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Determinants of Capital Flows in the
Korean Bond Market

This study shows that interest rate differentials have minor impacts on overall
capital flows into the Korean bond market. They are significant factors for
private bank capital, however only for short-term interest rates, which takes up
ignorable amounts in total capital balances. The most impressive factor is the
foreign currency reserves owned by major central banks; these are particularly
influential to capital flows throughout the sectors. Global and local risk
indicators can also explain the variation of capital flows by sector. The
underlying reasons behind these findings are as follows: changes in the
proportions of sectoral capital balances after the global financial crisis,
introduction of regulations on leverage ratios for international banks, risk
management by investors, and increasing flows from foreign currency reserves

of major central banks.
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I. Introduction

As of June 2018, the US Federal Reserve (hereafter, the Fed) has raised
the federal funds rate target range by 1.75%p, from 0-25% to 1.75-2.00%
since December 2015. The seventh consecutive rate hike took place in
June 2018 and the market expects two more hikes this year. Despite the
preemptive normalization of the Fed, most countries have shown deliberate
stances in shifting from expansionary monetary policy regimes to speedy
tightening amid anticipation of apparent signs of recovery. Consequently,
interest rate differentials (IRDs) between countries such as Korea and the
US have narrowed or even reversed. Meanwhile, it is unlikely that this
divergence of monetary policy stances between the US and other countries
will be resolved soon.

At the end of 2016, one year after the US began its monetary policy
normalization, Korea started monetary tighteningl) from its expansionary
stance with a historically low benchmark interest rate. However, due to
subdued inflation and sluggish recovery, the speed of tightening has been
slower than that of the US. Korea thus faces an interest rate reversal of
0.5%p (as of this writing) with respect to the policy target rate. For
short-term interest rates, the 1- and 3-month IRDs2) started to reverse in
December 2017 and are now about -0.5%p and -0.7%p, respectively. The
I-year IRD3) reversed later, in February 2018, and is -0.55%p as of July
2018. For long-term interest rates, the 5- and 10-year IRDs started to
reverse in December and November 2016 and are -0.44%p and -0.34%p,
respectively. This may lead to market concerns that the reversals may

trigger a sudden stop and outflows from Korea.d

1) As of August 2018, the policy rate is set 1.50% and has not been raised since the first rate hike in 2016.

2) The 1- and 3-month, IRDs are calculated as KORIBOR - LIBOR.

3) The 1- to 10-year IRDs, IRDs are the differences in constant maturity rates of Korean and US government
bonds

4) Interest rate reversals are potentially attributable to monetary policy co-movements, among many other
factors. Monetary policy co-movements, between the US and emerging economies, are often watched. The
monetary policies in emerging countries are lagged due to various characteristics: current account balances,
capital market openness, foreign exchange regime, etc. (Georgiadis, 2016; Davis, 2016; Caceres et al.,
2016) Sometimes such delayed monetary policy co-movements cause interest rate differentials between the
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The previous studies often divide the variables driving capital flows into
emerging economies into global “push” and country-specific “pull” factors.
Global risk aversion and credit spreads, interest rates and GDP growth in
advanced economies are push factors, whereas interest rates, GDP growth,
and country-specific risk spreads in emerging economies are pull factors.
(Fratzscher, 2011). Chari et al. (2017) point out that both types of factors
are significant in bond market capital flows, but pull factors are more
significant in stock market flows. Meanwhile, pull factors are known to
work better under normal financial conditions whereas push factors
effectively drive capital flows under distressed market conditions (Nier et
al., 2014; Koepke, 2015), and those phenomena are often witnessed,
particularly in emerging economies (Fratzscher, 2011). Since there have
been massive capital inflows into emerging markets with subsequent
quantitative easing by advanced economies such as the US after the Global
Financial Crisis (GFC), there are worries about possible changes in capital
flows due to the Fed’s normalization. However, Jerome H. Powell (2018),
Chairman of the Federal Reserve, announced that capital flows into
emerging economies after the GFC were not because of push factors (US
monetary policy and quantitative easing) but were due to pull factors (high
economic growth rates) in emerging economies, and global capital
movements are independent of US monetary policy.

Despite the theory telling us that free cross-border capital flows facilitate
an efficient allocation of resources that leads to more productivity and
growth, we often observe that large and volatile capital flows create
economic distortions and sometimes cause crises. Foreign capital inflows,
along with lower policy rates, have raised real asset prices and boosted

economic growth, which has helped emerging economies recover from the

US and emerging economies to reverse, at least for short-term periods. Figure 1 shows that the US leads the
monetary policy cycle with its well-known “preemptive” policy stance. As seen in Figure 1, Korea starts
tightening in the middle of US tightening cycles. Interest rate reversals seem to happen because of not only
lagged movement in Korean policy measures but also the fact that speed of tightening is not fast enough to
catch up to that of the US. Interestingly, interest rate reversals are witnessed only in rate hike cycles, when
the global economy is recovering. In this regard, interest rate reversals do not justify so much concern since
the expected recovery may make markets more patient toward reversals for some time.
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turmoil caused by the GFC (Anaya et al., 2017). However, the rise in
foreign capital balances also came with side effects. A rise in leverage
ratios and the co-movement of asset prices exposed the economies to
potential risks (Rey, 2014). Increased vulnerability in foreign exchange
markets and economic instability place a limitation on policy measures
(Bruno and Shin, 2012, 2013).

In the last two decades, Korea has been through two major financial
crashes brought about by abrupt changes in foreign capital flows, which
created exchange market turbulence and affected the economy overall. The
first crash, the so-called foreign exchange crisis in 1997, was a part of
Asian financial crisis and occurred when private borrowers were unable to
repay loans under implicit government guarantees provided to maintain the
fixed-exchange regime. There was a sudden stop in foreign capital flows,
mostly private loans, due to insolvency problems at domestic banks and
firms.

The crisis led to historically low growth and the high unemployment
rates, at levels unseen since the Korean War. The second crash came amid
the GFC turmoil, which was triggered by the sub-prime mortgage problem
and subsequent failures of major investment banks in the US. Capital
outflows again accelerated the Korean won depreciation against major
currencies in the foreign exchange market, stimulating more capital exodus
from Korean, which in turn caused the economy to once again suffer
severe downturns in growth and employment. However, the aftermath of
the second crash is still ongoing, as since the GFC, the slope of the Korea
GDP trend has lowered and thus the potential growth rate has been
changed. Fearing that another sudden stop or capital outflow may bring
about the next crisis, possibly due to IRD reversal, the market is focusing
on monetary policy in Korea as well as those of major economies such as
the US.

Amid concerns about the changes in capital flows, previous studies show
lack of consensus on whether IRDs are influential to capital movements.

Grubel (1968) shows that capital may flow between countries when IRDs
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are zero or negative and may not flow when a positive IRD exists since
international capital movements are a function not only of IRDs but also
of many other factors. In line with Grubel (1968), MakhethaKosi et al.
(2016) test the response of capital flows to IRDs in Africa and find that
positive IRDs are not linked to proportional increases in capital inflows.
Concerning the Korean bond market, Yu (2018) points out private fund
flows are not sensitive to the 1l-year IRD between Korea and the US.
However, some literature takes contrary views. Ahmed and Zlate (2014)
mention that IRDs are one of the key factors influencing capital flows to
emerging economies. Vargas and Varela (2009) show capital flows to
Colombia are related to IRDs changes, either tightly or loosely by sector.
Yun (2018) finds that bank flows to Korea significantly respond to policy
rate differentials between Korea and the US.

Taking the novel approach of employing three distinctive models
depending on IRD maturities and sectoral flow data, this study tests the
main factor behind changes in sectoral capital flows to the Korean bond
market. The remainder of this paper is organized as follows. Section 2
describes the characteristics of capital flows in the Korean bond market,
section 3 presents data and methodology to analyze the relationships
among capital flows and explanatory variables, section 4 shows the
empirical results of estimation, section 5 discusses why IRDs are not a
significant factor in capital flows to the Korean bond market, and section 6

concludes.

II. Foreign Capital Balances in the Korean Bond Market

The totality of foreign capital flows can be broken down into public and
private sectoral capital. Capital flows from government and public
institutions are categorized as public capital, while those from private banks
and funds are categorized as private capital. Public capital flows in Korea
are mostly from central banks and sovereign wealth funds (SWF) abroad.?)

Since the GFC there have been major changes in the foreign capital
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composition of the Korean bond market. As shown in Figures 2 and 3,
public capital flows have continued to increase, showing a strong upward
trend; their balance was 1.3 billion USD at the beginning of 20086 and
reached 65.6 billion at the end of 2017. In contrast, however, private
capital flows have fluctuated since the GFC and their balance, especially
the flows from private banks, started to decrease after the global regulatory
measures on banks leverage ratios were introduced. The balance of private
capital sector had been 41.1 billion USD (93% of the total foreign capital
balance) and dropped to 26.3 billion USD (18% of the total foreign capital

balance) as of December 2017.

II. Data and Methodology
1. Data

The object of this study is to analyze monthly capital flows (expressed
in US dollars) in the Korean bond market during 2008 - 2017.7 In
addition to the total foreign capital balance itself, there are four main
sectors within the total foreign capital to examine different sectoral
behaviors in the Korean bond market: SWFs, central banks, private funds,
and private banks.8)

Among the explanatory variables, as also discussed in Ahmed and Zlate
(2014), there are indicators for expected returns and others for risks.
Variables for expected returns are the IRD in each maturity and the

industrial product differential between Korea and the US.9 Variables for

5) According to the Korean authority, there are 10 to 20 foreign central banks investing in Korea and the
resources, mostly with their foreign currency reserves.

6) More precisely, it has measured at the end of January 2008. Others are the same if it says “at the beginning
of 2008.”

7) This period includes the GFC, and the explanatory variables employed in this study show typical features of
the crisis. Hence it is better not to employ additional variables, such as dummy variables to capture the
characteristics during the crisis.

8) There are other sectors taking up relatively small amount of the total foreign balance (about 10% in total).
Those sectors are not analyzed since they are not identified in the data.

9) Using alternative variables such as the industrial production of advanced economies other than the US do
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investors’ risk perception and aversion are the Volatility Index (VIX)
computed by the Chicago Board Options Exchange, and the CDS
premium (CDS, hereafter) indicating country-specific risk. In addition, the
trade-weighted USD exchange rate (DXY), which is the weighted average
of USD exchange rates with respect to major trade partner currencies,!0)

i1s also considered as one of the risk factors.

1.1 IRDs

There are studies testing the relationships between capital flows and
policy rate differentials, including Ahmed and Zlate (2014). Recently, Yu
(2018) shows private fund flows do not seriously respond to the l-year
IRD. Considering the object of this study to examine capital flow behavior
by sector, three models are employed using different IRDs in distinctive
maturities: 1-month,!!) l-year and 10-year. To the best of the author’s
knowledge, this is a novel approach that has never been employed to
analyze capital flows in terms of behaviors by sector and the responses of
flows to IRDs in different maturities. This framework is valid since
management and strategy can be characterized by capital sector and thus
may have different preferences for asset maturities. It is plausible that
capital in the public sector is fond of long-term securities while that in
the private sector prefers short-term bonds. Therefore, capital flows can
show very different responses depending on IRD maturity. This approach
also has an additional advantage that, by way of estimating three
distinctive models for each sector, the estimation results can be applied to

check robustness for each model within a sector.

not significantly change the results.

10) This currency index includes the euro area, Canada, Japan, Mexico, China, the UK, Taiwan, Korea,
Singapore, Hong Kong, Malaysia, Brazil, Switzerland, Thailand, Philippines, Australia, Indonesia, India,
Israel, Saudi Arabia, Russia, Sweden, Argentina, Venezuela, Chile and Colombia.

11) 1-month interest rates are a good proxy for policy rates.
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1.2 IP Differential

Industrial product (IP) is a proxy variable for economic growth
indicator for expected returns.!2) IP growth!3) that is strong relative to
other countries makes it more attractive to invest in assets in that country.
Therefore, the IP growth rate differential is an appropriate indicator of
expected return for foreign capital. As shown in Figure 3, the IP growth
differential has fluctuated over the sample period, widening in 2009 until
2011 with Korea’s faster pace of recovery from the GFC, but then

narrowing as IP growth slowed more in Korea than the US.14)

1.3 Risk Factors

There are two major risk factors to be considered: the VIX and CDS
for Korea. However, the correlation coefficient between the VIX and CDS
1s 0.9, so CDS need to be transformed to obtain sound and useful results.
We can get residuals from a linear regression of CDS to the VIX, which is
orthogonalized to the change of the VIX, as a country-specific risk factor.
In addition to typical risk factors, DXY is considered particularly for the
capital flows to Korea. Avdjiev et al. (2018) highlight the USD exchange
rate as a global risk factor since a strong USD (and thus higher DXY) is
associated with a decrease in USD-denominated cross-border bank flows
and lower real investment in emerging economies. With regard to Korea’s
real and financial linkages to the global economy, DXY can be a good

proxy indicator of exchange rate risk for foreign investors.15)

12) Ahmed and Zlate (2014) use GDP difference since they have quarterly data. For monthly data, IP can be a
good proxy for growth.

13) In both Korea and the US, IP indexes measure real output for all domestically located facilities.

14) In Figure 3, the graph shows the differential on log transformed IPs normalized to US scale, so its slope
indicates the IP growth differential between Korea and the US.

15) Since the sectoral capital balances as well as the foreign currency reserves in major central banks are
expressed in US dollar, DXY is not a variable to represent the foreign exchange rate between Korean won
and US dollar.



Determinants of Capital Flows in the Korean Bond Market “

1.4 Foreign Currency Reserves

One of the explanatory variables that should be focused on is the total
foreign currency reserves in foreign central banks, especially in 13
countries!®) and the euro area. In order to stabilize the financial and
foreign exchange markets and due to the current account surpluses, such
countries appear to increase their accumulation of foreign currency
reserves after the GFC. However, the costs accrued by keeping trillions (in
USD) foreign currency reserves could be enormous and those have to be
paid from investment returns. Thus those central banks actively invest
their foreign currency reserves to make up for the costs. Meanwhile, their
reserve management has to satisfy certain compliance criteria, such as
limitation to risk exposure. In this regard, government and institutional
bonds in major countries appear to be appropriate vehicles for central
banks to manage their foreign currency reserves. In addition, central
banks often operate their investments as portfolios consisting of
government and institutional bonds of many countries, maximizing returns
and minimizing risks, according to the portfolio theory of Markowitz
(1952). Therefore, Korean government bonds and financial stability bonds
(FSB) can be good alternative assets for these central banks. As Figure 4
presents, the capital balances of foreign central banks in Korean bond
market are a mirror image of major central banks’ total foreign currency
reserves. Considering the capital balances of foreign central banks account
for more than half of the total capital balance in the Korean bond
market, the foreign currency reserves of major central banks may be an

important factor as a whole.

2. Empirical Model

As in the previous studies, the empirical model is not derived from any

structural model of cross-border capital flows. However, the specification is

16) Brazil, the Czech Republic, Hong Kong, India, Indonesia, Japan, Mexico, Russia, Singapore, Switzerland,
Thailand, the UK, and the US.
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consistent with the portfolio theory: explanatory variables consist of
determinants that could directly affect the differences between expected
returns of investment in Korean bonds, and a measure of global and local
risk aversion. Regarding the time series nature of the data, stationarity
tests were conducted. An augmented Dickey-Fuller test was employed and

it turned out that most series have unit roots as shown in Table 1.

2.1 Error Correction Model

As the non-stationary time series are of financial variables, it is feasible
to test possible cointegration and control the long-run relationships to
ensure meaningful results out of sound inferences. In view of goings-on in
capital flows over the sample periods it might be interesting to inquire
whether capital flow behavior can be modeled as a case of long-run
equilibrium plus error correction. If variables such as foreign currency
reserves ultimately derive sectoral capital movements from the fact that
they are the available sources of investment that drive continued capital
influx to Korea, it seems feasible to suppose that capital balances reflect
the stream of foreign currency reserve accumulation by major central
banks. A hypothesis is that in the long-run some sectoral capital balances
should be proportional to foreign currency reserves as shown in Figure 4.
Meanwhile, it is possible that capital balances are not equal to these
long-run equilibrium values at all times, but if they diverge from these
values the “errors” will tend to be corrected over time. Beside long-run
error correction from a common trend, we can obtain useful short-run
dynamics from an analysis. Therefore, an error correction model (ECM) is
a valid framework to examine the development of capital balances in the
Korean bond market, identifying short-run relationships among the
variables by way of a sound and reliable approach. In addition, we can
consider the error correction term as a control variable in order to
sterilize the non-stationarity of the variables caused by unit roots and

possible cointegration.1?)
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2.2 Normalization

Since capital flows and balances have different characteristics by sector,

they are normalized with respect to corresponding balances.18) Normalized

gross capital flows (ﬁt) in sector j are defined as,

_ CF,,
CF., = —2" ~ab

it B, i1 b Ach,

Jt—1 = 75t

where, CF;, CB; denote gross capital flows and balances, respectively, for
sector j and lowercases are log transformed. Considering that present
capital flow can be defined as a difference between present and previous
capital balances, i.e. CF;, = CB;, — CB;,_,, the normalized capital flows
also represent the rates of increase in capital balances, which are
comparable by sector. The sectors are total capital (TC), SWF (SWF),
central banks (CB), private funds (Fund), and private banks (Bank) such
that j = {TC,SWF,CB,Fund.Bank]}.

2.3 ECM and Lag Orders

In economics, models with lagged dependent variables are known as
dynamic models. We know that lag orders can differ variable by variable
in a model and that lagged dependent variables can cause major
estimation problems if orders have been arbitrary selected, but we are
often oblivious to these issues. Engle and Granger (1987) introduced an
ECM in which the order of integration needs to be predetermined and
the lag orders are the same for all the variables. However, this
approach may lead to insufficient or redundant lag variables according to
the characteristics of the time series, which may cause bias in

estimation. In this regard, there are some advantages in an

17) The long-run relationships are not a major interest of this study.
18) The trends of sectoral balances do not go along with that of GDP in Korea. Hence, sectoral balances cannot
be normalized as in Ahmed and Zlate (2014) with GDP size to make them comparable among the sectors.
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autoregressive distributed lag (ARDL) model approach and lag order
determination by criteria (Giles, 2013; Kripfganz and Schneider, 2016).
This approach can be applied to a set of variables comprising a mixture
of I(0) and I(l) series. Different variables can be assigned with
different lag orders, so there is no need to preassign nor assign
identical lag lengths.19 In this study, an ARDL model approach with
Bayesian information criteria is employed to specify lag orders for the
variables. With simple calculation and reparameterization, an ARDL

model becomes an ECM.

P q r
ch =c+ E@ij,tfi + Zozi]RDmH-F Zﬁi”il},—i
i=0 i=0

i=1

+Dores, D 0duy, + D&l (1)
=0 i=0 i=0

w
+ EniCdStfiej,t
i=0

Equation (1) is an ARDL representation of the model. Notice that the

m

dependent variable is capital balances in sector j, where , VLT,

res, dxy, ip" " us

, and viz represent IRD in m (month or year) maturity
government bonds, the VIX index, the total foreign currency reserves in
major central banks, the difference in industrial products between Korea
and the US, and CDS for Korea orthogonalized to VIX, respectively and
lowercases indicate log transformed. Throughout the models of sectoral
capital balances, selected lag lengths are mostly 0, 1, and 2, which appear
to be appropriate considering the models are of financial market
behaviors. After reparameterization, we can derive error correction models

with differenced variables representing short-run relationships:

19) However, this approach cannot be used to analyze 1(2) data (Pesaran and Shin, 1998; Pesaran et al., 2001).
In this study, all data sets are tested to be I(1).



Determinants of Capital Flows in the Korean Bond Market
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In the ECM representation, the error correction term, 1ie.
cbj -1 —0x,_;, is for controlling common trends of the variables, where 6

is a vector of parameters and

T, = Rthl+vi$t71+rest71—I—dxytfl-i-ipﬁfUS—i—cdstﬂ

IV. Empirical Results

Table 3 presents the empirical results from the ECM model estimation
with total gross foreign capital, SWEF, central bank, private fund, and
private bank flows as dependent variables. Explanatory variables are
lagged dependent variables, AJRD for each maturity, global and
country-specific risk indicators (Aviz and Acds), foreign currency reserves
in major central banks (Ares), trade-weighted dollar index (Adzy), IP
growth differentials (Aip™"~ ¥%)

the lag order specification. (LAIRD'™, LAIRD"Y", and LAwviz).

, and some lagged variables depending on

1. IRDs

As the results show, IRDs are typically not the main drivers of foreign
capital flows into the Korean bond market. The only sectoral flows
influenced by IRDs are private banks: 0.05%p and 0.07%p for 1-month

and l-year, respectively, which implies a 1%p rise in l-month or 1-year
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IRDs results in a 5% or 7% increase in capital flows from foreign private
banks. Since private banks concentrate on short-term security trading,
borrowing at low interest rates and investing in higher-yielding securities
(Yun, 2018), the results appear to describe their behavior reasonably
well.20) The responses from other sectors, including the total foreign
capital, stand in stark contrast with those of private banks: no coefficient
is statistically significant throughout the models even with different IRDs.
SWF and central banks who invest in rather long-term bonds do not have
to deal with short-term IRDs, however, it is interesting that they do not
seem to care about long-term IRD, either, which implies there are other
factors that influence investment decisions for institutions or governments
in those sectors (Grubel, 1968). It is also interesting that IRDs are not a

significant factor for private funds, either.

2. IP Difference

IP difference is meaningful for total capital flows but not so much for
some sectoral flows. Total capital flow elasticities for IP growth differential
are 0.20-0.22, and the only sector that significantly responds to IP growth
differential is the central bank sector, for which elasticities are 0.20-0.23.
The results imply that central banks take into consideration the growth
rate difference. Considering more than half of total capital comes from
central banks, total capital flows can reflect the responses from central

banks flows, in which IP growth differences are significantly influential.

20) Regarding cross-border bank flows to Korea, most of the targeted securities are short-term bonds,
amounting to 2.0 trillion Korean won, and those banks actively traded 85.8% of their security holdings, on
average, from 2004 to 2017 (Yun, 2018). The literature on this issue points out that private banks have
decrease their business on short-term bonds trading through the Korean branches while foreign capital
flows have firmly increased even after the introduction of macroprudential regulatory measures such as
the leverage cap regulation on FX derivative positions, which is valid only for domestic residents.
Considering that private bank flow took up to 60% at the beginning of 2008 in total foreign capital balances
and did not significantly decrease for a while, and arbitrage opportuniy was still attractive in the Korean
bond market, private banks were plausibly exploiting the market via directly buying and selling short-term
bonds.
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3. Risk Factors

In line with previous studies (Nier et al., 2014; Friedrich and Guerin,
2016), the global risk indicator is essential for capital flows. As shown
in Table 3, coefficients for the VIX range from -0.05 to -0.16 and are
significant, which is conformable with previous studies. The results indicate
that, at least in the Korean bond market, all the sectoral capital flows are
under the influence of global risk. Between global and country-specific risk
indicators, however, the VIX appears to explain more of the variation than
CDS, which is significant only for total capital flows. Another risk factor,
DXY, is also economically important to total capital and some sectoral
flows. When DXY is highly volatile, investors would have to worry about
devaluations of their assets in USD value, particularly for foreign investors
in emerging economies who fund in USD and invest in local currency

denominated assets.

4, Foreign Currency Reserves in Major Central Banks

The most impressive factor is the foreign currency reserves of major
central banks, for which most of the estimated coefficients are larger than
unit value. For total foreign capital, a 1%p increase in the foreign
currency reserves results in a 1.47-1.49%p rise in flows to the Korean
bond market. Considering the coefficients actually represent elasticities of
normalized capital flows to changes in foreign currency reserves, the
results show that all the sectors, as well as total capital flows, are
reasonably sensitive to changes in foreign currency reserves. The
coefficients for central banks and private funds are just as big as those
for total foreign capital, which is reasonable considering the capital
balances of the central bank and private fund sectors take up more than
70% of total foreign capital. The coefficients for the private bank sector is
even larger than those of others. A feasible explanation for the coefficients

for private sectors (funds and banks) is that foreign currency reserves are
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managed either directly by central banks or indirectly by way of trust
funds operated by private institutions according to specific guidelines.
Thus, an increase in foreign currency reserves means an increase in

funding for the investment of private institutions.

V. Discussion

This section will discuss why IRDs have become a minor factor in
capital flows in the Korean bond market. According to this study, IRDs,
particularly in the short term, matter only for private banks. This is in
contrast with previous studies that conclude IRDs are significant in capital
flows to Korea (Cho and Suh, 2005; Ahmed and Zlate, 2014; Yun, 2018).

The underlying reasons behind the conflicting results are below.

1. Changes in Sectoral Proportion of Capital

Before the GFC in 2008, the balance of foreign bank capital in the
Korean bond market was 25.7 billion USD, which was more than 60% of
the total capital balance. The operations of foreign banks in Korea were
primarily focused on short-term securities trading. Short-term IRDs in
particular, as well as swap points, were likely to be a crucial factor in
short-term securities trading. Since bank capital flows took a major share
of the total balance up until the GFC, IRDs (including policy target rate
differentials) would have appeared to be significant for total capital flows
as in previous studies. After the GFC, however, the capital balances of
foreign banks started to decrease, eventually falling to 3% of the total
balance. Foreign banks’ capital no longer represents total capital flows, and
thus IRDs have become an insignificant factor in capital flows to the

Korean bond market.21)

21) At the same time, capital flows from foreign central banks continued to increase from 1.1 to 46.2 billion
USD and 2.7% to 50.2% in the total capital balance. Central banks are now major investors in the Korean
bond market, and they seem not to be sensitive to IRDs throughout all maturities.



Determinants of Capital Flows in the Korean Bond Market “

2. Introduction of Regulations

The decline of foreign bank capital flows can be attributed to the
introduction of new regulation after the GFC. A series of macroprudential
policy measures were introduced for the international banks; Basel III,
ring-fencing, bail-in and so on.22) Among them, Basel III is a set of
regulatory measures developed by the Basel Committee on Banking
Supervision in the aftermath of the GFC. Basel III standards are minimum
requirements with the intention of strengthening bank capital requirements,
which apply to internationally active banks. The Ring-fencing is for the
large banks in the UK to separate their retail sectors from investment
banking, by which ordinary deposits are less likely to be exposed to the
risks from running their investment business. Considering the UK banks
are among the major investors in the Korean bond market, such a measure
must have restricted overall capital inflows from the private banks. A
bail-in is the opposite to a bailout, which has been commonly used to
salvage banks during the GFC that creditors and depositors take a loss on
their holdings in ahead of a government rescuing financial institutions
using tax. Due to these global regulatory measures, banks are being less
aggressive to take the burden to lower leverage ratios by investing in

emerging economies such as Korea.

3. Risk Management

According to the portfolio theory, higher yields are not always good for
the principles of investment: return maximization and risk minimization.
Investing with externally funded resources wusually entails maturity

matching issues, in which operations could be exposed to interest rate

22) In Korea, the leverage cap regulation on FX derivative positions (currency swaps and forwards) has
introduced in 2010 as a part of macroprudential policy, which is known as the driver of decreasing capital
inflows from private banks via the branches. However, the leverage cap regulation on FX derivative
positions is not applicable to nono-residential foreigners such as foreign private banks. Therefore, as in this
occasion, domestic macroprudential regulation measure have no direct effects on foreign capital flows to the
Korean bond market.
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risks unless durations on both sides of balance sheets are closely matched
enough. Borrowing at low interest rates and investing in higher-yielding
assets makes durations on the liability side larger than the asset
side.23) Whenever interest rates move downward, changes in valuations
of liabilities could exceed those of assets.2) As investment in
higher-yielding assets increases, maturity matching to avoid such risks
becomes more crucial.25) In this regard, widening IRDs are not always
good for investors.26)

Widening IRDs matter when they are supported by strong risk appetite.
When the global economy is recovering and risk appetite is sufficiently
strong, investors aggressively purchase bonds with higher yield, such as
government bonds in emerging economies, However, duration mismatch
issues imply that whenever global financial market conditions change,
investors will struggle to rebalance their portfolios to make by matching
the maturities of assets and liabilities. This is why global and local risk

indicators (the VIX and CDS) are important factors in capital flows.

23) Durations are longer for lower-yield assets or liabilities. Investors would not borrow at higher-yield than
their investments, and thus liabilities usually have longer durations.

24) The total returns from security investment consist of interest and capital gains. Interest gains come from
coupon rates such that higher coupon rates are always good for interest gains. Meanwhile, at any given
maturity, a higher coupon rate decreases the duration of a bond, which implies that bond price becomes
less elastic to interest rate changes. Suppose there is an investor who borrows at 1% and invests in an
emerging market at 3%. Assuming that both the asset and liability maturities are the same, then the
duration of the liability is larger. When interest rates fall, capital gains from the liability side exceed those
of the asset. If this capital gain gap exceeds the interest rate gap, which is 2%p, the total returns will reduce
even down to be minus.

25) Public institutions such as central banks that prioritize risk minimization face similar issues as any other
investor. Since maintaining foreign currency reserves has some costs, such as interest payments on
financial stability bonds, risk management should basically be the same in the public and private sectors.

26) However, a narrowing IRD or reversal does not necessarily mean those assets are attractive.
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4, The Foreign Currency Reserves

One of the contributions of this study is the finding that the foreign
currency reserves of major central banks are the most important factor
influencing capital flows. Throughout sectoral flows, no other factor has a
stronger impact on capital flows than the foreign currency reserves, even
for the private sector. Although this study examines capital flows in Korea,
the results can be reasonably generalized to other countries receiving
investment from foreign central banks. For such countries, the foreign
currency reserves of major central banks are an important factor affecting

capital flows.

VI. Conclusion

At least in the Korean bond market, a “new phase” in capital flows has
dawned as foreign currency reserves have started to cross borders more
and more, and macroprudential measures to regulate arbitrageurs have
stabilized financial markets, with IRDs becoming less significant than ever.
The Korean financial markets used to be vulnerable to foreign capital flow
fluctuation. The series of international  macroprudential measures to
regulate leverage ratios turned out to be effective in restructuring foreign
capital flows into the Korean bond market: short-term private capital
balances decreases while long-term public capital balances increases. In
consequence, foreign capital flows have become stable, with subdued
volatility and less sensitivity to IRD changes. However, it is recommended
for the authority in Korea to watch global risk and make the financial and
foreign exchange markets stabilized in order to assure the stable foreign
capital inflows.

This study leaves some limitation and questions unresolved. First of
all, the behavior of SWFs has not been fully uncovered; neither oil

prices nor foreign currency reserves can sufficiently explain SWF
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behavior. Second, due to the relatively short period of the time series
available (from 2008), it is hard to tell what would be different if the
IRD reversal lasts for a long time because it has not happened yet.
Although capital balances today are mostly composed of flows not
sensitive to IRDs, capital flows might change their behavior over certain
thresholds or periods of IRD reversals. These questions are left for

future studies.
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Table 1: Unit Root Test Statistics

This panel shows augmented Dickey-Fuller test statistics for bond capital flows
into Korea and the set of variables used to estimate the ECM. All variables
are log transformed except for interest rate differentials. In CDS is the
orthogonalized CDS of Korea to the VIX.

Total -1.173 0.916
Sovereign wealth fund —-0.576 0.980
Central bank —1.143 0.926
Private fund —2.034 0.583
Private bank —-2.107 0.542
IRD'™ —2.448 0.354
IRD'Y" —1.971 0.617
IRD'" ~3.461 0.044
res -1.160 0.918
VIx —3.869 0.013
dxy —-1.350 0.875
ipiBE-US -2.166 0.509
cds —3.848 0.014

Table 2: Correlation among Capital Flows by Sectors

This panel shows the correlation coefficients for capital flows by sectors in the

Korean bond market (periods: January 2008 to December 2017)

C SWE CB Fund Bank
1,000
0.869" 1,000
(0.00)
CB 0.940™ 0.913™ 1.000
(0.00) (0.00)
Fund 0.782"™ 0.555 0.767" 1.000
(0.00) (0.00) (0.00)
Bank —-0.460"" —-0.745" -0.625" -0.150 1.000
(0.00) (0.00) (0.00) (0.00)

Note: *, ** *** denote statistical significance at the 10%, 5%, 1% level, respectively.
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Table 3: Short-run Relationships

This panel shows short-run relationships between foreign capital flows into the Korean bond market and sets of explanatory variables.

Sectoral capital flows

Sovereign wealth fund

Central bank

Private fund

Private bank

Adicoefto) | -0.19  -019  -022° | -004  -003  -004 | -003  -0.02 -0.03 | -006 -0.04  -0.05 | -017 -0.18 -0.19
(0.00) (0.00) (0.00) 0.11) (0.24) (0.16) (0.23) (0.47) (0.22) (0.04) (0.25) (0.06) (0.00) (0.00) (0.00)
LAy 0397 0417 039"
(0.00) (0.00) (0.00)
AIRD™ | -0.00 0.05 0.01 -0.04 0.05°
0.77) (0.15) (0.65) (0.15) (0.08)
LAIRD'™ 0.04
(0.11)
AIRDY™ —0.01 0.04 0.01 -0.06 0.07**
(0.57) (0.37) (0.53) (0.15) (0.03)
LAIRD Y 0.04
(0.29)
AIRD™" -0.00 0.04 -0.04 0.01 0.03
(0.81) (0.58) (0.14) (0.61) (0.44)
Aviz -013"  -012" 013" | -030 -013 -016" | -009°  -005° -006* | -011" -007" -011” | -011" -012° -008
(000)  (0.00) (0000 | (0.68)  (0.10) (005 | (0.00)  (0.04)  (0.06) | (0.00)  (0.03)  (0.00) | (0.04)  (0.02)  (0.13)
LAviz 007 007
(0.00)  (0.00) . » .
Ares 1.49 1.49 1.47 0.27 0.36 0.59 1.52 1.57 1.56 1.42 174 1.34 214 2.12 2.04
(000)  (000) (0.00) | (028) (0.15)  (0.03) | (000)  (0.00)  (000) | (0.01)  (0.00)  (0.00) | (001)  (0.01)  (0.02)
Adzy -0.32 035 031 0.47 -0.22 0.40 0.06 0.11 -020 | -005 044 -004 | -024 —009 072
(0.01) (0.01) (0.00) (0.25) (0.61) (0.16) (0.70) (0.45) (0.64) (0.79) (0.03) (0.77) (0.58) (0.83) (0.02)
Ap®t-Us | 020" 020" 0227 0.14 0.14 0.10 0.25 0.20" 0.23" 0.19 0.06 0.14 0.07 0.02 -0.01
(000)  (000) (0.00) | (051) (049  (0.64) | (0200 (005 (002 | (0.18)  (066) (0270 | (071) (090  (0.96)
Acds -0.07 -007 -0.06 0.07 0.05 -0.04 0.00 0.02 0.03 0.01 0.01 0.01 0.01 0.01 -0.02
(000)  (0.00) (0000 | (0.12) (0290  (0.54) | (0.80)  (0.27)  (0.22) | (0.76)  (0.70)  (0.78) | (0.90)  (0.75)  (0.72)
Const. -139  —1.07 -107 | -6.21 -6.63 -1078" 1.07 2.31 2.58 a76” 6117 4397 | 879" 704" 8997
(018)  (0.38)  (0.34) | (0.13)  (0.12)  (0.02) | (0.62)  (0.27)  (0.21) | (0.000  (0.00)  (0.00) | (0.00)  (0.01)  (0.00)
R? 0.57 0.57 0.53 0.05 0.08 0.11 0.40 0.37 0.41 0.38 0.36 0.34 0.32 0.33 0.30

Note: Data covers the period from January 2008 to December 2017. Adj.coeff.(p) represents a adjustment coefficient which is a parameter value for a longterm relationship term
in ECM. L denotes a lag operator that operates on an element of a time series to produce the previous element. y denotes dependent variables. Variables in lowercase
are log transformed. *, **, *** denote statistical significance at 10%, 5%, 1% level, respectively.
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Figure 1: Monetary Policy Spillover and Interest Rate Reversal

This figure shows monetary policy cycles, policy target rates and their
differentials for Korea and the US.
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Figure 2: Public and Private Capital Balances in Korean Bond Market

The figures show public and private sectoral capital balances in the Korean
bond market. The upper panel is for the public capital balances and the

lower panel is for private.
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Figure 3: Common Trends and Cointegration

The figures show time series for the explanatory variables as well as the

total foreign capital balances in the Korean bond market.
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Figure 4: Total foreign Currency Reserves of Central Banks

This figure shows the capital balances of central banks in the Korean bond
market and the total foreign currency reserves of 16 countries (Brazil, the
Czech Republic, Hong Kong, India, Indonesia, Italy, Japan, Mexico, Russia,
Singapore, Switzerland, Thailand, the UK, and the US) and the euro area.
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