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Abstract

This paper examines the effect of financial development on growth
volatility with the dynamic panel data analysis. It demonstrates
empirically that financial development has a hump-shaped effect on
growth volatility. In early stages of financial development, growth
rates are less volatile. As the financial sector develops, an economy
is highly volatile. However, as the financial sector matures and the
financial market approaches a perfect one, the economy becomes less
volatile once again.
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1 Introduction

The relationship between financial development and volatility of growth rates
has not been made clear in the literature, although several researchers provide
some evidence for this (e.g. Easterly, et al (2000), Denizer, et al. (2002), Rad-
datz (2006), and Beck, et al. (2006)). Almost all show that economies with
fully developed financial sectors experience low volatility of growth rates.!

Their findings are consistent with our intuition. As a financial sector de-
velops in an economy, credit market imperfections are resolved. Accordingly,
financial resources are efficiently used, allocated to the most productive in-
vestment projects. In such an economy, even if shocks occur, there are no
persistent effects of them on economic variables except for the first-order ef-
fect and thus an economy is quite stable. On the other hand, if an economy
is with a poorly developed financial sector, financial resources are not nec-
essarily used efficiently due to, say, credit constraints. In such an economy,
if shocks positively affect the value of collateral, investments are promoted
and the fixed capital formation increases.? In this case, there are persistent
effects on economic variables and such an economy is unstable due to the
higher-order effects of the shocks.

Meanwhile, what happens to an economy in which there is no financial
sector? No one can borrow from others nor can save if goods are perishable.
For this case, we may consider the Malthusian epoch without any financial
sector. In the Malthusian regime, people only enjoy the survival level of
consumption and the economy slightly fluctuates around the steady state
(e.g. Galor and Weil (2000) and Galor (2005)). There are no persistent
effects of shocks on the fixed capital formation in the economy.

Judging from the above discussion, the influence of financial development

on volatility of growth rates must be hump-shaped. That is to say, early

'Beck, et al. (2006) do not discover a robust relationship between financial develop-
ment and growth volatility. They give empirical evidence that in economies with poorly
developed capital markets, financial intermediaries do not reduce but magnify the impact
of inflation volatility on growth volatility.

2There are many theoretical articles dealing with this case. For instance, see Kiyotaki
and Moore (1997).



stages of financial development, an economy is less volatile. As the financial
sector in an economy develops, it is subject to the persistent effects of shocks
and thus highly volatile. However, as the financial market approaches a
perfect one, the economy becomes less volatile once again. In this paper, we

demonstrates this claim with the dynamic panel data analysis.

2 Estimation Method

As described in the next section, we prepare an unbalanced panel data set for
the variances of growth rates (VAG) and the ratios of private credit to GDP
(PCR) for 90 countries. The ratio of private credit to GDP is a common
measure for financial deepening (Levine, et al. (2000)).

We use the GMM estimators developed for dynamic panel models by Arel-
lano and Bond (1991) and Arellano and Bover (1995). The basic estimation

equation is as follows:
LNVAR; = c+aLNPCR; +bLNPCRy)*+ d Xy + \i + ug,

where ¢ and ¢ stand for a country and time, respectively. LNPC is the log
of PCR and LNVAR is the log of VAG. Xj; is the set of control variables.
A; is the country-specific effect and wu;; is the error term. Xj;; includes the
lagged dependent variable LNV AR;;_1, financial openness (FOPEN) (cre-
ated by Chinn and Ito (2006, 2007)), the log of the variance of government
expenditure (LNVAGYV), the log of variance of real exchange rates (LNVEX),
and the growth rate in the initial year (IG). We include the lagged depen-
dent variable in the right-hand side in order to control a persistent effect of
the variable. We control exogenous shocks by incorporating LNVAGV and
LNVEX which are related to real shocks, although we cannot entirely elimi-
nate the effects of exogenous shocks. We incorporate FOPEN to control the
effect of financial openness. However, these variables cannot be thought of as
econometrically exogenous. Therefore, we execute the instrumental variables

estimations using the lagged variables as instruments.



From our discussion in the introduction, we predict a hump-shaped rela-
tionship between LNPCR and LNVAR, i.e., b < 0.3

Under the assumptions that (i) the error terms u; are not serially cor-
related and (ii) the explanatory variables other than the lagged dependent
variable are uncorrelated with the future error terms, Arellano and Bond
(1991) propose a two-step GMM estimator with moment conditions such
that:*

E[LNVAR;_(uy —uy—1)] =0 fors>2 t=3,..,T,
E[Xit_s(uit —uy_1)] =0 fors>2 t=3,..,T,

where X includes explanatory variables other than the lagged dependent
variable. We call the GMM estimator using these moment conditions the
GMM difference estimator following Beck and Levine (2004).

While by using these moment conditions, we might be able to avoid incon-
sistency of estimators due to the lagged dependent variable in the right-hand
side, there are sometimes shortcomings with the GMM difference estimator.
That is to say, as pointed out by Blundell and Bond (1998), if explanatory
variables are persistent, the lagged variables are weak instruments for the
regression. In order to correct the imprecision with the GMM difference esti-

mator, we use additional moment conditions proposed by Arellano and Bover
(1995) such that:

E[(LNVAR”_S - LNVARZ't_S_l)(AZ' -+ Uzt)] =0 fOT S = 1,
E[(Xit—s — Xit—s—1)<)\i + Uzt)} =0 fO?” s=1.
These four moment conditions give consistent and efficient estimates. We
call this the GMM system estimator.

30ne cannot predict the sign of a, because the data points of LNPC might be negative.

4For a two-step GMM estimator, it is assumed that in the first step, the error terms
are independent and homoskedastic between countries and across time. In the second
step, the residuals from the first step are used to produce a consistent estimate for the
variance-covariance matrix. See also Beck and Levine (2004) for the discussion.
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3 Data

We create an (unbalanced) panel data set for 90 countries. The data, except
for the indicator of financial deepening and financial openness (FOPEN), are
collected from International Financial Statistics 2004 created by the Interna-
tional Monetary Fund (the IMF). For the indicator of financial deepening, we
use “the ratio of private credit by deposit money banks and other financial
institutions to GDP” (PCR) created by Levine, Loayza, and Beck (2000),
which was updated in 2006.° FOPEN is an index of the level of capital ac-
count openness created by Chinn and Ito (2006, 2007). They produce the
index for 163 countries from 1970 to 2004, which is based on dummy variables
from the tabulation of financial restrictions on international financial trans-
actions reported in the IMF’s Annual Report on Exchange Arrangements and
Exchange Restrictions.

In order to produce the panel data, we assemble the annual data from
1971 to 2000 and divide them into the six sub-periods each one of which in-
cludes the data points for five years. For the measure of volatility of growth
rates of real per capita GDP (for which nominal per capita GDP is deflated
by the consumer price index), we take the variances of the growth rates for
each sub-period. We take the average of PCR for each sub-period. Likewise,
for the volatility of real government expenditure (GV) (for which nominal
government expenditure is deflated by the consumer price index), of real
exchange rates (EX), and of inflation rates (INFLATION), we take the vari-
ances of each variable for each sub-period as well. The real exchange rates
are indices whose base year is 1995 computed from the nominal exchange
rates and the consumer price indices for each country and for the USA. For
the real exchange rates for the USA, the real effective exchange rates are
used. The data in the first period 1971-1976 are used as instrumental vari-
ables for the second period. Therefore, the estimation periods are five, i.e.,
1976-1980, 1981-1985, 1986-1990, 1991-1995, and 1996-2000. The panel data

5In their data set, the notation, pcrdbofgdp, is used for PCR. In this paper, we exclu-
sively use the notation, PCR.



is unbalanced: some countries have data points only for two periods.

4 Results

The difference results are reported in table 1. The minimized GMM crite-
rion function is used to test the validity of instruments in the case of over-
identification (the Sargan test). As seen in table 1, the p-values of the Sargan
tests show that the overidentification restrictions of the model cannot be re-
jected. For (1)-(5), the coefficients of LNPC are negative and significant at
the conventional level. The coefficients of LNPC*LNPC are negative and
significant as well except for (3). It seems that there are few effects of the
control variables except for FOPEN and LNVAGYV on the volatility of growth
rates. The significance of the effect of LNPC*LNPC is consistent with our
predictions. That is to say, if a financial sector is fully developed or poorly
developed, an economy is stable, whereas if financial deepening is at an in-
termediate level, it is volatile. We include a control variable, FOPEN, which
does not vary so much within each country over the estimated periods.® In
such a case, the fixed effects estimations may lead to imprecise outcomes.
Therefore, (6)-(8) exclude FOPEN from the control variables; however, the
results do not change.

Table 2 provides the system results. Again, as seen in table 2, the p-values
of the Sargan tests show that the overidentification restrictions of the model
cannot be rejected. While the coefficients of LNPC and LNPC*LNPC change
relative to the difference results, those are significant for all the regressions.
In the case of the system estimator, there are significant effects of control

variables except for LNVEX on the volatility of growth rates.

5 Concluding Remarks

New evidence for the relationship between financial development and volatil-

ity of growth rates has been provided. The relationship is hump-shaped,

5For sixteen countries, the FOPENS take the same values over the estimated periods.
For forty seven countries, the FOPENSs vary at most once over the estimated periods.
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i.e., in early stages of financial development, as the financial sector develops
in an economy, it becomes highly volatile. However, as the financial sector
matures and the credit market approaches a perfect one, the volatility starts
to reduce once again.

The empirical results are consistent with the recent theoretical results
provided by, for instance, Aghion, et al. (1999). All of them investigate the
relationship between the dynamic property of an economy and financial de-
velopment measured by the degree of credit market imperfections and derive

the hump-shaped relationship between them.
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Table 1: GMM Difference Estimator

Dependent Variable: LNVAR

(1) (2) (3 (4) (5) (6) @) (8)
LNPC -3.688 -3.621 -2.520 -2.142 -2.197 -3.649 -3.287 -3.152
(0.611)xxx  (0.432)%+* (0.309)++* (0.283)%+* (0.193)%*kx (0.387)+* (0.346)*+* (0.275)k**
[0.919]%k* [0.864]%** [0.857]#** [0.600]*** [0.542]+** [0.771]kk* [0.780]%** [0.749]%%*
LNPC*LNPC -0.699 -0.592 -0.261 -0.320 -0.333 -0.475 -0.540 -0.484
(0.145)xxx  (0.113)%+* (0.075)%+* (0.066)*+* (0.036)*%*+* (0.086)*+* (0.083)*+* (0.061)***
[0.278]#** [0.284]%+x [0.264] [0.145]%* [0.122]#*x [0.202]** [0.243]%* [0.212]**
FOPEN -0.470 -0.424 -0.437
(0.070)kkx (0.051)%k* (0.034)%k*
[0.156]k+* [0.134]%k% [0.115]%%k
LNVAGV 0.239 0.273 0.297 0.348
(0.033)**x* (0.028)*** (0.060)*%** (0.042)%**
[0.111]%  [0.120]%* [0.150]%* [0.164]%*
LNVEX 0.103 0.045 0.148 0.098
(0.033)x+x (0.023)%  (0.042)%** (0.032)xxx
[0.066] [0.067] [0.076]%* [0.094]
IG -2.991 -2.170 -3.214 -2.444 -2.330 -3.214 -3.291
(0.935)xxx (0.660)kk* (0.874)%** (0.678)kk*k (0.607)0kxx (0.845)%+* (0.754)kk*
[2.178] [1.647] [2.103] [2.012] [1.569] [1.865]% [1.973]*
LNVAR(-1) 0.405 0.164 0.004 0.172 0.110 0.075 0.223 0.163
(0.120)xxx  (0.078)xx  (0.044) (0.039)++* (0.020)%*x  (0.063) (0.056)*+* (0.039)***
[0.237]* [0.169] [0.144] [0.097]* [0.094] [0.131] [0.143] [0.125]
constant -8.499 -10.61 -10.71 -7.030 -7.060 -10.90 -7.045 -6.480
(1.219)%%x  (0.700)%+*x (0.412)0%k* (0.489)%** (0.375)%x* (0.657)%+* (0.689)kk* (0.557pkk
[2.443]%k% [1.545]%k% [1.278]%%k [1.5641%+x [1.720]kk* [1.385]%k* [1.866]++*k [2.028]+**
Sargan test 0.343 0.317 0.664 0.584 0.480 0.552 0.437 0.273
(p-value)
Critical Point -2.64 -3.06 -4.82 -3.34 -3.29 -3.84 -3.04 -3.25
Countries 90 90 90 90 90 90 90 90
Obs. 278 278 278 278 278 278 278 278

Notes: (1) The estimations are two—step GMM difference estimations. (2) The values in parentheses are
standard errors and the values in square brackets are robust standard errors. (3) *, **, and *** indicate
significance at the 10%, 5%, and 1% level for two sided tests, respectively.



Table 2: GMM System Estimator

Dependent Variable: LNVAR

(1) (2) (3 (4) (5) (6) (7 (8)
LNPC -1.928 -2.067 -1.138 -0.997 -0.981 -1.979 -1.750 -1.682
(0.274)%xx  (0.187)%xx (0.045)k** (0.055)%** (0.073)*x* (0.112)%xx (0.112)0kk* (0.059 1k
[0.553]%k* [0.589]k*kx [0.622]% [0.568]* [0.471]x* [0.503]k** [0.527]*** [0.462]%k*
LNPC*LNPC -0.533 -0.505 -0.292 -0.296 -0.264 —-0.448 -0.438 -0.390
(0.073)x#x  (0.049)%%* (0.012)%+* (0.013)%4* (0.017pkk* (0.027)%* (0.029)%** (0.016)%**
[0.151 %k [0.167]%k+ [0.158]*  [0.170]% [0.131]#x [0.142]%k* [0.168]*** [0.148]#**
FOPEN -0.313 -0.372 -0.327
(0.014)xxx (0.016)kkk (0.012)%*x
[0.135]%% [0.118kk* [0.112]%0k%
LNVAGV 0.282 0.263 0.248 0.249
(0.015)xxx (0.014)%%% (0.024)xxx (0.014)%%%
[0.144]% [0.110]%* [0.122]** [0.137]*
LNVEX 0.075 0.046 0.093 0.058
(0.008)x*x (0.010)%%* (0.013)%+* (0.006)*xx
[0.067] [0.075] [0.064] [0.073]
IG -4.279 -3.917 -3.288 —4.556 -4.454 -3.749 -4.200
(0.627)%xx (0.195)%k** (0.259)** (0.536)*** (0.362)%+* (0.534)k** (0.259)kk*
[2.310]%« [1.853]%+x [2.238] [1.967]*+x [1.991]+¢ [2.318]% [2.208]*
LNVAR(-1) 0.497 0.424 0.408 0.374 0.342 0.399 0.387 0.332
(0.039)xxx  (0.029)%** (0.010)++* (0.008)*+* (0.011)k*k* (0.018)++* (0.021)%+* (0.011)kk*
[0.072]#%* [0.104]%%% [0.092]#** [0.087]x** [0.099]#** [0.106]k** [0.101]#+* [0.106]kk*
constant -5.771 -6.644 -5.669 -3.508 -3.728 -6.387 -4.345 -4.519
(0.345)xxx  (0.222)%** (0.087)%+* (0.205)%+* (0.224)%*xx (0.162)*+* (0.316)*+* (0.146)*k**
[0.808]k* [0.947]%k+ [0.931]#4k [1.798]% [1.346]%k¢ [0.064] “[1.562]%%* [1.601]4%*
Sargan test 0.272 0.138 0.442 0.431 0.904 0.358 0.269 0.527
(p-value)
Critical Point -1.81 -2.05 -1.95 -1.68 -1.86 -2.20 -1.99 -2.16
Countries 90 90 90 90 90 90 90 90
Obs. 368 368 368 368 368 368 368 368

Notes: (1) The estimations are two—step GMM difference estimations. (2) The values in parentheses are
standard errors and the values in square brackets are robust standard errors. (3) *, **, and *** indicate
significance at the 10%, 5%, and 1% level for two sided tests, respectively.
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