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Introduction

Finance does matter for economic growth and therefore opening
up of the economy to receive financial flows by a resource scarce
country. Capital account liberalisation has a number of benefits in
terms of development of institutions, filling-up the resource gap
and ultimately growth of the economy. On the other hand, the more
financially integrated economy requires insurance to protect against
the risks stemming from such financial openness. Many researchers
have also found that opening up of a country is associated with
likelihood of happening a crisis. Further, the way the current global
financial crisis turned out has brought to the forefront the important
role that finance play, reminding the costs and benefits associated
with financial globalization.

* Authors are Research Officer and Director, respectively, in the Department of
Economic Analysis and Policy, Reserve Bank of India. The views expressed in this
paper are those of the authors and not of the institution to which they belong.
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The phenomenon of large capital flows led by cross border trade of
financial assets is not new to the emerging market economies (EMEs).
The early wave of financial globalization traced back to a century old
where the exchange rate system was fixed'. Integration was high in
1870-1914, declined sharply through the Great Depression and World
War II, and subsequently recovered — gradually during the following
two decades, and more rapidly beginning in the 1970s (Obstfeld and
Taylor, 2004). The beginning of the twenty first century witnessed
the level of integration that had experienced during 1870—1914. The
new phase of financial globalization began with improvements in
information technology and the removal of barriers to the free flow
of capital across countries in the mid-1980s.

The recent episodes of capital flows to the EMEs have been
debated because of their abrupt movement and resultant impact on
asset prices and exchange rates, and ultimately the impact transmitted
to the real sector of the economy. It is also argued by critics of financial
globalization that international capital mobility may increase the
probability of financial crisis (Reinhart and Reinhart, 2008). Financial
globalization carries some degree of risk as evidenced from financial
crisis in Asia and Russia in 1997-98, Brazil in 1999, Ecuador in
2000, Turkey and Argentina in 2001, and Uruguay in 2002. However,
as Schmukler (2004) argued, crises were not just due to financial
globalization. According to him, evidence suggests that crises are
complex and have been a recurrent feature of financial markets for a
long time, both in periods of economic integration and disintegration.
The root cause of almost all the crisis could be attributed to the problem
of information asymmetries rather than financial globalization itself.
The net benefit of financial openness is large if it is managed well. The
management is important because financial globalization is likely to
deepen over time, led by its potential benefits. While the theoretical
benefits of financial integration essentially presume a perfect market
condition, the real world financial system operates through imperfect
environment. It is, therefore, more important to know the costs and
benefits associated with financial globalization. The large capital
inflows (outflows) make the job of the policy makers of EMEs
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complex as they could deter also the expected benefits of financial
globalization. Looking at the above issues, the time has come to
examine whether capital account openness is beneficial for a country.

During the last few years, the EMEs experienced both large capital
inflows and capital outflows?. Concomitantly, the emerging countries
have also passed through phases of higher growth trajectory along
with large reserve accumulation. The large reserve accumulations
have helped these countries to sustain the adverse impact of the
global crisis without having much damage. High growth in the EMEs
also helped in taking strong policy decisions to further develop
these economies. Besides, the EMEs, who had experienced larger
capital flows in recent decades, were remained resilient during the
crisis period. Although there are signs of positive effect of financial
globalization on growth, empirical studies hard to find any such
impacts. With this background, the paper is attempting to empirically
examine the relationship between economic growth and financial
globalization in EMEs. The following section provides the theoretical
and empirical issues associated with the financial globalization and
growth nexus. Section III of the paper traces the episodes of economic
growth and the nature of capital flows to EMEs. A discussion about
sources of data, different variables and methodology used in the
study is presented in Section IV. Section V examines the empirical
relationship between capital account openness and growth in EMEs
and concluding observations are list out in final Section.

Section II
Theoretical and Empirical Issues in Financial Globalization

Itiswidely accepted in the theory that capital account liberalization
has many positive effects, viz. capital account liberalization increases
economic growth, encourages financial development and portfolio
diversificaion. The neoclassical growth model suggests about a positive
impact of capital account liberalization on growth through a more
efficient international allocation of resources. Resources flow from
capital-abundant developed countries, where the return to capital is
low, to capital-scarce developing countries where the return to capital
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is high®. The flow of resources into the developing countries reduces
their cost of capital, triggering a temporary increase in investment and
growth that permanently raises their standard of living (Henry, 2007).
Financial globalization can play an important role in encouraging
development of institutions so that financial markets can effectively
perform the crucial function of getting capital to its most productive
uses which is key to generating growth and reducing poverty (Mishkin,
2005). The other view provided by some economists that removing one
distortion — restrictions to capital movement — in the presence of other
distortions that often exist in emerging markets- may not necessarily
enhance welfare (e.g. Newbery and Stiglitz, 1989; Stiglitz, 2008). The
later view gained relevance after occurrence of a couple of crises in the
1990s and the recent global financial crisis. Whereas the theory stands
strong on positive growth impact of capital account liberalization, a
number of cross-country literature on financial globalization hardly
found any such positive impact on growth.

Though there is broad consensus about the relationship between
financial globalization and economic growth, conflicts do exist while
it is examined in practice. Financial globalization or capital flows and
economic growth nexus has spurred volumes of empirical studies on
both cross country and individual country cases. One of the earliest
well known works by Rodrik (1998) shows that there is no evidence
of positive impact of capital account liberalization on growth. On
the contrary, another much cited paper by Quinn (1997) using IMF’s
Annual Report on Exchange Rate Arrangements to measure financial
liberalization finds a positive relationship between the decline in
restrictions to the capital account and growth. Thereafter many works
based on Quinn’s measure of financial globalization or with some
refinement to that measure find mixed results while examining the
relationship with growth.

The empirical literature on financial globalization and growth
linkage is still to be corroborated as a little robust evidence exists in
the context of the growth benefits of capital account liberalization.
However, a number of recent papers in the finance literature report
that equity market liberalizations do significantly boost growth. Thus,
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the empirical literature on overall impact of financial globalization is
at best ambiguous. Surveying a large number of studies, Eichengreen
(2001) concluded that the findings in literature are ambiguous
on the evidence that liberalization has any impact on growth. In a
comprehensive survey of research on financial globalization, Kose,
et al (2006) reported that the majority of these studies, however, tend
to find no effect or at best a mixed effect for developing countries.
The apparent absence of robust evidence of a link between financial
globalization and economic growth may not be surprising, in light of
the well-known difficulties involved in finding robust determinants
of economic growth in cross country or panel regressions. Critically
examining the empirical studies on financial globalization, Henry
(2007) strongly pointed out that the failure of existing studies to
detect a positive impact of financial globalization on growth as the
studies look for permanent growth effects whereas in the neoclassical
growth model permanent decreases in the cost of capital and hence
increase in the ratio of investment to GDP only have a temporary
effect on growth. The model makes no predictions about the
correlation between capital account openness and long-run growth
rates across countries, and certainly does not suggest the causal link
needed to justify cross-sectional regressions. What the neoclassical
model predicts is that liberalizing the capital account of a capital-
poor country will temporarily increase the growth rate of its GDP per
capita and thus, permanently increase the level of GDP per capita.

Neoclassical growth models with well defined steady states expect
a long-run relationship between the levels of output and investment.
Further, the model including only the growth rate of GDP excludes
the neoclassical growth models by assumption, instead of including
these models in conjunction with endogenous growth models
(Hansen and Rand, 2005). Therefore, we have considered level of
per capita GDP and financial globalization (net capital flows to GDP
ratio) in our empirical model instead of GDP growth. As reported
by Behera (2008), this relationship is parallel with the relationship
between GDP (or GDP per capita) and domestic investment®. It may
also be possible that economies do not converge to steady states (e.g.
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AK-type models of growth) or foreign investment has an impact on
total productivity so that a rise in the financial globalization leads to
permanent movements in the steady states.

Since earlier studies considered growth rates of GDP or per
capita GDP to study the relationship between financial globalization
and economic growth failed to examine the timeseries property of
the data in levels. Using GDP per capita instead of growth rate of
the same, we have advantage of studying both the long-run and
short-run relationship along with cross-sectional impact in our
study. Along with large cross-sections, long-timeseries data have the
benefit of examining the dynamic link between financial openness
and economic growth by using recently developed panel techniques,
viz. panel cointegration tests, and fully modified OLS (FMOLS) and
dynamic OLS (DOLS) techniques.

Section III
Stylized Facts of Capital Flows and Growth in EMEs

With the increase in total net capital inflows to the EMEs, the
net private capital flows have become dominant during the 1990s and
2000s (Figure 1)°. Direct investment component of private capital
inflows continued to remain large and stable over the years despite
the crises in different phases reflecting the long-term interest of the
investors in EMEs. In the 1970s and 1980s, private capital flows
to EMEs were concentrated in Latin America. During the last one
and half decades, the emerging Asia and emerging Europe became
important destinations for private financial flows.

In the early 1980s, with sharp decline in commodity prices,
international interest rates rose to unprecedented levels, and economic
activity in industrialized countries slumped. This pushed many EMEs
into financial difficulties. Starting with Mexico in August 1982, a
number of Latin American nations announced moratoriums on their
sovereign obligations. As a result of the above, the net private capital
inflows to EMEs turned negative in 1984. However, introduction of
several lending plans by the International Monetary Fund (IMF) and
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Chart 1: Net Capital Flows to EMEs
700

600
500
400

c
o
= 300
Qo
s
» 200
>
100
Py
0 ~——
-100
-200 o (9] < © [0 o (oY) < © o) o [aV) < © o)
<o} © o <o} e (2} D D D D o o o o o
o (¢ (&) [} (&) [} () (&) (o)) (&) o o o o
= — — — — = — — - — <Y « [sY (3 13
- - - Total net flows ——Private flows —— Direct - - - Portfolio —— Official flows

development banks, led to increase both official and bank loan flows
to EMEs during the 1980s. The Brady Plan of 1989 allowed countries
experiencing debt crises to restructure their debt by converting existing
bank loans into collateralised bonds at a significant discount or at
below market interest rates. Financial flows to EMEs resumed quickly
following the Brady exchanges in the early 1990s. A notable feature
of this period was the surge in the flow of capital to EMEs in Asia,
notwithstanding the high domestic savings rates (Perrault, 2002).

As against official capital dominated regime, the 1990s saw
a shift to non-debt-creating forms of capital inflows, and direct
investment became the principal source of new capital available to
EMESs. Importantly, direct investment has remained strong even in
the aftermath of the crises in EMEs during 1997-1998. In contrast,
the EMEs started exporting other types of capital flows, particularly
interbank lending and portfolio flows.

During the 2000s, the emerging Asia and emerging Europe
are the dominants in receiving the largest amount of private capital
flows (Table 1). Furthermore, among the emerging countries, some
countries tend to receive large amounts of inflows while other
countries receive little foreign capital. As a consequence, the share
of flows dedicated to relatively low- and middle-income emerging
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Table 1: Net Private Capital Flows to EMEs by Region

(US $ billion)
Item 2003 2004 | 2005| 2006 | 2007 | 2008 | 2009f
1 2 3 4 5 6 7 8
Private Capital Flows to EMEs | 225.1 | 318.5 | 521..0| 564.9 | 887.8| 392.2| 140.5
Latin America 30.7 29.0 723| 51.5| 173.7| 885| 62.6
Emerging Europe 66.2 113.7 | 204.3| 2263 | 382.6| 213.9| -32.8
Africa/Middle East 5.2 10.3 26.1| 283 356| 31.0| 23.0
Emerging Asia 123.0%| 165.5%| 218.3| 258.9| 295.9| 588| 87.7
f = forecasted,; *: includes pacific region also.
Note : Data are collected from various issues of IIF Report on ‘Capital Flows to Emerging

Market Economies’ and therefore, the actual revised data for 2003-2006 may be
different from what is reported here.
Source : Institute of International Finance.

countries has decreased over time. This pattern is important to be
noted because if countries benefit from foreign capital, only a small
group of countries are the ones benefiting the most. The unequal
distribution of capital flows is consistent with the fact that the income
among developing countries is diverging although the causality is
difficult to determine (Schmukler, 2004).

Another notable feature of emerging market economies is that
the current account balance became positive since 2000 as against
net deficits during the 1980s and 1990s (Figure 2). Furthermore, net

Chart 2: Current Account Balance and Net Pvt Capital Flows to EMEs
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private capital flows remained buoyant during mid-1990s and 2000s
maintaining a high growth momentum. The net inflow came down
significantly in 2008, especially in the later half of the year, reflecting
risk aversion of the investors due to global crisis that started with the
US sub-prime debacle in August 2007.

With the increase in capital flows, particularly private capital
flows, the growth of EMEs has increased substantially signaling
about the positive relationship between financial openness and
economic growth. As can be observed from Figure 3, GDP growth
rates were high during mid-1990s and in the current 21% century
when the capital flows to EMEs were significantly large. However,
both the capital inflows and growth were lower in 2008 mainly due
to global economic and financial crisis.

Though it is true that GDP growth remained high during the phases
of heavy capital flows, it is not clear whether capital inflows increased
growth in EMEs. Findings of many studies show that capital inflows used
to be high during the phases of high economic growth and they are pro-
cyclical in nature. It has been justified that capital account liberalization
by fulfilling the investment demand in capital poor countries enhances
economic benefits. However, a converse can be observed from Figure 4
that EMEs have higher saving rates than investment rates during 2000s.

Chart 3: GDP growth of the EMEs
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Chart 4: Domestic and foreign Savings of EMEs
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The same can be confirmed from the positive current account balance
reflecting net exporter of capital. Therefore, the immediate question is
whether the EMEs need capital inflows at all and if they require, how
effective is capital flows for them in achieving their goals. As mentioned
above, it may be possible that higher growth in the EMEs attracting
capital flows. However, as can be observed from a scattered regression
plot for select 27 emerging countries given in Figure 5 that there is
a positive relationship between per capita GDP growth and financial
openness®. It may be possible that productivity growth led by financial

Chart 5 : Relationship between GDP Growth and Change in Financial Openness
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globalization has been impacting GDP growth. Thus, it is relevant to
study the relationship between capital flows and economic growth in
EMEs. To examine this issue we tried to study the long-run linkages of
financial openness and per capita GDP.

Section IV
Data and Methodology

Financial Globalization or financial openness (FINOP) in this
study is measured as the net capital flows to GDP ratio’. The net
flows are net of financial account excluding official reserves, i.e.
the credit less debit of financial account of balance of payments of
the emerging market countries. The choice of the data period for
the empirical analysis is based on the availability of data on net
capital flows, i.e. for the period 1980 through 2007. Per capital GDP
(PGDP) used in the study is calculated taking real PDGP growth
rates and GDP for 1980 dividing total population in that year. Other
variable used in the paper is trade openness (7TROP) measured as the
sum of merchandised exports and imports as a share of GDP. Net
capital flow, exports and imports data are collected from Balance of
Payment Statistics of IMF CD-ROM and the GDP, per capita GDP
growth rates, population data are taken from World Bank online
database. The choice of countries in the EMEs is based on the MSCI
classification of emerging market economies plus Saudi Arabia. The
data used in the study are for 27 countries® for the period 1980-2007
resulting total 756 observations. L is pre-added when the variables
are in natural log forms, e.g. LPGDP for log of PGDP.

Methodology

Model:

We have used standard neo-classical growth model where the
output per capita (Y) is a function of capital per labour (K) in Cobb-
Douglas form:

Y = 4, e“K” (1)
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where 4, is the initial stock of knowledge. In a standard Solow
model, total factor productivity (7FP) is autonomous, in the long-
run, steady state growth equals g. The alternative specifications,
where TFP is assumed to dependent on FINOP i.e., g = g(FINOP) in
a linear form, as follows.

Y, = [yt ke 2)
Taking log in both sides:

v, =y+g +g,FINOP + ok, 3)

where y=1In(4,); and y and k, are logarithm of ¥, and K|

In the equation (3) output per capita increases with the increase
in financial globalization and increase in capital-labour ratio over
time.

We have estimated a simplified version of equation (3) and
considered the panel method with cross section (i=1/,2 ...27) and time
period (#=1,2 ...28) dimension:

v, =Y, +g +g,FINOPF, +¢, (4)
Econometric Framework’:

Like timeseries data, the panel data with longer time dimension
needs to qualify for the stationarity tests. The recently developed
panel-based unit root tests by Levin, Lin and Chu (2002), Breitung
(2002), Maddala and Wu (1999), Hadri (1999), and Im, Pesaran
and Shin (2003) are similar to tests carried out on a single series.
Interestingly, these investigators have shown that panel unit root tests
are more powerful (less likely to commit a Type II error) than unit
root tests applied to individual series because the information in the
time series is enhanced by that contained in the cross-section data.
We have applied all the above mentioned unit root tests to examine
the stationarity of the panel data used in the study.

Recently developed panel cointegration techniques, viz. Pedroni
cointegration test (1999 and 2004), Kao cointegration test (1999) and
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Maddala and Wu cointegration test (1999) were applied to test the
long-run relationship between variables in above equation (4).

Section V
Empirical Analysis:

To test the stationarity of the variables, the panel unit root tests
conducted in level as well as with first difference and the results are
reported in Table 2. The results show that the variables LPGDP and
TROP are I(1) in levels and I(0) in first differences. LPGDP is non-
stationary at level as both LLC and IPS tests could not reject the null
hypothesis of having a unit root and Hadri test rejects the null of not
having a unit root. In case of trade openness (TROP), LLC, Breitung,
IPS and MW statistics confirmed that the null of having a unit root
could not be rejected; and null of no unit root in the data were rejected
as the Hadri Z statistics rejects the null hypothesis. In contrast,
except Hadri test, all the tests show that FINOP is stationary at level.
However, all the variables are stationary at the first difference.

Table 2: Results of Panel Unit Root Tests

Level
Variables LLC Breit IPS MW HD
LPGDP 2.73 -2.36* 8.06 24.12 16.36*
FINOP -2.08%* -5.32% -4.85% 130.83* 5.18%*
TROP 4.09 0.79 3.69 34.54 13.53*
First Difference
LLC Breit IPS MW HD
LPGDP -11.23%* -7.90* -11.80%* 234.84* 5.02
FINOP -21.30* -12.24* -23.38%* 486.56* 1.96
TROP -14.58* -8.51%* -15.64* 322.09* 3.99

*: indicates significant at 5 per cent level for rejecting the null hypothesis of nonstationarity
(LLC, Breitung, IPS) or stationarity (Hadri).

Note : (1) LLC: Levin, Lin & Chu; Breit: Breitung;  IPS: Im, Pesaran and Shin;
MW: Maddala and Wu; HD: Hadri.

(2) The statistics are asymptotically distributed as standard normal with a left hand
side rejection area, except on the Hadri test, which is right sided.

(3) Lags for conducting unit roots are selected through Schwarz criteria.
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To confirm the order of integration of the variable FINOP,
we have also conducted intermediate ADF unit root tests for each
cross-section as can be generated from IPS tests. The test results
are presented in Table 3. The results witnessing unit roots in several
country cases and average t-statistics is insignificant indicating
to have a unit root in FINOP in level. Therefore, we assume that
FINOP is an I(1) process. Thus, the evidence suggests that the
variables in question do evolve as non-stationary processes and the
application of OLS (or GLS) to the equation (4) will result in biased
and inconsistent estimates. Therefore, it is necessary to turn to panel
cointegration techniques to examine the existence of a long-run
equilibrium relationship among the non-stationary variables in level
form.

We proceed to check for cointegration between the variables
in equations (4), and also including another variable trade openness
(TROP) in that equation through the tests proposed by Pedroni
(1999 & 2004), Kao (1999) and Maddala and Wu (1999). Pedroni
cointegration tests have four panel statistics and three group panel
statistics. In the case of Pedroni’s panel statistics, the first-order
autoregressive term is assumed to be the same across all the cross
sections (within cross sections), while in the case of group panel
statistics the parameter is allowed to vary over the cross sections
(between cross sections). On the contrary, Kao’s test assumes
homogeneous cointegrating vectors and autoregressive coefficients.
The results of Pedroni and Kao cointegration tests are reported in
Table 4. The results in Table 4 show that the null of no cointegration
is rejected as all test statistics are significant. All the four panel
test and three group test — statistics are significant suggesting that
there is a cointegrating relationship between per capita GDP and
financial openness both in within the cross-section and between
cross-sections. When trade openness included in the equation, the
result remained unchanged. Similarly, the ADF t-statistic from Kao’s
cointegration test shows that there is a long-run relationship between
per capita GDP and financial liberalization with the rejection of null
of no cointegration. Inclusion of trade openness, in fact, increases the
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Table 3: Results of ADF Tests for FINOP

Cross-sections t-Stat Prob. Lag Obs
Argentina -2.73" 0.08 0 27
Brazil -3.59° 0.02 6 21
Chile -1.89 0.33 1 26
China -2.82™ 0.07 0 25
Colombia -2.90™ 0.06 3 24
Czech Republic -2.49 0.14 0 14
Egypt -3.59" 0.01 0 27
Hungary -0.61 0.85 4 21
India 1.86 1.00 2 25
Indonesia -1.78 0.38 0 26
Iran -4.27 0.00 0 27
Israel -1.52 0.51 1 26
Jordan -3.28" 0.03 0 27
Korea -4.31° 0.00 6 21
Malaysia -1.80 0.37 0 27
Mexico 22,617 0.10 0 27
Morocco -2.93™ 0.06 0 27
Pakistan -2.22 0.20 1 26
Peru -3.26" 0.03 0 27
Philippines -2.62™ 0.10 0 27
Poland -3.98" 0.01 0 27
Russian Federation -2.47 0.14 0 15
Saudi Arabia -1.20 0.66 1 26
South Africa -0.83 0.79 4 18
Thailand -2.39 0.16 1 26
Tunisia -4.03" 0.01 3 24
Turkey 0.66 0.99 2 25
Average -2.36 0.26

*: indicates significant at 5 per cent level for rejecting the null hypothesis of nonstationarity.

significance of t-values indicating a relationship among per capita
GDP, financial openness and trade openness.

The study also employed a Johansen cointegration test using the
methodology proposed by Maddala and Wu (1999). Using Fisher-
type test, Maddala and Wu proposed an alternative approach to
test cointegration in panel data by combining tests from individual
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Table 4: Panel Cointegration Test Results

Relationship between Relationship between
LPGDP & FINOP LPGDP, FINOP& TROP

Pedroni Test Statistics

Panel y -Statistic 6.227 (0.00) -3.02" (0.00)
Panel p-Statistic 5.40" (0.00) 4.67" (0.00)
Panel 7 —Statistic (non-parametric) 2.08" (0.05) 2.58"(0.01)
Panel 7-Statistic (parametric) 9.237(0.00) 5.23"(0.00)
Group p-Statistic 6.39" (0.00) 6.22" (0.00)
Group #-Statistic (non-parametric) 2.56" (0.02) 2.65"(0.01)
Group #-Statistic (parametric) 8.92" (0.00) 8.63" (0.00)
Kao’s ADF Test Statistics 1.28™ (0.10) -1.74(0.04)

*: Significant at 5 per cent level; **: Significant at 10 per cent level
Figures in parentheses are p-values.

cross-sections to obtain at test statistic for the full panel. The result
of Madala and Wu cointegration test using an underlying Johansen
methodology are provided in Table 5. The results corroborated our
earlier findings by confirming at least one cointegrating vector exists
between the PGDP and FINOP as both the trace and maximum-eigen
test statistics are significant at 1 per cent level.

Panel DOLS and FMOLS Estimates

Having established that there is a cointegrating relationship exists
between the variables, the long-run estimates of the equation (4) can
be obtained using fully modified ordinary least square (FMOLS) and
dynamic ordinary least square (DOLS). In order to estimate long run
coefficients of the cointegration relationship (g,), we use FMOLS and

Table 5: Panel MW- Johansen Cointegration Test Results

Null Alternative Mrace L.
r=0 r>1 133.80" (0.00) 115.00" (0.00)
r=1 r>2 63.56 (0.18) 63.56 (0.18)

*: indicates significant at 1 per cent level.
Figures in brackets are probability values computed using asymptotic Chi-square distribution.
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DOLS between-dimension approach proposed by Pedroni (2001) as
the conventional OLS estimator is a biased and inconsistent estimator
when applied to cointegrated variables!®. The FMOLS estimator
not only generates consistent estimates of the B (g, in our study)
parameters in small sample (in our case 27 years), but it controls for
the likely endogeneity of the regressors and serial correlation. Further,
an important advantage of the between-dimension estimators is that
the form in which the data are pooled allows for greater flexibility in
the presence of heterogeneous cointegrating vectors.

The results of DOLS and FMOLS regression estimates for
individual countries are reported in Table 6 and 7. The estimation
is also conducted to capture common shocks through common
time dummies''. As can be observed from the Table 6, FMOLS and
DOLS estimates are significant for most of the countries. Further,
the coefficients of the FINOP are significantly positive for many
countries and significantly negative for only few countries. With
capturing common shocks to the countries, the results remained
almost indifferent.

Table 7 provides slope coefficients of FINOP controlling for trade
openness (TROP). It is interesting to observe that the coefficients of
FINOP for many countries turned positive. Further, the significance
level of few countries, which were earlier less, has increased now. The
coefficients of TROP are positively significant for most of the countries.

The results for panel Group-Mean DOLS and FMOLS with and
without common time dummies are reported in Table 8. Further, the
results are also reported in Panel B controlling for trade openness. In
all the cases, the cointegrating coefficient, i.e. the coefficient of the
FINOP is significantly different from zero. The coefficients of TROP
are also significantly positive as expected in the theory that trade
openness has positive impact on growth. In Panel A, the coefficient
of FINOP is significant and positive both including common time
dummies and without including common time dummies. Further,
magnitude of the coefficients though varied with dummies and without
dummies, it remained more stable in case of FMOLS. The results in



18 RESERVE BANK OF INDIA OCCASIONAL PAPERS

Table 6: Results of Panel DOLS and FMOLS Estimates
(Dependent Variable: LPGDP, Independent Variable: FINOP)

Without Time Dummies With Common Time Dummies

Country DOLS FMOLS DOLS FMOLS

FINOP |t-statistic | FINOP |t-statistic | FINOP |t-statistic | FINOP |t-statistic
Argentina 0.27 -1.777 032 | -2.06™ | 1.17 0.34 0.75 | -0.80
Brazil -0.47 -3.52° | -0.43 | -4.12" | -0.77 |-3.34" -0.52 | -3.35°
Chile -3.94 27.52° | 292 | -6.85" | -3.33 | -7.49" -1.55 | -5.39°
China 5.99 0.93 5.33 1.17 8.08 3.06™ 6.31 2.67"
Colombia 0.28 -0.82 030 | -1.03 |-1.22 |-5.81" -0.86 | -5.65"
Czech Republic | -1.40 -2.70" | -0.87 | -3.96" | -0.08 113.04" -0.02 |-16.05"
Egypt -1.31 -3.90" | -0.74 | -4.08" | -0.11 -6.38" -0.18 |-10.26"
Hungary 1.23 0.40 0.74 | -0.68 |-0.05 |-3.65 -0.06 | -5.44"
India 17.90 5.73" 7.38 4.05" | 2.33 2.37" 2.16 2.61"
Indonesia -2.41 427 | 236 | 476" | -1.59 | -4.64 -1.34 | -4.90°
Iran -0.68 -2.23"| -0.52 | -2.69" | -0.46 |-3.71" -0.33 | -4.09"
Israel -0.98 -3.96" | -1.02 | -5.50" | 0.24 |-4.41° 021 | -497
Jordan -0.48 -7.99° | -0.22 | -8.95" | -0.39 |-3.49° -0.29 | -5.54"
Korea 0.34 -0.32 | -098 | -1.10 1.99 0.77 0.73 | -0.20
Malaysia -1.16 -4.76" | -1.06 | -5.59" | -0.57 |-4.39" -0.49 | -5.56"
Mexico 0.24 -1.26 0.06 | -2.37" | -0.56 |-3.33" 0.06 | -2.40™
Morocco -1.39 417 | -1.21 | -4.62" | 0.04 |-5.35" 0.01 | -7.74"
Pakistan -1.39 -2.447| -039 | -1.60 1.23 0.31 021 | -2.38"
Peru -0.66 -3.14" | -0.50 | -347" | 0.89 |-0.10 0.03 | -1.59
Philippines -0.34 -4.17° | -0.29 | -4.36" | 0.10 |-2.00" 027 | -1.85™"
Poland 3.20 2.58" 1.97 1.47 1.17 1.39 0.98 | -0.17
Russia 1.31 0.30 0.80 | -0.32 1.24 0.64 0.47 | -1.49
Saudi Arabia -0.10 |-19.86" | -0.12 | -9.92" | 0.30 |-6.02" 023 | -3.74"
South Africa 0.53 -1.44 0.48 | -2.01" | -1.28 | -8.46 -1.23 | -7.67"
Thailand -1.11 -2.94" | -0.88 | -2.81" | -0.46 |-2.33" -0.28 | -2.40°
Tunisia -0.10 -0.61 -0.29 | -1.09 1.22 0.74 0.83 | -0.66
Turkey 2.53 1.17 2.41 1.97 | -0.09 |-3.32" 0.08 | -4.00"

* **: Significant at 5% and 10% level, respectively.

Panel B are different from that in Panel A. Without time dummies,
the DOLS estimates of FINOP coefficient is positive while FMOLS
estimates of the FINOP coefficient is negative. Capturing the impact
of common shocks to the countries in the panel through common
dummies, the DOLS coefficient of FINOP remained unchanged but
significant level has increased. The FMOLS coefficient of FINOP
turned positive and significant level is also higher than that in the
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Table 7: Results of Panel DOLS and FMOLS Estimates
(Dependent Variable: LPGDP, Independent Variable: FINOP and TROP)
Without Time Dummies With Common Time Dummies
DOLS FMOLS DOLS FMOLS

Country FINOP| t-stat | TROP | t-stat | FINOP | t-stat | TROP | t-stat |FINOP | t-stat | TROP [ t-stat |FINOP | t-stat | TROP | t-stat
Argentina 163 | 385" | 059 | -841° | LI1 0.58 052 | 650" 1.85 1.58 029 | -251° 090 | -0.30 0.13 | -3.60°
Brazil -0.77 | -4.60" 024 | -520° [ -0.61 | -4.54" [ 022 | -473"| -032 | -6.48" | 043 [-1347"| -0.28 | -5.76" 0.42 [-10.68°
Chile 634 | -4.19" | -090 | 257" | -1.53 | -3.02° [ 073 | -0.67 | -2.22 | -7.88" [ -0.70 |-11.03"| -1.32 | -5.82" | -0.58 | -6.34"
China 0.80 | -0.11 1.83 3.59° | -0.02 | -0.77 1.72 435 | 547 1.87 222 127 | 340 | L13 1.80 | 098
Colombia 0.98 |-0.07 1.09 | 0.79 0.79 | -0.89 111 1.05 | -0.23 | 429" | 046 | -639"| -0.15 | -4.42° 039 | -7.22°
Czech

Republic -0.72 |-22.96" 0.28 1120.38" | -0.20 | -8.90" | 0.28 [-27.90"| -0.18 $137.30" | 0.05 t432.57°| -0.02 [-21.53" 0.04 [-62.74°
Egypt 0.86 | -0.08 -0.08 | 341" [ -0.81 | -4.10" [ 020 | -439"| -0.23 | -7.50" [ -0.12 |-39.67"| -0.08 |-14.36" | -0.14 |-41.83"
Hungary <010 | -3.10" [ 029 |-19.70° [ 0.02 | -435" | 026 |-1841"| -0.58 |-10.16" [ 021 |-24.96"| -0.32 | -7.23" | 0.15 |-17.31"
India 213 | 039 204 [ 411" | <073 | -181"| 205 [ 485 | 043 [ -094 | -1.03 | -747°| 092 [-0.17 | -0.82 [ -7.04"
Indonesia 243 | 081 1.51 1.03 | 093 | -1.58 049 | -148 [ -2.14 | -6.52 | -0.34 | -943"| -1.63 | -5.70" | -0.25 | -9.95°
Iran -1.52 | 4107 0.61 | -2.15"| -0.86 | -3.99" [ 052 | -3.02°| -0.52 | -3.62° | -0.12 | -6.63"| -0.30 | -4.01" | -0.11 | -7.85°
Israel 2109 | 3057 | 029 | -2.63°| -0.96 | -4.95 | -0.08 | -4.08"| 025 | -470" [ -0.09 |-25.64"| 027 | -470" | -0.09 [-19.41°
Jordan -0.61 | -8.64" 011 | -9.17° [ -0.30 | 942" [ 0.13 |-10.13"| -0.71 | -3.61"| 033 | -2.017| -0.37 [ -542 0.16 | -3.71°
Korea 0.28 | -0.65 0.65 | -0.97 | -0.78 | -1.04 0.64 [ -0.60 | -0.28 | -2.01"| -143 |-1247"| -0.71 | -2.72"| -1.52 [-12.76
Malaysia 0.19 | -7.58° 0.37 [-35.15"| 0.08 | -6.78" | 036 |-22.14"| 047 | 974" | 029 [-72.75"| 030 | -7.02° 0.27 {-31.00°
Mexico 0.01 | -4.25° 0.29 [-20.90" | 029 | -2.62" | 027 [-1222"| -0.16 | -1.66 | -0.30 | -6.49"| 0.04 | -2.64" | -027 | -9.89
Morocco -0.73 | -4.99" 0.75 | -2.22"| -0.67 | -7.30" | 0.83 | -1.61 0.03 | 472" [ 013 [-10.65"| 0.06 | -8.06" 0.13 [-13.36"
Pakistan -0.16 | -0.74 107 | 0.05 | 043 | -1.97"| 174 123 | 052 | -0.70 [ 0.06 |-16.44"| 0.14 | 254" [ 0.04 |-13.06"
Peru 022 | 423" | 086 | -1.12 | -038 | -429" [ 0.68 | -2.12°[ -0.19 | -1.98™| 0.67 | -2.85"| -0.33 | -3.36" | 0.68 | -2.05"
Philippines | 0.25 [ -3.34" | 0.2 [-39.50" | 0.2 | -3.84" | 0.12 [-2649"| 091 [ -0.28 | -023 [-36.76"| 044 [-1.87"| -0.19 [-23.81
Poland 147 | 205" | 050 [-10.54" | 039 [ -2.00"| 0.66 [ -421"| 1.10 1.51 0.01 |-19.96" 095 | -0.38 0.02 | -9.19°
Russia 481 | 6.15 245 3527 130 | 043 059 | -0.71 | -0.28 | -2.15"| -0.54 | -8.02°| -0.13 | -243" | -0.38 | -6.62°
Saudi

Arabia 0.05 | -9.99" 034 | -540° [ 022 | -6.03" [ 055 | -279"| 022 [-1247°| 0.9 | -3.61"| 028 [-7.77° 092 [ -0.69
South

Africa 031 | -4.39" 052 | -8.81° [ 028 | -4.63° [ 047 | -6.62"| -0.19 | -7.66" | 0.51 | -9.03"| -0.18 | -4.87 0.51 | -5.20°
Thailand 1.08 | 0.28 0.66 | -5.69" [ 0.62 | -1.19 0.61 | -5.19"( 0.82 | -0.44 0.65 | 354" 044 | -1.63 0.56 | -4.08°
Tunisia -0.21 | -1.74 098 [ -0.22 | -0.07 | -1.68"| 0.84 | -1.34 1.00 | -0.01 | -0.16 | -6.44"| 0.61 [-1.54 | -0.18 [-12.11°
Turkey -0.52 | -1.50 0.90 | -0.54 0.25 | -1.42 0.80 | -135 | -0.50 | -6.05" | -0.48 | -6.51"| -0.09 [ -471" | -0.19 | -6.09°

* %% Significant at 5% and 10% level, respectively.

without dummy case. As we have also seen in the individual case, the
significance level of the coefficients of FINOP is higher controlling
for common shocks. This result with common time dummies is more
reliable as it excludes the impact of common shock that are shared
across individual members. Therefore, the result with common
dummies has higher significance level as it is free from any common
disturbance affecting our results in earlier case. The coefficient of
FINOP is significantly positive in DOLS and FMOLS in most of the
cases. This means, financial globalization has positive impact on
growth. We have also found that the impact of trade openness on
growth is positive.
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Table8: Results of Group-Mean Panel DOLS and FMOLS Estimates

Dependent Variable: LPGDP Panel A Panel B
FINOP | t-statistic | FINOP |t-statistic| TROP | t-statistic

Without Time Dummies

Group Mean DOLS 0.59 -13.99" 0.16 -15.56" | 0.66 -56.12°
Group Mean FMOLS 0.19 -14.49° -0.14 | -17.72" | 0.64 | -30.26"
With Common Time Dummies

Group Mean DOLS 0.33 -15.71° 0.16 -45.78 | 0.05 |-153.19"
Group Mean FMOLS 0.23 -19.82" 0.11 -24.99° | 0.06 -66.70"

* **: Significant at 5% and 10% level, respectively.

Section VI
Concluding Remarks:

This study, in a unique way, examined the long-run relationship
between economic growth and financial liberalization for select 27
EMEs. Unlike other studies in the literature, the study is able to use
recently developed panel unit root test and cointegration test on the
basis of neoclassical theory of economic growth, which links capital
account liberalization with level of per capita output instead of per
capita output growth. Using the cointegration tests as proposed by
Pedroni, Kao and Maddala and Wu, we found that there is a dynamic
long-run relationship exists between economic growth and financial
openness. The results are also remained unchanged when we have
controlled for trade openness contribution to per capital GDP.
Further, the long-run coefficient of financial openness is estimated
through panel DOLS and FMOLS, which is significantly positive.
The findings are interesting to show a positive long-run relationship
exists between capital account liberalisation and growth as opposed
to the findings of many earlier studies.
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Notes:

' Financial globalization, financial liberalization and financial integration

are used interchangeably in this paper referring to the cross border trade of
financial assets as well as deregulation of the capital account to increase
foreign investors’ participation in domestic financial markets and domestic
investors’ participation in the financial markets of the rest of the world.

2 However, there was slowdown in capital inflows to EMEs with the

onset of the recent global financial crisis.

3 On contrary, a recent trend shows that capital flows from rich to poor

countries.

4 Behera, HK (2008) Does Financial Globalisation Spur Growth in India?
A Paper presented in the 44th Annual conference of The Indian Econometric
Society during January 3-5, 2008.

> The trend reversed as a consequence of global financial crisis starting

with Lehman failure in September 2008.

6 A discussion about the selection of 27 EMEs is given in section IV and

Appendix I.

7 Netcapital flowsratherthan gross capital flowsareused fordefining Finan-

cial Globalizationasnetflows matters foracountry’sinvestment pointofview.

8 The list of countries in the EME classification is given in Appendix I.

® A detailed analysis of panel unit root test and panel cointegration test

are provided in Appendix II

10" See Appendix III for details about FMOLS and DOLS. More details are
available in Kao and Chiang (1997), Mark and Sul (1999), Pedroni (2000),
and Pedroni (2001).

" Common time dummies are incorporated in the panel DOLS and

FMOLS estimations to pick up any possible shocks, such as the East Asian
crisis, that might affect all the countries in sample so that to deal with cross
sectional dependency.
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Appendix I: List of EME Countries

The choice of countries in the EMEs is based on the MSCI
classification of emerging market economies plus Saudi Arabia. The
data used in the study are for 27 countries, which are given below:

Name of the Country Name of the Country
Argentina Korea
Brazil Malaysia
Chile Mexico
China Morocco
Colombia Pakistan
Czech Republic Peru
Egypt Philippines
Hungary Poland
India Russia
Indonesia Saudi Arabia
Iran South Africa
Israel Thailand
Jordan Tunisia
Turkey
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Appendix II: Panel Unit Root and Cointegration Tests
Unit Root Tests

All panel unit root tests, viz. Im, Pesaran and Shin (1995, 2003),
the Levin and Lin and Chu (2002) test and the Maddala and Wu
(1999) tests are based on a Dickey-Fuller-type regression:

ki

Ay, =0ux, + PiViia T Z Bi]’Ayi,t—j *+€, (L.D)
j=1

where i=1,...,N is the country for time dimensiont=1,...,T and

€, is iid (0,07)

The x, represent the exogenous variables in the model, including
any fixed effects or individual trends or zero as well. The four tests
have different alternative hypotheses, depending on different degrees
of heterogeneity under the alternative hypothesis.

H,: p,= 0 for all i.

H:p,=p <0 for all i (for common unit root test assuming the
persistence parameters are common across Cross-
sections)

p,=p, =1 for each cross-section i (for individual unit root
test assuming p vary freely across cross-sections).

Levin, Lin and Chu (LLC) Test:

Levin and Lin (1992) proposed a unit root test, which allows
for fixed effects and unit-specific time trends in addition to common
time effects (which may in practice be concentrated out of the
equation). The unit-specific fixed effects are an important source
of heterogeneity here since the coefficient of the lagged dependent
variable is restricted to be homogeneous across all units of the panel.
However, LLC has advantage over Levin and Lin test as it allows
for heterogeneity of cross-sectional units. The LLC tests amount to
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testing for the null hypothesis H: p, = 0 for all i against the alternative
H;:p,=p <0foralli

Taking x4, as a mean adjustment factor and o, as a variance
adjustment factor, the LLC model for (1.1), using finite sample mean
and variance adjustments, is defined by

* zN
L i H,n i1 5

*

o x [ A2 N 22
" Y] n \/G Nn 21’21 yi,*l,nMQin yi,—l,n /G in

Where s; are the estimated standard errors from estimating

LLC =

(1.2)

each ADF in equation (1.1) and ¢,, statistics are t-statistics of the
coefficient (p,) using normalized pooled data. Values of i, and o,
for various samples are simulated using generated random normal
numbers and reported in Table 2 of LLC (p.14). In using the LLC test,
we reject null hypothesis H: p. = 0 for all i when LLC test statistic is
smaller than a critical value from the lower tail of a standard normal
distribution.

Im, Pesaran and Shin (IPS) Test:

Im, Pesaran and Shin (1997) (IPS) allow for a heterogenous
coefficients of V;,.; and propose a testing procedure based on
averaging individual unit root test statistics. The IPS test provides
separate estimations for each 1 cross-section, allowing different
specifications of the parametric values, the residual variance and the
lag lengths.

The null hypothesis is that each series in the panel contains a
unit root, i.e. H: p, = 0 for all i and the alternative hypothesis is that
at least one of the individual series in the panel is stationary, i.e. H :
p, < 0 for at least one 1.

Im, Pesaran and Shin (2003) formulated their model under

the restrictive assumption that T should be the same for all cross-
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sections, requiring a balanced panel to compute the 7 -test statistic.
The ¢ -statistic is the average of the individual ADF r-statistics (Z,,)
for testing that p, = 0 for all i:

1Y
t:ﬁxtw’ (1.3)
i=1

IPS showed that under specific assumptions, 7, ; converges to a
statistic denoted as #7 , which is assumed to be iid and that also has
finite mean and variance. Accordingly, IPS suggested the computed
mean (E[tiT ‘p i= 1) and variance (Var[tiT ‘p i= 1) of the #T statistic
for different values of N and lags included in the augmentation term of
the equation (1.1). based on those values, the IPS proposed modified

average t-statistic for testing unit roots in panels can be given as:

\/ﬁ(f—;]ﬁE[n‘T\p i1= o)
— - (1.4)

1 & . .
\/N;Var[nT‘p i=0]

One can reject the null hypothesis as given above when the

ZLIPS

! ps statistic 1s smaller than a critical value from the lower tail of a
standard normal distribution.

Maddala and Wu (MW) Test:

Maddala and Wu (1999) attempted to provide unit root test
statistics, based on Fisher-type non-parametric test (1932), for
unbalanced panel. They are in line with the assumptions that a
heterogenous alternative is preferable, but they disagree with the use
of average ADF statistics by arguing that it is not the most effective
way of evaluating stationarity. Assuming that there are N unit root
tests, the MW test takes the following form:

N
IM=-2)Inm, (1.5)
i=1
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where 7; is the probability limit values from regular DF (or
ADF) unit root tests for each cross-section i. Since —2Inw, ~ 7y’
with 2N d.f., where N is the number of separate samples. In order to
consider the dependence between cross-sections, Maddala and Wu
propose obtaining the 7;-values by using bootstrap procedures by
arguing that correlations between groups can induce significant size
distortions for the test. Maddala and Wu propose the methodology
can be applicable to panel cointegration tests, whether they are tests
using no cointegration as null, or cointegration as null (for more
details, see Chapter 6 of Maddala and Kim (1998)).

Breitung (Breitung) Test:

The size of LLC is distorted if an ADF is used in the LLC instead
of a simple DF. Therefore, Breitung (2000) method, which includes
with heterogeneous trends and short run dynamics; but excludes
autoregressive portion (and not the exogenous components) while
constructing the standardized proxies:

Pi .
A)N’it :[Ayit _ZszAyi,t—j J/Si

J=1

Di
AJN’i,t—l = (yi,tl - 2 BijAyi,t—j J/ S; (1.6)
=

where IB, f and s, are as defined for LLC.

Second, the proxies are transformed and detrended as:

, - - AV, Tt A,
Ay, = lal) Ay, = Vi Y
(T—t+1) T—t

Y t—1 -
Vit :yit_yil_ﬁ(yiT_yil) (1.7)
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The persistence p parameter is estimated from the pooled proxy
equation:

AV, =p yi v, (1.8)

Breitung shows that the resulting statistic has a standard normal
distribution and more power than the LLC test. However, he shows
that the proposed statistic has low power when the trend parameters
are heterogeneous across units. The problem does not arise when the
trend parameters are homogeneous across units.

Hadri (HD) Test:

The Hadri (2000) proposed a Langrange Multiplier (LM)
procedure for panel unit root test is similar to the KPSS unit root test,
and has a null hypothesis of no unit root in any of the series in the
panel. Like the KPSS test, the Hadri test is based on the residuals from
the individual OLS regressions of on a constant, or on a constant and
a trend. His LM test is based on the ‘random walk plus noise’ model
and can be defined by using the residuals of the following equation:

Vv, =0, +Wt+e, (1.9)
where €, =p,€,,, tV,.

Using the estimated individual regression residuals (£) of model
(1.9), Hadri’s LM statistics is given as follows:

1 -
LM, ZW(Z{ZSI‘Q)Z /TZ}J/f0 (1.10)
i=1 t
where S,(¢)are the cumulative sums of the residuals and fo is
the average of the individual estimators of the residual spectrum at
frequency zero.

An alternative form of the LM statistic allows for
heteroskedasticity across i:
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LM, =%(Z{ZS,-(02/TZ}J/J‘,-O (1.11)

i=1 t
Hadri shows that under miid assumptions,

JN(LM -E)
g
Where £ =1/6 and { =1/45, ifthe model only includes constants
(H;is set to O for all i), and & =1/15 and £ =11/6300, otherwise.

Z = — N(0,I)

Hadri test appears to over-reject the null of stationarity, and may
yield results that directly contradict those obtained using alternative
test statistics.

Cointegration Tests:
Kao’s Cointegration Tests

Kao (1999) presents two types of cointegration tests in panel
data, the Dickey-Fuller (DF) and augmented Dickey-Fuller (ADF)
types. Consider a panel regression of the following type:

Vi :x;,tB +Z;,ty+8i,t (2.1)

where x, =x;,_, +e,,and &, is I(1). The DF type tests from Kao
(1999) can be calculated from the estimated residuals of the above
equation 2.1 as:

éi,t = péi,t—l +v, (2.2)

where £,, is the estimated residuals from equation 2.1. In order to
test the null hypothesis of no cointegration, the null can be written as
H,:p=1.The OLS estimate of p and the #-statistic can be given as:

N T o
22 EE

and p ===
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{ = i=l =2 (23)

N T
where 5. =(1/NT)> Y (€,,—p€,,,)’ . Accordingly, four DF-

i=l t=2

type tests assuming z;, = {|1,} are constructed as follows:

DF, - INT(-1)+3JN ’
V10.2

DF,=+125t, +\1.875N,

DE = INT(-1)+BJING2 /S,
’ P+(726116%) and

— +(J6NG, /26 ,,)
J@B2/1262)+(362/1062,)

where 67=Y -3 ¥ 'and J,, =Q,-Q,Q." While DF,
and DF, are based on assuming strict exogeneity of the regressors
with respect to the errors in the equation, DF, and DF, are for
cointegration with endogenous regressors. For the ADF test, we can
run the following ADF regression:

(2.4)

i

p
€,=PE T ZﬁjASi’t_j +u;
j=1

With the null hypothesis of no cointegration, the ADF test
statistics can be constructed as

typr F(NONG, /206 ,)

ADF =
JGZ /262)+(362+1032)

(2.5)

Where ¢, . is the t-statistic of p in the equation (2.4). The

ADF

asymptotic distribution of DF,, , DF,, DFp* ,DF" and ADF converge to
a standard normal distribution N(0, 1) by sequential limit theory.
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Kao’s test imposes homogeneous cointegrating vectors and
autoregressive coefficients, but it does not allow for multiple
exogenous variables in the cointegrating vector. Another drawback
is that it does not address the issue of identifying the cointegrating
vectors and the cases where more than one cointegrating vector exists.

Pedroni’s Cointegration Tests

Pedroni (1999, 2000 and 2004) proposes several tests for
cointegration in panel data models that allow for heterogeneous
slope coefficients, fixed effects and individual specific deterministic
trends. The test has advantage over the test procedure proposed by
Kao by allowing multiple regressors, for the cointegrating vector to
vary across different sections of the panel, and also for heterogeneity
in the errors across cross-section units.

The panel regression model that Pedroni proposes has the following
form:

M
Vi =048, + D B, +E,, (2.6)

m=1
Seven different cointegration statistics are proposed by Pedroni
to capture within and between effects in the panel, and the tests can
be classified into two category. The first test involves averaging test
statistics for cointegration in the time series across cross-sections. It
includes four tests based on pooling along the ‘within’ dimension (the
first-order autoregressive term is assumed to be the same across all
the cross sections). The test statistics of these tests are given below:
1. Panel v- Statistic: T°N*?Z, ~=——— (2.7)

VvV N,T

2. Panel p -Statistic: TNNZy g = ii 262 (2.8)
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Panel 7 — Statistic (non-parametric):

Z ’ — i=l t=l , ’ (29)

Panel 7 — Statistic (parametric):
N T

DD L e,
AN = (2.10)

tNT T T
~*) 22 A%)
Sy ZLlligi,t—l

i t=1

=

]
—_

The second category includes three tests based on pooling the

‘between’ dimension (averaging the AR coefficients for each member

of the panel for unit root test on residuals) and the parameter is

allowed to vary over the cross sections. In these tests, therefore, the

averaging is done in pieces so that the limiting distributions are based

on limits of piecewise numerator and denominator terms. These test

statistics can be given as:

5.

Group p - Statistic: 1
N T T
INZ, ETN-‘”Z( } Y€, 0, -R) @
1 =1

=1\ t=

Group #- Statistic (non-parametric):

N T —1/2 T
NZ = Nl/zz(dfz“éf“) > (€,.A8, -K) (2.12)
t=1

Group ¢- Statistic (parametric):

N [T 12
S25 _ arl2 %2 %2 AT
N"Z =N 2(2 Si € ) 281',;—1A8i,; (2.13)
=1

i=1 t=1

A major drawback of the above procedure is the restrictive a

priori assumption of a unique cointegrating vector.
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Appendix III: Panel FMOLS and DOLS Tests

Fully Modified OLS (FMOLS) Mean Group Panel Estimator

The precise equation estimated with FMOLS can be derived
from the following equation:

vy, =0, +x,B+u,,i=1,.., N t=1,..,T

it >

Xy =Xy TE€,

Where y is the dependent variable (LPGDP in our case) and x
is the regressor (FINOP, TOP in our case) and the vector of error
process &, =(u,.€,) is stationary with asymptotic covariance
matrix Q. , which can be decomposed as Q, =Q +T, +T,. Here,
Q! is the contemporaneous covariance and I, is a weighted sum of
autocovariances. Thus, the variables V:»¥; are said to be cointegrated
for each member of the panel, with cointegrating vector B if y,
is integrated of order one. The term &;allows the cointegrating
relationship to include member specific fixed effects. If y_and x, are
cointegrated, the between-dimension panel FMOLS estimator can be
expressed as:

A T ' -
* *
BFMOLS,:‘ = injxij
il

where y; :(yit _)_/i); x; :(xi; _)_Ci); and

T

X Vi _Wi:|

i=1

~

; :N“fo

it

=

T
Vi = N_lzyiz 5
=1

=1
* * A A1 A LA T ~ A Pra T
Vi = yl] _Qusga qu > Yi - rsu _rsuQS Fus’
Pedroni’s between-dimension group mean panel FMOLS
estimator, which is the average of the conventional FMOLS estimator
of the individual member of the panel, can be expressed as:

N
BGFMOLS =N" z BFMOLS,i .

i=1
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The associated t-statistic for the between dimension estimator is:

N
-1/
t. =N122tA , Where
BGF/‘WULS N 1 BF»\/IOLSJ
P

BFMOLS,I'

= (BFMOLS,i - Bo)(ﬁ;lz(xn _xi)z } .

Dynamic OLS (DOLS) Mean Group Panel Estimator

Pedroni (2001) proposed between-dimension estimator based on
average of the panel DOLS estimator ‘Group Mean DOLS’ that can
be obtained from the following regression:

K;
Vi =0, + Bi‘xit + ZYikAxit—k +u,
k=K,

From the above regression, the Group-Mean panel DOLS
estimator can be constructed as:

N (T “loor
ﬁ* _ N,l ' ~
poLs, = Z ZyZy Zzityit
1 =1

=l \ t=

Where z, is the 2X(K+1)x1 vector of regressors and

z, = —x, A%, . AX ), Y, =, — ;- The between-dimension

Group-Mean DOLS estimator can be constructed by applying the
conventional DOLS estimator to the ith member of the panel as:

N
ﬂGDOLS =N~ ZIB DOLS,,i
i=1
where ﬁ;ms,; is the conventional DOLS estimator applied to the ith
member of the panel. Taking the 61_2 =lim,_ Elj‘*l (Ztrzlu;)zj as
the long-run variance of the residuals from the DOLS regression,

the associated t-statistic for the between-dimension estimator can be
stated as:

N
-1/2
t;, =N"3t.  where
ﬁDOLS -1 ﬂDOLS,[
p=

’ 1/2
o A2 =2
tﬁgm =B pors: _ﬂo)[ai ;(xit —-X;) J
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