio of liquid liabilities of the financialystem to GDP. It equals
liquid liabilities of the financial system (currgnplus demand and interest-bearing liabilities
of banks and nonbank financial intermediaries)akd by GDP;
- Deposit banks assets/Central bafulbcbg is the ratio of commercial banks assets to the
sum of these assets plus those of the central loaleposit banks assets (dbayfich is the
ratio of deposit bank assets to GDP;
- Private credit(privy) provides the amount of the credit allocated to pfhgate sector in
terms of GDP.
The data related to these indicators proceed freckBDemirgic-Kunt and Levine. We also
consider a set of control variables chosen accgrtdigrowth theories: the initial level of real
GDP per capitairgitial GDP) reflecting the inclusion of the conditional congence, the level
of educational developmentrim) as a measure of the human capital stock, thatiofl rate
(inf) and the rate of government spending as a pegerdh GDP gov) as indicators of
macroeconomic stability (Fischer 1993), the ratetrafle opennesdrade) as an overall
indicator of distortions in trade, the black markgthange rate premiurbrfp as an overall
indicator of internal distortions in the economyo(lar 1992), and finally the index of civil
liberties (ibciv) or that of political rightslippol) as indicators of institutional development
level (Acemogluet al. 2005). A detailed description of these variablesvell as the various
data sources are provided in tablefMhe appendix.

2.2 Econometric methodology
We use the Generalized Method of Moments (GMM) ted for dynamic models of panel
data that were introduced by Arellano and BoverRg)9 Arellano and Bond (1991), and
Holtz-Eakin et al. (1990). This method controls for the potential @yeheity of all
explanatory variables of the model estimated, entitke cross-sectional estimator that only
controls for the endogeneity of financial developiné-urthermore, it has the advantage of
generatingnternal instruments that is, instruments based on lagghtkes of the endogenous
explanatory variables of the model. The used estime the Generalized Method of
Momentssystemestimator proposed by Blundell and Bond (1998)s Estimator combines
in asystenthe regression in differences with the regressidevels. The instruments for the
regression in differences are those that were rewamed by Arellano and Bond (1981)
The instruments for the regression in levels aeeléigged differencesf the corresponding
variable§. These are appropriate instruments under the atEmof “quasi-stationarity” of
these variabls The obtained system of equations is estimatesgusio-step Generalized
Method of Moments procedure which generates camistnd efficient coefficient estimates
(Roodman 2009 and 2006, and Sevestre 2002).
The consistency of the GMM estimator depends orvdidity of the instruments. To address
this issue we consider two specification tests eastggl by Blundell and Bond (1998),
Arellano and Bover (1995), and Arellano and Bon@9(ll). The first is a Hansen test of over-

% We also justify the use of panel data by the tempeariability of financial indicators over the nied 1975 -
2007, as is evident clearly from table VI (colurdi)) (of the appendix.

* These indicators are among the most commonly irsechpirical studies on the subject (Aghienal. 2004,
Beck et al. 2000, Berthelemy and Varoudakis 1996, King andinev993, Levineet al. 2000, Levine and
Zervos 1998, and McCraig and Stengos 2005). Foerdetails on the definition of these indicatorg Beck
and Demirgl¢-Kunt (2009), Beeh al. (2000), and Levinet al. (2000).

®> Arellano and Bond (1991) propose using the laggatlies of the explanatory variables in levels as
instruments.

® Using additional differences would result in redant moment conditions (Arellano and Bover 1995).

" Under this assumption, there is no correlatiorwben the differences of the explanatory variabled the
country-specific effect.
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identifying restrictions, which tests the overallidity of the instruments (Kpodar 2007). The
second test (serial correlation test) examineshipothesis that the error term is not serially
correlated. In the system difference-level regmssive test whether the differenced error
term is second-order serially correlated.
3. Estimation on different groups of countries
3.1Estimated specification
We estimate the following growth equation:
Jit — 91t = Bo + ,Bf Fy + ,By Vit-1 — Yie—-1) + BaXie + 1y + A + & (1)
whereg denotes the growth rate of per-capita GBR indicator of financial developmenmt,
the log of per-capita GDP arXla set of other explanatory variables. The indicesand|
respectively designate the country, the time aedt¢ichnology leader (the United States).
represents the specific effect to the countryhe specific effect to time and finaliythe error
term. We split the sample into two and then inteeéhgroups of countries that differ in terms
of their average level of financial developmenteTgresence of break thresholds in relation
with the degree of financial development is teste@n ad hoc way insofar as we impose
exogenous break thresholds (see appendix 3 for meta&ls on the composition of the
different groups of countries and on break thres$)ol
Following Fung (2009), Aghiort al. (2004), and Berthelemy and Varoudakis (1996), the
probability of convergence towards the world tedbgg frontier increases with the level of
financial development. We therefore predict that tbnvergence parameigy is null for the
countries with a low level of financial developméfif = 0), and is negative for those with a
high level of financial development,( < 0).
Furthermore, following Esso (2009), Aghiehal. (2004), and Clarlet al. (2003), we expect
that for countries where financial developmentighhsteady-state relative output should be
independent of the level of financial developmelittis can only happen if the coefficient
P equals zero. However, for countries where finandalelopment is low, the coefficient
Br has to be positive, in accordance with Fung (2@G0®) Aghionet al. (2004) according to
whom the positive interaction between financial@epment and long term growth is much
stronger than the level of financial developmeriovs.
In sum, we expect that as the level of financialeligoment increaseg, becomes more and
more negative anf; less and less positive.
3.2Results of estimates
Tables | and Il below report the results of estintathe equation (1) using the Generalized
Method of Moments (GMM) developed for dynamic madef panel data, for respectively
our two then our three groups of countfie®ur regressions satisfy the specification tests.
There is no evidence of second order serial cdioelaand the regressions pass the Hansen
specification test. The results in table | showoafficient 5; that is insignificantly different
from zero for countries with a low level of finaatidevelopment (group 1). This coefficient
becomes significantly positive when the level official development is high (group II). We
note, moreover, that according to the conditiomaivergence theorys, presents in all cases
the theoretically expected negative sign. This foeft is not, however, more negative when
the level of financial development is important.eTprobability of convergence of countries
in the sample to the frontier growth rate doesse®m to increase with the level of financial

® The reported results correspond to those of ttimation in two stages\o step estimationWe preferred this
estimation procedure due to its higher asymptofiiciency compared to the one step estimation (Sege
2002). Moreover, in order to limit the number oftruments used and avoid the bias of the overtim&ntation
of the model, we have used the command « collapsfethe software used for the estimation (see R@dm
2009 and 2006). Roodman (2009) demonstrates thezistpy of this command from simulation studies).
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development, as demonstrated by Berthelemy andudakis (1996) and Aghioet al.
(2004, 2005) and empirically approved by Aghedral. (2004) and Fung (2009).

Results in table Il are more conformed to the ditere. The identification of a third group of
countries - including those with an intermediateeleof financial development - gives more
suitable resulfs Results in table Il show a coefficiefif that is significantly positive for
countries with an intermediate level of financia@vdlopment (group Il), and a coefficient
Br that is insignificantly different from zero for tee with a higher level of financial
development (group 1ll). We thus conclude the pneseof a critical average level of financial
developmenti(e. of a critical rate of private credit relative td8 equal to 26.228)) from
which the positive effects of financial development long term real GDP per capita
disappedr. In accordance with the conditional convergenceotjy we see that the
convergence parametdl, presents, in all cases, the negative sign thahewretically
expected. From an average critical level of finahdevelopment, this convergence parameter
is more negative as the level of financial develeptincreases. Thus, financial development
matters in the convergence process of emerging @ekloping economies towards
technology frontier growth rate. But it is only fnoan average level of financial development
that financial development seems to acceleratehyytbm of convergence of these economies
towards the developed countries growth. Below tihiseshold,i.e. for countries where
financial development is low enough, the processoofvergence seems to be conditioned by
factors other than financial development such asftinctioning of market mechanisms, the
liberalization of trade... Finally, our estimation® dot confirm the assumption that the
marginal impact of financial development on steathte growth rate is more favorable than
the degree of financial development is low. In facintrary to what is theoretically expected
by Fung (2009) and Aghioet al. (2005), the coefficienf, (that captures the effect of
financial development on long term growth in coiegrwith a low level of financial
development) is not significantly positive for tkesountries (see table Il, group I). Our
results are consistent with those of Rioja and WV&B904b). Our last two results allow us to
conclude that, for emerging and developing coustrigith low level of financial
development, the degree of financial developmestri@mbearing on the level of long term
economic growth or the degree of convergence tosvidwel world frontier growth.

° We think that the identification of a third group @untries - including those with an intermedikteel of
financial development - is susceptible to give msu@able results. In fact, in an analysis with tgroups of
countries, countries with an average level of foiahdevelopment may be included among those wilbvma
level of financial development (group 1) or a higie (group ).
1% 5ee list C in the appendix.
1t is important to stress tha, is interpreted differently depending on the grodpcountries studied. It
captures the effect of financial development onltmg-term growth for financially underdevelopeduntries
(= gue + Bo + Br FietBxXie + i + A + &), and the impact of financial development on leegn GDP
(= - Bo+Bf Fitt BxXittiitAc+eje
By
Expressions of long-term growth and long-term G deduced from equation (1).

) for economies with a medium and high level ofafinial development.
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TABLE | - Growth, financial development and initial relaigutput (Split-Sample
Regressions (Two-way))

This table presents the results of estimating theaton (1) for a sample of 112 emerging and deelp countries (data
averaged over seven 5-year periods from 1975-260 )= indicators of financial development (liquid libities to GDP,
commercial banks assets to the sum of these gslsmstghose of the central bank, private sectorititedGDP), prim =
primary enrollment ratiojnf = inflation rate,gov = government final consumption expenditure to GErBde = trade
openness ratio anomp = black market exchange rate premium. All variakdee introduced in logarithm except inflation
(log (1+ inflation rate)). All regressions includiene dummies and a constant. The dependent varialtlee difference
between the domestic economic growth and thateofébhnology leaddly — g;). In the table, the initial relative GDP refers
to (y — y,), FD refer toF, andprim, inf, goy, trade andbmp refer toX. The null hypothesis of the Hansen test is that th
instruments used are valid (not correlated withrseduals). The null hypothesis of the AR (2) feghat the errors in the
first-difference regression exhibit no second-orstenial correlation? p-value in parentheses; * significant at 10% lewel
significant at 5% level, *** significant at 1% leke " Countries with an average level of private creditGDP over the
period 1975-2007 less than 19.929%ountries with an average level of private creditDP over the period 1975-2007
more than 19.92%.

SIZE_FINANCIAL INTERMEDIARIES ACTIVITY_FINANCIAL
INTERMEDIARIES
Expected Liquid liabilities Commercial-Central Bank Private credit

Variables sign Group'l Group If| Group | Group Il Group | Group Il
initial  relative “) -0.117***  -0.067*** | -0.147*** -0.112%** -0.146%** -0.075***
GDP

(0.000) (0.000)| (0.000) (0.000) (0.000) (0.000)
FD (+) 0.150  0.122* 0.131 0.275* 0.059 0.083**

(0.123) (0.024)| (0.236) (0.078) (0.571) (0.031)
prim +) 0.204* 0.159 0.233* 0.439** 0.227 0.260

(0.086) (0.487)| (0.067) (0.046) (0.144) (0.250)
inf ) 0.010 -0.072 0.010 0.024 -0.000 -0.049

(0.420) (0.141)| (0.667) (0.500) (0.982) (0.197)
gov ) 0.008 -0.157 -0.041 -0.047 0.017 -0.193*

(0.955) (0.187)| (0.786) (0.766) (0.934) (0.098)
trade +) 0.124 0.0750 0.184 0.102 0.118 0.122*

(0.185) (0.384)| (0.227) (0.175) (0.394) (0.080)
bmp ) -0.100** -0.109*| -0.110* -0.066 -0.115 -0.113*

(0.026) (0.092)| (0.080) (0.234) (0.109) (0.084)
Observations 140 143 141 146 138 143
Countries 51 48 52 48 51 48
Hansen test (p-value) 0.759 0.245 0.866 0.446 0.603 0.201
AR (2) test (p-value) 0.379 0.240 0.394 0.306 0.456 0.266
Number of instruments 22 22 22 22 22 22

Source: authors
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TABLE Il - Growth, financial development and initial relaigutput (Split-Sample
Regressions (Three-way))

This table presents the results of estimating theaton (1) for a sample of 112 emerging and deelp countries (data
averaged over seven 5-year periods from 1975-260 )= indicators of financial development (liquid libities to GDP,
commercial banks assets to the sum of these gslsmstghose of the central bank, private sectorititedGDP), prim =
primary enrollment ratiojnf = inflation rate,gov = government final consumption expenditure to GErBde = trade
openness ratio anomp = black market exchange rate premium. All variakdee introduced in logarithm except inflation
(log (1+ inflation rate)). All regressions includiene dummies and a constant. The dependent varialtlee difference
between the domestic economic growth and thateofébhnology leaddly — g;). In the table, the initial relative GDP refers
to (y — y,), FD refer toF, andprim, inf, goy, trade andbmp refer toX. The null hypothesis of the Hansen test is that th
instruments used are valid (not correlated withrseduals). The null hypothesis of the AR (2) feghat the errors in the
first-difference regression exhibit no second-orstenial correlation? p-value in parentheses; * significant at 10% lewel
significant at 5% level, *** significant at 1% leke " Countries with an average level of private creditGDP over the
period 1975-2007 between 1.38% and 14.49%ountries with an average level of private creditaDP over the period
1975-2007 between 14.91% and 24.95%ountries with an average level of private crediGIDP over the period 1975-
2007 between 26.22% and 90.20%.

SIZE_FINANCIAL INTERMEDIARIES ACTIVITY_FINANCIAL
INTERMEDIARIES
Expected Liquid liabilities Commercial-Central Bank Privateedit

Variables sign Group'l  Group IF Group III' Group | Group Il Group Il Group | Group Il Group Il

initial ) -0.165**  -0.026***  -0.101*** | -0.218***  -0.054*** -0.132*** | -0.147**  -0.034***  -0.103***
relative GDP

(7.42e-10) (0.000) (0.000)| (1.87e-07) (0.000) (0.000)| (1.09e-08) (0.000) (0.000)

FD ) 0.024 0.230** 0.065 0.061 0.401* 0.326 -0.052 0.179* 0.039

(0.869) (0.030) (0.624) (0.739) (0.096) (0.114) (0.572) (0.052) (0.303)

prim +) 0.022 0.108 0.437* 0.110 0.364 0.336 -0.001 0.213 0.449*

(0.808) (0.664) (0.085) (0.570) (0.139) (0.360) (0.995) (0.456) (0.072)

inf ) -0.252 0.023 -0.073 -0.047 -0.008 0.021 -0.309 0.005 -0.061

(0.475) (0.438) (0.197) (0.631) (0.614) (0.824) (0.159) (0.821) (0.102)

gov ) -0.106 -0.112 0.051 -0.066 -0.319 0.072 -0.007 -0.225 0.053

(0.655) (0.725) (0.643) (0.811) (0.182) (0.766) (0.969) (0.504) (0.661)

trade +) 0.117 0.122 0.201* 0.100 0.165 0.251 0.056 0.144 0.245**

(0.432) (0.346) (0.066) (0.726) (0.264) (0.216) (0.770) (0.228) (0.020)

bmp ) 0.033 -0.145* -0.130* -0.049 -0.168 -0.021 0.016 -0.176 -0.129*

(0.813) (0.094) (0.088) (0.566) (0.360) (0.760) (0.846) (0.118) (0.074)

Observations 93 90 100 94 920 103 91 90 100

Countries 34 30 35 35 30 35 34 30 35

Hansen test (p-value) 0.338 0.345 0.877 0.118 0.373 0.447 0.309 0.294 0.820

AR (2) test (p-value) 0.626 0.855 0.340 0.420 0.188 0.876 0.745 0.535 0.384

Number of instruments 22 22 22 22 22 22 22 22 22

Source: authors

4. Estimation of a nonlinear growth specification
4.1 Estimated specification

Our previous estimations have the disadvantagesfefring to exogenous break thresholds
(linked to the level of financial development) wiiare hard to explain. In fact there is no
reason for these to be found at the levels of firdrdevelopment separating the sample in
two or three groups of countries (as we have proceedadn@ this analysis, we are also
confronted to the problems caused by the limited sf various groups of specified countries.
For all these reasons, we hereby adopt a diffdsehtomplementary approach to study, on
one hand, threshold effects between financial dgmeént and long-term GDP, and, on the
other hand, the link between financial developmamd probability of convergence. This
approach consists in estimating a non-linear grapttification that integrates an interaction
term between the level of financial development dhd initial relative output F; *
Yie—1 = Yie—1))™

Jit — it = Bo + Br Fit + By Wie—1 — Yie—1) + Bry Fie * Yie—1 — Yie—1) + BuXie + i + Ac + & (2)

12 See Appendix C of Aghioet al. (2004), where the authors show that equation 2) lee regarded as an
approximation to a smooth extension of their thecaémodel.
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Contrary to the previous analysis (split-sampleresgions), this approach allows us to
consider the eventual modifications over time @& tountries groups, and to continually and
progressively capture the impact of financial depetent.
The coefficient g, captures the impact of financial development on thegree of
convergence of a country towards the frontier gho(gt, + ¢, F;;). Thus the likelihood of
convergence will increase with financial developm@kghion et al. 2004, Berthelemy and
Varoudakis 1996, and Fung 2009,) if and onlgif < 0>,
Moreover, according to Esso (2009), Aghienh al. (2004), and Clarkeet al. (2003), in
countries that converge to the frontier growth fage countries where financial development
is average or high), financial development has sitpe but eventually vanishing overall
effect on steady-state per-capita GDP relativeht ftontier This impact will vanish for
relatively very high levels of financial developniénase of the leader). In accordance with
these works, we therefore predict tats:

- not negative for countries that converge towardstfer growth ;

- and null for the leadét
This can only be verified with a null coefficigyt.

4.2 Results

Table Il exhibits the results of the estimations dynamic panel of the equation (2). In
specifications ofmodel 1 we consider as control variables: the initialelesf real GDP per
capita, the level of educational development, thi#ation rate, the rate of government
spending, the degree of trade openness and th& blacket exchange rate premium. In
models 2 and ,3we also control our results with two measuressfitutional development
which are: the index of civil libertiedilfciv) and that of political rightslippol). A large
economic literature defends the importance of therdution of institutional development to
the growth process of developing countries (Acemaglal. 2005). In comparison to other
institutional indicators, these measures have thergage of being available over a long
period and for a wide sample of emerging and dewetp countries. These indices are
identified on the basis of a scale going from 17towith a low score indicating a larger
freedom (whether civil or political). The expectegn for these measures is consequently
negative>,
The direct estimated impact of the initial relati&®P on the subsequent growty ) is
significantly positive for almost all the cases dséal. We can therefore conclude that
countries with an extremely low financial developmdF tends towards zero) fail to
converge towards the technology frontier grotiOur results do not, however, support the
presence of a significantly increasing relationdtgpween the level of financial development
of a country and the probability of its convergeniowards the technology leader growth
(Aghionet al.2004, and Fung 2009). In fact, in all the estirdateecifications, the interactive
term enters with a coefficierfly,, that is insignificantly different from zero. Thetiesations
results equally exhibit a coefficiefit that is insignificantly different from zero no retthe
indicator of financial development used. We thughhght the presence of a financial
development threshold effect between financial graent and long term real GDP per-
capita for the sample studied (112 emerging aneldping countries). This effect tells that

13 with afr, negative, the higher the level of financial depeient(F;.), the greater the convergence parameter
(= By + Bfy Fir) is low and the convergence of couritig fast.
* From equation (2), we can deduce the expression stehdy-state relative GDP as follows
(= - Bo+By Fit+ BxXit+#i+/1t+€it)

By+Bfy Fit '
!> There is no evidence of second order serial catioel and the regressions pass the Hansen spéoifi¢ast.
'8 As previously mentioned, we can only speak of epgence if the convergence paraméteiB, + fr, Fi) is
negative.
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financial development exerts a positive but deénggisnpact - as its level rises - on long term
GDP. These results support those of the analyseobmgtries group previously developed and
the conclusions advanced by Aghienal. (2004). They are also in line with the empirical
investigations conducted by Esso (2009) and Clatka. (2003). These authors identify the
presence of a favorable effect of financial develept on long term income per-capita. This
effect disappears, however, for the leader cou(with a strongly high level of financial
development). Examininthe relationship between financial intermediariesedlopment and
income inequalities across countries, Esso (2008)Garkeet al. (2003) show that incomes
inequalities between countries are explained by presence of financial constraints that
reduce the access of economic agents to the amemliket. A better development of the
financial system within these countries insures ¢havergence of the GDP per capita of
different countrie¥’.

Regarding control variables, they come in almodt edtimated specifications with
theoretically expected coefficients. Except for thack market exchange rate premium and
trade openness, these variables do not affect, J@wa a substantial manner, the growth
gap with the technological leader, since in nonehef cases studied, they have statistically
significant coefficients.

Overall, although we have demonstrated that anndiegteloped financial system prevents the
countries (emerging and developing here) to cafchhe technological frontier in terms of
economic growth, no statically significant link veen the degree of convergence and the
level of financial development has been identifledefficient B, insignificantly different
from zero). However, as is shown by Esso (2009hidget al. (2004), and Clarket al.
(2003), our results highlight the decay of the fppesiimpact of financial development on long
term GDP per-capita with the level of financial dpment (coefficienp; insignificantly
different from zero).

" Esso (2009) distinguishes between the short teflationship and the long term one. He concludes tha
financial development increases, in the short tencopme gaps between the countries, but ensurdbgeiiong
term, the convergence of per capita GDP of thaserla
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TABLE lll - Growth, financial intermediation and initial aéive outpuit

This table presents the results of estimating theaon (2) for a sample of 112 emerging and deelp countries (data
averaged over seven 5-year periods from 1975-260 )= indicators of financial development (liquid libties to GDP,
bank assets to GDP, private sector credit to GBRJNTER = indicators of financial development interacteithwnitial
relative GDP prim = primary enrollment ratianf = inflation rate gov= government final consumption expenditure to GDP,
trade = trade openness ratibmp= black market exchange rate premidilnciv = index of civil liberties andibpol = index

of political rights. All variables are introducend logarithm except inflation (log (1+ inflation gg). All regressions include
time dummies and a constant. The dependent vaiimthe difference between the domestic econongw/tyr and that of the
technology leadefg — g;). In the table, the initial relative GDP refers(§o— y;), FD refers toF, FDINTER refers to

F « (y — y;) andprim, inf, gov, trade, bmp, libcivandlibpol refer toX. The null hypothesis of the Hansen test is that th
instruments used are valid (not correlated withrdsduals). The null hypothesis of the AR (2) isghat the errors in the
first-difference regression exhibit no second-orsienial correlation? p-value in parentheses; * significant at 10% level
significant at 5% level, *** significant at 1% lele

Expected Liquid liabilities Private credit bank assets
Variables sign Model 1 Model 2 Model 3| Model 1 Model 2 Model 3 Model 1 Model 2  Model 3
initial  relative +) 0.003***  -0.040***  -0.031*** [ 0.055*** 0.000*** 0.032*** 0.029*** 0.033***  0.050***
GDP

(0.000) (0.000) (0.000)[ (0.000) (3.26e-10) (1.54e-09) (0.000) (0.000) (0.000)
FD null 0.301 0.212 0.208 0.370 0.268 0.318 0.425 0.342 0.380
(0.187) (0.362) (0.311)[ (0.119) (0.249) (0.217) (0.113) (0.182) (0.115)
FDINTER ) 0.047 0.021 0.025 0.080 0.049 0.065 0.082 0.066 0.078
(0.500) (0.774) (0.704)[ (0.224) (0.465) (0.389) (0.272) (0.333) (0.226)
prim ) 0.061 0.082 0.086 0.044 0.143 0.094 0.086 0.046 0.044
(0.565) (0.574) (0.450)( (0.736) (0.258) (0.457) (0.463) (0.747) (0.748)
inf ) -0.000 -0.000 -0.004 -0.002 0.000 -0.003 -0.003 0.001 -0.001
(0.983) (0.964) (0.822)( (0.870) (0.968) (0.826) (0.851) (0.909) (0.944)
gov ) -0.076 -0.097 -0.089 -0.130 -0.146 -0.153 -0.089  -0.183** -0.193**
(0.396) (0.360) (0.306)[ (0.340) (0.139) (0.153) (0.346) (0.028) (0.021)
trade +) 0.118 0.092 0.108| 0.225** 0.155* 0.177** 0.125 0.104 0.122
(0.134) (0.296) (0.198)( (0.020) (0.053) (0.037) (0.214) (0.179) (0.179)
bmp ) -0.120**  -0.126***  -0.115*** | -0.091** -0.092** -0.091* [ -0.126***  -0.124*** -0.124***
(2.82e-05) (1.78e-05) (3.16e-05) (0.037) (0.040) (0.043) (0.002) (0.001) (0.001)

libciv ) -0.032 0.078 0.025

(0.738) (0.417) (0.798)
libpol ) -0.014 0.024 0.014
(0.765) (0.637) (0.813)
Observations 275 273 273 266 272 272 282 273 273
Countries 94 93 93 93 94 94 99 94 94
Hansen test (p-value) 0.524 0.331 0.589 0.704 0.535 0.752 0.552 0.256 0.349
AR (2) test (p-value) 0.196 0.212 0.182 0.350 0.505 0.471 0.282 0.284 0.273
Number of instruments 32 36 36 25 29 29 32 32 32

Source: authors

5. Robustness study
We have conducted a wide array of sensitivity agialyo gauge the robustness of our
findings. The baseline model is modified by usinigeo indicators of financial development,
and considering a new countries sample.
We re-estimate the equation (2) by measuring thgrege of financial developmentia
indicators of the banking sector as well as thekstoarket, particularly:
For the banking system:
- the ratio of commercial banks deposits to GD&y)
- the ratio of the private credit granted by comerarbanks relative to commercial banks
depositgbcbd)
- the ratio of financial system deposits to GEd¥).
For the stock market:
- the stock market capitalization rafmap) this ratio measures the size of the stock matket.
equals the value of domestic equities listed onekiim exchanges divided by GDP;
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- the stock market total value traded rafiaded) this ratio reflects the level of liquidity
(activity) of the domestic stock market. It is aefd as total shares traded on the stock market
exchange divided by GDP;
- the stock market turnover ratitu(novel) as efficiency indicator of stock markets : thigeo
is defined as the ratio of the value of total skdraded and market capitalization. It measures
the activity or liquidity of a stock market relagivo its size;
- the number of firms listed per-capitest).
The choice of these indicators is highly constrdibg their availability over a long period
and for an important number of emerging and dewetppountries. The estimations results
are reported in tables VIl and Vliin the appendix. The results found confirm those
previously identified from traditional indicator$ financial development (table 1l abov&)
The estimations reveal estimated coefficigfitsand Sy, that are not significantly different
from zero whatever the indicator of financial dephent used and/or the set of control
variables introduced. These new estimations confiraos the results issued from the basic
model. On the one hand, a threshold effect inititefinancial development - long-term GDP
appears (threshold in relation to the level offficial development). On the other hand, there
seems to be no statistically significant relatiopshetween financial development and the
pace of convergence (for the sample countries).
In order to insure the robustness of our results @nfirm that they do not come from the
nature of the studied sample, we have re-considdgredbasic model (equation (2)) for a
sample of 30 emerging and frontier countfieRelative to other developing countries, this
group is more financially developed, especiallynirdghe stock markets standpoint. The
estimations results for this group of countries egported in tables IX and Xn the
appendi’. All these results are in line with those previguilentified. It should be
emphasized that the coefficients of control vasgablare rarely significant when we
approximate the degree of financial developmenth@se countries by that of financial
intermediation. These coefficients are, howeveryanoften significant when we refer to
indicators of stock market development. This resolhfirms the importance of financial
mutations in this group of countries since theye80s. Indeed, these mutations led stock
markets to play a role more and more importaninarfcing these economies (these results
differ somewhat from those of Rioja and Valev (2004hich do not find significant effects
of stock variables).

6. Conclusion
In this paper, we conducted an empirical invesiogabf the relationship between financial
development and growth using Generalized Methodla@ients dynamic panel date models.
Studying a set of 112 emerging and developing c@mmbver the period 1975-2007, we
obtain three main results. First, the analysis foyg of countries has shown that the effect of
financial development on long-term growth is abdentemerging and developing countries
when these economies have a low level of finanbélelopment. Secondly, we identify a
non-significant effect of financial development thhe degree of convergence of the countries
studied. More specifically, estimations by courgrigroups highlight that financial
development can accelerate the process of convagdremerging and developing countries

18 All the specifications in tables VIl and VIII aexempt from the risk of serial auto-correlationoofler (2) of
the error terms as well as that of invalidity of thsed instruments.

¥ These countries are: South Africa, Argentina, Basesh, Brazil, Bulgaria, Chili, Colombia, Egypidia, The
Mauritius, Indonesia, Jordan, Kenya, Kazakhstathuania, Malaysia, Morocco, Mexico, Nigeria, Padist
Peru, the Philippines, Poland, Romania, Serbial-&rka, Thailand, Tunisia, Turkey and Vietnam. MBakra
classification (June 2009).

Al the specifications in tables IX and &re exempt from the risk of serial auto-correlatidrorder (2) of the
error terms as well as that of invalidity of theedsnstruments.
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only if economies reach a critical threshold ofaficial development. This result is also
supported by that of the interaction analysisvileen we introduce interaction terms between
financial development and initial relative outpata non-linear growth specification. Indeed,
estimations showo significant correlation between financial deyefent and probability of
convergence for the countries in the samplardly, estimations support the hypothesis that
the positive effect of financial development ondaerm GDP decreases with the level of
financial development.
It is important to stress that our results are svlia the use of other indicators of financial
development and the modification of the sample istiidin other words, they provide a
plausible explanation for the failure of some cowst in catching up world technology
frontier growth in spite of technology transfer opoinities available to them. Domestic
financial systems that are very underdeveloped pnayent the full benefits of such transfers,
and this, despite the magnitude of financial rermplemented by many of them (Dorrucci
et al. 2009f%. But it is important to keep in mind that our enwal results suggest that
financial development is not among the most powedtl forces that contribute to
convergence in developing and emerging economiesy fualify those predicted by theory
and some results from previous empirical studies.
The results do not allow us, however, to deterntireestructure of the financial system that is
best suited to the growth of emerging and devetppitonomies; a structure that the national
authorities of these economies should certainlynote for a faster convergence towards
frontier growth (deepening of the banking seatersusdevelopment of the stock market).
Moreover this paper does not treat the issue ahfiral instability and its implications on the
link between financial development, economic groatid convergence. Many studies show
that financial instability - that accompanies fingh development in some cases - is likely to
reduce - or even eliminate - the positive effedtdimancial development on growth rates
(Kaminsky and Schmukler 2008, and Rancieteal. 2008). Finally, we don’t explicitly
consider - in this paper - the question of the isgecausality between financial development
and growth. The direction of causality between ¢h&so variables is still the subject of
intense debate, not only theoretical but also aogirWhile it is well accepted that financial
development stimulates growth, it is also obvidwa the latter could lead to the development
of domestic financial systems (Ang and McKibbin 2D0Several studies argue, moreover,
the presence of cross-interactions between finadeigelopment and growth (Abu-Bader and
Abu-Qarn 2008, Demetriades and Luintel 1997, anidteland Khan 1999). Such important
issues will be the object of future works.
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Appendix 1

TABLE IV - Financial development threshold effects betweeanitial development and
economic growth: a review of empirical literature

Hypothesis tested, sample and period of
analysis

Method(s) for determining the break
threshold(s), estimated model and
econometric methodology

Thresholds found (for endogenous
thresholds) or thresholds fixed (for
exogenous thresholds)

Main results

Berthelemy and Varoudakis (1996)

- The presence of a financial development - The rolling Chow test.

threshold effect between financial
development and long term growth.

- 95 countries between 1960 and 1995.
- Cross country data.

- The growth rate of GDP per capita is
expressed in terms of: the initial level of
financial development, the initial level of
educational development and a set of
control variables.

- OLS.

The first threshold in relation with the
initial level of secondary schooling is 6%.
The second threshold related to the initial
level of financial development is: 15.3%
for countries with an initial rate of

secondary school enrollment less than 6%,

and 21.6% for the rest of countries.

Financial development positively and
significantly affects growth in countries
with high levels of financial development.
This result is valid for countries with an
initial rate of secondary school enrollment
higher than 6% and for other countries.

Aghionet al.(2004)

- The presence of financial development
thresholds effects in links financial
development - long term economic
growth/financial development - long term
GDP.

- 71 developed and developing countries
between 1960 and 1995.

- Cross country data.

- Data base of Levinet al.(2000).

- Exogenous thresholds determined after
splitting the sample into different groups of
countries according to their level of
financial development (private
credit/GDP).

- Endogenous thresholds determined after
estimating a non linear specification of
growth.

-The method of instrumental variables

- The value of the exogenous thresholds is

not specified by the authors.

- The authors found a critical threshold of
25% in relation with the level of private
credit to GDP. This threshold influences
the convergence ability of countries to the
frontier growth rate.

- The marginal impact of financial
development on the steady-state growth
rate is more favorable than the degree of
financial development is low.

- In countries that converge to the frontier
growth rate, financial development has a
positive but eventually vanishing effect on
the steady-state per-capita GDP relative to
the frontier.

- A country can converge to the frontier
growth rate as long as its level of private
credit exceeds the critical value of 25%.

Rioja and Valev (2004b)

- The variability of the relationship

The authors consider three groups of

between financial development and growth countries. They create dummy variables

depending on the level of the first.

- 74 developed and developing countries.
- Quinquennial data over 1961-1995.

- Data base of Levinet al.(2000).

for the group whose level of financial
development is very low (below a low
threshold) and the group whose level of
financial development is very high (level

Three groups of countries are defined by
the pair of thresholds 14% and 30% when
financial development is measured by the
ratio of private credit/GDP, and 21% and
50% when financial development is
measured by the ratio of liquid

exceeding a high threshold). They estimate liabilities/GDP.

repeatedly growth regression, changing
each time the location of the two
thresholds. The thresholds retained are
those corresponding to the most significant
results.

- The growth rate of real GDP per capita is
regressed on financial development
crossed with dummy variables and a set of
control variables.

- Generalized Method of Moments
developed for dynamic models of panel
data.

- Financial development exerts a strong
positive effect on economic growth only
once it has reached a certain size threshold.
- Below this threshold, the effect is
uncertain as different empirical measures
of bank-based financial development
suggest a zero effect or a positive effect.

- The growth effect of financial

development declines once it reaches very
high levels.

Fung (2009)

- The presence of threshold effects
between financial development and long
term growth.

- 57 developed and developing countries
over 1967 - 2001.

- Panel data.

- Exogenous thresholds determined by
reference to the World Bank classification
of countries according to the level of GDP
per capita.

- The growth rate of real GDP per capita is
regressed on financial development.

- Generalized Method of Moments
developed for dynamic models of panel
data.

Critical values not specified by the authors.

nalficial development and economic
growth have an interaction that is
especially stronger when the country is at
an early stage of economic development.
This interaction tends to weaken as the
degree of economic development
increases.
- There are poverty traps linked to a very
low initial level of financial development,
a level that prevents every perspective of
convergence in terms of economic growth.

Our study

- The existence of financial development
threshold effects, firstly, between financial
development and long-term growth, and,
secondly, between financial development
and long-term GDP.

- The positive link between the level of
financial development and the probability
of convergence to the frontier growth rate.
- 112 emerging and developing countries
over 1975 - 2012.

- Panel data.

- Exogenous thresholds determined after

- For exogenous thresholds, the low

- The existence of a financial development

splitting the sample into different groups of threshold is 14.49% and the high threshold threshold effect between financial

countries according to their level of
financial development (private
credit/GDP).

- Endogenous thresholds determined after
estimating a non linear specification of
growth.

- Generalized Method of Moments
developed for dynamic models of panel
data.

is 26.22%, when financial development is
measured by private credit/GDP.
- No endogenous thresholds detected.

development and long term per-capita
GDP: from a critical (an average) level of
financial development, financial
development has a positive but vanishing
effect on steady-state per-capita GDP
relative to the frontier.

- The results support only partially the role
of financial development in the
acceleration of the convergence of
emerging and developing countries
towards the technology frontier growth
rate.

- The assumption that the marginal impact
of financial development on the steady-
state growth rate is more favorable than the
degree of financial development is low is
not validated.
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Appendix 2: Data

TABLE V - Definition of variables

Variables

Definition Sources

1. Main analysis

Liquid liabilities

Deposit banks assets/Central bank

Bank assets

Private credit

Real GDP per capita
Education

Inflation

government size

Trade openness

Black market exchange rate premium

2. Robustness analysis

Variables of interest

Ratio of liquid liabilities of the financial
system to GDP.

Ratio of commercial banks assets to the sueck and Demirgui¢-Kunt (2009)
of these assets plus those of the central
bank.

Ratio of deposit banks assets relative to
GDP.

The amount of the credit (in terms of GDP) Beck and Demirgi¢-Kunt (2009)
allocated to the private sector by

commercial banks and other financial,

banking and non-banking institutions.

Beck and Demirguig-Kunt (2009)

Beck and Demirguig-Kunt (2009)

Control variables

GDP per capita (constant 2000 US$). World Development Indicators (2008)
School enroliment, primary (% gross}his World Development Indicators (2008)

ratio of total enrollment, regardless of age,

to the population of the age group that

officially corresponds to the level of

education shown.

Annual percentage change in the index of World Development Indicators (2008)

consumer prices (annual %).

All government current expenditfoes
purchases of goods and services (including
compensation of employees). It also
includes most expenditure on national
defense and security, but excludes
government military expenditures that are
part of government capital formation (% of
GDP).

The sum of exports and importeafgy
and services (% of GDP).

The differdreteveen the exchange rate  Global Development Network Database
on the parallel market and official exchange(2001)
rate in % of the latter.

World Development Indicators (2008)

World Development Indicators (2008)

Bank deposits

Financial system deposits

Bank private credit/Bank deposits
Capitalization

Total value traded ratio

Turnover

Number of firms listed

Population
Index of civil liberties

Index of political rights

Variables of interest
Ratio of commercial banks depasits t
GDP.
Ratio of financial systeeposits to GDP.
Ratio of thevaé credit granted by
commercial banks relative to commercial
banks deposits.
Value of listed shares divided HyR5
Total shares traded erstbck market
exchange divided by GDP.
Ratio of the value of total shares traded
market capitalization.
Number of firms listed peapita.

Beck and Demirguig-Kunt (2009)

Beck and Demirguig-Kunt (2009)
Beck and Demirguig-Kunt (2009)

Beck and Demirguig-Kunt (2009)
Beck and Demirguig-Kunt (2009)

Beck and Demirguig-Kunt (2009)
Beck and Demirguig-Kunt (2009)

Control variables

Rate of population growth.

The scoring criteria ref@mostly to the
degree of freedom of expression,
demonstration, education, religion....

The scoring criteria refaostly to the
degree of transparency, fairness and
freedom of elections.

World Development Indicators (2008)
Freedom House (2008)

Freedom House (2008)
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TABLE VI - Descriptive statistics (1975-2007)

Variables Mean Standard- Min Max Growthrate Observations
deviation (%)

Growth of real GDP per 0.014 0.018 -0.037 0.060 25.641 112

capita

1. Financial

development

Liquid liabilities 0.353 0.204  0.065 1.030 77.492 112

Deposit banks 0.741 0.175 0.276 0.998 13.489 112

assets/Central bank

Credit to the private 0.238 0.173 0.013 0.902 75.882 112

sector

Bank assets 0.289 0.197 0.015 1.091 83.476 112

Bank credits 0.220 0.159 0.013 0.890 84.651 112

Bank deposits 0.277 0.190 0.032 0.946 114.585 109

Bank private 0.901 0.383 0.183 2.003 -23.322 112

credit/Bank deposits

Capitalization 0.212 0.272 0.006 1.608 810.541 64

Total value traded ratio 0.051 0.098 0.000 0.463 7734.284 62

Financial system 0.281 0.190 0.032 0.946 109.105 109

deposits to GDP

Turnover 0.258 0.501 0.002 2.986 -11.137 62

Number of firms listed 0.172 0.323 0.001 1.701 178.571 66

2. Control variables

Real GDP per capita 1568.825 1568.549 129.021 7134.463 59.455 112

Education 0.970 0.195 0.351 1.539 30.526 112

Inflation 6.037 56.207 0.024 595.049 895.443 112

Government size 0.153 0.054 0.047 0.360 -8.579 110

Trade openness 0.754 0.352 0.194 1.744 54.234 111

Black market exchange 0.922 3.154 0.001 30.647 -86.323 110

rate premium

Index of civil liberties 4.124 1.303 1.333 6.818 -27.168 109

Index of political rights 4.127 1.560 1 6.937 -28.535 109
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Appendix 3: Ranking of countries in the sample

List A: List of countries in the sample (112 emerging dadeloping countries)

Albania, Algeria, Angola, Argentina, Armenia, Baadésh, Belize, Benin, Bhutan, Bolivia, Botswanaazir
Bulgaria, Burkina Faso, Burundi, Cambodia, Cameydoape Verde, Central African Republic, Chad, Chile
Colombia, Democratic Republic Congo, Republic oh@o, Costa Rica, Cote d'lvoire, Dominica, Dominican
Republic, Ecuador, Egypt, El Salvador, Ethiopigi, Eabon, Gambia, Georgia, Ghana, Grenada, Gudema
Guinea-Bissau, Guyana, Haiti, Honduras, India, medta, Iran, Jamaica, Jordan, Kazakhstan, Kenya,
Kyrgyzstan, Lao People's Democratic Republic, latizesotho, Libya, Lithuania, former Yugoslav Relubf
Macedonia, Madagascar, Malawi, Malaysia, Maldivedali, Mauritania, Mauritius, Mexico, Moldova,
Mongolia, Morocco, Mozambique, Nepal, Nicaraguagétj Nigeria, Pakistan, Panama, Papua New Guinea,
Paraguay, Peru, Philippines, Poland, Romania, RaaB&moa, Senegal, Serbia, Seychelles, Sierra Leone
Solomon Islands, South Africa, Sri Lanka, St. Kitsd Nevis, Saint Lucia, Saint Vincent and the Gdéames,
Sudan, Suriname, Kingdom of Swaziland, RepublicbAEamirates, Tanzania, Thailand, Timor-Leste, Togo,
Tonga, Tunisia, Turkey, Uganda, Uruguay, Vanuaegnézuela, Vietham, Yemen, Zambia, Zimbabwe.

List B: First classification of countries by level ofdincial development

Group | (low financial development*)

Albania, Angola, Argentina, Armenia, Benin, Bhut@gtswana, Burkina Faso, Burundi, Cambodia, Canrgroo
Central African Republic, Chad, Democratic Republicongo, Republic of Congo, Ethiopia Gabon, Gamnbi
Georgia, Ghana, Guatemala, Guinea Bissau, Haidaklastan, Kyrgyzstan, Republic Lao PDR, Lesothbyaj
Lithuania, Madagascar, Malawi, Mali, Mexico, Moldgwlongolia, Mozambique, Nepal, Niger, Nigeria, @ap
New Guinea, Paraguay, Peru, Poland, Romania, Rw&ataoa, Seychelles, Sierra Leone, Sudan, Swagziland
Syrian Arab Republic, Tanzania, Turkey, Uganda, ¥enZambia.

Group Il (high financial development**)

Algeria, Bangladesh, Belize, Bolivia, Brazil, Butgg Cape Verde, Chile, Colombia, Costa Rica, Cbiteire,
Dominica, Dominican Republic, Ecuador, Egypt, Sdbm Fiji, Grenada, Guyana, Honduras, India, Indane
Islamic Republic Iran, Jamaica, Jordan, Kenya, ikatthe former Yugoslav Republic of Macedonia, Mala,
Maldives, Mauritania, Mauritius, Morocco, Nicarag®akistan, Panama, Philippines, Senegal, Serblan®n
Islands, South Africa, Sri Lanka, Saint Kitts aneéwé$, Saint Lucia, Saint Vincent and the Grenadines
Suriname, Thailand, Timor-Leste, Togo, Tonga, Tianidruguay, Vanuatu, Venezuela, Vietnam, Zimbabwe.

* Average level of private credit to GDP over theripd 1975-2007 less than 19.92% (median of thepkgur*
Average level of credit private to GDP over theiperl975-2007 more than 19.92%.

List C: Second classification of countries by level official development

Group | (low financial development*)

Albania, Angola, Armenia, Benin, Bhutan, Botswairkina Faso, Burundi, Cambodia, Central African
Republic, Chad, Democratic Republic of Congo, Réputf Congo, Gabon, Gambia, Georgia, Ghana, Guinea
Bissau, Haiti, Kyrgyzstan, Republic Lao PDR, LespttMadagascar, Malawi, Mali, Mozambique, Niger,
Nigeria, Romania, Rwanda, Sierra Leone, SudanaB8ykrab Republic, Tanzania, Uganda, Yemen, Zambia.
Group Il (intermediate financial development **)

Argentina, Cameroon, Cape Verde, Costa Rica, DammiRepublic, Ecuador, Ethiopia, Guatemala, India,
Jamaica, Kazakhstan, Libya, Lithuania, Former Yimgo&epublic of Macedonia, Maldives, Mexico, Moldov
Mongolia, Nepal, Nicaragua , Pakistan, Papua Newn&x) Paraguay, Peru, Poland, Samoa, SenegalaSerbi
Seychelles, Solomon Islands, Sri Lanka, Surinam@&z#and, Timor-Leste, Togo, Turkey, Zimbabwe.

Group Il (high financial development***)

Algeria, Bangladesh, Belize, Bolivia, Brazil, Buiga Chile, Colombia, Céte d'lvoire, Dominica, Egyfl
Salvador, Fiji, Grenada, Guyana, Honduras, Indenesan, Jordan, Kenya, Latvia, Malaysia , Maui#an
Mauritius, Morocco, Panama, Philippines, South &riSt. Kitts and Nevis, Saint Lucia, Saint Vincand the
Grenadines, Thailand, Tonga, Tunisia, Uruguay, \éamwenezuela, Vietnam.

* Average level of private credit to GDP over theripd 1975-2007 between 1.38% and 14.49%. ** Averag
level of private credit to GDP over the period 127 between 14.91% and 24.95%. *** Average lexel
private credit to GDP over the period 1975-2007 ween 26.22% and 90.20%.
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Appendix 4: Results

TABLE VII - Growth, financial intermediation and initial réilee output (other indicators)

This table presents the results of estimating theagon (2) for 112 emerging and developing coestfdata averaged over
seven 5-year periods from 1975-200A0). = indicators of financial development (commerbianks deposits to GDP, private
credit granted by commercial banks relative to cammial banks deposits, financial system deposits@#), FDINTER =
indicators of financial development interacted withial relative GDP, prim = primary enrolimentti@ inf = inflation rate,
gov = government final consumption expenditure @PGtrade = trade openness ratio, bmp = black rmaskehange rate
premium, libciv = index of civil liberties and lilop = index of political rights. All variables aratroduced in logarithm
except inflation (log (1+ inflation rate)). All regssions include time dummies and a constant. €perttient variable is the
difference between the domestic economic growththatlof the technology leadéy — g;). In the table, the initial relative
GDP refers tqy — y;), FD refers toF, FDINTER refers taF = (y — y;) and prim, inf, gov, trade, bmp, libciv and libpol
refer toX. The null hypothesis of the Hansen test is thainistruments used are valid (not correlated viighresiduals). The
null hypothesis of the AR (2) test is that the estiorthe first-difference regression exhibit nosetorder serial correlation.
* p-value in parentheses; * significant at 10% levesignificant at 5% level, *** significant at 1%evel.

Expected Commercial banks deposits Financial system deposits Private credit /Commercial banks
sign deposits
Variables Model4  Model 5 Model 6 Model 4 Model 5 Model 6] Model 4 Model 5 Model 6
initial  relative ) 0.030%*** 0.028***  0.022%** 0.027%** 0.049***  0.044** | 0.000**  0.000***  0.000***
GDP
(0.000) (3.09e-09) (2.83e-09)] (6.88e-05) (3.80e-08) (3.88e-08)] (0.000) (0.000) (0.000)
FD null 0.342 0.360 0.347 0.347 0.403 0.390 0.346 0.137 0.142
(0.123) (0.260) (0.263) (0.499) (0.256) (0.260) (0.301) (0.605) (0.575)
FDINTER ) 0.061 0.073 0.071 0.069 0.087 0.085 0.140 0.072 0.074
(0.372) (0.427) (0.420) (0.656) (0.401) (0.395) (0.173) (0.340) (0.317)
prim +) 0.068 0.160 0.178 0.163 0.155 0.172 -0.077 0.002 -0.000
(0.538) (0.147) (0.135) (0.135) (0.171) (0.165) (0.696) (0.986) (0.998)
inf ) 0.007 0.013 0.011 0.008 0.014 0.012 -0.035 -0.022 -0.023
(0.640) (0.535) (0.578) (0.758) (0.519) (0.559) (0.265) (0.423) (0.431)
gov ) -0.080 -0.125 -0.132 -0.095 -0.114 -0.120 0.225 0.099 0.104
(0.478) (0.163) (0.103) (0.409) (0.235) (0.167) (0.145) (0.476) (0.474)
trade (+) 0.131 0.115 0.135* 0.145* 0.123 0.145*| 0.299** 0.196* 0.200*
(0.119) (0.178) (0.099) (0.090) (0.156) (0.086) (0.014) (0.072) (0.074)
bmp Q) -0.130**  -0.116** -0.117** | -0.110** -0.115** -0.115**| -0.118*  -0.102**  -0.103**
(0.001) (0.005) (0.002) (0.009) (0.006) (0.002) (0.044) (0.019) (0.023)
libciv () 0.002 -0.005 -0.049
(0.979) (0.952) (0.583)
libpol () 0.042 0.040 -0.012
(0.461) (0.494) (0.815)
Observations 279 276 276 279 276 276 290 285 285
Countries 99 97 97 99 97 97 100 98 98
Hansen test (p-value) 0.135 0.287 0.403 0.129 0.289 0.400 0.479 0.466 0.571
AR (2) test (p-value) 0.294 0.617 0.552 0.757 0.587 0.521 0.223 0.207 0.168
Number of instruments 33 26 26 25 26 26 31 28 28
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TABLE VIII - Growth, stock market and initial relative output

This table presents the results of estimating theagon (2) for 112 emerging and developing coestfdata averaged over
seven 5-year periods from 1975-200AD). = indicators of financial development (valudisted shares divided by GDP, total
shares traded on the stock market exchange dilagde€aDP, turnover ratio, number of firms listed papita), FDINTER =
indicators of financial development interacted withial relative GDP, prim = primary enrolimentti@ inf = inflation rate,
gov = government final consumption expenditure @PGtrade = trade openness ratio, bmp = black rmaskehange rate
premium, libciv = index of civil liberties and lilob = index of political rights. All variables aratroduced in logarithm
except inflation (log (1+ inflation rate)). All regssions include time dummies and a constant. €perttient variable is the
difference between the domestic economic growththatof the technology leadéy — g;). In the table, the initial relative
GDP refers tqy — y;), FD refers toF, FDINTER refers taF = (y — y;) and prim, inf, gov, trade, bmp, libciv and libpol
refer toX. The null hypothesis of the Hansen test is thainistruments used are valid (not correlated viighresiduals). The
null hypothesis of the AR (2) test is that the estiorthe first-difference regression exhibit nosetorder serial correlation.
* p-value in parentheses; * significant at 10% levesignificant at 5% level, *** significant at 1%evel.

131

Expected Capitalization Total value traded Turnover Number of firms listed
Variables sign Model 4  Model5 Modelp  Model4 Model5 Model 6 oddl4  Model 5 Model § Model 4 Model 5 Model 6
initial relative GDP (+) 0.113** 0.000*** 0.002*** [0.027*** 0.053*** 0.040*** [0.005*** 0.042***  0.010*** | 0.069***  0.071** 0.1 07***
(5.98e-09) (0.000) (0.00Q) (0.000) (0.000) (0)0p0 (0.000) (0.000) (1.45e-1Q) (4.28e-06) (2.13e-0§2.37e-08)
FD null 0.152 0.030 0.064 0.084 0.040 0.0p1 0.075 0.135 6400  0.067 0.071 0.096
(0.120) (0.608) (0.267 (0.402) (0.570) (0.426) 62B) (0.313) (0.761 (0.633) (0.648) (0.489)
FDINTER ) 0.038 -0.004 0.004 0.011 0.008 0.0[L0 0.008 0.035 007 0.024 0.019 0,035
(0.258) (0.777) (0.780] (0.703) (0.709) (0.606) .870) (0.429) (0.915 (0.623) (0.675) (0.439)
prim (+) 0.443 0.020 0.00p -0.093 0.225 0.715 0.154 0.429 0.217] 0.257 0.262 0,246
(0.287) (0.921) (0.991 (0.868) (0.359) (0.487) 0.804) (0.375) (0.746| (0.480) (0.460) (0.593)
inf ) -0.130  -0.120* -0.146** -0.116  -0.194* -0.165** -0.146 -0.128  -0.160*| -0.143**  -0.141*  -0.161**
(0.196) (0.068) (0.027] (0.271) (0.095) (0.031) 0.17) (0.209) (0.057| (0.022) (0.047) (0.030)
gov “) -0.243 -0.101 -0.16p -0.034 -0.226 -0.167* -0.077 -0.070 -0.12 -0.136 -0.122 -0.104
(0.212) (0.368) (0.146| (0.812) (0.100) (0.098) 0.701) (0.665) (0.543 (0.294) (0.424) (0.631)
trade (+) 0.030 0.047 0.069 0.015 0.101 0.109 0.057 0.113 0.083 0.096 0.079 0.145
(0.830) (0.440) (0.326] (0.813) (0.183) (0.281) 0.640) (0.288) (0.600] (0.268) (0.419) (0.127)
bmp ) -0.069 -0.025 -0.034 -0.010 -0.018 -0.019 -0.037 .050 -0.044 -0.048 -0.023 -0.053
(0.614) (0.361) (0.170] (0.914) (0.634) (0.685) 0.562) (0.377) (0.550] (0.550) (0.715) (0.491)
libciv ) 0.035 -0.001 0.054 0.173
(0.673) (0.985) (0.635) (0.137)
libpol O] -0.046 -0.034 -0.04p 0.010
(0.257) (0.519 (0.533) (0.852)
Observations 124 124 124 119 119 119 124 124 124 131 131
Countries 52 52 52 52 52 52 52 52 92 55 55 55
Hansen test (p-value) 0.284 0.306 0.30 0.229 0.205 0.1p6 0.146 0.213 630|1  0.230 0.294 0.110
AR (2) test (p-value) 0.493 0.461 0.394 0.455 0.226 0.2p9 0.207 0.322 14012 0.278 0.334 0.215
Number of instruments 17 36 36 17 32 33 26 28 48 33 30 30
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TABLE IX - Growth, financial intermediation and initial alve output; emerging and
frontier countrie$

This table presents the results of estimating theton (2) for 30 emerging and frontier countii@ata averaged over seven
5-year periods from 1975-2007). FD = indicatordinéncial development (liquid liabilities to GDPaik assets to GDP,

private sector credit to GDP), FDINTER = indicatofsfinancial development interacted with initialative GDP, prim =
primary enrollment ratio, inf = inflation rate, gov government final consumption expenditure to GBBde = trade
openness ratio, bmp = black market exchange ramipm, libciv = index of civil liberties and libpal index of political
rights. All variables are introduced in logarithmcept inflation (log (1+ inflation rate)). All regssions include time
dummies and a constant. The dependent variableeislifference between the domestic economic gramth that of the
technology leadefg — g;). In the table, the initial relative GDP refers(o— y,;), FD refers toF, FDINTER refers to
F x (y —y;) and prim, inf, gov, trade, bmp, libciv and libpeifer to X. The null hypothesis of the Hansen teghat the
instruments used are valid (not correlated withréseduals). The null hypothesis of the AR (2) feghat the errors in the
first-difference regression exhibit no second-orstenial correlation? p-value in parentheses; * significant at 10% lewel
significant at 5% level, *** significant at 1% lele

Expected| Liquid liabilities Private credit Bank assets
Variables sign Model 4 Model 5 Model b Model 4 Model 5 otiel 6 Model 4 Model 5 Model 6
initial relative GDP +) -0.049*** -0.029***  -0.038*** | -0.065*** -0.030*** -0.073** | -0.070*** -0.022*** -0.108***
(9.34e-07) (0.008) (3.20e-06) (1.15e-05) (3.7BE-0(2.50e-05)| (3.22e-08) (2.37e-10) (1.18e-10)
FD null 0.030 -0.129 0.019 0.002 0.061 0.000 0.060 0.128 .0340
(0.929) (0.812) (0.960 (0.992) (0.831) (0.999) 8m) (0.719) (0.906)
FDINTER ) -0.025 -0.049 -0.02 -0.030 -0.012 -0.083 -0.021 008. 0.049
(0.790) (0.758) (0.821] (0.698) 0.890) (0.707) .8pB) (0.967) (0.553)
prim (+) 0.232 0.005 0.172 0.254 0.250 0.367 0.228 0.171 0.244
(0.563) (0.989)  (0.668 (0.557)  (0.454)  (0.476) 0.507)  (0.653)  (0.514)
inf ) -0.082 -0.091 0.083 -0.112** -0.081  -0.109** -0.056 -0.033 0.068
(0.203) (0.434) (0.186 (0.021) (0.195) (0.014) 0.2(6) (0.540) (0.163)
gov O] -0.052 -0.113 -0.10p -0.069 -0.055 -0.081 0.050 -0.063 0.058
(0.651) (0.622) (0.497 (0.671) (0.797) (0.6%4) 0.570) (0.636) (0.625)
trade ) 0.048 0.023 0.049 0.052 0.025 0.048 0.039 -0.018 0.043
(0.710) (0.878) (0.660 (0.526) (0.748) (0.544) 0.704) (0.795) (0.626)
bmp ) -0.054 -0.089 -0.05 0.072 0.124 0.060 -0.115 -0.137* 0.104
(0.557) (0.194) (0.512) (0.705) (0.495) (0.787)  31@) (0.090) (0.265)
libciv ) 0.236 0.119 0.103
(0.161) (0.421) (0.541)
libpol O] 0.001 -0.02§ -0.021
(0.984) (0.751 (0.798)
Observations 86 86 86 85 85 84 86 86 86
Countries 28 28 28 28 28 2 28 28 28
Hansen test (p-value) 0.191 0.182 0.132 0.183 0.135 0.161 0.198 0.171 760.2
AR (2) test (p-value) 0.195 0.452 0.451 0.374 0.438 0.463 0.334 0.265 780.3
Number of instruments 19 19 19 19 19 1 17 19 19
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TABLE X - Growth, stock market and initial relative outpunerging and frontier countriés

This table presents the results of the equatiorfa2B0 emerging and frontier countries (data agedaover seven 5-year
periods from 1975-2007). FD = indicators of finaalevelopment (value of listed shares divided WyPGtotal shares
traded on the stock market exchange divided by GiDRover ratio, number of firms listed per-capitBDINTER =
indicators of financial development interacted withial relative GDP, prim = primary enrolimentti@ inf = inflation rate,
gov = government final consumption expenditure @PGtrade = trade openness ratio, bmp = black rmaskehange rate
premium, libciv = index of civil liberties and lilob = index of political rights. All variables aratroduced in logarithm
except inflation (log (1+ inflation rate)). All regssions include time dummies and a constant. €perttient variable is the
difference between the domestic economic growththatof the technology leadéy — g;). In the table, the initial relative
GDP refers tqy — y;), FD refers toF, FDINTER refers taF = (y — y;) and prim, inf, gov, trade, bmp, libciv and libpol
refer toX. The null hypothesis of the Hansen test is thainistruments used are valid (not correlated viighresiduals). The
null hypothesis of the AR (2) test is that the estiorthe first-difference regression exhibit nosetorder serial correlation.
* p-value in parentheses; * significant at 10% levesignificant at 5% level, *** significant at 1%evel.

Expected Capitalization Total value traded Turnover Numbkfirmns listed
Variables sign Model 4 Model 5 Model § Model4  Model5 obiel 6 Model4  Model 5 Model Model 4 Model 5 Mode
initial relative GDP +) 0.070*** 0.031%** 0.033** [-0.013*** 0.000*** -0.021** | 0.058** 0.105***  0.067*** |-0.046** -0.158** - 0.080***
(4.65e-09) (1.88e-09) (1.75e-0P) (0.000)  (0.000) (0.000) (0.000)  (0.000) (0.00Q)  (0.018)  (0.016)  OQB)
FD null 0.093 0.024 0.057 0.017 -0.003 0.0[L7 0.074 0.161 103 -0.023 -0.108 -0.037
(0.417) (0.789) (0.515] (0.735) (0.964) (0.713)  48®) (0.203) (0.338, (0.925) (0.626) (0.849)
FDINTER ) 0.022 -0.000 0.006 -0.005 -0.011 -0.0p6 0.003 0.024 0.009 -0.004 -0.031 -0.009
(0.557) (0.971) (0.808 (0.756)  (0.603) (0.719) .9(7)  (0.465) (0.741 (0.957)  (0.657) (0.875)
prim +) -0.201 -0.339 -0.25% -0.344-0.489** -0.371* | -0.449**  -0.532** -0.444] 0.082 -0.055 0.160
(0.531) (0.185) (0.350] (0.137) (0.042) (0.087) 0.041) (0.019) (0.068; (0.869) (0.897) (0.716)
inf ) -0.096 -0.082  -0.101* | -0.133**  -0.127* -0.127***| -0.132*** -0.077  -0.118* -0.086 -0.042 -0.089
(0.193) (0.222) (0.051 (0.023)  (0.070) (0.099) 0.008)  (0.232) (0.015 (0.574)  (0.685) (0.449)
gov ) -0.227* -0.118 -0.165 -0.056 -0.020 -0.018 -0.028 0.028 009. -0.014 0.059 0.001
(0.093) (0.479) (0.309] (0.648) (0.891) (0.840) 0.703) (0.762) (0.917] (0.958) (0.781) (0.994)
trade (+) -0.059 -0.043 -0.048 0.004 0.023 0.009  048. 0.074 0.057 0.107 0.105 0.102
(0.369) (0.550) (0.458 (0.960)  (0.799) (0.879) 0.469)  (0.408) (0.394 (0.330)  (0.409) (0.336)
bmp ) -0.381 -0.261 -0.244 -0.009 0.101 0.0[120.120***  -0.135** -0.120*** -0.148 -0.216** -0.137
(0.252) (0.367) (0.253] (0.943) (0.397) (0.911) 0.003) (0.034) (0.003] (0.372) (0.036) (0.199)
libciv () 0.039 0.097 0.155 0.020
(0.794) (0.423) (0.183) (0.894)
libpol -) -0.053 -0.017 0.02y -0.030
(0.493) (0.799 (0.729 (0.757)
Observations 82 82 82 79 79 79 83 83 83 82 82 82
Countries 27 27 27 27 27 27 27 27 27 27 27 27
Hansen test (p-value) 0.220 0.240 0.293 0.671 0.373 0.6P8 0.876 0.670 17019 0.173 0.106 0.106
AR (2) test (p-value) 0.665 0.865 0.687 0.395 0.368 0.373 0.354 0.480 4803 0.931 0.902 0.965
Number of instruments 17 19 19 17 19 19 17 19 19 17 19 19
Sourceauthors
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