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Over the past decades, financial markets have been integrated across countries while 
income inequality has increased in most countries. This paper studies the effect of 
financial market integration on income inequality and investigates whether this effect 
varies with the degree of financial market development. We find empirical evidence that 
financial market integration and financial market development interact to change income 
inequality. Specifically, the effect of financial market integration on income inequality is 
nonlinear, and the degree of financial market development plays an important role. 
Opening financial markets worsens income inequality in the countries holding the 
underdeveloped state of financial markets, however, the effect of capital account openness 
on income inequality is statistically insignificant in the countries with developed financial 
markets. 
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I. Introduction 
 

Over the past decades, financial markets have become integrated across countries. 
Benefits of financial market integration include cheaper and alternative options of 
saving and borrowing for households and entrepreneurs. In the global financial market, 
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asset choices for households widen so that individuals can manage their idiosyncratic 
income risk more effectively. On the other hand, financial market integration makes 
investors who hold foreign assets more vulnerable to global financial shocks. In the 
global financial crisis of 2007-2008, financial market distress which initially arose in 
the U.S. had an enormous impact on the peripheral countries. This example shows that 
the strong shock propagation occurs via the integrated financial markets. 

The existing literature shows that financial market integration has a sizable impact 
not only on business cycles in the short run but also on economic growth in the long 
run. However, there has been little attention on income distribution, specifically related 
to financial market integration. In this paper, we fill the void in the literature by 
focusing on the following two stylized facts: income inequality has been exacerbated 
in most countries over the past two decades, and the financial market has been 
integrated across countries during the same period.1 In particular, we answer two 
research questions to investigate the relationship between the two facts. First, how does 
financial market integration affect income inequality? Second, how do financial 
market integration and financial market development interact to change income 
inequality? 

Why does financial market development matter to understand the effect of financial 
market integration on economic systems? Since interest rates in developing countries 
are mostly higher than the interest rate of the international bond market, financial 
market integration of emerging countries into the global financial market is considered 
as lowering an interest rate due to more accessible credit. In this sense, financial market 
openness would work similarly to domestic financial market development affects 
economies. Also, financial market integration introduces more diverse financial 
securities to households that can deal with so that the financial market would become 
more complete. Households have more buffer to idiosyncratic income shock in the 
more complete financial market so that income inequality can be improved. 

Nevertheless, there is a controversy in empirical studies on the relationship between 
financial market integration and income inequality, specifically, it is about whether the 

 

 

1 Azzimonti et al. (2014) document the comovement of financial market globalization and income 
inequality during recent decades with increasing public debt. 
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financial market integration and development have the same effect on economic 
systems and the distribution of income in the systems. Some empirical studies show 
that financial globalization is associated with an increase in income inequality while 
others find counter-evidence. At least, it is hard to tell that the effect of financial 
globalization on income inequality is linear. 

How the effect of financial market integration on income inequality can be different 
from that of financial market development on income inequality? First, even the effect 
of financial market development on inequality is unclear due to different mechanisms 
of operating across borrowers and lenders. Following Demirgüç-Kunt and Levine 
(2009), separating margins of financial market development is useful to understand the 
different mechanisms. The intensive margin of financial market development rises 
because cheaper credit becomes available for people who have already participated in 
the financial market. Inequality gets worsen because of the intensive margin effect. On 
the other hand, financial market development allows newly available financial services 
for borrowers or lenders who have been excluded from the financial market. The 
extensive margin effect enhances inequality. 

Financial market openness also works on the extensive and intensive margins. As 
conventional economic theory suggests, cheaper and more credit from the international 
market can enrich potential market participants who have not been employing financial 
services with new access to financial markets. When financial market participation 
structure is conservative, financial market integration allows households and firms that 
have already employed financial services to have diverse sources of insuring risks, 
while others who were not benefited from the financial market face further income 
risks without hedging tools. In addition, even among domestic market participants, 
participation in foreign markets varies because of entry barriers such as information 
costs of international investment.2  In this case when the intensive margin effect 

 

 

2 Several studies found evidence of “home-bias” in the international investment decision. Guiso et 
al. (1996) use a households’ finance survey of the Bank of Italy to show that higher income risk 
and more restrictive borrowing constraint decreases the holding of risky assets of households such 
as foreign assets. Sanelli (2018) also shows the share of foreign securities in financial asset portfolio 
composition increases as households’ net wealth increases using the Survey on Household Income and 
Wealth by the Bank of Italy. 
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overwhelms the extensive margin benefit of financial market integration, income 
inequality is likely to worsen. 

We test hypotheses that the effect of financial market openness on inequality is 
conditional on the level of domestic financial market development when the financial 
market opens, and the overall effect of financial market integration on income 
inequality is nonlinear. Financial market integration creates the intensive and extensive 
margins of credit supply which may depend on the development level of financial 
markets disproportionally.3 This paper finds novel empirical evidence that financial 
market integration and financial market development interact to change income 
inequality. Specifically, the effect of financial market integration on income inequality 
is nonlinear and depends on financial market development. Opening financial markets 
worsens income inequality in the countries holding the underdeveloped state of 
financial markets, however, the effect of capital account openness on income inequality 
is statistically insignificant in the countries with developed financial markets. 

The idea behind the hypotheses is that financial market openness does not guarantee 
more abundant credit in domestic credit markets. In general, capital inflow from 
foreign markets to domestic markets takes place. Capital outflow also occurs especially 
when domestic agents prefer foreign assets to domestic assets for some reasons. As 
domestic financial markets become more developed and deeper, capital inflow tends 
to be larger while capital outflow tends to be smaller. Net capital inflow can be 
negative when domestic financial markets are underdeveloped so it tends to exclude 
current participants in credit markets and the cost of funds can rise even with integrated 
financial markets. The effect may be more severe to marginal participants in financial 
markets. 

This point echoes Broner and Ventura (2016) that shed light on the importance of 
domestic financial market depth in the globalization period. In their model, the 
probability of “capital flight” from domestic markets depends on domestic financial 
depth. They argue that “Globalization not only adds new foreign sources of financing 
that are cheap but risky, also subtracts domestic source of financing that were 

 

 

3 See Demirgüç-Kunt and Levine (2009) for a comprehensive review over the disproportional effect 
of financial market development on inequality. 
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expensive but safe.” That happens because financial market integration occurs two-
ways: opening to not only foreign investors but also domestic investors. Since the 
preference over risks is different between domestic and foreign investors, opening 
financial markets may result in net capital inflow or net capital outflow depending on 
domestic financial market quality and development level. In this setting, large domestic 
saving or financial market depth fosters foreign capital inflows. Broner and Ventura 
(2016) emphasize that financial market openness actually benefits emerging economies 
only if the countries hold relatively better institutions, more developed domestic 
financial markets, and high initial income per capita.4 

The structure of the rest of this paper is as follows. The next section surveys the 
related literature. In Section III, we conduct an empirical study to find a relationship 
between inequality and financial market openness and perform robustness check tests 
to rebut possible claims on empirical specification. Section IV concludes. 
 

II. Related Literature 
 

The relationship between inequality and economic growth is one of the oldest 
economic research questions in economic history but it still attracts the attention of 
economists. Kuznets (1955 and 1963) pioneers the research on this uncovered question 
with economic data. Recently, Lundberg and Squire (2003) investigate the relationship 
between inequality and economic growth and find fundamental variables that 
influence both inequality and growth simultaneously. 

The relationship between globalization and inequality has been recently highlighted 
in the economic literature as the world economy has been more integrated. Most 
literature that studies the effect of globalization on inequality focuses on the effect of 
goods market openness, i.e., international trade on inequality. There is a long line of 
literature studying the relationship between trade and inequality.5 Recent research 

 

 

4 Kose et al. (2011) empirically support a hypothesis that there are threshold levels of financial 
market development in terms of institutional quality where financial market openness benefits the 
economy more than the cost of openness. 

5 See Goldberg and Pavcnik (2007) for a comprehensive survey on the relationship between inequality 
and globalization in developing countries. 
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focuses on the channel of international trade affecting income across industries, 
occupations, and locations, as the impact of international trade on jobs has surged as 
one of the most controversial issues in politics over the recent decade. Davidson et al. 
(1999), Helpman and Itskhoki (2010), Helpman et al. (2010), and many other papers 
introduce search and matching friction in the labor market to traditional international 
trade model that assumes frictionless adjustment in factor inputs and to find a 
mechanism how trade changes sectoral productivity and demands for input, so that 
affects income distribution and unemployment. 

A few recent studies examine the effect of both trade and financial openness on 
inequality. Jaumotte et al. (2013) find mostly insignificant effects of globalization in 
trade and finance on income inequality with a panel of 51 countries over a period from 
1981 to 2003. They explain the insignificance comes from that trade and financial 
liberalization have offsetting effects: While technological progress and trade tend to 
decrease inequality, financial liberalization has the opposite effect, i.e., inequality 
worsened. Asteriou et al. (2014) also empirically find that trade openness narrows 
inequality, but capital account openness and stock market capitalization have widened 
inequality in the EU-27 countries since 1995. Kim et al. (2017) survey the literature 
on inequality and globalization and use country-level panel data to show trade 
liberalization improves income distribution in South Korea while capital liberalization 
increases income share of top percentile so that inequality has deteriorated. 

Recent studies on the relationship between financial market integration and 
inequality consider complicated relationships between financial market integration, 
financial market development, and income inequality together. Abiad et al. (2008) 
empirically find financial liberalization strengthens the efficiency of allocation in a 
financial market, more than financial market deepening so that inequality narrows as 
financial markets open. A few recent papers discover similar nonlinear relationships 
between financial market integration, financial market development, and income 
inequality to the current study, but with different structures and measures. de Haan and 
Sturm (2017) find that financial liberalization increases income inequality depending 
on the level of financial development and the banking crisis measure. Furceri and 
Loungani (2018) empirically show a positive effect of capital account liberalization on 
income inequality in the short and medium term especially in countries with weak 
financial institutions during financial crises. 

Kunieda et al. (2014) and Bumann and Lensink (2016) are two of the closest studies 
to the current study. Kunieda et al. (2014) perform a cross-sectional analysis and a 
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panel study with a sample of more than 120 countries since 1985 to investigate the 
effect of financial market development measured by the relative size of private credit 
to GDP on income inequality. They provide evidence that that financial market 
development widens income inequality if the domestic financial market is categorized 
as an open economy which has a sufficiently higher financial openness index, i.e., the 
relative size of foreign asset and liabilities to GDP, suggested by Lane and Milesi-
Ferretti (2007), while income inequality is reduced as the financial market matures in 
a closed economy. Bumann and Lensink (2016) empirically find that capital account 
liberalization, measured by a de-jure capital account openness indicator, Chinn and Ito 
(2006) index, tends to improve income inequality only if the level of financial depth 
as measured by the relative size of private credit supply in a market is sufficiently high. 

Our work differs from these two studies as follows. First, we adopt a fundamental 
relationship between a country’s income and inequality, called the Kuznets hypothesis 
and the finding of Picketty and Saez (2003) with the inverse-S curve of the relationship 
between GDPs per capita and income inequality. It is important because financial 
markets in richer countries are tended to be more developed. Omitting the country’s 
income variables bias the estimated effect of financial market development and 
financial market integration together on income inequality. We also cross-check the 
relationship with several different indicators of financial market integration as well as 
financial market development. As Kose et al. (2010) discuss, there is a debate about 
the advantages and disadvantages of de-facto (financial flows) and de-jure measures 
(capital control) of financial market integration. The de-facto index of financial market 
integration measures the actual volume of cross-border capital flows, which can show 
a different pattern from the de-jure measure, especially in countries where capital 
control policy works ineffectively. Kunieda et al. (2014) rely on only a de-facto 
measure of capital account openness, the relative size of foreign assets and liabilities 
to GDP. Bumann and Lensink (2016) use a de-jure measure, Chinn and Ito (2006) 
index in their main analysis, while their robustness check with a de-facto measure of 
capital account openness, suggested by Lane and Milesi-Ferretti (2007) fail to support 
the statistically significant interaction effect. We also cover several different financial 
market development measures most commonly used in the literature including the 
relative size of liquidity liabilities to GDP (King and Levine, 1993), private credit by 
deposit money banks and other financial institutions to GDP (Beck, 2002), stock 
market capitalizations to GDP (Levine and Zervos, 1998). 
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III. Empirical Study 
 

The panel data used comprise 174 countries for the period 1995-2017. We examine 
the impact of capital account openness on income inequality and investigate whether 
this effect varies with the degree of financial market development. 

 
1. Variables and Data 
 
The income inequality measure used in the analysis is the Gini coefficient. We 

collect the Standardized World Income Inequality Database (SWIID) from Solt (2016). 
There are two types of Gini coefficients: market income Gini coefficient and disposable 
income Gini Coefficient. The Gini coefficient based on disposable income is used in 
our baseline empirical model, and the market income base Gini coefficient is used for 
a robustness test. 

Main explanatory variables are capital account openness and financial development 
measures. We use a de-jure financial openness measure from Fernández et al. (2016). 
This reflects a capital control indicator constructed based on IMF’s AREAER (Annual 
Report on Exchange Arrangements and Exchange Restrictions). A de-facto financial 
market integration measure used in the robustness check is constructed following Lane 
and Milesi-Ferretti (2001). This is a quantity-based financial market integration 
measure defined by the ratio of foreign assets and liabilities to GDP. 

Variables measuring the financial development level are liquid liabilities in the 
baseline model, and private credit and stock market capitalization are used in the 
robustness test. Those are all expressed in terms of the percentage of GDP. Other 
control variables that might affect income inequality are trade integration, employment 
in the agriculture sector, the export ratio of high technology products, CPI inflation 
rate, primary school enrollment, and government expenditure on education. The 
description and source of variables are presented in Table 1. 
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Table 1. Variable Definition and Data Source 

Variables Definition Source 

Dependent Variables 

GINI_DISP 
Gini coefficient, disposable 
(natural logarithm of Gini) 

Solt (2016)  

GINI_MKT 
Gini coefficient, market 
(natural logarithm of Gini) 

Solt (2016) 

Explanatory Variables 

GDPPC 
GDP per capita, PPP  
(constant 2011 international $, natural 
logarithm of GDPPC) 

World Development Indicators, 
World Bank 

KA_FS Capital Market Restriction Measure   Fernández et al. (2016) 

KA_ED 
Gross portfolio (equity and debt) assets 
and liabilities to GDP (%) 

Global Financial Development  
Database, World Bank  

LIQUID_LIAB Liquid liabilities to GDP (%) 
Global Financial Development  
Database, World Bank  

PRIV_CREDIT 
Private credit by deposit money banks and 
other financial institutions to GDP (%) 

Global Financial Development  
Database, World Bank  

STOCK_CAPITAL Stock market capitalization to GDP (%) 
Global Financial Development  
Database, World Bank  

Other Control Variables  

TI 
Exports and imports of goods and services 
(% of GDP) 

World Development Indicators, 
World Bank 

EMPL_AGG 
Employment in agriculture  
(% of total employment) 

World Development Indicators, 
World Bank 

HTECH_EXP 
High-technology exports  
(% of manufactured exports) 

World Development Indicators, 
World Bank 

CPI Inflation, consumer prices (annual %) 
World Development Indicators, 
World Bank 

SCHOOL School enrollment, primary (% gross) 
World Development Indicators, 
World Bank 

GOVT 
Government expenditure on education, 
total (% of GDP) 

World Development Indicators, 
World Bank 
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2. Empirical Specification 
 
The empirical model specification is given by Equation (1). The square term of GDP 

per capita, 𝐺𝐷𝑃𝑃𝐶௧
ଶ , is included to test the Kuznets hypothesis. According to Kuznets 

(1955), the relationship between states of economic development and income 
inequality is nonlinear. Income inequality gets worsen at the early stages of economic 
development, but income inequality gets improved as an economy reaches its steady 
state. Kuznets hypothesis expects the inverse-U shape relationship of Gini coefficient 
and GDP per capita, which result in a positive estimate for 𝐺𝐷𝑃𝑃𝐶௧ and a negative 

estimated coefficient for 𝐺𝐷𝑃𝑃𝐶௧
ଶ . 

In addition to the Kuznets hypothesis, Piketty and Saez (2003) find that income 
inequality has worsened in most advanced countries since the 1970s. To capture the 
finding of Picketty and Saez (2003), we include the cubic term of GDP per capita, 

𝐺𝐷𝑃𝑃𝐶௧
ଷ , as expecting to have a positive coefficient with a sufficient condition on 

other terms in our model specification. 
 

𝐺𝐼𝑁𝐼_𝐷𝐼𝑆𝑃௧ ൌ   𝛼  𝛽ଵ𝐺𝐷𝑃𝑃𝐶௧  𝛽ଶ𝐺𝐷𝑃𝑃𝐶௧
ଶᇣᇧᇧᇧᇧᇧᇧᇧᇤᇧᇧᇧᇧᇧᇧᇧᇥ

௨௭௧௦ ு௬௧௦௦

   𝛽ଷ𝐺𝐷𝑃𝑃𝐶௧
ଷᇣᇧᇧᇤᇧᇧᇥ

௧௧௬ିௌ௭ ு௬௧௦௦ 

  𝛽ସ𝐾𝐴_𝐹𝑆௧  𝛽ହ𝐿𝐼𝑄𝑈𝐼𝐷_𝐿𝐼𝐴𝐵௧  𝛽𝐾𝐴_𝐹𝑆௧   
 

                                     ൈ 𝐿𝐼𝑄𝑈𝐼𝐷_𝐿𝐼𝐴𝐵௧  𝑋௧𝛾௧  𝜇௧  𝜂  𝜀௧ 
(1) 

 
The subscript i and t represent country i and year t, respectively. 𝐾𝐴_𝐹𝑆 denotes 

capital market restriction measure reflecting capital account openness taken from 
Fernández et al. (2016). 𝐿𝐼𝑄𝑈𝐼𝐷_𝐿𝐼𝐴𝐵  denotes liquid liabilities representing the 
degree of financial market development. The interaction terms of the two variables, 
𝐾𝐴_𝐹𝑆 ൈ 𝐿𝐼𝑄𝑈𝐼𝐷_𝐿𝐼𝐴𝐵 is also included. The coefficient of the interaction term is 
expected to be negative meaning that the impact of capital account openness on income 
equality is nonlinear, specifically opening capital market worsens income inequality at 
the low degree of financial development, but opening capital market improves income 
inequality at the high degree of financial development. 
𝑋௧ denote other control variables such as trade integration measure, employment 

in the agriculture sector, the export ratio of high technology products, CPI inflation 
rate, primary school enrollment, and government expenditure on education. 𝜇௧ and 
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𝜂 denote time fixed effects and country fixed effects, respectively. Summary statistics 
are reported in Table A1 in the appendix. 

 
3. Main Results 
 
In Section III, we discuss the empirical result based on Equation (1). This empirical 

model includes the financial development measure (LIQUID_LIAB), financial 
openness index (KA_FS), and the interaction terms of those two variables.  

The main empirical result based on Equation (1) is presented in Table 2. The result 
confirms the Kuznets hypothesis and the finding of Picketty and Saez (2003) with the 
inverse-S curve of the relationship between GDPs per capita and Gini coefficients. 

For instance, model (1) has 𝐺𝐼𝑁𝐼௧ ൌ 0.006 𝐺𝐷𝑃𝑃𝐶௧
ଷ െ 0.140 𝐺𝐷𝑃𝑃𝐶௧

ଶ 
1.119 𝐺𝐷𝑃𝑃𝐶௧  𝑐𝑜𝑛𝑠𝑡., which has three real roots with a positive coefficient on the 
cubic term.6 

The result shows that financial development measured by LIQUID_LIAB, 
PRIV_CREDIT, and STOCK_CAPITAL, is positively associated with income inequality. 
This is consistent with what occurs in the early stage of financial market development 
in Greenwood and Jovanovic (1990). Fixed costs of market participation in their model 
allow only limited agents to access financial intermediaries in a closed economy. 
Financial market development disproportionally benefits agents who participate in the 
financial market, in particular, at an early stage of financial market development level, 
which increases income inequality.7  

The result also shows that capital account openness is associated with increased 
income inequality. However, the estimated coefficient of interaction terms of financial 
development and capital account openness turns out to be negative. This means that 
the positive effect of capital account openness on income inequality is more pronounced 

 

 

6 The necessary condition of the Kuznets-Picketty-Saez hypothesis is 𝛽ଶ
ଶ െ 3𝛽ଵ𝛽ଶ  0 and 𝛽ଷ  0. 

7  In Greenwood and Jovanovic (1990), financial intermediaries provide assets that pay higher 
expected rates of return on investment from more opportunity of pooling risk and acquiring important 
information but charging once-and-for-all lump-sum membership cost of joining “organizational 
capital” based on Townsend (1978 and 1983).  
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Table 2. Panel Regression with Time and Country Fixed Effects 

Dependent 
Variable 

GINI_DISP 
(1) (2) (3) (4) (5) (6) 

GDPPC 
1.119482*** 1.549557*** 1.634294*** 2.151241*** 1.635036** 5.335873*** 

(0.251) (0.253) (0.454) (0.783) (0.762) (1.019) 

GDPPC2 
-0.140339*** -0.188911*** -0.189777*** -0.271766*** -0.207385** -0.613697*** 

(0.029) (0.029) (0.051) (0.086) (0.084) (0.110) 

GDPPC3 
0.005669*** 0.007663*** 0.007384*** 0.010993*** 0.008349*** 0.023147*** 

(0.001) (0.001) (0.002) (0.003) (0.003) (0.004) 

KA_FS 
  0.028706*** 0.040674*** 0.035341*** 0.044947*** 
  (0.010) (0.014) (0.013) (0.011) 

LIQUID_LIAB 
  0.000265** 0.000632***   
  (0.000) (0.000)   

KA_FSൈ 
LIQUID_LIAB 

  -0.000037 -0.000328**   
  (0.000) (0.000)   

PRIV_CREDIT 
    0.000760***  
    (0.000)  

KA_FSൈPRIV_ 
CREDIT 

    -0.000298**  
    (0.000)  

STOCK_ 
CAPITAL 

     0.000731*** 
     (0.000) 

KA_FSൈSTOCK_
CAPITAL 

     -0.000783*** 
     (0.000) 

TI 
   0.000131 0.000182* 0.000148 
   (0.000) (0.000) (0.000) 

EMPL_AGG 
   -0.001606*** -0.001383*** -0.001829*** 
   (0.000) (0.000) (0.000) 

HTECH_EXP 
   0.000591*** 0.000339* 0.000480** 
   (0.000) (0.000) (0.000) 

CPI 
   0.000248* 0.000207 0.000278 
   (0.000) (0.000) (0.000) 

SCHOOL 
   0.000974*** 0.001046*** 0.001124*** 
   (0.000) (0.000) (0.000) 

GOVT 
   -0.007147*** -0.008274*** -0.006469*** 
   (0.002) (0.002) (0.002) 

Time FE X O O O O O 
Country FE O O O O O O 
Observations 2,934 2,934 1,649 1,039 1,038 945 
Country Groups 174 174 94 86 86 80 
R-squared 0.024 0.061 0.070 0.168 0.218 0.210 

Notes: Standard errors are reported in parentheses. *, **, and *** indicate significance at the 10%, 5%, 
and 1% levels, respectively. 
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in the countries with relatively low degrees of financial market development. This 
supports our research hypothesis. 

Broner and Ventura (2016) may help to understand a mechanism of the relationship 
between financial market integration and income inequality. In their model, the 
probability of “capital flight” from domestic markets depends on domestic financial 
depth because foreign investors who are risk-loving may introduce financing sources 
to the domestic market while domestic investors who are more risk-averse prefer 
putting their savings in the foreign market. Since the preference over risks is different 
between domestic and foreign investors, opening financial markets may result in net 
capital inflow or net capital outflow depending on domestic financial market quality 
and development level. In this setting, large domestic saving or financial market depth 
fosters foreign capital inflows. The key point is that in less developed financial markets 
but opened to foreign markets, non-participants in domestic and international financial 
markets suffer more risks but are not buffered by buying financial assets. They do not 
enjoy the benefit of integrated markets but burden its cost. On the other hand, participants 
in domestic and international financial markets enjoy the benefit of financial markets 
integrated with foreign markets. 

We can calculate a threshold point of the degree of financial market development to 
change the effect of financial market openness on income inequality when other things 
are fixed. For example, in Model (4) solving 𝛽ସ  𝛽𝐿𝐼𝑄𝑈𝐼𝐷_𝐿𝐼𝐴𝐵௧ ൌ 0 gives the 
threshold of Liquid Liability/GDP = 124% which is around the 95th percentile of 
Liquid Liability/GDP. If other variables’ effects are controlled, in a country with the 
Liquid Liability/GDP less than 124% financial market openness may increase the 
income inequality measure while in others the openness may reduce the Gini coefficient. 

The size of estimates seems small, which are thousands or less, but it is important 
to notice that the estimates are statistically significant, and most dependent variables 
are measure in percentages. For example, the Gini coefficient in the country with 95th 
percentile of Liquid Liability/GDP (=113.4%) is higher than the Gini coefficient in the 
country with 5th percentile of Liquid Liability/GDP (=11.6%) by 0.027, which is 
relatively large compared to the mean of Gini coefficient as of 3.605. 

As Table 3 shows, the main result stays consistent when we use the Gini coefficient 
evaluated in market values (GINI_MKT). The estimated coefficient of the interaction 
term becomes insignificant when quantity-based de-facto financial market integration 
measure, KA_ED is used instead of KA_FS.  
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Table 3. Panel Regression with Alternative Gini Coefficient and Financial Openness 

 Dependent Variable: GINI_MKT & 
Capital Account Openness(KA): KA_FS 

Dependent Variable: GINI_DISP &  
Capital Account Openness(KA): KA_ED 

 (1) (2) (3) (4) (5) (6) 

GDPPC 
2.652829*** 2.455122*** 5.825007*** -0.60675043 -0.52486149 7.79403077*** 

(0.712) (0.699) (0.943) (1.325) (1.289) (1.640) 

GDPPC2 
-0.325118*** -0.299679*** -0.669997*** 0.04524455 0.04186788 -0.84268769*** 

(0.078) (0.077) (0.102) (0.146) (0.142) (0.177) 

GDPPC3 
0.012795*** 0.011705*** 0.025206*** -0.00122718 -0.00130126 0.02986154*** 

(0.003) (0.003) (0.004) (0.005) (0.005) (0.006) 

KA 
0.040627*** 0.049649*** 0.056138*** 0.00004763 -0.00002677 0.00011352*** 

(0.013) (0.012) (0.010) (0.000) (0.000) (0.000) 

LIQUID_LIAB 
0.000943***   0.00037425**   

(0.000)   (0.000)   
KA ൈLIQUID_ 
LIAB 

-0.000263*   0.00000014   
(0.000)   (0.000)   

PRIV_CREDIT 
 0.000856***   0.00018545**  
 (0.000)   (0.000)  

KA ൈPRIV_ 
CREDIT 

 -0.000435***   0.00000097***  
 (0.000)   (0.000)  

STOCK_ 
CAPITAL 

  0.000723***   0.00016658* 
  (0.000)   (0.000) 

KA ൈSTOCK_ 
CAPITAL 

  -0.000929***   -0.00000002 
  (0.000)   (0.000) 

TI 
0.000351*** 0.000372*** 0.000392*** 0.00041345*** 0.00046741*** 0.00044946*** 

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

EMPL_AGG 
-0.001619*** -0.001382*** -0.001687*** -0.00292636*** -0.00276976*** -0.00316284*** 

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

HTECH_EXP 
0.000302 0.000101 0.000331* -0.00009555 -0.00035613 0.00015964 
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

CPI 
0.000143 0.000131 0.000187 0.00004061 -0.00008803 -0.00038139 
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

SCHOOL 
0.000655*** 0.000780*** 0.000953*** -0.00011831 -0.00002664 -0.00008478 

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

GOVT 
-0.003195* -0.003321** -0.001943 -0.01125856*** -0.01092912*** -0.01164090*** 

(0.002) (0.002) (0.002) (0.002) (0.002) (0.002) 
Observations 1,039 1,038 945 777 784 679 
Country Groups 86 86 80 73 73 64 
R-squared 0.207 0.242 0.249 0.219 0.251 0.292 

Notes: Time and country fixed effects are included. Standard errors are reported in parentheses. *, **, 
and *** indicate significance at the 10%, 5%, and 1% levels, respectively.  
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4. Robustness Tests 
 
We conduct two robustness tests. First, we conduct a panel regression in which 

sample countries are divided into four groups by degree of financial development 
measured by LIQUID_LIAB, and then examine how capital account openness affects 
income inequality in each country group. In addition, using the same sample divided 
by LIQUID_LIAB, we test whether the results alter with alternative Gini coefficient, 
financial development and capital account openness measures. Second, we check 
whether our main results are robust to alternative model specifications. These are 
instrumental variables regression and a dynamic panel regression.  

 
(1) Panel Regression by Country Group with Alternative Measures  

We divide sample countries into four groups by the degree of financial development. 
In doing so, we use the 5-year (1990~1994) averages of LIQUID_LIAB. Note that our 
sample period starts in 1995 so the financial market development used to divide sample 
countries is given information over the sample period. Countries in each group are 
presented in Table A2, and the basic statistics are reported in Table A3 in the appendix. 

Table 4 shows that the impact of capital account openness on income inequality is 
positive and statistically significant only in the first quartile of the degree of financial 
development. In other words, opening capital markets is negatively associated with 
income inequality in the country group with relatively low degree of financial 
development. This result is consistent with the main empirical result which shows that 
the positive effect of capital account openness on income inequality is more 
pronounced in the countries with relatively low degrees of financial market development.  

In the baseline empirical model, the Gini coefficient based on disposable income 
(GINI_DISP) is used. To test whether the main empirical result is robust to alternative 
Gini coefficient, we use the Gini coefficient based on market income (GINI_MKT) 
instead of GINI_DISP. As presented in Table 5, the statistically significant and positive 
effect of capital account openness on income inequality is found only in the country 
group with relatively low degree of financial market development, which is consistent 
with the main result. 
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Table 4. Panel Regression by Country Group 

Dependent  
Variable 

GINI_DISP 

(1) 
D25th=1  

(2) 
D50th=1 

(3) 
D75th=1 

(4) 
D100th=1 

GDPPC 
-0.0334 0.1297 -0.0779 -0.0483 

(0.064) (0.087) (0.092) (0.048) 

KA_FS 
0.0657* 0.0090 -0.0386** 0.0056 

(0.031) (0.055) (0.017) (0.019) 

TI 
-0.0005 0.0004 -0.0002 0.0002 

(0.000) (0.001) (0.000) (0.000) 

EMPL_AGG 
-0.0011 -0.0012 -0.0019 0.0074*** 

(0.001) (0.003) (0.003) (0.002) 

HTECH_EXP 
0.0000 0.0012*** 0.0012 0.0002 

(0.001) (0.000) (0.001) (0.000) 

CPI 
0.0003 -0.0011 0.0008 -0.0004** 

(0.000) (0.001) (0.001) (0.000) 

SCHOOL 
0.0009 0.0019** -0.0001 -0.0023** 

(0.001) (0.001) (0.001) (0.001) 

GOVT 
-0.0090 -0.0115** 0.0156 -0.0042 

(0.006) (0.005) (0.011) (0.004) 

Observations 154 238 284 335 

Country Groups 16 20 24 24 

R-squared 0.685 0.375 0.271 0.341 

Notes: Year and country fixed-effects are included. Dx th denotes country group of which the financial 
market development measured by the liquid liabilities to GDP (%) is less than x th quantile but 
greater than x-25th quantile. Robust standard errors are reported in parentheses. *, **, and *** 
indicate significance at the 10%, 5%, and 1% levels, respectively.  

  
We also conduct the robustness test to check whether our main empirical results 

alter with different financial development measures. Those alternative measures are 
private credit to GDP ratio (PRIV_CREDIT) and stock market capitalization to GDP 
(STOCK_CAPITAL). The empirical results with PRIV_CREDIT and STOCK_ 
CAPITAL are presented in Table 6 and Table 7, respectively. The empirical result 
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Table 5. Panel Regression with Alternative Gini Coefficient 

Dependent  
Variable 

GINI_MKT 

(1) 
D25th=1  

(2) 
D50th=1 

(3) 
D75th=1 

(4) 
D100th=1 

GDPPC 
-0.0290 0.0779 -0.0592 -0.1059** 

(0.058) (0.073) (0.063) (0.050) 

KA_FS 
0.0640** 0.0046 -0.0190 0.0042 

(0.025) (0.046) (0.025) (0.023) 

TI 
-0.0004 0.0003 0.0006* 0.0004** 

(0.000) (0.001) (0.000) (0.000) 

EMPL_AGG 
-0.0012** -0.0010 -0.0038 0.0064*** 

(0.001) (0.003) (0.002) (0.002) 

HTECH_EXP 
-0.0002 0.0010*** 0.0003 0.0006 

(0.001) (0.000) (0.001) (0.000) 

CPI 
0.0003 -0.0018* -0.0008 -0.0003* 

(0.000) (0.001) (0.001) (0.000) 

SCHOOL 
0.0005 0.0015* 0.0001 -0.0010 

(0.001) (0.001) (0.001) (0.001) 

GOVT 
-0.0049 -0.0056 0.0246** -0.0027 

(0.005) (0.005) (0.011) (0.003) 

Observations 154 238 284 335 

Country Groups 16 20 24 24 

R-squared 0.661 0.311 0.465 0.427 

Notes: Year and country fixed-effects are included. Dx th denotes country group of which the financial 
market development measured by the liquid liabilities to GDP (%) is less than x th quantile but 
greater than (x-25)th quantile. Robust standard errors are reported in parentheses. *, **, and *** 
indicate significance at the 10%, 5%, and 1% levels, respectively.  

 
from the different country groups divided by PRIV_CREDIT is also consistent with 
the result from Table 4, though the significant coefficient of the capital account openness 
is found in the 2nd quartile of the country group, not the first quartile (Table 6). The 
country group sorted by STOCK_CAPITAL turns out to be insignificant in any of the 
1st and 2nd quartile of country groups (Table 7).  



192 Jae Wook Jung and Kyunghun Kim 

ⓒ Korea Institute for International Economic Policy 

Additionally, we conduct the robustness test with an alternative capital account 
openness measure which is KA_ED. This is gross portfolio (equity and debt) assets 
and liabilities to GDP ratio (%). Note that KA_FS that measures capital market 
restriction (Fernández et al., 2016) is used for the baseline empirical model. Our main 
result is also robust to the alternative capital account openness measure, as shown in 
Table 8. 

 
Table 6. Panel Regression by Alternative Financial Development: PRIV_CREDIT 

Dependent 
Variable 

GINI_DISP 

(1) 
D25th=1  

(2) 
D50th=1 

(3) 
D75th=1 

(4) 
D100th=1 

GDPPC 
-0.0886 0.0783 -0.1343 -0.0564 

(0.083) (0.096) (0.114) (0.065) 

KA_FS 
0.0295 0.0681*** -0.0234 0.0203 

(0.059) (0.018) (0.033) (0.029) 

TI 
-0.0012 0.0011** -0.0008 0.0003 

(0.001) (0.000) (0.000) (0.000) 

EMPL_AGG 
-0.0016* -0.0029** 0.0075 0.0025 

(0.001) (0.001) (0.010) (0.003) 

HTECH_EXP 
0.0016** -0.0015 0.0017* 0.0001 

(0.001) (0.001) (0.001) (0.000) 

CPI 
0.0004 0.0004 -0.0001 -0.0006 

(0.001) (0.000) (0.003) (0.001) 

SCHOOL 
0.0007 0.0012* 0.0012 -0.0002 

(0.001) (0.001) (0.002) (0.001) 

GOVT 
-0.0074 -0.0053 0.0095 -0.0060 

(0.006) (0.006) (0.015) (0.004) 

Observations 118 211 213 469 

Country Groups 12 23 18 31 

R-squared 0.550 0.553 0.231 0.160 

Notes: Year and country fixed-effects are included. Dx th denotes country group of which the financial 
market development measured by the private credit to GDP (%) is less than x th quantile but 
greater than (x-25)th quantile. Robust standard errors are reported in parentheses. *, **, and *** 
indicate significance at the 10%, 5%, and 1% levels, respectively.  
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Table 7. Panel Regression by Alternative Financial Development: STOCK_CAPITAL 

Dependent 
Variable 

GINI_DISP 

(1) 
D25th=1  

(2) 
D50th=1 

(3) 
D75th=1 

(4) 
D100th=1 

GDPPC 
-0.0372 -0.1062 0.0303 -0.2212** 

(0.058) (0.081) (0.058) (0.078) 

KA_FS 
0.0463 0.0560 0.0356 -0.0089 

(0.043) (0.040) (0.024) (0.023) 

TI 
-0.0002 -0.0003 0.0014** 0.0002 

(0.001) (0.001) (0.000) (0.000) 

EMPL_AGG 
-0.0041*** -0.0023* 0.0029 0.0039 

(0.001) (0.001) (0.003) (0.003) 

HTECH_EXP 
0.0011*** -0.0023 -0.0002 -0.0008 

(0.000) (0.002) (0.001) (0.001) 

CPI 
-0.0001 0.0010 0.0013 -0.0001 

(0.000) (0.001) (0.001) (0.002) 

SCHOOL 
0.0020 0.0017** 0.0006 -0.0012 

(0.001) (0.001) (0.001) (0.001) 

GOVT 
-0.0027 -0.0086 -0.0105* -0.0017 

(0.008) (0.008) (0.006) (0.006) 

Observations 175 188 213 221 

Country Groups 16 15 16 14 

R-squared 0.452 0.438 0.543 0.400 

Notes: Year and country fixed-effects are included. Dx th denotes country group of which the financial 
market development measured by the stock market capitalization to GDP (%) is less than x th 
quantile but greater than (x-25)th quantile. Robust standard errors are reported in parentheses. *, 
**, and *** indicate significance at the 10%, 5%, and 1% levels, respectively. 
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Table 8. Panel Regression by Alternative Capital Account Openness: KA_ED 

Dependent 
Variable 

GINI_DISP 

(1) 
D25th=1  

(2) 
D50th=1 

(3) 
D75th=1 

(4) 
D100th=1 

GDPPC 
-0.2724 -0.1758 -0.1580** -0.0375 

(0.161) (0.137) (0.066) (0.057) 

KA_ED 
0.0016* 0.0003 0.0000 0.0001 

(0.001) (0.001) (0.000) (0.000) 

TI 
0.0005 0.0010* -0.0004 0.0002 

(0.001) (0.001) (0.000) (0.000) 

EMPL_AGG 
-0.0022** 0.0016 -0.0095* 0.0057* 

(0.001) (0.004) (0.005) (0.003) 

HTECH_EXP 
0.0003 0.0003 0.0015** 0.0006 

(0.000) (0.001) (0.001) (0.000) 

CPI 
-0.0004 -0.0001 0.0005 -0.0036*** 

(0.001) (0.002) (0.000) (0.001) 

SCHOOL 
-0.0031** 0.0009* -0.0000 -0.0016 

(0.001) (0.000) (0.001) (0.001) 

GOVT 
-0.0095 -0.0069** -0.0061 -0.0086** 

(0.008) (0.003) (0.009) (0.004) 

Observations 114 123 179 253 

Country Groups 13 16 18 23 

R-squared 0.690 0.546 0.416 0.320 

Notes: Two-year lagged KA_ED, year and country fixed-effects are included. Dx th denotes country 
group of which the financial market development measured by the liquid liabilities to GDP (%) 
is less than x th quantile but greater than (x-25)th quantile. Robust standard errors are reported 
in parentheses. *, **, and *** indicate significance at the 10%, 5%, and 1% levels, respectively.  
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(2) Alternative Model Specifications 

We use instrumental variables (IVs) to address potential endogeneity problems.8 
One of the concerns is the reverse causality that the dependent variable, the Gini 
coefficient may affect explanatory variables, in particular, capital account openness 
which is our main explanatory variable of interest. If there is a systemic tendency that 
countries with different level of Gini coefficients have greater or smaller capital 
account openness, estimates can be biased. To test whether the potential endogeneity 
issue alters the main results, we introduce IVs regression.  
IVs used are dummy variables for legal system origin classified into English common 

law, French commercial code, German commercial code, Scandinavian commercial 
code, and socialist laws from La Porta et al. (1999). Since IVs are time-invariant 
country-specific characteristics, those cannot be estimated in the model with the 
country-fixed effects. Thus, we exclude the country-fixed effects. The IV regression 
result is presented in Table 9, which shows that the capital account openness worsens 
income inequality in the first and second quartile of country groups, which is consistent 
with the main result. 

Lastly, we conduct the second robustness test with respect to the alternative model 
specification. To this end, a dynamic panel regression is taken into consideration. In 
the dynamic panel model, the lagged dependent variable is included in the set of 
explanatory variables. The result shows that opening capital markets worsens income 
inequality in the countries with low financial development, which is also consistent 
with the main result. 
 
 
 
 
 
 

 

 

8 A correlation between LIQUID_LIAB and KA_FS is about 0.2. Correlations between KA_FS and 
alternative measures of financial development such as PRIV_CREDIT and STOCK_CAPITAL are 
0.31 and 0.16, respectively.  
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Table 9. IV Regression 

Dependent  
Variable 

GINI_DISP 

(1) 
D25th=1  

(2) 
D50th=1 

(3) 
D75th=1 

(4) 
D100th=1 

GDPPC 
0.0211 -0.3633*** 0.1776 -0.2897*** 

(0.041) (0.036) (0.111) (0.021) 

KA_FS 
0.9820*** 0.9804*** -1.4751*** -0.0862 

(0.211) (0.162) (0.318) (0.056) 

TI 
-0.0008 -0.0087*** 0.0019*** -0.0022*** 

(0.001) (0.001) (0.000) (0.000) 

EMPL_AGG 
-0.0001 -0.0125*** -0.0156*** 0.0034*** 

(0.002) (0.002) (0.002) (0.001) 

HTECH_EXP 
0.0066 -0.0059*** -0.0044*** 0.0053*** 

(0.005) (0.002) (0.001) (0.001) 

CPI 
0.0024** 0.0094*** -0.0083* -0.0008 

(0.001) (0.002) (0.005) (0.001) 

SCHOOL 
-0.0039* -0.0039** -0.0081** 0.0019 

(0.002) (0.002) (0.004) (0.001) 

GOVT 
0.0659** -0.0030 -0.1806*** 0.0437*** 

(0.031) (0.010) (0.023) (0.006) 

Observations 154 238 284 335 

Notes: Year fixed-effects are included. Instrument variables are dummy variables for legal system origin, 
classified into English common law, French commercial code, German commercial code, 
Scandinavian commercial code, and socialist laws from La Porta et al. (1999). Dx th denotes 
country group of which the financial market development measured by the liquid liabilities to 
GDP (%) is less than x th quantile but greater than (x-25)th quantile. Robust standard errors are 
reported in parentheses. *, **, and *** indicate significance at the 10%, 5%, and 1% levels, 
respectively.  
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Table 10. Dynamic Panel 

Dependent 
Variable 

GINI_DISP 

(1) 
D25th=1  

(2) 
D50th=1 

(3) 
D75th=1 

(4) 
D100th=1 

L.GINI_DISP 
0.8749*** 0.9404*** 0.8878*** 0.8736*** 

(0.035) (0.036) (0.029) (0.029) 

GDPPC 
0.0041 -0.0066 -0.0524*** -0.0199 

(0.014) (0.010) (0.019) (0.014) 

KA_FS 
0.0183*** -0.0088 0.0233** -0.0006 

(0.007) (0.005) (0.010) (0.005) 

TI 
0.0000 0.0000 -0.0001** -0.0000 

(0.000) (0.000) (0.000) (0.000) 

EMPL_AGG 
0.0001 -0.0004 -0.0004 0.0001 

(0.000) (0.000) (0.000) (0.001) 

HTECH_EXP 
-0.0000 0.0004** -0.0000 0.0003*** 

(0.000) (0.000) (0.000) (0.000) 

CPI 
-0.0000 0.0000 -0.0001 -0.0006* 

(0.000) (0.000) (0.000) (0.000) 

SCHOOL 
0.0001 0.0000 -0.0002 -0.0001 

(0.000) (0.000) (0.000) (0.000) 

GOVT 
-0.0002 -0.0034*** 0.0009 -0.0006 

(0.001) (0.001) (0.002) (0.001) 

Observations 106 189 232 279 

Notes: Year and country fixed-effects are included. Dx th denotes country group of which the financial 
market development measured by the liquid liabilities to GDP (%) is less than x th quantile but 
greater than (x-25)th quantile. Robust standard errors are reported in parentheses. *, **, and *** 
indicate significance at the 10%, 5%, and 1% levels, respectively. 
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V. Conclusions 
 

This paper studies the effect of financial market integration on income inequality 
within a country that opens the financial market. We find novel empirical evidence 
that financial market integration and financial market development interact to change 
income inequality. Specifically, the effect of financial market integration on income 
inequality is nonlinear and depends on the financial market development level. When 
financial markets are underdeveloped, income inequality gets worse as financial 
markets open. Opening financial markets, however, may have an ambiguous effect on 
income inequality in countries with developed financial markets. 

As discussed earlier, it is hard for the conventional economic model that considers 
financial market integration similar to financial market development to address the 
nonlinear and conditional effect of financial market openness on inequality. 
Heterogeneous holding of foreign assets across income and asset levels can be 
considered in the future theoretical study to understand a mechanism of the interaction 
of financial market openness and domestic market development on the distribution of 
income in a country.  
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Table A2. Country Group by Liquid Liability 

1st quartile (0~25%) 2nd quartile (25~50%) 3rd quartile (50~75%) 4th quartile (75~100%) 
Argentina Bangladesh Albania Antigua and Barbuda 
Azerbaijan Benin Algeria Austria 
Burkina Faso Bhutan Armenia Bahrain 
Burundi Bolivia Aruba Barbados 
Cambodia Botswana Australia Belgium 
Cameroon Brazil Bahamas, The Bulgaria 
Central African Rep. Chile Belarus Canada 
Chad Colombia Belize China 
Congo, Dem. Rep. Comoros Cabo Verde Cyprus 
Congo, Rep. Costa Rica Denmark Czech Republic 
Croatia Cote d'Ivoire Dominica Djibouti 
Dominican Republic El Salvador Ethiopia Egypt, Arab Rep. 
Ecuador Gambia, The Fiji Germany 
Equatorial Guinea Honduras Finland Grenada 
Gabon Kenya France Hong Kong SAR, China 
Ghana Korea, Rep. Greece Israel 
Guatemala Latvia Guyana Italy 
Guinea Lesotho Haiti Japan 
Guinea-Bissau Maldives Hungary Jordan 
Kazakhstan Mauritania Iceland Kuwait 
Lao PDR Mexico India Lebanon 
Lithuania Moldova Indonesia Luxembourg 
Madagascar Myanmar Iran, Islamic Rep. Macao SAR, China 
Malawi Namibia Ireland Malaysia 
Mali Nepal Jamaica Malta 
Mongolia Oman Macedonia, FYR Mauritius 
Mozambique Papua New Guinea Morocco Netherlands 
Nicaragua Paraguay Norway New Zealand 
Niger Poland Pakistan Portugal 
Nigeria Romania Panama Singapore 
Peru Samoa Philippines Spain 
Russian Federation Slovenia Saudi Arabia St. Kitts and Nevis 
Rwanda Solomon Islands Seychelles St. Lucia 
Senegal Sri Lanka South Africa St. Vincent and the Grenadines 
Sierra Leone Sudan Sweden Suriname 
Tanzania Swaziland Syrian Arab Republic Switzerland 
Turkey Togo Trinidad and Tobago Thailand 
Uganda Tonga Tunisia United Kingdom 
Ukraine Venezuela, RB United Arab Emirates United States 
Vietnam Zimbabwe Uruguay Vanuatu 
Zambia  Yemen, Rep.  

Note: Country groups are divided into four based on average of liquid liabilities (% of GDP) in 1990 ~ 
1994. 
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Table A3. Averages of Variables by Quartile Country Groups 

 25th  50th  75th  100th  

LIQUID_LIAB 
20.782 

(11.491) 
29.901 

(12.379) 
46.322 

(19.852) 
86.072 

(51.133) 

Dependent Variables     

GINI_DISP 
3.675 

(0.176) 
3.729 

(0.220) 
3.549 

(0.269) 
3.515 

(0.208) 

GINI_MKT 
3.785 

(0.158) 
3.836 

(0.169) 
3.815 

(0.151) 
3.796 

(0.104) 

Explanatory Variables     

GDPPC 
8.063 

(1.106) 
8.554 

(0.946) 
9.369 

(1.048) 
9.956 

(0.849) 

KA_FS 
0.597 

(0.340) 
0.527 

(0.324) 
0.595 

(0.356) 
0.769 

(0.285) 

KA_ED 
15.691 

(12.011) 
24.907 

(20.859) 
113.645 

(142.152) 
149.358 

(127.431) 

PRIV_CREDIT 
14.607 

(12.557) 
24.184 

(24.184) 
40.369 

(32.097) 
69.488 

(42.381) 

STOCK_CAPITAL 
16.069 

(14.879) 
29.401 

(68.103) 
44.083 

(43.210) 
77.857 

(111.277) 

Note: Standard deviations are reported in parentheses. 

 

 

 




