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Abstract

Essays on empirical analysis of capital controls

by

Jongchan Lee

The Global Financial Crisis (GFC) of 2008-09 focused attention on the possibility

that pre-crisis capital controls had beneficial effects on post-crisis GDP perfor-

mance. The GFC provides a good case for such analysis, because it was almost

unexpected and its impact was worldwide. The first chapter revisits this issue

and makes two main contributions. First, I improve on the methodology of pre-

vious studies in our choices of control variables, measurement of capital controls,

estimating timing of pre-crisis capital controls, and allowing for different types of

capital flows. Second, I apply a new measure of crisis severity and apply it to

the case of the impact of capital controls on post-crisis economic performance.

Findings from cross-sectional regression show that in advanced countries a higher

degree of pre-crisis outflow controls are associated with less severe GDP collapse.

In emerging countries, any type of pre-crisis capital controls is not found signifi-

cant. For developing economies, I found only a partial result that stricter pre-crisis

debt inflow capital controls were associated with an even larger GDP collapse than

in the absence of such controls.

The second chapter investigates the effects of ex ante capital controls in mit-

igating the output cost of the 2008-2009 Global Financial Crisis (GFC). Restric-
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tions on capital accounts are accepted as a tool for ensuring financial stability

among the policy community after the GFC, but the empirical evidence of capital

controls’ usefulness has not yet been clearly verified. I employ Imbens (2000)’s

generalized propensity score (GPS) analysis using 88 cross-country data to handle

this issue. GPS analysis is designed to find the average treatment effect where

the treatment is continuous. The GPS approach in combination with the balanc-

ing property can remove all biases from country characteristics related to capital

controls. I found indeterminate evidence that pre-crisis inflow capital controls

successfully lessened the GDP cost of the GFC. In addition, I found a partial re-

sult that pre-crisis outflow capital controls may even worsen GFC crisis severity.

A contribution of the second chapter is that the GPS method limits the endo-

geneity of capital controls. Another contribution is that I detect non-linear effect

of capital controls on the economic stability.

According to "overborrowing" theory, financial globalization and the subse-

quent rise in consumption sourced by foreign debt in normal times can worsen

the impact of financial crises. However, the theory of international risk sharing

predicts that financial liberalization helps stabilize consumption behaviors. A

contribution of the third chapter is that I investigate the effect of de jure finan-

cial liberalization in Korea on consumption growth in the context of the Global

Financial Crisis using novel empirical methods. Another contribution of the third

chapter is that I document Korea’s de jure and de facto financial globalization

ix



episode in the 2000s and the sudden stop experience during the Global Finan-

cial Crisis (GFC) comprehensively. I found from IV regression that the economic

effect of easing capital inflow controls in Korea was large for the acceleration of

consumption growth, but this effect was statistically insignificant. Limited evi-

dence from synthetic control matching shows that financial liberalization in Korea

did not significantly affect consumption collapse during the GFC.
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Chapter 1

Did Pre-crisis Capital Controls

Mitigate the Severity of the

Global Financial Crisis? -

Evidence from Advanced,

Emerging, and Developing

1



countries

1.1 Introduction

Whether financial liberalization is adversely associated with financial stabil-

ity has been a topic of hot debate for decades. Various channels through which

financial liberalization causes or amplifies external crisis are considered. Sudden

contraction of capital flow raises market interest rate sharply, and investment and

durable goods consumption collapse. Real estate asset price drops as well through

the financial channel. Countries exposed with large external financing face with

liquidity problems. Depreciation by capital flight and pessimistic expectation

lowers the US-dollar value of domestic assets, which are implicitly or explicitly

considered as collateral for international borrowing. The decreased value in col-

lateral causes more capital outflow. In addition, the value of foreign assets held

by residents are vulnerable to global shock.

After the Asian Financial Crisis 1997-98, this topic was studied by empirical

researchers rigorously since the crisis coincided with rapidly opened capital ac-

counts in Asia. However, empirical literature could not find strong cross-country

evidence that financial liberalization is associated with higher incidence or inten-

sity of external crisis. In addition, among the empirical literature which studies

the effect of capital controls on capital flow, there is no consensus that capital

2



controls actually affect the capital flow.

In the event of the Global Financial Crisis 2008-2009, most advanced and

emerging countries experienced output collapse. The Global Financial Crisis is

a good context in which to investigate the effect of capital controls on the out-

put collapse or crisis severity, because it was almost an unexpected event and its

impact was worldwide. Since each country has its own degree of financial lib-

eralization, studying whether the degree of financial openness affects the output

collapse after the worldwide shock is a quasi-experimental research design.

There is empirical literature on the impact of pre-crisis capital controls on

post-crisis economic performance, including papers such as Ostry et al. (2012)

and Blundell-Wignall and Roulet (2013): this literature is reviewed in the next

section. The present paper makes two main contributions. First, we improve on

the methodology of previous studies in our choices of control variables, measure-

ment of capital controls, estimating the timing of capital controls, and allowing for

different types of capital flows. Second, we apply a new measure of crisis severity

and apply it to the case of the impact of capital controls on post-crisis economic

performance.

We improved the methodology of previous research in a comprehensive way and

found different results. We employed various crisis severity measures to guarantee

robustness of the results. We changed the timing of capital controls reasonably and

investigated the effect of various types of capital controls by direction of flow and

3



by asset category, which are inflow1 capital controls, outflow capital controls, debt

capital controls, and equity capital controls. In addition, we selected the control

variables more carefully. Domestic credit to GDP, house real price appreciation,

GDP per capita, and exchange rate regime were added as control variables since

they had been found significant in previous studies on the severity of the Global

Financial Crisis. We investigated all groups of countries with advanced, emerging,

and developing economies.

Another innovation of this research is that we develop a new measure of crisis

severity : the GDP loss rate. The new measure is somewhat similar to other

measures of GDP loss, but has never been formulated in precisely this way and

never applied in this manner. It measures decreased percentage of the actual GDP

relative to the counterfactual GDP path. The GDP loss rate has several advan-

tages over the previous measure. First, it reveals the concept of the counterfactual

GDP path explicitly. Second, what it measures is conceptually clearer than other

measures, how much percentage the actual GDP decreased from a hypothetical

GDP path. Third, application of this measure is flexible according to various

definitions of the counterfactual GDP path.

Our findings are as follow. For advanced countries, higher degree of pre-crisis
1The definition of capital inflow in this paper is non-resident’s purchase of domestic assets

or resident’s sale of foreign assets. Inversely, capital outflow is defined as resident’s purchase
of foreign asset or non-resident’s sale of domestic asset. This directional definition of capital
inflow/outflow is different from the residence-based definition, which is non-resident’s purchase
or sale of domestic assets as capital inflow and resident’s purchase or sale of foreign assets as
capital outflow.

4



outflow controls are associated with less severe GDP collapse. Capital outflows by

residents prior to the Global Financial Crisis might have been a channel in intensi-

fying the GDP collapse since the asset price of external financial assets, especially

United States assets, dropped sharply during the crisis. The results for emerging

countries show no role of any type of pre-crisis capital controls. Loopholes might

have made evasion of the financial restrictions possible, so they weaken the role of

capital controls. Financial liberalization might have helped emerging countries en-

hance productivity of the private sector. This channel might have complemented

the crisis resilience and muted the effect of crisis vulnerability. Ex-post crisis

management policy might have diluted the impact of ex ante capital controls. For

developing countries, we found only a partial result that stricter pre-crisis debt

inflow capital controls are associated with even larger GDP collapse. Develop-

ing countries with poorly managed macroeconomic policies, weak financial sectors

and political instability do not have sufficient resources to manage sudden and

unexpected financial crisis or sudden stop, so they might rather impose stronger

de jure capital controls.

In section 1.2, we describe a brief history of the debate on financial liberaliza-

tion. In section 1.3, we cover related literature. In section 1.4, we explain data

and methodology. In section 1.5, we present baseline results. In section 1.6, we

introduce new measure of crisis severit, GDP loss rate. In section 1.7, we dis-

cuss the results. In section 1.8, we summarize findings and conclusions from the

5



present study.

1.2 Brief history of the debate on financial lib-

eralization

The effect of capital account liberalization on economic welfare has been a topic

of interminable debate for decades. The debate traces back to early 1990s. The

World Bank suggests some guidelines of economic reforms for developing countries

in 1980s. It recommends that financial liberalization should be gradual and be

completed at the end of the reform process. This idea was not criticized directly

at that time. Especially, Jacob A. Frenkel, the chief economist of the Interna-

tional Monetary Fund (IMF), agreed with this general guideline of the financial

liberalization in Frenkel (1983). This trend changed rapidly in the early 1990s.

The United States government and IMF officials started to push the developing

countries to open their capital accounts as fast as possible. Their rationale is well

documented at Guitian (1995)2.

In line with the Washington Consensus toward the financial liberalization, Gui-

tian (1995) offered the following logics. He argued that the open capital account

is not the cause of the balance of payment crisis or economic stability. Policy

makers need to deal with the direct cause of imbalance or instability. Full op-
2M. Guitian was the director of the Monetary and Exchange Affairs Department in the IMF

at that time.
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portunities of financing enhance the efficiency of the economy through the proper

investments. Capital controls are easy to circumvent when there is obvious in-

centive for capital movement. There is concern over losing domestic saving after

opening the capital account, but rather the foreign investment will increase, which

allows the developing countries to enjoy higher GDP growth paths. Capital liber-

alization will reduce the intertemporal misalignment, so the country can benefit

from consumption-output risk sharing.

The advice of rapid financial liberalization was confronted with harsh criti-

cisms after the Asian Financial Crisis in 1997-98. This is mainly because the

affected countries opened their capital accounts before the crisis, according to the

recommendations by the Treasury of United States and the IMF. This argument

was criticized by many researchers. The critics offered rationales for rejecting the

advice of financial globalization and they received wide attention.

Bhagwati (1998) asserts that Thailand and South Korea were forced to open

their capital markets. He argued that the instability risk of short-term foreign debt

inflow was realized and played a main role in the first stage of the crisis. Stiglitz

(2002) assured that the financial globalization policy was the primary cause of

the Asian Financial Crisis. He wondered why these Asian countries needed to

open the capital account since their saving rate was already high, so the marginal

investment that the countries could receive from financial liberalization was lim-

ited. As seen at the Asian Financial Crisis, removal of capital controls caused

7



the external crisis directly. In addition, in contrast to the idea of the defend-

ers of the Washington Consensus, financial globalization does not promote GDP

growth. Moreover, financial globalization does not help to solve the intertemporal

misalignment since capital flow of developing countries is pro-cyclical. He also

doubts the role of capital flow in increasing the efficiency of the economy. He

points out that the capital inflow often fuels a real estate boom, not proper in-

vestment opportunities, which rather increases the economic instability. Earlier,

Mundell (1995) had stated concerns that the capital inflow from financial liberal-

ization might go to consumption directly, rather than into investment that would

boost the output in the future and will help service the foreign debt.

In spite of these criticisms, the US Treasury and the IMF blamed the Asian

countries in trouble, asserting that the main causes of the crisis were corrupt gov-

ernments, rotten institutions, and incomplete reform processes. The debate about

the usefulness of financial liberalization drew attention from empirical researchers,

since the issue was implicitly recognized as fundamentally empirical one at that

time. In particular, the question of how the capital controls are related to the

external crisis was investigated in several empirical studies in early 2000s.

After the series of external crises in several major emerging economies from

1994 to 2002 such as in sequence in Mexico, East Asia, Russia, Brazil, Turkey,

and Argentina, the IMF’s policy advice stepped back from that of the Washington

Consensus, the rapid opening of capital account. Kenneth Rogoff, the IMF chief

8



economist at that time, commented in Rogoff (2003) that certain taxes on capital

inflows might be helpful for countries faced with sudden surges of inflows. He

also admitted that temporary controls were necessary on capital outflows during

the crisis time. For the timing of the financial globalization, he said that the full

opening of the financial market should be take place after a sufficient trade lib-

eralization process in order to guarantee the financing capability of foreign debt

service. The Global Financial Crisis in 2008-2009 affected most of the advanced

and emerging economies. In contrast to the financial liberalizing trend even after

the Asian Financial Crisis, the new overall trend is that the countries began to

close their capital accounts after 2008 (Figure 1.3). The IMF’s institutional view

on capital management policies (IMF(2012)) seems to sponsor this new trend of

financial restrictions. IMF(2012) says "For countries that have to manage the

macroeconomic and financial stability risks associated with inflow surges or dis-

ruptive outflows, a key role needs to be played by macroeconomic policies. . . . In

certain circumstances, capital flow management measures can be useful."

1.3 Literature review

1.3.1 Financial liberalization and economic stability risk

Among the various empirical research questions about financial liberalization,

the issue of its relation to external crisis were emerged especially in light of the

9



historical context. As the emerging world experienced a series of external crises in

several emerging countries from mid 1990s to early 2000s, the question of whether

capital account liberalization affected the external crisis captured the attention

of empirical researchers. However, the results from various empirical studies were

mixed.

Empirical evidence of the effect of financial globalization on the external crisis

studied in mid 2000s were still inconclusive. Edwards (2004) found that de jure

capital controls did not reduce the probability of the incidence of the current

account reversals, a proxy of the external crisis, for 157 countries from 1970-

2001. In addition, this study found that capital controls are not related to the

intensity with which the current account reversal affects the real GDP. Edwards

(2007)’s result from a Probit model is that the marginal effect of both de jure

and de facto capital mobility on the probability of incidence of a capital flow

contraction is positive and statistically significant, but negligibly small. Glick,

Guo, and Hutchison (2006) adopted a new statistical method, propensity score

matching. The study reported that 69 developing countries that liberalized capital

accounts by de jure measures experienced a lower likelihood of currency crises from

1975-1997. Frankel and Cavallo (2004) found that de facto financial liberalization

(foreign debt to GDP) is not statistically significant in explaining the probability

of sudden stop.

10



1.3.2 Capital controls and GDP collapse in the Global Fi-

nancial Crisis

After the Global Financial Crisis in 2008-09, several empirical papers investi-

gated the determinants of GDP collapse. The impact of de facto financial open-

ness on crisis severity was also studied. Blanchard et al. (2010), Claessens et al.

(2010), Berkmen et al. (2012), and Didier et al. (2012) studied the cross-country

determinants of GDP collapse during the Global Financial Crisis. Those stud-

ies employed the following cross section OLS regression equation to address this

research topic.

yi = α + Γ′Xi + εi (1.1)

where yi is severity or GDP collapse during the Global Financial Crisis 2008-

09 for country i. Xi is a vector of candidate determinants of the crisis severity.

Timing of Xi variables are before the crisis (i.e., 2007), so Xi are also candidates

for early warning indicators.

yi, the severity of crisis, is defined by each study. Three types of crisis severity

or GDP collapse measures were adopted by the literature, which are demeaned

GDP growth, GDP growth difference, and GDP forecast error. Blanchard et al.

(2010) employed GDP forecast error, which is GDP growth forecast of 2008Q4 and

2009Q1 made in April 2008 minus actual GDP growth of 2008Q4 and 2009Q1.

11



Blanchard et al. (2010) also used demeaned growth, which is long run (1995-

2007) average GDP growth minus actual GDP growth of 2008Q4 and 2009Q1 for

a crisis severity measure. Claessens et al. (2010) used change in average GDP

growth between 2003-2007 and 2008-2009 for the crisis severity variable. Berkmen

et al. (2012)’s measure for crisis intensity is also GDP forecast error, GDP growth

forecast of 2009 made in June 2008 minus actual GDP growth of 2009. Didier et

al. (2012)’s crisis intensity variable is GDP growth in 2007 minus GDP growth in

2009.

The determinant variables of GDP collapse found to be significant varies by

the literature, but de facto financial liberalization indicators were not found con-

sistently significant. Blanchard et al. (2010) reported that short-term external

debt to GDP and unexpected trading partner GDP growth were significantly asso-

ciated with GDP collapse of 29 emerging countries. Claessens et al. (2010) found

that house price appreciation, growth in bank credit to GDP, current account bal-

ance and trade openness variables were significant in 58 advanced countries and

emerging countries. The financial openness indicator of Claessens et al. (2010)

is defined as share of foreign claims to total claims held by banks in advanced

and emerging economies. It was found to be related to the duration of the cri-

sis, but not to the severity of the crisis. Berkmen et al. (2012) reported that

countries with more leveraged domestic financial systems, stronger credit growth,

more short-term external debt to GDP and pegged exchange rate regimes suf-

12



fered more during the Global Financial Crisis among 33 emerging countries and

121 developing countries. Didier et al. (2012) found that trade to GDP and credit

growth was significant for 170 advanced countries, emerging countries and devel-

oping countries. Didier et al. (2012) employed sum of foreign assets and liabilities

scaled by GDP as de facto financial openness, but it was not shown to contribute

to the GDP collapse consistently.

Ostry et al. (2012)’s analysis on emerging countries is based on the regression

equation ( 1.1), and it included the de jure financial liberalization variable. Its

crisis severity measure is one of three types employed by other literature on GDP

growth difference. It is average GDP growth from 2003-2007 minus that from

2008-2009. Its de jure financial liberalization variable is inflow capital controls

data3, averaged for 2000-2002. It adds other prudential variables4 and covariates.

Ostry et al. (2012) concludes stricter inflow capital controls are associated with

less crisis severity.

We criticize Ostry et al. (2012) here for several reasons. First, selection of

control variables is limited. It employs terms of trade change, growth in trading

partners, and institutional quality, but it does not include trade growth, GDP

per capita, house price appreciation, or exchange rate regime, which were found
3Source is Schindler (2009), for which the data is updated later in Fernandez, Klein, Rebucci,

Schindler, and Uribe (2015). Schindler (2009)’s data series is 1995-2005 while Fernandez et al.
(2015)’s data series is 1995-2013. This paper uses data from Fernandez et al. (2015) since we
need pre-crisis capital controls data, 2006 or 2007.

4They are foreign currency regulations, financial sector capital controls and domestic pru-
dential regulations. Domestic prudential regulations are only partially significant.
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significant in previous literature. Moreover, addition of growth in trading partners

creates an endogeneity issue. It is constructed as difference between the average

growth of trading partners from 2008-09 and 2003-07. This control variable seems

endogenous with GDP collapse since a country’s GDP collapse may well affect

those of trading partners. For example, Brazil and Argentina has each been one

of the largest trading partners to the other. In addition, trading partners tend to

be financially connected. The paper did not fix this endogeneity issue. Second, the

timing of inflow capital controls variable is too far from the period of the Global

Financial Crisis. It uses capital controls data averaged for 2000-2002; however as

shown in Figure 1.3, capital accounts were on the trend of liberalization generally

in emerging countries from 2000 to 2007. Furthermore, annual volatility across

the countries is not negligibly small5. Thus, we think 2006 or 2007 data represents

the pre-crisis capital controls better.

Blundell-Wignall and Roulet (2013) employed dynamic panel regression and

compare the effect of inflow capital controls on GDP growth in emerging countries

before and after the Global Financial Crisis. They found that during the pre-crisis

period (2003-07), inflow capital controls boosted GDP growth, but reduced the

GDP growth rate during the crisis period (2008-09 or 2008-11). The authors

interpret the results such that before the crisis the restrictions on inflow capital
5For example, from Figure 1.3 and Figure 1.4, emerging countries average inflow capital

controls is around 0.4 in 2004, and emerging countries average of absolute value of annual change
of inflow capital controls is about 0.05. Capital controls data ranges [0,1] and 1 is the most closed
while 0 is total liberalization.
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controls prevented the appreciation of the local currency in emerging markets, so

they help boost the export. In the crisis period, easing inflow capital controls

might have attracted capital inflow after the peak of the crisis and it might have

helped domestic financial and real sectors recover. However, the choice of control

variables in Blundell-Wignall and Roulet (2013) is limited6.

1.4 Data and methodology

1.4.1 Framework

The following is the baseline cross section regression equation of this paper.

yi = α + βcci + Γ′Xi + εi (1.2)

where yi is severity of Global Financial Crisis 2008-09 for country i. cci is

pre-crisis de jure capital controls index for country i. Xi is a vector of control

variables, possible candidates for explaining the crisis severity.

The reason why the cross-section regression equation is employed for baseline is

that the result can be more clearly compared with those of the previous literature.

Blanchard et al. (2010), Claessens (2010), Berkmen et al. (2012), Didier et al.

(2012), and Ostry et al. (2012) used this cross-section regression to analyze the

global crisis intensity in 2008-2009.
6Control variables are lagged GDP growth, world GDP growth, and oil price.
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The dependent variable is standardized measure of crisis severity, or GDP

collapse. Table 1.1 shows various measures of the crisis intensity. For baseline

regression, we use demeaned growth rate and GDP forecast error. Demeaned

growth rate is defined as long-run (1995-2007) average annual growth rate minus

average annual growth rate in 2008-2009. GDP forecast error is defined as GDP

growth rate forecast of 2008-2009 made in April 2008 minus actual average annual

growth rate7. Thus, a higher value of the dependent variable is interpreted as

more severe crisis. Figure 1.1 and Figure 1.2 show graphic descriptions of the

dependent variables among the countries.

We have 99 countries in our dataset. We report the regression result for all

countries, and report results for each country group, advanced countries, emerging

countries, and developing countries. The categorization of each country group is

not consistent throughout the literature. In this paper, we follow Ostry et al.

(2012) in defining the emerging country group for direct comparison of the results.

Table 1.2 is the list of the country groups. The United States is excluded since

it is the source country of the global financial shock. Data of oil exporting high-

income countries are included in the all-country regression, but excluded in each

country group (advanced, emerging, and developing countries) regression.
7For GDP growth forecasting data, we use data from IMF’s World Economic Outlook, April

2008.
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1.4.2 Capital controls data

The main question of this paper is to see whether the pre-crisis legal restric-

tions on international capital flow could help insulate the economy from the global

financial turmoil. Financial liberalization is a suspect of amplifying the impact

of the financial crisis in various channels. Active international capital flow con-

tracted rapidly after September 2008 and credit crunch spread to the domestic

financial market quickly through deleveraging of international banking activities.

Market interest rates rose sharply, and investment and consumption on durable

goods collapsed. In addition, real estate asset prices dropped through financial

channel, especially in countries where real estate price had appreciated sharply

over the preceding several years. Countries exposed to large external financing

were faced with liquidity problems. Price of foreign financial assets held by res-

idents plummeted. Exchange rates in many emerging countries depreciated due

to sudden capital outflow and pessimistic expectation. Thus, the local currency-

denominated value of foreign financial debt held by residents increased, which

creates a negative wealth effect. Depreciation of local currency lowers the US

dollar value of domestic assets which were implicitly or explicitly considered as

collateral for international borrowing. Decreased value in collateral might have

caused more capital outflow.

The independent variable of baseline regression is inflow capital controls. In-

flow capital controls are the most interesting type of legal restriction in our re-
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search design. We compare the performance of the countries with various degrees

of inflow capital restrictions before the Global Financial Crisis. The few years

prior to 2008 was a period of active financial globalization. The origin of the crisis

is mainly from the United States, and the financial shock spread to the countries

through both financial and real channels. Whether the inflow capital controls

functioned to block the global financial shock or not is an interesting research

question.

Outflow capital controls are also expected to function as a precautionary mea-

sure. The foreign investors who already know there are restrictions in withdrawing

their fund might be hesitant to invest in a country, even if the country does not

impose inflow capital controls. In addition, capital outflow by residents was an-

other source of downturn though wealth effect as global asset prices, especially

US assets, plummeted during the Global Financial Crisis.

Capital control data is from Fernandez, Klein, Rebucci, Schindler, and Uribe

(2015). The source of this data is IMF’s Annual Report on Exchange Arrange-

ments and Exchange Restrictions. In this report, the IMF records the detailed

information of member countries’ capital account legal restrictions with regard

to type of residence, direction (inflow/outflow) and asset category8. Fernandez

et al. (2015) quantifies this detailed capital controls information from the IMF’s

report. It creates a binary indicator (0 or 1) for whether there is restriction or not
8Asset category refer to money market instrument, bond, equity, collective instrument secu-

rity, financial credit, derivatives, trade credits, guarantees, real estate, and FDI.
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in capital flow of each asset type, direction of flow, and type of residence. It is

recorded as 1 if there is a restriction, and 0 if there is not any restriction. Then, it

makes aggregate capital control indicators by averaging each according to binary

indicators. For example, the bond inflow capital control variable is average of two

binary indicators: bond inflow capital control index for residents and bond in-

flow capital control index for non-residents. Thus, the bond inflow capital control

variable has only three values, 0, 0.5 and 1. The aggregate inflow capital control

variable is calculated by averaging the inflow capital controls variable over all as-

set categories. Thus, the variable ranges in [0,1]. If the capital controls variable is

closer to 1, then the degree of restriction is higher. If a country does not have any

restriction on capital accounts, the index is recorded as 0. If the capital controls

had functioned well as a prudential measure in the Global Financial Crisis, we

expect that the coefficient of the capital controls in equation ( 1.2) , β, turns out

to be negative since a higher degree of capital controls is expected to lessen the

severity of the crisis.

Table 1.3 is descriptive statistics of pre-crisis inflow and outflow capital con-

trols by country group. Richer countries have more liberalized capital accounts

on average. Figure reffig3 shows the trend of capital controls in the world from

1995-2013. In advanced countries, the trend is relatively stable, except that there

was relatively high volatility in 2004-05. In emerging countries, there had been a

long-term trend of de jure financial globalization from after the Asian Financial

19



Crisis (1997-98) until the Global Financial Crisis. In developing countries, there

was a sudden financial globalization in 1996-97, but the trend was relatively stable

after that. After the global financial crisis, we see the trend of capital account

restrictions in all country groups.

Figure 1.4 shows the country group average of the absolute value of annual

change, annual volatility measure of capital controls in this paper. We calculated it

in order to show how volatile capital controls are around the world year after year9.

We can see that the volatility of capital controls in the pre-crisis period (2006-07)

was relatively low in all country groups. This indicates two important things for

this research. First, the Global Financial Crisis was unexpected in most of the

countries. If it had been expected, many countries would have changed the degree

of capital controls. Instead, the world exhibited active and fast global financial

movement during the Global Financial Crisis, which often created destructive

effects. That the Global Financial Crisis was an unexpected event means that

regression equation ( 1.2) is a well-designed regression equation. Second, there

were relatively small changes in capital controls over the world in 2005-2007. This

means that the result will be robust, regardless of using 2006 or 2007 data. Indeed,

the reported estimation results are from employing 2007 capital controls data, but

there was no change in results when 2006 data was used instead.
9We could not calculate annual percentage change since some countries’ data of capital con-

trols are zero.
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1.4.3 Control variables

Control variables are those considered candidates for explaining the crisis

severity in 2008-2009. Many pre-crisis variables have been tried in previous stud-

ies (Blanchard et al. (2010), Claessens et al. (2010), Berkmen et al. (2012),

Didier et al. (2012)). One important purpose of that literature is to find early

warning indicators. The variables that are found statistically significant in general

are chosen as control variables. Table 1.4 is the list of the control variables used

in this paper. The timing of the data of covariates is 2007, which is before the

full-fledged financial turmoil except terms of trade change (2007-2009) and house

real price appreciation (2000-2007).

Trade data are chosen to explain the trade collapse of countries during the

Global Financial Crisis. The collapse of international trade was seen not only in

the epicenter of the crisis, but also in the peripheral area. (Wynne (2009)). Export

demand dropped quickly as the world economy tumbled into recession. Decline

of consumer and producer confidence contracted the export of trading partners.

Trade/GDP is defined as export plus import to GDP. Trade/GDP is the de facto

indicator of trade globalization. The coefficient of Trade/GDP is expected to be

positive since a country that is more exposed to the global trade system may

well suffer more during the global recession. Taxes on trade is the de jure trade

openness indicator, an index variable from Gwartney et al. (2014). The variable

is made from revenues from trade taxes as a percentage of trade sector, mean
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tariff rates, and standard deviation of tariff rates of each country. The taxes on

trade variable ranges in [0, 10]; a larger number represents higher trade freedom,

so the coefficient of this variable is expected to positive.

Commodity prices crashed in the second half of 2008 until rebounding in the

middle of 2009. The commodity price drop might have made mixed impacts over

the economies, since commodity exporters were hurt while commodity importers

benefited. In order to reflect this impact on crisis severity, we add a variable,

terms of trade change. Terms of trade change is defined as growth rate of terms of

trade from 2007 to 200910. If a country’s terms of trade change is negative, then

it means export price decreased faster than import price. Terms of trade change

in commodity exporters was negative while terms of trade change in commodity

importers was positive. The sign of the coefficient of terms of trade change is

expected to be negative.

Credit to private by bank/GDP is domestic credit provided by banks to the

private sector as a percentage of GDP. This variable is added to see whether fi-

nancing deepening or credit boom prior to the Global Financial Crisis affected

the intensity of the crisis. The countries in which the banking sector was highly

exposed to US assets (for example, France, Germany, Switzerland, and the United

Kingdom) were directly affected and faced with credit crunch. In peripheral coun-
10The terms of trade change variable is the only data that includes post-crisis timing (2008 and

2009). One might raise endogeneity issues, but our assumption that terms of trade is exogenous
seems reasonable. This is because price of tradable goods will not be affected by GDP collapse
of a single country.

22



tries, deleveraging started from international banks as they retrieved their funds,

which squeezed the credit market. The expected sign of the regression coefficient

is positive.

Credit market regulation is added to see whether higher influence of the gov-

ernment over the credit market helped to avoid the impact of the Global Finan-

cial Crisis. Credit market regulation might have contained the credit growth and

helped the financial stability of the country. This data is an index made from

information of public sector ownership of banks ratio, the extent of government

borrowing relative to private sector borrowing, and interest rate controls. The

data is from Gwartney et al. (2014). A larger number of the index indicates

more freedom (less regulation), so the expected sign of the regression coefficient

is positive.

The exchange rate regime adopted by each country prior to the realization

of the Global Financial Crisis might explain the severity of the crisis. Theories

predict that a flexible exchange rate regime guarantees smaller change in output

when the economy is hit by the external shock (For example, Gali and Monacelli

(2005)). The data is de facto exchange rate regime, which is from Ilzetzki, Rein-

hart, and Rogoff (2008). A larger number of the index represents a more flexible

exchange rate regime11. Thus, the expected sign of the coefficient is negative.

House real price appreciation is a proxy to measure real estate bubbles. It is
11The index matches four integer numbers to each country and to each year. (1: de facto peg,

2: de facto crawling peg, 3: de facto crawling band or managed floating, 4: de facto floating)
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calculated as growth rate of real house price from 2000 to 2007. The financial shock

is from the US subprime mortgage loan via defaults in mortgage backed securities

and collateralized debt obligations and accompanied deleveraging of international

financial institutions. This external financial shock worked as a needle bursting

real estate bubbles in many countries including the United Kingdom, Iceland,

Spain and Latvia. Collapse of an asset price bubble harms the activity of an

economy through two channels. First, wealth effect is prominent as households

lose value of assets and cut consumption. Second, investment falls since decrease

in value of the collateral curtails the credit provided by the financial institutions.

Real house price data is from Cesa-Bianchi et al. (2015). The expected sign of

the regression coefficient is positive.

Short-term external debt/GDP is another covariate to measure de facto finan-

cial openness. Short-term external debt is foreign liability of an economy whose

maturity is less than 1 year. A high level of short-term external debt was con-

sidered as a key player at the start of Asian Financial Crisis 1997-98 (Bhagwati

(1998)). Managing short-term external liability has been a policy target in emerg-

ing economies (De Gregorio et al. (2000)). Expected sign of regression coefficient

of short-term external debt/GDP is positive. Log GDP per capita is included

as a covariate to measure the degree of economic development. The epicenter of

the global financial turmoil was mainly based on advanced economies, so the re-

gression coefficient might turn out to be positively significant when the regression
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includes all-country set.

1.5 Results

Table 1.5 , Table 1.6 , Table 1.7 , and Table 1.8 are regression results of

inflow capital controls in all countries, advanced countries, emerging countries, and

developing economies groups respectively. Crisis severity measure is demeaned

growth, long-run (1995-2007) average annual growth rate minus average annual

growth rate in 2008-2009. The result is that the inflow capital controls were not

statistically significant at any country group. The results are very different to

those of Ostry et al. (2012)12. In Ostry et al. (2012), inflow capital controls were

statistically significant, and the size of coefficient was considerable in an economic

sense in emerging economies13. However, in our result, the inflow capital controls

were not statistically significant, and the size of the coefficient is far less than that

of Ostry et al. (2012) in all groups. In Table 1.5 , inflow capital controls are

significant only in columns (1), (2), and (3) in all-country group. In Table 1.6

, Table 1.7 , and Table 1.8 , inflow capital controls are not significant at all in
12In Ostry et al. (2012), the dependent variable is GDP difference of the averages of 2008-09

and 2003-07. Independent variable is inflow capital controls averaged over 2000-2002. Ostry
et al. (2012) use the same inflow capital controls dataset as this paper. Thus, the difference
specification between Ostry et al. (2012) and this research is the definition of GDP collapse,
timing of capital controls (this paper uses 2007 data), and different control variables. The result
of this research is robust to timing of capital controls. The result does not change when 2006
capital controls data are applied.

13In Ostry et al. (2012), the coefficient of inflow capital controls is about 5. This means
that a country which had restrictions in all detailed inflow capital accounts experienced 5%p
less GDP collapse during the Global Financial Crisis than a country which opened the account
completely.
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advanced, emerging, and developing countries respectively.

Table 1.9 , Table 1.10 , Table 1.11 , and Table 1.12 , crisis intensity is GDP

forecast error, which is calculated as GDP growth rate forecast of 2008-2009 made

in April 2008 minus actual average annual growth rate. The independent variable

is inflow capital controls, which are not statistically significant at all in any group.

The regression result of the developing countries group shows that inflow capital

control variables are significant on 3 columns out of 9 columns. However, the

sign of the regression coefficient is positive, against expectation. This means that

pre-crisis inflow capital controls are associated with larger crisis severity.

We also employed outflow capital controls as an independent variable. Outflow

capital controls might have alleviated the crisis intensity since they could help

block capital inflow and price of foreign assets held by residents dropping at the

financial turmoil. It turns out that higher degree of outflow capital controls is

associated with less severe impact on GDP in only advanced economies (Table

1.13 and Table 1.14). On average, the coefficient is -7, which means that if an

advanced country increased the degree of outflow capital controls from 0 to 0.4

before the crisis, then the country could reduce the output collapse by 2.8%p14.

We also investigated the effect of detailed capital account restrictions by asset
14Outflow capital controls of Australia, Germany, and Austria are largest (0.4) among ad-

vanced countries and their crisis intensity is relatively small. On the other hand, Ireland is one
of the countries that fully liberalized its outflow capital account, and its crisis intensity is the
highest among the advanced countries. It should be noted that all the coefficients of covariates
in the regression of advanced countries in our results are not significant. In previous literature
of crisis severity in Global Financial Crisis, the covariates were not statistically significant in
general in advanced countries either. Further investigation is necessary to find the determinants
of crisis intensity in advanced economies.
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category. Debt inflow capital controls, debt outflow capital controls, equity inflow

capital controls, and equity outflow capital controls data were used as independent

variables in the regression. A remarkable result is that debt inflow capital con-

trols turn out to be effective in raising crisis severity measured by GDP forecast

error in developing countries. Table 1.15 shows that in developing countries, the

coefficients of debt inflow capital controls are statistically significant at 7 columns

out of 8 columns. The size of coefficient is economically significant as well. The

coefficient is around 3.5, which means that moving from complete openness to

full restrictions in debt inflow capital account raises crisis severity (GDP forecast

error) by 3.5%p in developing countries. In contrast, in 1.15 , short-term external

debt/GDP, de facto financial openness indicator, was significant in raising crisis

intensity. If short-term external debt/GDP rises by 1%p, the crisis severity rises

by 0.2%p.

The results about control variables show that the signs of the coefficients

are consistent with the expected sign in general. This proves that the research

design and selection of control variables are appropriate. Credit to private by

banks/GDP, credit market regulation, log GDP per capita, and house real price

appreciation seems partially statistically significant in the emerging and develop-

ing countries.
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1.6 New measure of crisis severity - GDP loss

rate

As described in section 1.4, there are three main crisis intensity measures in

previous literature: GDP growth difference, GDP demeaned growth, and GDP

forecast error. GDP growth difference is calculated by average GDP growth rate

for a few years before the crisis minus average GDP growth rate during the crisis

period. GDP demeaned growth is long-run average growth rate minus average an-

nual growth rate during the crisis. GDP forecast error is forecasted GDP growth

rate prior to the crisis minus actual average annual growth rate of the crisis period.

We introduce a new measure of crisis. The new measure has three advantages over

the other measures. First, it covers the concept of the counterfactual GDP path

explicitly. Second, what it measures is conceptually clearer than other measures.

It measures how much percentage the actual GDP decreased from the counter-

factual GDP path. Third, application of this measure is flexible according to the

various definitions of the counterfactual GDP path.

The idea of the new measure of crisis severity is to compare the level of actual

GDP during the crisis time and counterfactual level path of GDP that would have

happened without the crisis ( 1.5). To define GDP loss rate, assume that t0 is a

starting time of a crisis, and t1 is an end time of the crisis. Let’s assume HY is

a function of hypothetical GDP level path without crisis starting from t0. Then,
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∫ t1
t0
HY dt is the sum of all counterfactual GDP from t0 to t1 if the country had not

experienced the crisis. AC is actual GDP path during the crisis. Then,
∫ t1

t0
ADdt

is the sum of all actual GDP during the crisis time. The new measure, GDP loss

rate, is defined as

GDP loss rate =
∫ t1

t0
HY dt−

∫ t1
t0
ACdt∫ t1

t0
HY dt

(1.3)

GDP loss rate measures how much percentage the actual GDP decreased rel-

ative to the counterfactual GDP path. In practice, we have only discrete data,

so actual calculation needs transformation from the conceptual continuous def-

inition, equation ( 1.3). Assume country A’s long run GDP growth rate (i.e.,

average GDP growth rate in 1995-2007) is a, and we put a as a hypothetical

growth trend, which could have been achieved without the crisis. Assume the

crisis period is 2008-2009, and we use only annual data in this example. Country

A’s mean growth rate in 2008-2009 is b. Country A’s GDP in 2007 is X. Then,

GDP loss rate of county A is,

GDP loss rate = X{(1 + a) + (1 + a)2} −X{(1 + b) + (1 + b)2}
X{(1 + a) + (1 + a)2}

= (1 + a) + (1 + a)2 − (1 + b) + (1 + b)2

(1 + a) + (1 + a)2

(1.4)

The measure is based on level, rather than growth rate. Thus, there is some
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discrepancy in calculation result between the application of the traditional mea-

sure and new measure. Let us assume that long run GDP growth rate of a country

is 5% and growth rate of crisis time is 0%. Then demeaned growth is simply 5%-

0%=5%. The new measure shows different result, even if long-run GDP growth

is applied to counterfactual growth path. GDP loss rate calculated by Equation

( 1.4) is 7.1%.

One advantage to using GDP loss rate is flexibility. The counterfactual GDP

trend can be optimally chosen according to each research design, then GDP loss

rate is defined. One application suggestion is to adopt the ARMA model to esti-

mate counterfactual GDP trend in OECD countries. OECD publishes quarterly

GDP data, while most emerging and developing countries only publish annual

GDP data. Simple univariate time series forecasting often works better than

more elaborate univariate and multivariate models (Marcellino, Stock and Wat-

son (2006)). Using quarterly GDP data helps us to calculate the crisis severity

more accurately than annual data. The beginning time of the Global Financial

Crisis can be defined by 3rd or 4th quarter of 2008, rather than year of 2008. In

addition, quarterly ARMA prediction can reflect pre-crisis business cycle, while

long-run GDP growth cannot incorporate it.

We employed GDP loss rate as the crisis severity measure at regression estima-

tion. Long-run average GDP growth rate and IMF’s GDP prediction in April 2008

were used as counterfactual GDP trends. We found that the regression results are
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not significantly different from the results reported in section 1.5.

1.7 Discussion of results

We investigated the association of pre-crisis capital controls and GDP col-

lapse during the Global Financial Crisis. Financial liberalization is a suspect of

amplifying the negative impact on economic performance from the crisis. Our

research design is a more comprehensive and rigorous approach than the previ-

ous research about this topic. We investigated diverse and disaggregated data

of capital controls by direction of flow (inflow and outflow) and by asset cate-

gory (debt and equity). Updated data were available, which enabled us to use

more reasonable pre-crisis time capital controls variables. We employed various

measures of crisis severity, demeaned growth, GDP forecast error and a newly

developed measure, GDP loss rate. We investigated all three different country

groups by advanced, emerging, and developing countries, while previous research

focused on only emerging countries. Standardized control variables in explaining

crisis severity were carefully selected.

Our results for advanced countries shows that outflow capital controls were

effective in mitigating the GDP collapse during the Global Financial Crisis. This

result is consistent with Binici et al. (2010)’s finding that outflow capital controls

are effective in curbing capital outflows and capital controls are more effective

in controlling target flows in high income countries than in less richer countries.
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Capital outflows by residents prior to the Global Financial Crisis might have been

a channel in intensifying the GDP collapse, since the asset price of external fi-

nancial assets, especially United States assets, dropped rapidly during the crisis.

However, in order to guarantee the robustness, further investigation is necessary

since no other covariates were statistically significant in regression results for ad-

vanced economies. The results are still informative, since we found that de facto

and de jure trade indicator, domestic credit, exchange rate regime, and house real

price appreciation are not associated with GDP collapse in advanced economies.

For emerging countries, we could not find any significant association between

any type of pre-crisis capital controls and the crisis severity. On the other hand,

credit market regulation and house real price appreciation turned out to be sta-

tistically significant. This is a striking result since in international financial policy

community, capital controls are considered to enhance financial stability (IMF

2012)). In addition, previous literature, Ostry et al. (2012) concluded that inflow

capital controls were effective to mitigate the GDP collapse during the Global

Financial Crisis. The significant evidence of credit market regulation and house

real price appreciation stresses the importance of managing domestic credit cycles

and real estate price bubbles.

Even though many channels through which financial liberalization amplify the

crisis severity were discussed, there are rationales that pre-crisis capital controls

are not effective in improving stability. First, loopholes might have made evasion
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of the financial restrictions possible, thereby weakening the role of capital controls.

In the environment where there is clear financial incentive for international invest-

ment, emerging countries might not have enough regulatory power to manage the

capital flow. This is considered one background for which that many previous

empirical literature did not find strong evidence that capital controls were effec-

tive to suppress capital flows15. Second, financial liberalization might have helped

emerging countries enhance productivity of the private sector16. This channel

might have complemented the crisis resilience and muted the effect of crisis vul-

nerability. Once the peak of financial distress was alleviated in the epicenter of

the crisis, international capital started to flow to emerging economies again from

the end of 2009, which helped financial and real sectors recover in those countries.

Third, ex-post crisis management policy might have diluted the impact of ex ante

capital controls. For example, the Federal Reserve Board made currency swap

agreements with central banks of several emerging countries in late 2008. There

is empirical evidence that the dollar injection from those swap lines improved the

liquidity problem (Rose and Spiegel (2012)) or suppressed rapid depreciation of

currency (Aizenman and Pasricha (2010)). The role of ex-post capital controls

was not examined in this paper.
15Example studies are Binici et al. (2010) and Forbes et al. (2015)
16Bekaert et al. (2001) reported that equity market liberalization has a positive effect on

growth in emerging countries. One example might be the case of South Korea. Active financial
liberalization after the Asian Financial Crisis of 1997 increased foreign equity investment rapidly
in the manufacturing sector. This coincides with higher productivity of manufacturing exporters
in South Korea. Serious research is necessary to conform a causal effect though.
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We have partial result for developing economies indicating that stricter pre-

crisis debt inflow capital controls are associated with even larger GDP collapse.

This relates with the result of Glick, Guo and Hutchison (2006) that developing

countries that liberalized capital accounts by de jure measure experienced a lower

likelihood of currency crises from 1975-1997. Countries with poorly managed

macroeconomic policies, weak financial sector and political instability do not have

enough resources to manage sudden and unexpected financial crisis or sudden

stop, so they might rather impose stronger de jure capital controls.

1.8 Conclusion

Whether precautionary restrictions on capital accounts improve the welfare of

a nation in peaceful time or in years of financial integration is a critical question.

The cross-country evidence from the Global Financial Crisis 2008-2009 is useful

to address this question. The magnitude of the worldwide financial shock was

almost unexpected, so comparison of economic performance of countries with

various degrees of financial liberalization is similar to quasi-experimental research

design.

Our findings show that in advanced countries, higher degree of pre-crisis out-

flow capital controls are associated with less severe GDP collapse. Capital outflows

by residents prior to the Global Financial Crisis might have been a channel for

intensifying the GDP collapse since the asset price of external financial assets, es-
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pecially United States assets, dropped rapidly during the crisis. However, in order

to guarantee the robustness, further investigation is necessary since we did not find

any other significant covariates in advanced economies. At least, we know that

trade, domestic credit, exchange rate regime, and house real price appreciation

are not associated with GDP collapse in advanced economies.

The results for emerging countries show no role of any type of pre-crisis capital

controls. Possible explanations are as follow. Loopholes might have made evasion

of the financial restrictions easy, so they weaken the role of capital controls. Fi-

nancial liberalization might have helped emerging countries enhance productivity

of the private sector. This channel might have complemented the crisis resilience

and muted the effect of crisis vulnerability. Ex-post crisis management policy

might have diluted the effectiveness of ex ante capital controls.

For developing countries, we have only the partial result that stricter pre-

crisis debt inflow capital controls are associated with even larger GDP collapse.

Developing countries with poorly managed macroeconomic policies, weak financial

sectors and political instability do not have sufficient resources to manage sudden

and unexpected financial crisis or sudden stop, so they might rather keep financial

account closed.

Another innovation of this research is that we develop a new measure of cri-

sis severity, the GDP loss rate. The GDP loss rate has several advantages over

the previous measure. It reveals the concept of the counterfactual GDP path
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explicitly. What it measures is conceptually clearer than other measures, how

much percentage the actual GDP decreased from the counterfactual GDP path.

Application of this measure is flexible according to the various definitions of the

counterfactual GDP path. The new measure is somewhat similar to other mea-

sures of GDP loss, but has never been formulated in precisely this way and never

applied in this manner.
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Figure 1.1: Crisis severity - Demeaned GDP growth rate and GDP forecast error

Note : Demeaned growth rate is defined as long-run (1995-2007) average annual growth rate
minus average annual growth rate in 2008-2009. GDP forecast error is defined as GDP growth
rate forecast of 2008-2009 made in April 2008 minus actual average annual growth rate. Country
code is International Standards Organization (ISO) 3-digit alphabetic codes.

37



Figure 1.2: Demeaned GDP growth rate and log GDP per capita

Note : Demeaned growth rate is defined as long-run (1995-2007) average annual growth rate
minus average annual growth rate in 2008-2009. GDP per capita is 2007 data, PPP constant 2011
international $. Country code is International Standards Organization (ISO) 3-digit alphabetic
codes.

38



Figure 1.3: De jure capital controls from 1995 to 2013

Note : Graphs are constructed by the author. Data source is Fernandez et al. (2015). 1 is the
strictest capital controls and 0 is full liberalization.
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Figure 1.4: De jure capital controls from 1995 to 2013 - Annual volatility

Note : Graphs are constructed by the author. Data source is Fernandez et al. (2015)
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Figure 1.5: GDP loss rate
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Table 1.1: Crisis severity measure

Crisis severity measure Source
•GDP growth (2008-2009) Lane & Milesi-Ferretti (2010)
•GDP Growth difference between
pre-crisis period and crisis period Didier et al. (2012), Ostry et al. (2012)

•Demeaned growth rate in crisis period Blanchard et al. (2010)
•Forecast error of GDP growth rate
(2008-2009) Berkmen et al. (2011)
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Table 1.2: Country group categorization

Advanced countries (23) Oil exporting high income countries (7) Emerging countries (46) Developing countries (23)

Australia Bahrain Algeria Angola
Austria Brunei Argentina Bangladesh
Belgium Kuwait Brazil Bolivia
Canada Oman Bulgaria Burkina Faso
Cyprus Qatar Chile Cote d’Ivoire
Denmark Saudi Arabia China Ethiopia
Finland United Arab Emirates Colombia Ghana
France Costa Rica Iran
Germany Czech Republic Kenya
Greece Dominican Republic Kyrgyz Republic
Hong Kong Ecuador Mauritius
Ireland Egypt Moldova
Italy El Salvador Myanmar
Japan Georgia Nicaragua
Netherlands Guatemala Nigeria
New Zealand Hungary Paraguay
Norway Iceland Swaziland
Portugal India Tanzania
Singapore Indonesia Togo
Spain Israel Uganda
Sweden Jamaica Uzbekistan
Switzerland Kazakhstan Yemen, Republic of
United Kingdom Korea Zambia

Latvia
Lebanon
Malaysia
Malta
Mexico
Morocco
Pakistan
Panama
Peru
Philippines
Poland
Romania
Russia
Slovenia
South Africa
Sri Lanka
Thailand
Tunisia
Turkey
Ukraine
Uruguay
Venezuela
Vietnam
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Table 1.3: Data statistics of capital controls

Inflow Capital Controls in 2007 Obs Mean Std. Dev. Min Max
All countries 99 0.32 0.31 0 1
Advanced Countries 23 0.09 0.08 0 0.25
Oil exporting high income countries 7 0.34 0.20 0.1 0.7
Emerging countries 46 0.39 0.33 0 1
Developing countries 23 0.42 0.31 0 0.9

Outflow Capital Controls in 2007 Obs Mean Std. Dev. Min Max
All countries 99 0.37 0.38 0 1
Advanced Countries 23 0.10 0.13 0 0.40
Oil exporting high income countries 7 0.20 0.18 0 0.55
Emerging countries 46 0.46 0.39 0 1
Developing countries 23 0.50 0.42 0 1
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Table 1.4: Control variables

Control variable name Data year Source
Trade/GDP 2007 World Bank
Terms of trade change 2007-09 World Bank
Taxes on trade 2007 Fraser Institute
Credit to private by banks/GDP 2007 World Bank
Credit market regulation 2007 Fraser Institute
Log GDP per capita 2007 World Bank
Exchange rate regime 2007 Ilzetzki, Reinhart and Rogoff (2008)

House real price appreciation 2000-2007 Cesa Bianchi, Cespedes
& Rebucci (2015)
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Chapter 2

Effectiveness of Precautionary

Capital Controls - Generalized

Propensity Score Approach

2.1 Introduction

The output collapse amid the 2008-2009 Global Financial Crisis (GFC) was

severe and global. GDP growth in advanced economies dropped to 0.2% and -

3.4% in 2008 and 2009 against growth rate trend of 2-3% in the preceding years.1

The GDP growth rate of emerging and developing economies were 5.8% and 3.0%

in 2008 and 2009 while the trend growth rate was 7-8% in the preceding years.

A large amount of the literature points out that the contraction of international
1IMF world economic outlook database
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capital movement was the main cause or at least initial trigger of the massive

output loss during the GFC.

It seems that financial liberalization has earned a somewhat unfavorable repu-

tation of worsening financial stability and more closed capital accounts has become

a global trend in the wake of the GFC. The G20 group of policymakers published

a message in 2011 stating "Recognizing that sudden stops and reversals can un-

dermine financial stability, capital flow management measures should operate in

a countercyclical fashion, according to the specific global and domestic macroeco-

nomic and financial stability situation." (G20 (2011)). In 2012, the International

Monetary Fund (IMF) published its institutional view on capital management

policy, saying "For countries that have to manage the macroeconomic and finan-

cial stability risks associated with inflow surges or disruptive outflows, a key role

needs to be played by macroeconomic policies. ... In certain circumstances, cap-

ital flow management measures can be useful." According a measure of de jure

capital controls 2, in both advanced and emerging countries, the global trend is

closing capital accounts after 2009, whereas the trend was liberalization prior to

the GFC.

However, no consistent evidence was found among the empirical literature that

investigate the impact of de facto or de jure financial liberalization on the output

collapse of the GFC or other financial crises. It is unclear how much the financial

channels contributed to the output cost of the GFC. It is well known that trade
2Data from Fernandez et al. (2015)
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collapse played an important role in explaining the GDP decline during the GFC.

According to the data in Wynne (2009), advanced economies’ export volumes

dropped by 23.3% from April 2008 to January 2009, and emerging countries’

export volumes dropped by 21.5% in the same period. In addition, confidence

channel or global panic might have had a role in explaining the GDP collapse of

the GFC.

Academic and policy discussions of whether financial liberalization causes fi-

nancial crises or deteriorates the severity of financial crisis has a long history, and

this still shares important issues with the current debate. Fast financial liberal-

ization was a part of the Washington Consensus in the 1990s, and Guitian (1995)

well summarized Washington’s opinion of financial liberalization. He argued that

financial openness is not a direct cause of balance of payments crisis or economic

instability. He added that it enhances economic efficiency, and that capital con-

trols are easy to circumvent when there is strong incentive for capital movement.

However, Stiglitz (2002) claimed that the financial liberalization advised by the

U.S. Treasury and the IMF was a direct cause of the Asian Financial Crisis while

the two institutions argued that the causes of the crisis were corrupt govern-

ments, rotten institutions, and incomplete reform processes. Stiglitz pointed out

that capital flow often fuels real estate booms, not proper investment opportuni-

ties. Earlier, Mundell (1995) had shown concern over the possibility that capital

flow might go directly to consumption, rather than into productive investment.
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This paper revisits the empirical issue of the effectiveness of ex ante de jure

capital controls in mitigating crisis severity amid the GFC. We employ Imbens

(2000)’s approach of generalized propensity score analysis to find the causal effects

of ex ante capital controls. Estimated generalized propensity score (GPS) con-

tains information about continuous treatments and is used to estimate continuous

treatment effects while the traditional propensity score by Rosenbaum and Rubin

(1983) is only used in the case of binary treatment. The estimated GPS and its

balancing property remove all biases associated with differences in the covariates

of capital controls. Potentially, GPS can limit the endogeneity issue for capital

controls if proper variables of credit or business cycles are added to the covariate

set, so the hidden impact of capital controls on crisis severity can be verified. In

addition, the result of GPS analysis, the dose-response function, is of non-linear

form in nature, which is advantageous compared to the cross-section regression

method. We found indeterminate evidence that inflow capital controls lessened

the crisis cost of the GFC. We also found a partial result that outflow capital

controls actually exacerbated the GDP cost of the GFC.

Section 2.2 reviews the theoretical and empirical literature regarding capital

controls and financial stability. Section 2.3 introduces generalized propensity score

(GPS) analysis. Section 2.4 discusses the data used in this research, GDP collapse,

capital controls, and covariates. Section 2.5 reports the empirical results of this

paper. Section 2.6 contains the conclusion.
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2.2 Literature review

2.2.1 Theory

A number of theoretical papers regarding capital controls and their links with

economic recession amid financial crisis were published after the GFC. It seems

that the recent global crisis experience and the demands of policy makers have

motivated theorists to develop story of financial liberalization and its impact on

crisis severity. The popular mechanisms of the models are the Fisherian debt de-

flation channel and the negative externality of individual overborrowing behavior.

However, there is no consensus in the theoretical field regarding whether financial

liberalization increases the probability of a financial crisis or widens the cost of

the crisis.

Jeanne and Korinek (2010), Korinek (2011), Bianchi (2011), and Korinek and

Sandri (2016) are among the literature in which the amplification effect of Fish-

erian debt deflation and negative externality of overborrowing are the main the-

oretical structures. These papers conclude that the precautionary deterrence of

capital flows lessens the welfare cost of a financial crisis. Jeanne and Korinek

(2010) assumed in a simple model that international borrowing is collateralized

and a sudden stop of capital inflow declines the value of collateral, tightens col-

lateral constraints, and induces economy to consume less. Consumption decline

further reduces the value of collateralized asset3, so the abovementioned con-
3Asset price is a function of output and consumption in the model. p = y/u′(c)
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nection repeats. Such amplification is not internalized by individual borrowers;

therefore, this negative externality is resolved by the ex ante Pigouvian taxation

of international borrowing.

Korinek (2011) stressed the role of exchange rate depreciation at sudden stops

in reducing the value of collateralized domestic assets. Korinek and Sandri (2016)

introduced two policy options, capital controls and macroprudential policy, and

concluded that both policies are desirable. Aizenman (2011)’s model featured the

premature liquidation of capital when deleveraging, so it suggested the need of an

ex ante Pigouvian tax on foreign borrowing in addition to international reserves.

Fecht et al. (2012) and Benigno et al. (2013) looked at the role of capital con-

trols in the context of economic stability, and their theories concluded that there

is possibility that capital controls do not contribute, or even harm, the welfare of

an economy. Fecht et al. (2012) emphasized the role of financial integration in

making banks specialize in lending industry of comparative advantage although

it can increase risk of the contagion. Benigno et al. (2013) argued that ex ante

capital controls can boost the amplification effect of precautionary saving.

2.2.2 Empirical research

Ostry et al. (2012) and Feldkircher (2014), which are the research articles most

closely related to this paper, offer an empirical analysis of the association of pre-

crisis capital controls with the output cost of the 2008-2009 global recession. Ostry
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et al. (2012) found from a cross-sectional OLS approach that the capital controls

imposed in 2005 lessened the severity of the GFC among emerging countries.

Feldkircher (2014)’s Bayesian model revealed that countries that featured a small

degree of restrictions on their capital accounts in 2006 were more strongly affected

by the GFC. Aizenman and Noy (2013) provided evidence of 21 middle income

countries’ banking crisis episodes during the GFC in which de jure capital account

openness was associated with higher levels of forgone output in the crisis.

Although Blundell-Wignall and Roule (2013) did not provide direct analysis

of crisis severity, it concluded that inflow capital controls increased GDP growth

during 2003-2007, but reduced GDP growth during the crisis period. Among

the empirical research that reported an association between the output cost of

the GFC and de facto financial openness4, short term external debt per GDP

was found to be a significant factor, while external assets plus external liabilities

per GDP and banks’ share of foreign claims to total claims were not statistically

significant.

Before the GFC, Edwards (2004) and Gupta et al. (2007) provided evidence

about whether GDP growth amid a financial crisis depended on de jure financial

openness, but they offered opposing results. Edwards (2004) concluded financial

openness had no effect on the way in which current account reversals affected

growth, whereas Gupta et al. (2007) showed that pre-crisis capital controls mit-
4Blanchard et al. (2010), Claessens et al. (2010), Lane and Milesi-Ferretti (2011), Berkmen

et al. (2012), and Didier et al. (2012)
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igated the negative effect of large capital inflows prior to crises on GDP growth

during a crisis.

Large volume of empirical literature has been published regarding the effec-

tiveness of de jure capital controls on hindering capital flows. It seems natural

that the evidence from such research can provide clues to the subject of our re-

search. There is no consistent empirical evidence that legal restrictions on capital

accounts could manage capital flows. One popular belief is that foreign capital can

easily circumvent restrictions, especially when there are strong arbitrage oppor-

tunities. Here, we introduce a handful of recent peer-reviewed articles due to the

large volume of research. Binici et al. (2010) concluded that only outflow capital

controls are effective especially in advanced economies. Ahmed and Zlate (2014)

and Byrne and Fiess (2016) reported that capital controls in emerging economies

are associated with less capital inflow. However, Forbes et al. (2015) and Pasricha

et al. (2015) discovered little evidence that de jure capital controls could manage

the target capital flow.

Forbes and Warnock (2012) and Dell’Erba and Reinhardt (2015) examined

the association of de jure financial openness and the incidence of extreme capital

flow movement. Forbes and Warnock (2012) reported little association between

capital account restrictions and the probability of having capital flow surges or

stops. Similarly, Dell’Erba and Reinhardt (2015) concluded that controls on short-

term debt flows are connected with a smaller likelihood of surges in banking debt
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flows, but are linked with a larger likelihood of surges in the financial sector FDI,

which provided an interpretation of the substitution effect. Li and Rajan (2015)

looked at the volatility of capital flows rather than the level of flows and found

that capital controls are not associated with capital flow volatility except where

restrictions on FDI outflows appear to lower the volatility of FDI inflows.

2.3 Generalized propensity score analysis

We introduce generalized propensity score analysis (GPS) developed by Imbens

(2000) in this section, which is the main statistical method employed in this paper.

GPS analysis is an observational study that is designed to find the causal effects of

multi-dose treatments using propensity score to balance pre-treatment covariates.

We estimate the counterfactual outcomes that a unit could have received if it had

been treated at other dosage levels to determine the average treatment effect using

the propensity score.

2.3.1 Propensity score

Rosenbaum and Rubin (1983) proposed the propensity score matching (PSM)

method that made covariate sets balanced in matching, even in the case where

there are many pre-treatment covariate variables. Traditional matching methods

are not applicable when the number of pre-treatment variables is large, and their

distribution varies significantly with treatment status. In the binary treatment
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case, the adjustment of the propensity score, the conditional probability of be-

ing treated given pre-treatment covariates, is proven to remove selection bias in

Rosenbaum and Rubin (1983). PSM has been widely used in health science, social

science, and labor economics in which quasi-experimental design is essential (Guo

and Fraser (2014)).

Two lines of research tried to overcome the limitation of PSM that it can only

be used in binary treatment cases. Joffe and Rosenbaum (1999) showed that

under special circumstances, (univariate function) propensity score can balance

covariates in a multiple doses case. Let us assume that the scalar function of

covariate vector X, b(X), exists such that b(X) determines the distribution of

multiple treatments given covariates. It means that b(X) determines P (T1|b(X)),

P (T2|b(X)), · · · , P (TN |b(X)) where Ti is N doses treatment. Then b(X) works as

balancing propensity score with multiple treatment case. One example is b(X) =

X ′β and T and X follow ordinal logit model.

Another line of propensity score research examining a multiple doses case

started from Imbens (2000). The propensity score is a bivariate function and

its application is more general and flexible than in Joffe and Rosenbaum (1999)’s

case.

66



2.3.2 Generalized propensity score (GPS) analysis

In this sub-section, we introduce GPS approach of Imbens (2000) in a formal

way. We also present an implementation of the GPS analysis shown in Hirano

and Imbens (2004).

We have N number of random samples. Each unit is indexed by i = 1, ..., N.

We observe Yi, Ti, and Xi. Yi is outcome, Ti is treatment, and Xi is a set of pre-

treatment covariate vector of unit i. We aim to find averate potential outcome,

or dose-response function, E[Yi(t)]. For simplification, we will drop subscript i.

The treatment, T , takes on values in a set T . Each unit has treatment T ,

outcome associated with that treatment level, Y (T ), and a vector of pretreatment

variables, X. Proposed propensity score is expressed as r(t, x) ≡ p(T = t|X = x),

which is defined as probability of being treated as T = t level of dose given

covariate X = x. Estimated propensity score alone does not work as a balancing

score. It is because, if r(t,X) = r0 in a subpopulation, t might vary across all

levels of treatment. A covariate set’s probability of being treated at level T = t1

equals another covariate set’s probability of being treated at level T = t2 does not

necessarily imply the two sets of covariates are similar.

With weak confoundedness assumption, Y (t) ⊥ T |X for all t ∈ T , Imbens

(2000) showed the following.

E[Y (t)] = E[E[Y |T = t, r(T,X) = r]]
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That is, expected outcome conditioned on treatment and propensity score,

E[Y |T = t, r(T,X) = r], is estimated, then average potential outcome at T = t

is average of the estimated conditional outcome given treatment and the GPS.

Estimation of average outcome at any dose level t enables us to construct dose-

response function. For example, E[Y (t+ a)]−E[Y (t)] is average treatment effect

when level of dose increased from t to t+ a.

Hirano and Imbens (2004) extended the GPS theory of Imbens (2000) to prac-

tical implementation. Empirical methodology adopted in this paper follows ap-

proach of Hirano and Imbens (2004). Estimation of causal effects in multiple doses

case in Hirano and Imbens (2004) follows three steps.

First, we estimate generalized propensity score r(t,X). We assume that level

of treatment (T ) is a linear combination of pre-treatment covariates (X) and they

follow normal distribution. Each unit is indexed by i = 1, ..., N

Ti | Xi ∼ N(β0 + β′1Xi, σ
2).

In the simple normal model, we estimate β0, β1, and σ2 by maximum likelihood.

The estimated GPS is

R̂i = 1√
2πσ̂2

exp
(
− 1

2σ̂2 (Ti − β̂0 − β̂′1Xi)2
)
. (2.1)

In the second step, we model the conditional expectation of outcome (Yi),
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given Ti and Ri as a flexible function of its two arguments. We use a quadratic

approximation as baseline.

E[Yi | Ti, Ri] = α0 + α1Ti + α2T
2
i + α3Ri + α4R

2
i + α5TiRi. (2.2)

We estimate these parameters by ordinary least squares using the estimated GPS,

R̂i. Given the estimated parameter in the second step, we estimate the average

potential outcome at treatment level t.

Ê[Y (t)] = 1
N

N∑
i=1

(
α̂0 + α̂1t+ α̂2t

2 + α̂3r̂(t,Xi) + α̂4r̂(t,Xi)2 + α̂5tr̂(t,Xi)
)
.

(2.3)

We do this for each level of the treatment we are interested in, to obtain an

estimate of the entire average dose-response function.

Estimated coefficients on treatment (Ti) of equation 2.2, α1 or α2, are not di-

rectly interpreted as causal effect of the treatment on the outcome. The estimated

coefficients in equation 2.2, α0, α2, . . . , α5, are used to estimate the average dose

response function, Ê[Y (t)], in equation 2.3. In other words, we use α0, α1, . . . , α5

from equation 2.2 to estimate hypothetical outcome of unit i, Yi(t), if the unit i

had been given t level of treatment. Average of Yi(t) over all units, i = 1, 2, . . . , N

gives average does-response function, Ê[Y (t)] in equation 2.3. Ê[Y (t)] is an ex-

pected outcome of a (hypothetically) randomly chosen unit which is treated at

level t. Therefore, the estimated average treatment effect on outcome if the level
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of treatment increased from t to t+ α is ̂E[Y (t+ α)]− Ê[Y (t)].

Given the parametric model we use for the GPS and the regression function one

can demonstrate root-N consistency and asymptotic normality for the estimator.

For convenience, we use bootstrap methods to form standard errors and confidence

intervals.

2.3.3 GPS - simple example with visualization

We design a simple illustrative example to show how GPS can balance the

pre-treatment covariates and produce the causal effects of the treatment. In this

example, the outcome variable is crisis severity and a higher value means a country

is experiencing more severe condition. The treatment variable is the level of ex

ante capital controls. We have three levels (doses) of capital controls, low level

(T=1), medium level (T=2), and high level (T=3). We test whether countries

treated with stricter capital controls experienced less severe crisis. Pre-treatment

variables can be income or domestic credit market regulation, which are related

to both capital controls and crisis severity.

The first step is to estimate the propensity score, r(t, x) ≡ p(T = t|X = x),

probability of being treated as a T = t level of dose given covariate X = x,

as in equation 2.1. The estimated propensity scores for each country in our

example are illustrated in Figure 2.1. In Figure 2.1, each country is symbolized

as a figure where countries with a low level of capital controls are expressed as
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a small circle (T=1), countries with a medium level of capital controls are small

triangles (T=2), and countries with a high level of capital controls (T=3) are

small crosses. Each country is aligned with a level of propensity score from top to

bottom. In Figure 2.1, Finland is treated with a low level of capital controls and

its probability of being treated at T=1 is relatively high, 0.4 whereas Paraguay

is also treated with low level of capital controls, its probability of being treated

at T=1 is relatively low, 0.05. The propensity scores of these two countries differ

because of the distinctive characteristics of their pre-treatment covariates.

The second step is to estimate conditional expectation of outcome given treat-

ment and propensity score, E[Yi | Ti, Ri]. We use a parametric model of regression

equation as in equation 2.2. The estimated conditional expectation of outcome

should reflect the relationship of the actual outcome, the actual treatment level,

and the estimated propensity score. In Figure 2.1, the crisis severity (actual

outcome) of countries decreases as the value of their propensity score decreases

among countries treated with low level of capital controls (T=1). On the other

side, crisis severity of countries increases as the value of their propensity score

decreases among the countries treated with high level of capital controls (T=3).

It is because a lower value of propensity score of a country given a specific treat-

ment level means that the country’s pre-treatment characteristics are more likely

associated with other treaetment levels. A numerical example is that if α3 = 5,

α4 = 1, and α5 = −3 in an estimated equation 2.2, then E[Yi | Ti = 1, Ri] is
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increasing in R, and E[Yi | Ti = 3, Ri] is decreasing in R.

Figure 2.2 describes the estimated conditional expected outcome given the

treatment and the propensity score. For example, Paraguay’s actual crisis severity

was 4 and actual treatment level is 1. Paraguay’s potential crisis severity which it

could have experienced if it had been treated with a high level of capital controls

(T=3) is 2 and its estimated propensity score with T=3 is 0.38, which is similar to

the propensity score of Philippines with T=3. In the Philippines’ case, its actual

crisis severity was 1, and actual treatment level was 3. The Philippines’ potential

crisis severity which it could have been exposed to if it had been treated with

low level capital controls (T=1) is 3 and its estimated propensity score with T=1

was 0.08, which is similar to the propensity score of Paraguay with T=1. The

evidence that conditional expected outcomes given the same level of treatment

were similar in both countries implies that their pre-treatment characteristics are

similar5.

The third step is to calculate average potential outcome by averaging the es-

timated conditional expected outcomes of all countries at a treatment level T as

expressed in equation 2.3. In Figure 2.3, each dotted figure shows an individual

country’s estimated conditional expected outcome, E[Yi | Ti = t, Ri(T = t,Xi)].

In our example, the average potential outcome at low level of capital controls,

E[Y (t = 1)], is 6, the average potential outcome at medium level of capital con-
5This is due to the balancing property of propensity score. It is further explained in section

2.5.
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trols, E[Y (t = 2)], is 5, and the average potential outcome at high level of capital

controls, E[Y (t = 3)], is 4. The treatment effect from a low level to medium level

of capital controls is 5-6=-1 while the unadjusted treatment effect is 5-8=-3. (Ȳ

in Figure 2.3 is the unadjusted mean, average of actual outcomes of countries at

each given actual treatment level T .)

2.3.4 GPS and our study

We aim to find empirical causal evidence of precautionary ex ante capital

controls in successfully mitigating the output cost of the Global Financial Crisis

(GFC) in this paper. Imbens (2000)’s GPS methodology has several advantages

for our research context.

First, GPS adjustment can remove all biases associated with the variations of

covariates. The estimation of GPS and the following estimation of expected con-

ditional outcome given treatment and GPS combined with the balancing property

enables us to find the potential outcomes of all units at any given treatment level.

Then, we can estimate the average treatment effect. Countries with similar capi-

tal controls usage patterns share similar specific characteristics. The adjustment

of GPS removes the impact of covariate characteristics differences on the GFC

output cost.

Second, GPS analysis can potentially limit the endogeneity issue for capital

controls. We witness that countries use capital controls as a stabilization tool
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in the domestic business cycle. Adding proper credit or business cycle variables

in the covariate set might reveal the hidden effect of capital controls via GPS

analysis.

Third, the potential non-linear impact of capital controls on crisis severity can

be captured via GPS analysis. The final result of GPS analysis is a dose-response

function that is the average potential outcome at any given level of treatment. In

nature, the dose-response function is in a non-linear form.

2.4 Data

In this section, we discuss our data of output collapse, capital controls, and

covariate variables.

2.4.1 Output collapse

Our outcome variable of interest is the GDP cost of the GFC for countries. The

essential part of measuring foregone output during the GFC is the consideration of

counterfactual GDP growth, which could have been GDP path if the crisis had not

happened in a country. We define GDP cost or output collapse as a deviation of

actual GDP growth relative to the counterfactual GDP growth. Thus, we employ

three alternate measures of output cost during the GFC for the robustness of our

results.

First, the measure of output collapse is demeaned growth, which is defined
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as the long run average growth prior to the GFC (1995-2007) minus the average

growth in 2008-2009. The second measure of foregone output is GDP forecast

error, which is GDP growth rate forecast for 2008-2009 made in April 2008 minus

the actual average annual growth rate6. The counterfactual growth is the fore-

casted GDP growth made prior to the GFC, as the GFC in 2008-2009 was hardly

predicted at that time. The third measure of GDP cost is GDP growth difference,

which is the GDP growth in 2003-2007 minus the GDP growth in 2008-2009. The

positive value of the constructed output cost in this manner means the actual

GDP amid the GFC was less than the counterfactual GDP path. A higher value

for the output collapse variable represents a more severe experience in the GFC.

We had to choose between annual and quarterly GDP data to construct the

output collapse variable. One benefit of employing quarterly data is that we are

able to identify each country’s start and end time of the recession more accu-

rately7. In addition, more diverse measures of counterfactual GDP trends such as

autoregressive projection model are possible8. In spite of the advantages of using

quarterly GDP data, we decided to adopt output collapse measures constructed

from annual GDP data as a baseline variable because it enables us to analyze a

larger number of countries. Specifically, few low-income countries publish quar-

terly GDP data, so the use of annual GDP data allows us to add more low-income

countries in our samples. The number of countries in this paper is 90, whereas
6Forecast data is from the IMF’s World Economic Outlook, April 2008.
7Feldkircher (2014)
8For example, Blanchard et al. (2015)
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Feldkircher (2014) studied 64 countries and Blanchard et al. (2015) only studied

23 advanced economies.

Table 2.1 shows descriptive statistics of the three measures of the GDP col-

lapse. It seems that developing countries were the least affected group during the

global recession. Emerging countries appear affected in a similar manner to the

advanced economies group, except in the case of demeaned growth. The evidence

that the long run growth rate is relatively smaller than other counterfactual trends

in emerging countries might reflect that emerging countries often experience in-

ternational financial crises and thus have volatile output growth in the long run

perspective.9 The distribution of the foregone output of high-income oil export-

ing countries appears similar to that of emerging countries rather than advanced

economies.10 Despite the heterogeneous distribution of the three alternative mea-

sures, their correlation is very high (Table 2.2).

2.4.2 Capital controls

The baseline dataset of our de jure capital controls from Fernandez et al.

(2015) features the advantage of detailed numerical restriction information. The

dataset contains inflow/outflow capital controls data and capital account restric-
9Demeaned growth is defined as GDP growth rate in 1995-2007 minus GDP growth in 2008-

2009, so the trend output growth includes the period of Asian Financial Crisis in 1997-1998
and the following international financial crises in Russia, Brazil, Turkey, Argentina and other
emerging countries

10High-income oil exporting countries in our sample are Bahrain, Brunei, Kuwait, Oman,
Qatar, Saudi Arabia, and UAE.
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tion data for various asset types11. The analysis based on this dataset is par-

ticularly informative to researchers and policy makers who are interested in the

effectiveness of different restriction types for a target economic indicator. The use

of detailed capital controls data in this research is expected to shed light on which

type of restrictions are associated with financial instability, leading to the severity

of the crisis.

One critical question in employing capital controls data for our analysis of

economic stability is whether we should use the "change" of capital controls or

the "level" of capital controls data. We decided to use the ’level’ data for capital

controls such as a country’s level of inflow capital controls in 2006 or 2007 because

the volatility of capital controls prior to the GFC is very small. Only 5% of the

countries in our dataset increased their level of inflow capital controls by more

than 0.1 and only 3% of countries decreased the level of inflow capital controls by

more than 0.1 in the 200712. This trend of low volatility is similar in 2007 capital

outflow data and 2006 inflow/outflow control data (Table 2.3). Most countries

did not revise the direction of their financial liberalization in 2005-2007.

A casual look at capital controls gives us the impression that they are corre-

lated with GDP per capita but not with foregone output amid the GFC, which

encourages us to analyze the effect of capital account restrictions by controlling
11Money market instrument, bond, equity, collective instrument security, financial credit,

derivatives, trade credits, guarantees, real estate, and FDI
12Data ranges [0,1] where 0 is perfect liberalization and 1 represents the most restricted

controls.
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various factors. Table 2.4 shows descriptive statistics of inflow and outflow capital

flows in 2007 which is our treatment policy variable. <Figure 4> shows scattered

plots between inflow/outflow capital controls and log GDP per capita. It appears

that they are weakly correlated with the log GDP per capita13. Figure 2.5, Figure

2.6, Figure 2.7 repectively represent scattered plots between the inflow/outflow

capital controls and our 3 measures of crisis severity. We do not see a clear pat-

tern between capital controls and foregone outputs in the GFC with this simple

visualization; it might mean that a number of components were engaged simulta-

neously within the development of the output collapse amid the GFC. We employ

a generalized propensity score approach to control the covariates of the capital

controls and extract the pure causal effect of capital controls on the crisis output

cost.

2.4.3 Covariates - Determinants of capital controls

The careful and reasonable choice of pre-treatment covariates is essential for

our empirical strategy. Propensity score is defined as the probability of being

treated at t level of dose given X covariate set. Propensity score is derived from

the estimated multivariate normal distribution of capital controls and the pre-

treatment covariate set. We use 2007 data for capital controls and 2006 data for

covariate variables to limit the potential endogeneity issue.
13Correlation of inflow/outflow capital controls and log GDP per capita is -0.40 and -0.50

respectively.
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The list of potential covariate variables considered in our GPS analysis of

capital controls are as follows. Private credit per GDP growth, real interest rate

differential from US, external debt growth, net portfolio investment per GDP, cur-

rent account balance per GDP, real effective exchange rate appreciation, exchange

rate regime, trade per GDP, Log GDP per capita, credit market regulation, mar-

ket capitalization of listed companies (% of GDP), and regulatory quality. Table

2.5 shows the time period, source, and detailed information of these variables.

Private credit per GDP growth is considered as an indicator of credit cycle

as capital controls are often used as a stabilization policy of domestic economy.

Real interest rate differential from US represents relative rates of return. Exter-

nal debt growth and net portfolio investment per GDP are indicators of capital

inflow, which might induce countries to tighten their capital account restrictions

or maintain a high level of capital controls. Current account balance per GDP

can be associated with capital controls in a manner that countries with current

account deficits raise capital controls. In contrast, a country might use capital

controls to keep its currency depreciated, thus it might have a current account sur-

plus. Real effective exchange rate appreciation might be associated with capital

controls, since countries may want to stop appreciation via capital controls for ex-

port promotion purpose. Grilli and Milesi-Ferretti (1995), and Fratzscher (2012)

found that countries with fixed exchange rate regimes tended to have higher level

of capital controls. Trade per GDP represents a country’s de facto trade open-
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ness. Log GDP per capita, credit market regulation, market capitalization of

listed companies (% of GDP), and regulatory quality are considered indicators of

each country’s economic characteristics regarding income level, the freedom of the

domestic credit market, the financial market size, and institutional quality.

2.5 Empirical result

First, we show the estimation results for the determinants of capital controls.

Evidence of balancing property of GPS is presented in the next subsection. Finally,

we show the dose-response function of capital controls and the output collapse

during the GFC.

2.5.1 Pre-treatment covariates and estimated propensity

score

Determining the relationship between the treatment variable and pre-treatment

covariates is the first step to estimate the propensity score. Among the potential

candidates of covariates presented in Section 2.4.3, we choose GDP per capita,

credit market regulation, and current account balance as the covariates of inflow

and outflow capital controls.

Table 2.6 and Table 2.7 report the linear regression results of inflow capital

controls and its preceding covariates.14 We find the consistent results that log
14Original range of capital controls data is [0,1], but it is linearly transformed to [2,102], and
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GDP per capital and credit market regulation explain the variations in the fol-

lowing capital controls. Countries with high income and a free credit market tend

to let capital accounts free. Current account balance is also significant and the

sign the coefficient is positive, which means a greater current account surplus is

associated with stricter capital controls. This result might reflect that countries

use capital controls as a tool to boost exports. A country’s real interest rate dif-

ferential with the US (rcountry − rUS) is significant, but we have not added this

variable to the covariate set due to the limited number of observations. Regula-

tory quality is significant, but we detect that a country’s regulatory quality has

multicollinearity issue with the log GDP per capita. The result for outflow capital

controls is similar to that of the inflow capital controls, thus we do not report it.

Credit growth, external debt growth, and net portfolio investment per GDP

are not associated with the level of capital controls in our results. This result

is especially important due to the potential endogeneity issue. Countries with

high credit growth or foreign capital inflows may well have strict restrictions for

capital flows as a stabilization policy tool. Our finding is consistent with that of

other recent empirical literature. In Forbes et al. (2015), changes in both inflow

and outflow capital controls are not associated with the preceding domestic credit

growth and portfolio flow growth. Fernandez, Rebucci, and Uribe (2015) reported

then we took natural log to the data. Transformation of treatment variable is sometimes nec-
essary for the GPS analysis in order to fulfill the assumption that treatment and pre-treatment
covariates are normally distributed. We perform Kolmogorov-Smirnov equality-of-distributions
test to see whether the residual follows Gaussian distribution, and it is satisfied at .05 level.
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that cycles in aggregate activity (GDP, current account, or real exchange rate)

were not associated with capital controls changes.

The estimated propensity scores of inflow capital controls based on equation

2.1 with covariates of log GDP per capita, credit market regulation, and current

account balance are described at Table 2.8 We use computational method of Bia

and Mattei (2008) for estimation of GPS and other results. Propensity scores

within the upper 25th percentile range in [0.3, 0.35]. Average of propensity score

is 0.2, and the standard deviation is 0.1.

2.5.2 Evidence of the balancing property of GPS

The balancing property is essential in GPS analysis because it constitutes

selection bias removal with unconfoundedness assumption. In mathematical term,

balancing property is

X ⊥ 1{T = t}|r(t,X).

Within strata of the same value of r(t,X) the probability that T = t does not

depend on the value of X. In other words, it means that within same value of

propensity score given a level of treatment, the covariate variables are not different

regardless of the fact that a unit is originally treated at level T or it is not originally

treated at level T.

We test balancing property by the following procedure. Divide the treatment

(capital controls) range [0,1] into three intervals based on sample distribution
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of capital controls. We have three intervals for inflow capital controls, [0,0.25],

[0.25,0.6], [0.6,1]. Within each interval, calculate the propensity score at the

median of treatment interval. For example, median of T ∈[0,0.25] is 0.1, and we

calculate r(0.1, Xi) for all countries.

Within the sample group of r(0.1, Xi), divide the group into 3 sub-groups using

the quantiles of propensity scores. For example, within inflow capital controls

interval, [0,0.25], estimated r(0.1, Xi) ranges [0.14, 0.34]. We divide the sample

group of r(0.1, Xi) into 3 sub-groups having propensity scores ranges [0.14 0.22],

[0.22,0.3], [0,3,0.34] respectively. For each propensity score sub-group, calculate

the mean difference of each covariate between countries whose actual level of

inflow capital controls lies in the interval of [0,0.25] and countries whose actual

level of inflow capital countries are within other intervals. Then we have 3 mean

differences within r(0.1, Xi). We combine the 3 mean differences using a weighted

average, with weights given by the number of observations in each propensity score

sub-group. We use t statistics to check the balance. We do the same procedure

for the other inflow capital controls intervals, [0.25,0.6], and [0.6,1]. Table 2.9

reports the test of balancing property of GPS where treatment is inflow capital

controls.
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2.5.3 Dose-response function

We have six baseline results for expected conditional outcome (equation 2.2),

and according dose-response function (equation 2.3). When we use inflow capital

flows as treatments, we have three results for each crisis severity definition, de-

meaned growth, GDP forecast error, and GDP difference. Furthermore, we have

three results for each crisis severity definition for outflow capital controls.

Out of the six baseline results, three results of the expected conditional out-

comes given treatment and the GSP are statistically significant. The three success-

ful cases are (1) Inflow capital controls and demeaned growth, (2) Inflow capital

controls and GDP forecast error, and (3) Outflow capital controls and GDP fore-

cast error. Table 2.10, Table 2.11, and Table 2.12 shows the estimation results

of expected conditional outcome given treatment and GPS.15 They are estimated

by the following parametric functional form.

E[Yi | Ti, Ri] = α0 + α1Ti + α2T
2
i + α3T

3
i + α4Ri + α5R

2
i + α6TiRi.

In the equation, the treatment level enters in cubic form, and GSP does so in

quadratic form. We have one interaction term in the equation.

Figure 2.8 shows the dose-response function with inflow capital controls and
15Range of capital controls is linearly transformed from [0,1] to [2,102] in those results for

analytical purpose.
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demeaned growth. Figure 2.9 shows tje dose-response function with inflow capital

controls and GDP forecast error. Figure 2.10 shows the dose-response function

with outflow capital controls and GDP forecast error.

Our results do not present consistent evidence that inflow capital controls

alleviate the severity of the GFC. In Figure 2.8, simulated countries with 10%

inflow capital controls intensity received the worst crisis experience in terms of

demeaned GDP collapse, which was (4%) on average. However, in Figure 2.9,

hypothetical countries with 10% intensity inflow capital controls experienced the

greatest average GDP collapse in terms of GDP forecast error (4%). In both cases

of extreme capital control intensity, 0% and 100%, the dose-response functions are

not significant for a 90% confidence level using bootstrap methods.

We have the partial result that outflow capital controls worsen the output

collapse in the GFC. In Figure 2.10, simulated countries with 70-80% intensity

outflow capital controls experienced the worst average GDP collapse (4.3%) in

terms of GDP forecast error. When we employ demeaned growth and GDP dif-

ferences as crisis severity, capital controls (treatment) are not significant in the

estimation of conditional expected outcomes, as in equation 2.2. Countries with

low intensity outflow controls tended to experience even less severe GDP collapse

during the GFC.
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2.6 Conclusion

This research investigates the impact of ex-ante capital controls on the GDP

collapse of the 2008-2009 GFC. The GDP impact during the GFC was severe and

global, but there is no consistent evidence that de jure capital controls helped

reduce the GDP cost of the financial crisis. Our empirical strategy is to employ

the generalized propensity score (GPS) analysis developed by Imbens (2000) and

Hirano and Imbens (2004). Unit, outcome, and treatment in GPS analysis re-

spectively correspond with country, crisis severity, and pre-crisis level of capital

controls. The estimation of GPS and the estimation of conditional expected out-

come given treatment and GPS in combination with balancing property of GPS

allow the removal of the varied impact of countries’ characteristics. The proper

addition of credit or business cycle variables into the covariate set might limit the

endogeneity issue for capital controls potentially. The estimated impact of capital

controls on crisis severity are non-linear in nature of dose-response function. We

use 90 cross-country data to address this issue.

We did not find any cross-country evidence that credit or business cycle vari-

ables were associated with the intensity of capital controls, which is similar to

the results of other cross-country empirical literature. We have not concluded

that there is no endogeneity issue in capital controls, since we witnessed several

countries using capital controls as stabilization policy tools. However, further

cross-country evidence of the determinants of capital controls seems necessary.
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We found indeterminate evidence that inflow capital controls reduced the out-

put costs of the GFC. In addition, we found partial evidence that outflow capital

controls even increased the output cost (GDP forecast error) of the GFC. In

the case of inflow capital controls, the result is sensitive to the choice of output

collapse variables. Outflow capital controls are not significant in explaining the

crisis severity when we used demeaned growth and GDP difference as crisis sever-

ity measure. Our findings might imply that precautionary capital controls are not

a panacea for enhancing financial stability.
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Figure 2.1: Example : Estimated propensity score
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Figure 2.2: Example : Estimated propensity score
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Figure 2.3: Example : Estimated propensity score
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Figure 2.4: Capital controls and GDP per capita

Note : Capital controls data is from Fernandez (2015) and timing is year 2007.
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Figure 2.5: Capital controls and demeaned growth

Note : Capital controls data is from Fernandez (2015) and timing is year 2007. Demeaned
growth is defined as the long run average GDP growth prior to the GFC (1995-2007) minus
average growth in 2008-2009.
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Figure 2.6: Capital controls and GDP forecast error

Note : Capital controls data is from Fernandez (2015) and timing is year 2007. GDP forecast
error is defined as GDP growth rate forecast of 2008-2009 made in April 2008 minus actual
average annual growth rate.
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Figure 2.7: Capital controls and GDP difference

Note : Capital controls data is from Fernandez (2015) and timing is year 2007. GDP difference
is GDP growth in 2003-2007 minus GDP growth in 2008-2009
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Figure 2.8: Dose-response function : Inflow capital controls and demeaned
growth
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Note : Treatment is inflow capital controls in 2007. Crisis severity measure is demeaned growth,
which is defined as the long run average GDP growth prior to the GFC (1995-2007) minus
average growth in 2008-2009.
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Figure 2.9: Dose-response function : Inflow capital controls and GDP forecast
error
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Note : Treatment is inflow capital controls in 2007. Crisis severity measure is GDP forecast
error, which is defined as GDP growth rate forecast of 2008-2009 made in April 2008 minus
actual average annual growth rate.

96



Figure 2.10: Dose-response function : Outflow capital controls and GDP forecast
error
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Note : Treatment is outflow capital controls in 2007. Crisis severity measure is GDP forecast
error, which is defined as GDP growth rate forecast of 2008-2009 made in April 2008 minus
actual average annual growth rate.
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Table 2.1: Crisis severity measure

Country group Variable Obs Mean Std. Dev. Min Max
All Demeaned growth 94 2.3 3.1 -6.2 11.6
Advanced Demeaned growth 23 4.6 2.1 1.0 11.6
Emerging Demeaned growth 43 2.3 2.9 -6.2 8.7
Developing Demeaned growth 22 0.1 2.0 -4.0 4.3
Oil-Exporting Demeaned growth 6 2.2 4.7 -4.4 7.7

All GDP Forecast error 97 2.8 2.7 -5.9 11.1
Advanced GDP Forecast error 23 3.5 1.5 0.4 6.9
Emerging GDP Forecast error 45 3.2 3.0 -5.9 11.1
Developing GDP Forecast error 22 1.5 2.3 -2.2 6.6
Oil-Exporting GDP Forecast error 7 2.7 3.8 -1.2 8.4

All GDP difference 97 3.6 3.7 -5.0 18.5
Advanced GDP difference 23 4.6 2.0 0.7 9.2
Emerging GDP difference 45 4.2 4.0 -4.8 18.5
Developing GDP difference 22 1.4 2.6 -1.9 7.4
Oil-Exporting GDP difference 7 3.4 5.7 -5.0 12.6

Note : Demeaned growth is the long run average GDP growth prior to the GFC (1995-2007)
minus average growth in 2008-2009. GDP forecast error is GDP growth rate forecast of 2008-
2009 made in April 2008 minus actual average annual growth rate. GDP difference is GDP
growth in 2003-2007 minus GDP growth in 2008-2009.
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Table 2.2: Correlations between crisis severity measures

Demeaned growth GDP Forecast error GDP difference
Demeaned growth 1
GDP Forecast error 0.84 1
GDP difference 0.87 0.90 1

Note : Demeaned growth is the long run average GDP growth prior to the GFC (1995-2007)
minus average growth in 2008-2009. GDP forecast error is GDP growth rate forecast of 2008-
2009 made in April 2008 minus actual average annual growth rate. GDP difference is GDP
growth in 2003-2007 minus GDP growth in 2008-2009.
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Table 2.3: Percentage of countries which changed capital controls

Range of caital controls change
(0,1] (0.1,1] 0 [-1,0) [-1,-0.1)

Change in inflow capital controls
2006-2007 16 5 74 9 3

Change in outflow capital controls
2006-2007 11 1 75 13 2

Change in inflow capital controls
2005-2006 11 5 82 6 3

Change in outflow capital controls
2005-2006 12 2 76 11 9

Note : Table is constructed by the author. Data is from Fernandez (2015). Level of capital
contros ranges in [0,1], thus the change of capital controls can range in [-1,1].
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Table 2.4: Pre-crisis inflow/outflow capital controls

Variable Obs Mean Std. Dev. Min Max
Inflow capital controls 2007 99 0.32 0.31 0 1
Outflow capital controls 2007 99 0.37 0.38 0 1

Inflow capital controls 2006 99 0.32 0.31 0 1
Outflow capital controls 2006 99 0.36 0.38 0 1

Note : Data is from Fernandez et al. (2015)
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Table 2.5: Potential determinants of capital controls

Period Source Note
Private credit per GDP growth 2005-2006 Worldbank
Real intereat rate differential from US 2006 Worldbank
External debt growth 2005-2006 Worldbank
Net portfolio investment per GDP 2006 Worldbank
Current account balance per GDP 2006 Worldbank
Real effective exchange rate
appreciation 2005-2006 Worldbank

Exchange rate regime 2007 Ilzetzki et al. (2008) (1)
Trade per GDP 2006 Worldbank (2)
Log GDP per capita 2006 Worldbank
Credit market regulation 2006 Fraser Institute (3)
Market capitalizaton of listed companies (%
of GDP) 2006 Worldbank

Regulatory quality 2006 Kaufmann et al. (2010) (4)

Note : (1) 1 : de facto peg 2 : de facto crawling peg 3 : de facto crawling band or managed
floating 4: de facto floating. (2) Trade per GDP is (Export+Import)/GDP (3) Range is (0,10)
, higher value shows more freedom. (4) Range is (-2.5,2.5), higher value shows better quality
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Table 2.8: Estimated generalized propensity score

Percentiles Obs 88
1% 0.0191 Sum of Wgt. 88
5% 0.0599 Mean 0.236
10% 0.0733 Std. Dev. 0.096
25% 0.1618 Variance 0.009
50% 0.2529 Skewness -0.586
75% 0.3258 Kurtosis 2.097
90% 0.3380
95% 0.3407
99% 0.3414
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Table 2.9: Balancing property of GPS

Treatment interval No.1 - [0, 0.25]
Mean Standard
Difference Deviation t-value

Log GDP per capita -0.11408 0.06325 -1.8037
Credit market regulation -0.15945 0.0822 -1.9397
Current account balance -0.00952 0.83185 -0.01144

Treatment interval No.2 - [0.25, 0.6]
Mean Standard
Difference Deviation t-value

Log GDP per capita 0.0492 0.05193 0.9475
Credit market regulation 0.04657 0.07943 0.5863
Current account balance 0.60048 0.8538 0.70331

Treatment interval No.3 - [0.6, 1]
Mean Standard
Difference Deviation t-value

Log GDP per capita 0.10814 0.08035 1.3458
Credit market regulation 0.08124 0.09418 0.86259
Current account balance -1.134 1.0813 -1.0488
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Table 2.10: Expected conditional outcome given treatement and GPS

Note : Crisis severity outcome varible is demeaned growth, and treatment is inflow capital
controls. Inflow capital controls ranges in [2,102] Demeaned growth is defined as the long run
average GDP growth prior to the GFC (1995-2007) minus average growth in 2008-2009.
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Table 2.11: Expected conditional outcome given treatement and GPS

Note : Crisis severity outcome varible is GDP forecast error, and treatment is inflow capital
controls. Inflow capital controls ranges in [2,102]. GDP forecast error is defined as GDP growth
rate forecast of 2008-2009 made in April 2008 minus actual average annual growth rate.
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Table 2.12: Expected conditional outcome given treatement and GPS

Note : Crisis severity outcome varible is GDP forecast error, and treatment is Ouflow capital
controls. Outflow capital controls ranges in [2,102]. GDP forecast error is defined as GDP
growth rate forecast of 2008-2009 made in April 2008 minus actual average annual growth rate.
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Chapter 3

Financial Liberalization,

Financial Crisis, and

Consumption in Korea

3.1 Introduction

Financial globalization and the subsequent rise in consumption sourced from

foreign debt can harm economic stability. If foreign funds do not flow to productive

investment and do not contribute to the efficiency of the economy but flow directly

to consumption, the economy might not have sufficient resources to service foreign

debts in the future. According to "overborrowing" theory, which assumes that

foreign borrowing is constrained by the value of domestic collateral, excessive
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consumption sourced by capital inflow in normal times amplifies negative shocks

and lead economies to crisis. During the crisis, overborrowing literature predicts

the collapses of both output and consumption.

However, the theory of international risk sharing predicts smooth consumption.

Opening capital accounts and international capital movements are more related

to investment and output than consumption. Consumption can be smoothed in

a financially integrated economy in response to a negative production shock such

as a financial crisis.

Empirical examination of consumption development in the context of financial

globalization and financial crisis is scarce, even though it is a critical issue for

both practical policy purposes and theories. We have found that the experience

of Korea is a good case with which to test the effect of financial globalization on

the consumption path. The Korean government chose to liberalize their remaining

capital account restrictions in the mid-2000s, even though capital liberalization

policies in the 1990s were often criticized as being a major cause of the Asian

Financial Crisis. Foreign short term debts rose dramatically prior to the Global

Financial Crisis (GFC) while the currency hedging behavior of high performing

exporting firms promoted capital inflow. News sources and government agencies

reported concerns in 2006-2008 that large foreign currency lending by banks was

not flowing to productive investments, but to real estate purchases or directly to

consumption expenditure.
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One contribution of this paper is the comprehensive and organized documen-

tation of Korea’s de jure and de facto financial liberalization episode in the 2000s

and the sudden stop experience during the GFC. We have investigated the po-

litical and economic background of Korea’s financial liberalization policy prior to

the GFC, and we have documented Korea’s specific circumstance of short-term

foreign debt accumulation in the banking sector and the sudden stop episode dur-

ing the GFC. No research paper has investigated the comprehensive details of the

policymaking background and economic effects of Korea’s financial liberalization

in the 2000s.

Another contribution is that we investigate the effect of the de jure finan-

cial globalization on the consumption growth in the context of the financial crisis

using novel empirical methods. First, we test whether Korea’s financial liberaliza-

tion policy in the mid-1990s accelerated consumption growth using Instrumental

Variable (IV) regression. Second, we employed synthetic control matching and

investigated how financial liberalization policies affected the consumption growth

path in 2005-2010, the period of the foreign credit boom, and the subsequent

sudden stop during the GFC.

The overborrowing literature predicts that financial liberalization in emerg-

ing economies will likely attract capital inflow and increase consumption growth,

while international risk-sharing theory predicts little effect of financial openness

on consumption. During the crisis, overborrowing literature predicts that the
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consumption of financially open countries will collapse more severely than for fi-

nancially closed economies, but international risk-sharing theory predicts that a

consumption drop will likely be more severe in closed economies than in financially

open economies.

We found from IV regression that the effect of easing capital inflow controls

on the acceleration of consumption growth is economically large, but the effect is

not statistically significant. Even though synthetic control matching is not a good

method due to Korea’s specific economic downturn experiences prior to financial

globalization, we observed that Korea’s consumption growth path when financially

open was not noticeably different from that of a financially closed control country.

Korea’s consumption collapse in response to the GFC was more immediate than

that of the control country.

Section 3.2 reviews related literature. Section 3.3 documents the Korean case

of financial liberalization and experience during the GFC. Section 3.4 discusses

financial liberalization and consumption. Section 3.5 describes IV regression and

reports the result. Section 3.6 describes synthetic control matching and shows the

result. Section 3.7 contains the conclusion.

3.2 Literature review

Overborrowing literature, such as that by Jeanne and Korinek (2010), Korinek

(2011), and Bianchi (2011), concludes that excessive foreign borrowing and the
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subsequent increase in consumption is the main source of economic instability in

financial crises. The literature assumes that foreign borrowing has an upper limit,

the value of the domestic collateral. Excessive foreign borrowing and consump-

tion in normal times has a negative externality on the economy because it ignores

the possibility of future sudden stop crises induced by the binding collateral con-

straints of foreign borrowing. Therefore, these studies support a Pigouvian tax

on capital inflow in normal times. Uribe and Schmitt-Grohe (2016) discuss the

usefulness of taxing consumption, as taxes can cause collateral constraints to not

bind in times of crisis, so that the economy suffers less during crises than when in

competitive equilibrium.

In contrast to overborrowing theory, consumption output risk-sharing theory

predicts that financial liberalization can help smooth consumption and limit the

co-movement of consumption and output. Lane and Milesi-Ferretti (2011) tested

this hypothesis during the 2008-2009 GFC using OLS estimation. They reported

that de facto financial integration did not affect consumption growth, and that de

facto financial liberalization does not limit co-movement between output collapse

and consumption collapse.

We reviewed the empirical literature investigating aggregate consumption be-

havior. Campbell and Mankiw (1989) assumed the presence of some rule-of-thumb

consumers who consume what they earn in each period, and found that contempo-

raneous income growth is the main determinant of aggregate consumption growth.
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Carroll et al. (2011) assumed sticky consumption behavior and reported that

lagged consumption growth is a main determinant of consumption growth in 14

advanced economies. It employed IV regression to limit the issues of measurement

error and transitory consumption. Everaert and Pozzi (2013) investigated the pos-

sible determinants of consumption growth such as lagged consumption, current

income, real interest rate, government expenditure and hours worked. They em-

ployed a GMM version of the common correlated effects mean group estimator

and found only income growth significant. Peltonen et al. (2012) reported that

in the case of Korea, lagged consumption growth, wage growth, and crisis dummy

were significant for explaining consumption growth. They found housing wealth

and equity wealth were not found to be significant in Korea.

Korea’s episode of rapidly accumulating external debt ahead of the GFC, and

the sudden stop that followed will be documented in the next section. Kaminsky

and Reinhart (1999) found that financial liberalization and capital inflows, credit

booms, and an appreciated currency often precede combined banking and currency

crises. Hahm et al. (2013) reported that in emerging economies, banking sector

liabilities to the foreign sector had significant predictive power for currency crises

and credit crises. In the Korean case, Cho (2012) described large short-term

external debt and heavy economic dependence on export amplified external shock

during the GFC, but expansionary fiscal monetary policy, accumulated foreign

reserve, and depreciated currency helped the economy recover quickly. Lee and
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Song (2012) documented the background of large external debt in the banking

sector ahead of the GFC and capital outflow episode during the crisis.

3.3 Korea’s financial globalization in the 2000s

and the sudden stop episode in 2008-2009

3.3.1 The Asian Financial Crisis

The rapid financial globalization before the 1997-1998 Asian Financial Crisis

was collaborative outcome of domestic politics and foreign pressure, known as

the Washington Consensus. In 1993, Kim Young-sam, who had been a former

democratic activist, was elected president. He was the first non-military oriented

president since 1962, and was a symbol of democratization in South Korea. The

Kim Young-sam administration preferred liberal economic and financial systems

to the former government-controlled one. In addition, it pursued South Korea’s

membership of the Organisation for Economic Co-operation and Development

(OECD) as a political achievement1 , which required the liberalization of capital

accounts.

Korea’s trade and financial liberalization was a part of the Kim Young-sam

administration’s economic growth strategy in the highly competitive global eco-

nomic environment of the 1990s2. International economic environment was not
1South Korea joined the OECD in December, 1996
2South Korea joined the World Trade Organization (WTO) in January, 1995.
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favorable for Korea, as newly industrializing countries such as China were catch-

ing up with Korea’s competitive export industries. A famous report regarding

the Korean economy by Booz Allen Hamilton (2007) described Korea’s economic

situation as a "Nut in a nutcracker" that was being squeezed by both advanced

economies and developing economies. The domestic political preference for lib-

eralization combined with its largest international economic partner’s demands

in the Washington Consensus made the rapid liberalization of capital accounts

possible.

In the mid 1990s, the Korean government took a comprehensive step towards de

jure financial liberalization in both inflow and outflow capital flows and in foreign

direct investment (FDI), portfolios, and other asset-type flows3. The opening

of capital accounts was also reflected in the de facto indicators of liberalization.

External assets plus external debt as a percentage of GDP increased from 31.8%

in 1994 to 46.5% in 1997.

Opening financial accounts were accelerated amid the 1997-1998 Asian Finan-

cial Crisis as a part of the conditionality agreements of the International Monetary

Fund (IMF) loan packages to Korea. This was in line with the core policy direc-

tion of monetary and fiscal tightening, which had been designed to encourage

foreign investors’ confidence. In particular, the combination of high interest rates

and easy access to Korean assets had intended to give foreign investors direct

incentives to invest. The financial liberalization in 1997-1998 included the com-
3Detailed opening measures are chronicled in the appendix of Noland (2007).
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prehensive and important relaxations of legal restrictions such as restrictions on

foreign investment in listed bonds, listed equities, and short-term financial instru-

ments in the form of easing the foreign ownership ceiling. Hostile mergers and

acquisitions of domestic companies by foreign residents were permitted, and do-

mestic firms became able to issue mid-long term foreign denominated bonds and

equities. Government simplified the FDI approval procedure for the reporting

system and widened the permitted list of investment industries.

3.3.2 Financial liberalization policy in the inter-crisis pe-

riod

The relaxation of capital accounts’ legal restrictions amid the Asian Financial

Crisis, especially for capital inflow liberalization, was reasonable for both investor

confidence and financial stability. The typical claim that free capital flows in

emerging countries worsen financial stability suggests capital inflow liberalization

once financial crises hit an economy. Opening up outflow capital controls during

a crisis is controversial, as was the case in Malaysia during the Asian Financial

Crisis, but it was a part of the conditionality agreement of IMF program, so the

South Korean government was obliged to do this.

How the Korean government reacted to financial liberalization after it fully

repaid the bailout funds to the IMF in 2002 is a genuinely interesting query. Has

Korea learned the lesson of the 1997-1998 financial crisis and taken the cautious
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step of financial globalization? Many studies have stated that financial liberaliza-

tion and the massive capital inflow that follows, especially in the form of short

term debt, was at the center of the financial crisis in Korea4. Specifically, at

the onset of the Asian Financial Crisis, the short term foreign debts of Korean

financial institutions were not rolled over and the international reserve was not

sufficient to stop capital flow reversals.

After 2002, the Korean government was free to choose the extent of its financial

liberalization. It could have considered the financial stability role of capital con-

trols and stepped back from the previously opened capital accounts. This policy

decision is critical, because it is closely related to South Korea’s severe experience

of a sudden stop during the 2008-2009 Global Financial Crisis (GFC). The de jure

financial integration in 2004-2007 was significant in the direction of both capital

inflow and outflow, and is well illustrated in the data of Fernandez et al. (2015)

(Figure 3.1 ).

The Korean government aimed to promote its financial industry as an eco-

nomic growth strategy, and the removal of remaining capital flow restrictions was

a part of their plan. However, the potential role of capital controls for financial

stability was largely ignored. President Roh Moo-hyun was elected president in

2004 from the Democratic Party, a major left-wing political party. His adminis-

tration planned to increase spending in welfare programs, but the fiscal outlook

was not bright due to ageing population, low birth rate, and diminishing potential
4For example, Dooley and Shin (2000) and Radelet and Sachs (1988)
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GDP growth (Republic of Korea, 2006). Financial liberalization was a part of the

government plan to contribute to potential growth and the government budget.

The finance section of the economic policy blueprint under the Roh Moo-hyun ad-

ministration (Ministry of Finance and Economy, 2004) summarizes the rationale

of the liberalization policy.

"Korea is faced with a growing threat of declining industrial competitiveness.

... The financial industry not only can impact the overall real economy with its

great ripple effect but also is an industry that requires high value-added services.

As such, the focus will be placed on the financial industry as one of the core

industries that will lead Korea in the future. ... Financial globalization means

the opening of domestic financial markets and strengthening the linkage between

the international financial markets so that Korea will be able to play a major

role in the international financial transaction network. ... Especially, the key

to a successful internationalization of financial industry largely depends on the

international business activities conducted by the top global financial institutions

branches in Korea."

3.3.3 External debt expansion in the run-up to the Global

Financial Crisis

Along with the de jure financial integration policy, de facto measures also

showed the rapid expansion of capital flows, especially ahead of the GFC. In
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2005-2007, external assets plus debt as a percentage of GDP rose from 53% to

67%. External debt inflation was more dramatic; external debt per GDP increased

from 18% to 30%, and short term external debt per GDP in particular accumu-

lated from 7% to 15% (Figure 3.2). The government did not pay considerable

attention to preemptive external debt management policies except by hoarding

foreign reserves, and it had to rely heavily on accumulated reserves in the face

of the sudden stop after the collapse of Lehman Brothers. Lee and Song (2012)

examined the capital flow data for 2008-2009, and found that portfolio investment

and short-term external debt were the main sources of foreign exchange shortages

and sudden capital flow reversals during the second half of 2008, which was the

period of the most severe deleveraging crisis.

Aggregate external debt in Korea rose rapidly from the start of 2006 (USD

150 billion) to the middle of 2008 (USD 350 billion) and more than half of this

increase was from domestic banks’ short term external debts. The continued

high performance of exporting companies was a main cause of the banks’ short

term external debt accumulation. The expected high export volume led forward

exchange rate to appreciate, and it created arbitrage opportunities for foreign

investors. In addition, exporters’ high demands for foreign exchange forward

contracts for currency hedging purposes facilitated foreign investors lending to

Korean domestic banks.

The main mechanism of how exports affected external debt was through the

121



expectation of currency appreciation. The annual average export growth in 2003-

2007 was 18%, and the current account balance per GDP was 1-2% during the

same period5. The Korean Won was expected to appreciate due to the anticipa-

tion of high volume export performance; this was reflected in the fact that the

forward exchange rate had appreciated more that the spot exchange rate. When

exporting countries made a contract with foreign buyers, they confirmed the pay-

ment schedule in US dollars. Then, they sold the foreign exchange forward in

the market. Even though the domestic interest rate was a bit smaller than the

US interest rate, the anticipated appreciation of the Korean Won gave foreign

investors sufficient opportunity for arbitrage. Second, exporting companies had

an incentive to hedge their expected USD-denominated incomes in the future, so

they sold foreign exchange forward contracts. Mainly domestic banks bought the

foreign exchange forward contracts from the exporters; the domestic banks were

then exposed to foreign exchange risks, so they borrowed external debt (usually

in the short term) and either sold their dollars in a spot exchange rate market to

square the foreign exchange long position or lent foreign currency to households

or companies.

The effect of the strong export performance on the capital inflow can be de-

scribed in the covered interest rate parity (CIP) condition. The CIP condition is

as follows
5Shipbuilding companies were the largest exporters.
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(1 + rUS) = (1 + rKR)× (E/F )

Where rUS is the US interest rate, rKR is the Korean interest rate in Korea, and

E is the spot exchange rate, and is denominated as Won/USD. F is the forward

exchange rate, and is also denominated in Won/USD. Because of the The con-

vention of the exchange rate denomination of Korean Won and USD (Won/USD),

means that the expected appreciation of the Won against the USD in the future

is shown as decrease of F .

When we take the natural log and approximate both sides, we get

rUS = rKR + (E − F )/F

We then define an arbitrage opportunity as

Arbitrage opportunity = (−rUS + rKR) + (E − F )/F

If the arbitrage opportunity is positive, foreign investors have an incentive to

invest in Korean rather than US assets. Figure 3.3 shows the arbitrage opportu-

nity calculated from the CIP condition. The arbitrage opportunity kept a positive

value from 2006-2007, and the main driver of this positive value is the appreciation

of the forward exchange rate, which was mainly due to the expected high volume

of export.
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Korean banks’ accumulation of external debt ahead of the GFC seems to be

consistent with international evidence provided by Hahm et al. (2013). Hahm

et al. (2013) reported the panel regression results of emerging and developing

economies, showing that the banking sector’s liabilities to the foreign sector have

significant predictive power for currency and credit crises. Related early literature

includes research by Kaminsky and Reinhart (1999), which found that financial

liberalization and capital inflows, credit booms, and an appreciated currency often

precede combined banking and currency crises.

3.3.4 Sudden stop in Korea in 2008-2009

The sudden stop situation in Korea amid the GFC has been well identified

in the data on external debt and assets. There was a significant capital outflow,

especially in the form of banks’ short-term foreign debt, and the Bank of Korea

provided foreign reserves to the financial institutions that had foreign exchange

credit or liquidity problems. The total outstanding external debt was USD 368

billion at the end of the second quarter of 2008 and decreased to USD 306 billion

in the next three quarters. A total of 71% of this decline in external debt (USD 44

billion) was from bank’s short-term external debt holdings. External assets also

decreased from USD 417 billion in the second quarter of 2008 to USD 338 billion

in the first quarter of 2009. A total of 66% of this decline of external assets (USD

52 billion) was from the exhaustion of foreign reserves.
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The foreign exchange market and foreign credit market indicators also exhib-

ited a crisis situation. The Won/USD exchange rate was 1,106 before the collapse

of Lehman Brothers, but it rose to 1,300 in October (depreciation of the Korean

Won). The short-term external borrowing spread was 56bp during September and

rose to 166bp in October. Roll-over of short-term foreign debt was almost absent,

and new borrowing of short-term foreign debt was virtually stopped.

GDP and consumption showed the worst performance since the Asian Finan-

cial Crisis, decreasing by 4.6 and 4%, respectively, in the fourth quarter of 2008.

The only comparable economic downturn since 1980 was the first quarter of 1998

in the middle of the Asian Financial Crisis, when GDP and consumption declined

by 7 and 12.7%, respectively.

3.4 Financial liberalization and consumption

Emerging countries’ policy decision to open capital accounts is intended to

achieve enhanced efficiency from proper investment. Foreign investment can give

domestic entrepreneurs more business opportunities, through which the economy

might enjoy higher GDP growth. According to international risk-sharing theory,

countries can enjoy smooth consumption regardless of output development.

On the other hand, financial liberalization can harm economic stability in

several ways. Capital inflow can inflate the real estate boom and/or credit bub-

ble. Short-term hot money can be easily reversed unexpectedly. One hazard is
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that foreign capital flows directly to consumption rather than investment, which

would contribute to the output in the future and help address the foreign debt

(Mundell, 1995). The Bank of Korea told newspapers in 2007 that most foreign

currency lendings to individual entrepreneurs and small- and medium-sized firms

are not invested, but used for other purposes6. News sources also reported that

a considerable amount of foreign currency lendings are used in purchasing assets,

such as real estate and stocks, or consumption directly rather than for productive

investment.

Mundell’s concern regarding excessive consumption following capital liberal-

ization is shared by Jeanne and Korinek (2010), Korinek (2011), and Bianchi

(2011). These researchers argue that capital inflows during the tranquil period

are likely to intensify the severity of the financial crisis afterwards. The receipt

of capital inflow and increased consumption in emerging countries have a nega-

tive externality impact on the economy because the agent’s behavior ignores the

future sudden stop crisis under the binding collateral constraints. The literature

supports the Pigouvian tax on capital inflow in normal times. Uribe and Schmitt-

Grohe (2016, Ch 12, p.710) discuss the usefulness of tax for consumption, as it

can result in the collateral constraint not binding during a crisis, which means a

less severe crisis than the laissez-faire economy case.

The theory of international risk sharing predicts smooth consumption. Open-
6It also reported that 48.6% of foreign currency loans (USD 21.4 billion) were made to

individual entrepreneurs and small and medium firms. Source: Seoul Economic Daily, 8/3/2007.
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ing capital accounts and capital movements are more related to investment and

output than consumption. In response to a production shock, consumption can

be smoothed in a financially integrated economy.

The empirical research question of this paper is "How did Korea’s financial

liberalization episode in the 2000s affected consumption behavior before and after

the GFC?" Korea’s external debt increased rapidly in the 2000s in line with gov-

ernment’s financial integration policy, and the financial sector and real economy

were hit hard during the GFC. In Section 3.5, we test the effect of capital inflow

control easing on consumption growth in the mid-2000s in Korea. In Section 3.6,

we investigate the effect of financial globalization in 2005 on the consumption

development in 2005-2010 in Korea.

Overborrowing theory predicts that financial liberalization is likely to induce

capital inflow and increase consumption growth, while international risk-sharing

theory predicts little effect on consumption. During a crisis, the overborrowing

literature predicts that a financially open country’s consumption will collapse

more severely than that of closed economy, but international risk-sharing theory

predicts the opposite - a negative impact on consumption will be more severe in

a financially closed economy than in a financially open economy.
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3.5 Effect of easing inflow capital controls on

consumption growth

3.5.1 IV regression

For empirical investigation of the impact of financial liberalization on con-

sumption behavior, I employ the methodology of Carroll et al. (2011). Carroll et

al.’s method has a couple of advantages in the application of our research subject.

First, it incorporates two modern aggregate consumption theories, sticky con-

sumption and rule-of-thumb behavior. Second, it uses instrumental variables to

address the estimation issues of measurement error and transitory consumption.

The following is the regression equation of our empirical model.

∆logCt = α + β ·∆logCt−1 + γ ·∆logYt + η ·∆KCt + εt

Ct, Ct−1, and Yt are consumption, lagged consumption, and income, respec-

tively. All are aggregate variables. ∆KCt is the change of capital control variables,

which are explained in detail in the next section.

Adding lagged consumption (Ct−1) in the equation above means we assume

the consumption behavior is sticky. Carroll et al. (2011) explains two sources of

stickiness in consumption. First, the habit-forming agent maximizes the utility

from current consumption and lagged consumption. Second The second source
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of sticky consumption is based on the assumption of the mild inattentiveness

of macro-development. This means that households do not perceive aggregate

macroeconomic indicators, such as productivity shocks or the unemployment rate,

immediately.

Aggregate income (Yt) in the regression equation shows our assumption of the

rule-of-thumb consumers from Campbell and Mankiw (1989). Some consumers

simply consume their current income. The innovative aspect of our research is

the addition of capital controls (KCt)7. A realistic assumption is that capital

liberalization induces capital inflows to financial institutions such as banks and the

banks increase lending to households. Households increase consumption spending

by borrowing from banks.

3.5.2 Data

Capital controls

We use capital control change data (∆KC) from Pasricha et al. (2015). The

main advantage of using this data is that it is quarterly, so we can identify high-

frequency policy variations. Popular capital control data include those from Chinn

and Ito (2006), Schindler (2009), Quinn (1997), but these are recorded at an an-
7Carroll et al. (2011) added household financial assets to income as an explanatory variable,

but we did not add it in the regression equation for two reasons. First, the addition of financial
assets to income implies that households have a precautionary motive or liquidity constraints,
but capital inflow from financial liberalization might work to lower liquidity constraints. Second,
the coefficient of financial assets to income is rarely significant in advanced economies according
to Carroll et al. (2011), and it is also not significant in the Korean case.
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nual frequency. Annual data lets us know how many capital accounts are regulated

in each country, but Pasricha et al.’s (2015) data keep track of policy changes on

a quarterly basis from daily information, so their data show us how the policy

changes over time. Our aim is to measure the effect of capital control change

on consumption growth, so employing the data of Pasricha et al. (2015) is more

suitable than other annual measures.

Pasricha et al.’s (2015) measures include information on currency-based mea-

sures, such as reserve requirements for foreign currency deposits and limits on the

open foreign currency positions of resident banks, so their variables can reflect

modern-type capital flow management measures in leading emerging countries.

The baseline variable of capital control change is the number of net inflow

tightenings, which is the number of measures that represent the tightening of con-

trols on inflows in a quarter, less than the number of measures that represent the

easing of inflow controls. Thus, capital liberalization is shown as a negative value

in this variable. For robustness checks, we employ two other measures. One is the

number of net non-FDI inflow tightenings; the other is net capital inflow-easing

measures. If FDI is not related to financial stability or consumption, employing

the number of non-FDI inflow tightenings variable might yield a better result.

The net capital inflow-easing measure counts the number of inflow easings plus

the number of outflow tightenings in a given quarter. Thus, capital liberalization

is shown as a positive value in the net capital inflow-easing variable.
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Instrumental variables

We add Carroll et al.’s (2011) selection of instrumental variables, lagged unem-

ployment rate, lagged long-term interest rate, and lagged price volatility, which

are strongly correlated with consumption growth, but are unlikely to be correlated

with measurement error. Income growth is potentially correlated with the error

term, so it is also instrumented by these variables. We also add Tier 1 capital to

the asset ratio of domestic commercial banks, the measure of a bank’s financial

strength, as an instrumental variable to limit the endogeneity of capital controls.

Padovani and Gibson (2011) found evidence that banks are more likely to lobby

when they have a more vulnerable balance sheet. From the context of financial lib-

eralization in Korea, we assume that the banking sector’s lobbying resulting from

the vulnerable financial condition is related to the capital liberalization episode in

Korea. The lagged banks’ capital to asset ratio is not likely to be correlated with

unidentified shocks. Other instrumental variables are lagged consumption growth

and lagged income growth.

All instrumental variables are lagged twice or more due to the time aggregation

issue. If consumption decisions are more frequent than the observation of data

(quarterly), then a shock to consumption growth is persistent approximately up

to the next quarter’s consumption growth (MA(1) process). The empirical results

show that the Sargan test of over-identifying restrictions supports the validity of

the chosen instruments.
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3.5.3 Empirical results

Table 3.1 shows the regression results of consumption growth. The size of

the coefficient is economically meaningful in all three cases of different capital

control variables. When the Korean government made one financial liberalization

policy, then the consumption growth was accelerated by 0.4-0.7%p. However, the

estimated coefficients are not statistically significant.

Based on the insignificant result of financial liberalization’s impact on con-

sumption, doubt is cast on the role of consumption in financial stability in the

case of Korea. Theoretical literature on overborrowing states that excessive con-

sumption growth from financial liberalization is the main source of economic in-

stability during the crisis. In the Korean case, rather than consumption growth,

other factors might have played a greater role in the financial instability, such as

the real estate boom or stock price bubble being inflated by capital inflow.

In contrast to the financial liberalization variables, lagged consumption growth

and contemporaneous income growth are found to be statistically significant for

explaining consumption growth. The sizes of the coefficients are also economically

meaningful. A 1%p increase in previous consumption growth causes consumption

growth of 0.4-0.5%p. A 1%p increase in income growth leads consumption to

grow by 0.5%p. The results from the Korean data are similar to those from the

United States and Sweden in Carroll et al.’s (2011) research, in which both lagged

consumption and contemporaneous income were found to significantly explain
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consumption behavior.

3.6 Effect of financial globalization on consump-

tion development in 2005-2010

3.6.1 Synthetic control matching

In the previous section, we examined the effect of Korea’s financial liberal-

ization on contemporaneous consumption growth using the instrumental variable

regression method. One limitation of this method is that we cannot estimate to

what extent capital liberalization affects the severity of the GFC in Korea. To

address this issue, we employ the synthetic control matching method developed

by Abadie and Gardeazabal (2003). This method lets us estimate the hypotheti-

cal consumption growth path of the GFC that Korea could have experienced if it

had not liberalized capital accounts in the mid-2000s. Counterfactual consump-

tion growth is estimated by the weighted average of the consumption growth of

control countries that did not liberalize the capital accounts.

Our objective in this section is to determine to what extent Korea’s financial

liberalization affected its consumption path during the GFC. The treatment is the

financial liberalization of Korea in 2005. According to the de jure capital control

measure of Fernandez et al. (2015) (Figure 3.1), Korea’s level of capital control

decreased from a median to low level in 2005. The control countries are emerging
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countries with a median or high level of capital control that did not ease their

restrictions on capital accounts throughout the 2000s8.

cN
it is the consumption growth for country i at time t witihout the treatment

where i = 1, . . . , J+1 and t ∈ {1, . . . , T}. The number of non-treated countries is

J , where i = 2, . . . , J + 1. T0 is the number of periods before the treatment, and

1 ≤ T0 < T . cI
it is the consumption growth for country i at time t if the country

is treated after the treatment time (T0). We assume that the treatment did not

affect the consumption per capita before the timning of the treatment. Therefore,

we have cI
it = cN

it for t ∈ {1, . . . , T0}.

Let αit = cI
it − cN

it be the treatment effect for country i and time t for t ∈

{T0 + 1, . . . , T}. αit is the effect of financial liberalization on consumption growth

during 2006-2010, which includes the period of the GFC. We have cI
it = cN

it + αit.

Dit is a dummy, which is 1 if the country is treated and t > T0 orDit = 0 otherwise.

Then, the observed consumption per capita is cit = cN
it + αitDit. Because country

i=1 is treated only, (α1T 0+1, . . . , α1T ) is the effect of the financial liberalization of

Korea on the consumption path. cI
it = cit because it is observed. Therefore, the

estimation of the causal effect is used to estimate the counterfactual consumption

growth path that could have been possible for korea had it not liberalized capital

acounts in 2005, cN
it

The counterfactual consumption growth is the weighted combination of con-
8The control countries are Argentina, China, Indonesia, India, Kazakhstan, Lebanon, Sri

Lanka, Morocco, Moldova, Mexico, Malaysia, Pakistan, the Philippines, Russia, Thailand,
Tunisia, and South Africa.
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sumption growth of untreated countries such that the weighted combination of the

consumption growth and control variable’s path is identical to the treated coun-

try’s consumption growth and control variable’s path during the pre-treatment

period.

(J × 1) vector of weights W = (w2, . . . , wJ+1)′ such that wj ≥ 0 for j =

2, . . . , J + 1 and w2 + w3 + . . . wJ+1 = 1. wj represents the weight of a potential

counterfactual country.

Zi is an (r × 1) vector of the observed predictors for consumption per capita.

The predicting variable in our study is income growth as suggested by Carroll et

al. (2011) and Campbell and Mankiw (1989).

Suppose that there exists a set of weights (w∗2, . . . , w∗J+1) such that ∑J+1
j=2 w

∗
j =

1,

∑J+1
j=2 w

∗
j cji = c1,1

...

∑J+1
j=2 w

∗
j cj,T 0 = c1,T 0

∑J+1
j=2 w

∗
jZj = Z1

Then, α̂it = cit −
∑J+1

j=2 w
∗
j cjt for t ∈ {T0 + 1, . . . , T} as an estimator of α1t,

which is the estimated causal efffect.

W = (w2, . . . , wJ+1)′ represents a weight set of the control countries, a syn-

thetic control.

LetX1 be the vector of the pre-treatment characteristics of the treated country,
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(Z1, c11, c12, . . . , c1T0)′, and let X0 be the matrix of the pre-treatment characteris-

tics of the control countries,

X0 =



Z2, c21, c22, . . . , c2T0

Z3, c31, c32, . . . , c3T0

...

ZJ+1, cj+21, cJ+22, . . . , cJ+2T0



′

.

The vector W ∗ is chosen to minimize some distance, |(X1 − X0W )′V (X1 −

X0W )|, where V is some (k × k) symmetric and positive semidefinite matrix

subject to wj ≥ for j = 2, . . . , J + 1 and w2 + w3 + · · · + wJ+1 = 1. For baseline

computation, V is chosen such that the mean squared prediction error of the

consumption growth is minimized for the pretreatment periods, as described by

Abadie and Gardeazabal (2003).

3.6.2 Results

The estimation results of the synthetic control analysis are shown in Figure

3.4. Table 3.2 reports the country weights of the synthetic control country9 . It

is significant that the consumption growth path of synthetic control before the

treatment year (2005) did not replicate the actual consumption path of Korea

well. Obviously, X1, the vector of the pre-treatment characteristics of Korea, does
9For the practical implementation of the synthetic control method, we used the package from

Abadie et al. (2014).
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not belong to the convex hull of X0, the vector of the pre-treatment characteristics

of the control countries10. This is mainly due to Korea’s specific severe economic

downturn shocks. First, the consumption growth in Korea was -14% in 1998, but

only Thailand and Indonesia experienced the Asian Financial Crisis among the

control countries. Second, the consumption growth in Korea was negative again

in 2003. This is because of the nationwide defaults of credit card holders and

consequent bankruptcies of related financial institutions (Kang and Ma, 2007).

From the results in Figure 3.4, it is not clear whether Korea’s consumption

growth suffered more than that of the synthetic control country during the GFC.

However, it is noticeable that the decline of Korea’s consumption growth was more

immediate than that of the counterfactual country. Even though the consumption

growth of the synthetic control country did not emulate Korea’s consumption

growth path well before the treatment (financial globalization in 2005), the former

seemed to exhibit the average trend of the latter. The consumption paths of both

actual and counterfactual consumption growth were similar before the GFC. The

year 2008 is the only exception, when Korea’s consumption growth fell sharply

from 5% to 1%, but counterfactual growth still hovered at around 5% in 2008.

The deep contraction in 2009 and fast recovery in 2010 showed similar patterns

in both actual and counterfactual consumption growth.
10Abadie et al. (2012) do not suggest synthetic control matching if the data is far from

satisfying the convex hull condition.
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3.7 Conclusion

Capital inflow and the subsequent increase in consumption after financial lib-

eralization in emerging economies are potential sources of economic instability. If

foreign funds do not flow to productive investment, but directly to consumption,

this is not likely to contribute to economic development or address foreign debt.

In the theoretical literature, excessive consumption expenditure caused by foreign

debt increases the future probability that the economy’s collateral constraint for

international borrowing will be binding in response to negative shock. When the

collateral constraint is binding, it amplifies the effect of negative shock and the

economy falls into a financial crisis. The literature also predicts that consumption

will drop sharply during a sudden stop crisis.

Korea in the 2000s is a good case for testing the interactions of financial liber-

alization, consumption development, and the crisis vulnerability hypothesis. The

Korean government liberalized its remaining capital account restrictions in the

mid-2000s, and external foreign debt rose dramatically before the GFC. News

sources and government agencies reported concerns in 2006-2008 that the consid-

erable size of foreign currency lendings from banks would not flow to productive

investment, but to real estate purchases or directly to consumption.

In this paper, we test two hypotheses about consumption development in the

context of financial liberalization and economic instability. First, we test whether

KoreaâĂŹs financial liberalization policy in the pre-crisis period accelerated con-
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sumption growth. Second, we investigate how the financial liberalization policy

affected the consumption growth path in 2005-2010, which includes the period of

capital account liberalization and the Global Financial Crisis.

To test the first hypothesis, the effect of Korea’s de jure financial globalization

on consumption growth, we employed Carroll et al.’s (2011) IV regression method.

We found that the effect of capital inflow control easing on the acceleration of con-

sumption growth was economically large, but the effect was statistically insignif-

icant. Our results show that lagged consumption growth and contemporaneous

income growth are statistically significant for explaining consumption growth.

The second question, the effect of Korea’s financial liberalization policy on

the consumption growth path in 2005-2010, was addressed using the synthetic

control method. We estimated the consumption path of the synthetic control

country, Korea’s counterfactual consumption path, which could have been possible

if it had not liberalized capital accounts in 2005. The control countries are a

weighted set of countries that did not liberalize their capital accounts in the 2000s.

The estimation results show that this method is not ideal for investigating this

hypothesis because Korea’s specific experiences of economic downturn before the

treatment (financial globalization in 2005) are distinct, so the synthetic control

country could not duplicate the pre-treatment consumption path of Korea well.

In spite of this limitation, we observed that Korea’s consumption growth path

is not noticeably different from that of the control country except that Korea’s
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consumption collapse was more immediate than that of the control country in

response to the GFC.
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Figure 3.1: De jure capital liberalization in Korea

Note : Data is from Fernandez et al. (2015). 0 is total liberalization and 1 shows that the
country has restrictions in all types of capital accounts.
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Figure 3.2: External debt in Korea

Data source : Bank of Korea

142



Figure 3.3: Arbitrage opportunity of Korean financial asset

Note : Note : Arbitrage opportunity is deviations from covered interest parity. Calculation is
(−rUS + rKR) + (E − F )/F. rUS is US interest rate, rKR is interest rate in Korea, E is spot
exchange rate (Won/USD). F is forward exchange rate, and is also denominated in Won/USD.
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Figure 3.4: Result of synthetic control matching - Consumption growth

Note : Treated unit is South Korea. Treatment is financial liberalization in 2005.
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Table 3.1: IV regression results of consumption growth

Note : Dependent variable is consumption growth, ∆logC(t). ∆logY(t) and A(t) is income
growth and net financial asset per income respectively. Instrumental variables are unemployment
rate, a long-term interest rate, and price volatility, consumption growth, income growth, and
tier 1 capital to asset ratio of domestic commercial banks. All instrumental variables are at
least twice lagged. Net inflow tightenings is the number of measures that represent tightening
of controls on inflows in a quarter, less the number of measures that represent easing of inflow
controls. Net capital inflow easing measure counts the number of easing of inflows plus the
number of tightening of outflows in a given quarter.
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Table 3.2: Country weights of the synthetic control country
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