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1. Introduction

What would the emerging market economies (EMEs) expect from the normalization of

U.S. unconventional monetary policy (UMP)? What would be the spillovers to them?

These questions are being actively asked in global and local policy circles and much

research is being done to answer. Several studies show that U.S. UMP had large inter-

national effects and argue that the magnitude of spillover effect depends on macroeco-

nomic factors such as soundness of banking system, current deficit, real GDP growth,

and exchange rate regimes (Neely (2014), Chen et al. (2014)). Meanwhile, a consensus

is not made because other study such as Eichengreen and Gupta (2014) argues that the

size and liquidity of the country’s financial market is a more important determinant of

the differential impact.1

While it can be very informative to perform cross-country comparisons and un-

derstand the source of differential effects, using VAR and panel data for cross-country

study may hinder the country-specific phenomenon and a small set of influential ob-

servations may cover up the details of an individual country. In this regard, we focus on

the case of South Korea to see how the Korean bond yields and foreign net investment

are affected by UMP-related announcements. Our main questions are: (1) How did Ko-

rean bond market respond to UMP shocks? More specifically, are those responses are

different for different maturities? Would foreign net investment of domestic bond be

affected by the release of UMP-related information? (2) Should we worry about capital

outflow in response to UMP shocks?

To answer those questions, one needs to identify the shocks of UMP. Since the U.S.

policy rate is stuck at zero lower bound, researchers cannot use the variations in federal

funds rate as a proxy for such shocks.2 Under the world of zero lower bound, there are

several potential solutions for identifying the monetary policy shocks. Firstly, one can

rely on an event-study approach using high-frequency data. This approach assumes

that, on the day or in the time-window when UMP news is released, any shock comes

from UMP news. This line of study identifies announcements that they argue are com-

plete surprises, and then simply adds up the jumps in asset prices in short windows

1See the following literature review for more detail.
2One option is to use the federal funds futures price. But, an similar price does not exist in South Korea.



UMPS AND BOND YIELDS 3

bracketing these announcements.3 The second approach is to use the identification-

through-heteroskedasticity approach, following Rigobon (2003) and Rigobon and Sack

(2004). This approach is considered as a less strict version of the first approach since

it only requires that volatility is larger on UMP announcement days relative to other

days. The third approach is to use the typical SVAR approach, but with a different sign

restriction that reflect stances of monetary poicy at zero lower bound. Dahlhaus and

Vasishtha (2014) can be an example. They define a “policy normalization shock” that

increases both the yield spread of U.S. long-term bonds and monetary policy expecta-

tions while leaving the policy rate per se unchanged.

As the environment of zero lower bound stimulates the different approaches of

identifying monetary policy shocks, a rise of forward guidance, another product of zero

lower bound environment, also emphasizes the multi-dimensionality of monetary pol-

icy shocks. As Gurkaynak et al. (2005) successfully shows that information on future

path of policy is more important than information on the current level of policy rate in

order to understand the effect of monetary policy on asset prices, recent studies em-

phasize (at least) two dimensions of monetary policy shocks.

In this study, we use a high-frequency event-study approach to examine the effects

of UMP-related news on Korean bond market. We begin to look at the responses of U.S.

Treasury yields of various maturities on the dates of UMP news released. After con-

firming that those new information related to UMP systematically affects U.S. Treasury

yields, we turn to Korean bond market data to see the effect of UMP on domestic bond

yields and foreign net investment. We find that, contrary to the U.S. case, not every

UMP news affect the domestic bond market while some of them strongly do. In order

to provide an economic explanation, following the approach in Gurkaynak et al. (2005)

and Chen et al. (2014), we extract the two common factors that explain quite well the

changes in Treasury yields of various maturities and attempt to explain the behavior

of foreign net investment with those two factors. Given that those two factors contain

the information on future path of policy rate and time-varying risk premia, it is equiv-

alent to see how expectation on U.S. monetary policy and economy affects foreign net

investment. Our subsequent analysis shows that the statistical association between for-

3Among many, see Doh (2010), Gagnon et al. (2011), Meaning and Zhu (2011), Neely (2014), Krish-
namurthy and Vissing-Jorgensen (2011), Joyce and Tong (2012), and Swanson et al. (2011) to take this
approach to study the effect of UMP on U.S. economy and other countries.
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eign net inflow and the two common factors of U.S. Treasury yields becomes stronger

during the period of Operation Twist and the period related to tapering, suggesting that

any upward adjustment of expectation on future policy rate and risk premia can result

in foreign net outflows. This result implies that “push” factors such as monetary and

fiscal policy in advanced countries can play a role in capital flows. We also examine the

effect of “pull” factors such as arbitrage opportunities including interest rate differen-

tial and exchange rate, and CDS premium as a proxy of country risk and find that CDS

premium is an important determinant of foreign bond inflows even at high-frequency.

We conclude that neither pull factors nor push factors dominate and Korean bond mar-

ket is not a “safe haven” yet, still vulnerable to external shocks of U.S. monetary policy.

The rest of the paper is structured as follows: Section 2. reviews the literature on

the effect of UMP on advanced and emerging market economies. Section 3.1. explains

our empirical methodology and discusses a possible source of bias. Section 4. starts

with data description and analyzes the U.S. case and Korean case. We delve into the

Korean case more by looking at various yields and examining the behavior of foreign

net investment. Analysis using factor analysis and macroeconomic variables follows

to add an economic interpretation to our empirical finding. Section 5. discusses the

related issues and section 6. concludes with summary.

2. Literature Review

Empirical studies on how UMP affects other countries has been accumulating these

days. While they differ in terms of identification strategies and empirical methods, they

focus on whether UMP affects other countries through the following channels: portfo-

lio balance channel, liquidity channel, and signaling channel.4

Portfolio balance channel is based on imperfect substitutability between securities

of different maturities or asset classes. For example, Quantitative easing (QE) or large-

scale asset purchases (LSAP) involves the purchase of long-term bonds and result in

the reduction of those assets to private investors. Due to imperfect substitutability be-

tween securities of different maturities or asset classes, it would increase demand for

assets in EMEs and lower their yields. Liquidity channel focuses on the effect of overall

4Many of them do not make an explicit distinction of these channels, while Krishnamurthy and Vissing-
Jorgensen (2011) is an exception.
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liquidity increase in financial markets. QE increases reserves on the balance sheets of

private banks. With increased funds, previously liquidity-constrained banks becomes

more willing to extend credit to investors. It results in lower borrowing costs and lower

bond yields. Signaling channel recognizes that central bank announcements can affect

long-term interest rates by signaling a future path of policy rates. If forward guidance

of low policy rates in the future is perceived as a credible commitment by the Fed, then

the risk-neutral component of bond yields may decline. Then, larger interest differen-

tial will induce carry trade and capital flows into EMEs, affecting yields and trading

volume of bonds in EMEs.

We can categorize the related literature into two groups: one is about the effect of

UMP on advanced economies including the U.S. itself. The other is about the effect on

emerging market economies. We review one by one.

Krishnamurthy and Vissing-Jorgensen (2011) analyze the effect of QEs using event-

study approach. They explain the various kind of channels through which the effect of

QEs are transmitted. They find evidence for a signaling channel and an inflation chan-

nel for both QE1 and QE2. They also find that the Fed’s purchase of mortgage-backed

securities was effective in lowering mortgage rates. In addition, their study find evi-

dence for a unique demand for long-term safe assets, which supports the preferred

habitat hypothesis of term structures. Rosa (2012) takes the similar approach and iden-

tifies the surprise component of LSAP announcements using newspaper articles and

estimates the effect of LSAP. According to this study, the cumulative financial market

impact of the Fed’s LSAP program is equivalent to an unexpected cut in the Fed’s policy

rate that ranges between zero (for three-month yields) and 197 basis points (for ten-

year yields).

Rogers et al. (2014) extend the scope of analysis to four major central banks and use

the daily and intraday data to find that UMPs by the Fed, BOE, ECB, and BOJ are effec-

tive in easing financial conditions.5 They also find the asymmetric effect of spillovers -

the effect of US policy shocks on non-US yields are larger than the other way around.

Neely (2014) uses the traditional portfolio theory to predict the effect of UMP on

long-term yields of US and other countries (Australia, Canada, Germany, Japan, U.K.).

In theory, a change in the supply of an asset, accompanied by UMP, should affect its

5However, expansionary monetary policy shock did not raise the stock prices in UK and Japan.
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price and those of assets whose returns covary with it. He finds that LSAP lowers the

long-term bond yields of US, Australia, Canada, Germany, Japan, and UK.

Bauer and Neely (2014) take one step further from Neely (2014). They decompose

the yield changes following UMP into changes caused by signaling effect and portfo-

lio balance effect. Using dynamic term structure models, they find that signaling ef-

fects tend to be larger for countries that show strong yield responses to conventional

US monetary policy shocks, and portfolio effects are larger for countries with higher

bond yield covariances with US bond returns.6 For example, signaling effect is more

important for Canada while portfolio balance effect is more important for Germany

and Australia. Portfolio balance effects were small for Japanese yields and signaling ef-

fects could not be found.

Following a “taper tantrum” in mid-2013, which raised the concern on the normal-

ization of U.S. monetary policy, academic interest on the effect of U.S. monetary policy

on emerging economies has been increasing, too.

Bowman et al. (2014) use VAR and event study to examine the determinants of

EMEs’ vulnerability to UMP.7 They find that the Fed’s UMP shocks that lower U.S. sovereign

yields also lower sovereign yields in most EMEs. They also find that countries with high

interest rates, CDS spreads, inflation rates, current-account deficits and more vulnera-

ble banking system seem to be affected more by changes in US financial variables.

Chen et al. (2014) present a similar finding that spillovers on asset prices and cap-

ital flows are significant and the impacts are smaller for countries with better funda-

mentals. Using factor analysis, they extract two factors (“signal shocks” and “market

shocks”) from the changes in Treasury yield of 1, 2, 3, 5, 7, 10, 20, and 30 years. Sig-

nal shocks, which affect expectations of future policy rates, are highly correlated with

short-term yields while market shocks, which affect long-term yields through a variety

of channels, are highly correlated with long-term yields. Panel regressions with daily

data show that signal factor is more important for explaining stock price, equity invest-

ment, bond yields, and exchange rates. However, this effect is not found in bond flows.

6They also show that the estimates of changes in short-term expectations and term premia are very
sensitive to model specification.

7In order to identify the monetary shocks under zero lower bound, they use the identification-through-
heteroskedasticity method by assuming that the volatility of monetary policy shocks is higher on the day of
UMP announcements. See Rigobon (2003) and Rigobon and Sack (2004) for the exposition of this method
and Wright (2012) for an application related to monetary policy under zero lower bound.
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Dahlhaus and Vasishtha (2014) examine the effect of “policy normalization” on port-

folio flows. They firstly extract a common factor from monthly net portfolio flows to

EMEs and then include it in a seven-variable VAR system, which consists of federal

funds rate, term spread between US 10-year Treasury yield and federal funds rate, fed-

eral funds futures contract at the 36-month horizon, US inflation, US industrial produc-

tion growth, VIX, and the common factor of capital flows. Then, by a sign restriction,

they identify a “policy normalization shock” that increases the term spread and mon-

etary policy expectations (as measured by federal funds futures rate) while the federal

funds rate is left unchanged. The impact of this shock on capital flows to EMEs is rather

small. However, they emphasize the potential importance of interactions between US

monetary policy and country-specific macroeconomic variables.

Fratzscher et al. (2013) use daily data on portfolio equity and bond investment flows

from January 2007 to December 2010 to examine the effect of UMP on capital flows

to EMEs and advanced economies. Using regression analysis with dummies for the

Fed’ UMP-related announcement days, they find that QE1 was highly effective in lower

sovereign yields and raising equity prices. While QE2 boosted equity prices worldwide,

it did not affect yields across countries. In terms of capital flows, they find that QE1

triggered a portfolio rebalancing out of EMEs to U.S. and QE2 triggered rebalancing in

the opposite direction. Like other studies, they find that heterogeneity in the response

to US monetary policy is related to county-specific risk, suggesting pull factors can be

more important.

Lim et al. (2014) attempt to quantify the impact of UMP and its hypothetical with-

drawal on capital flows. Based on monthly data, their finding is that, of the 62 percent

increase in inflows to developing countries during 2009–13 related to changing global

monetary conditions, QEs are responsible for at least 13 percent of this. And their sim-

ulations of tapering suggest that, relative to a status quo of no change in quantitative

easing, capital inflows contract by a 0.6 percent of developing country GDP by the end

of 2016. And this result is not sensitive to the pace of tapering.

While some studies emphasize the role of economic fundamentals in insulating

from foreign shocks (e.g., tapering talk), not all studies reach the same conclusion.

Eichengreen and Gupta (2014) analyze the effect of the Fed’s tapering talk on exchange

rates, foreign reserves and equity prices in EMEs between April and August 2013. They
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find that better fundamentals such as budget deficit, public debt, level of reserves and

growth rate did not provide the proper insulation from the foreign shock. According to

their research, countries with larger financial markets experienced more pressure on

exchange rate, foreign reserves, and equity prices, suggesting that investors are better

able to rebalance their portfolios when the target country has a relatively large and liq-

uid financial market.

In this study, we focus on the specific case of Korean bond market to see if there are

spillovers from U.S. unconventional monetary policy shocks and if there is any possi-

bility of foreign capital outflows in response to external shocks.

3. Empirical Strategy

In this section, we illustrate the approach of our empirical study in a more general con-

text and highlight the advantage of event-study approach to our research questions and

the sources of potential biases.

3.1. A High-Frequency Event-Study Analysis

In general, two main problems in estimating the effect of (unconventional) monetary

policy on asset prices (or returns) are the endogeneity of the variables under consider-

ation and the omitted variable problem.

These issues can be captured in the following simplified system of equations, as

used in Rigobon and Sack (2004):

∆it = β∆yt + γ1zt + εt (1)

∆yt = α∆it + γ2zt + ηt (2)

where ∆it is the change in policy rate (or monetary policy stance) and ∆yt is the change

in asset price or trading volume. Equation (1) can be interpreted as a monetary policy

reaction function, which responds to ∆yt and zt. zt is a common shock that simultane-

ously affects both ∆it and ∆yt.8 The variable εt is a shock related to (unconventional)

8We treat zt as a scalar for simplicity of exposition, but the results can be generalized to the case where
zt is a vector of variables.



UMPS AND BOND YIELDS 9

monetary policy, and ηt is a shock to asset prices or trading volumes. These shocks are

assumed to have no serial correlation and to be uncorrelated with each other and with

the common shock zt.

There are two ways to interpret interpret these equations in our context. One is to

interpret (1) and (2) under zero lower bound environment. For ∆it, we cannot use the

changes in the level of federal funds rate because it is close to or stuck in zero lower

bound. Instead, one can interpret it as news from UMP, such as an announcement

on large-scale asset purchase. Then, we replace ∆it with UMPt, which represents any

changes in unconventional monetary policy stances. Then, equation (1) and (2) can be

rewritten as:

UMPt = β∆yt + γ1zt + εt

∆yt = αUMPt + γ2zt + ηt

The other way is to interpret εt as shocks to monetary policy stances including UMP,

and ∆it as changes in yields of our interest (such as Treasury yields). And αwill capture

the effect of changes in Treasury yields on domestic bond yields. That is, we estimate

an indirect effect of unconventional monetary policy shocks through their impact on

other asset prices. In the following analysis, we take the first interpretation.

Let’s proceed to talk about the potential sources of bias. The reduced-form of the

system (1) and (2) is given by

∆it =
1

1− αβ
[(βγ2 + γ1)zt + βηt + εt] (3)

∆yt =
1

1− αβ
[(αγ1 + γ2)zt + αεt + ηt] (4)

Our main interest is the estimate of coefficient α, which measures the responses of

domestic bond yields and trading volumes on unconventional monetary policy. How-

ever, regressing ∆yt on ∆it results in bias. The probability limit of OLS regression of ∆yt

on ∆it is given by:

plim α̂OLS = α+ (1− αβ)
(βγ2 + γ1)γ2σ

2
z + βσ2η

(βγ2 + γ1)2σ2z + β2σ2η + σ2ε
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Note that there are two sources of bias. One is simultaneity bias and the other is

the omitted variable problem. Simultaneity bias arises when β is not zero. It is because

any changes in ηt will be transmitted to ∆it through non-zero β, making ∆it correlated

with the error term ηt. The other is omitted variable bias. If we fail to consider zt in (2),

correlation between ∆it and zt will produce a biased estimate of α.

Fortunately, in terms of econometric specification, β is equal to zero in our context

because any yield changes in Korean bond markets are not likely to affect the deci-

sion of monetary policy stance in U.S.9 In other words, the Fed in U.S. does not care

about the situations in South Korea in determining its monetary policy stances.10 β = 0

implies no simultaneity problem in estimating (2). With β = 0, the above equation be-

comes:

plim α̂OLS = α+
γ1γ2σ

2
z

γ21σ
2
z + σ2ε

(5)

Equation (5) is now simplified. As long as neither γ1 nor γ2 are zero, it still suffers

from bias caused by omitted variable problem. However, if σ2ε is far larger than σ2z , the

bias term will be smaller. As an extreme case, if the variance of the monetary shock

becomes infinitely large compared to the variance of other shocks, or σε/σz →∞, then

the bias will go to zero and the OLS estimate is consistent.11. A high-frequency event-

study analysis can be a powerful tool in this case. If an event window is sufficiently

narrow so that it captures only the innovations to monetary policy and there is no time

for zt to affect ∆it, then a consistent OLS estimate is obtained.

Another advantage of using a high-frequency event-study approach for our study is

that it is easier to detect the effect of major events or announcements related to UMP,

since they are publicly announced.

9As of June 30, 2013, in term of value shares, South Korea takes 1.08% of total U.S. securities, 0.70%
of equity, 1.35% of short-term debt, and 1.28% of long-term debt. Data come from “Foreign Portfolio
Holdings of U.S. Securities,” available at http://www.treasury.gov/resource-center/data-chart-center/tic/
Pages/fpis.aspx.

10At a press conference on September 18, 2013, the then Fed chairman Bernanke says “The United States
is part of a globally integrated economic and financial system, and problems in emerging markets—or in
any country, for that matter—can affect the United States as well. And so, again, we are watching those
developments very carefully.” This statement hints that the Fed might consider the counter-spillover ef-
fects from emerging economies. However, it is still natural to assume that the Fed’s monetary policy is not
responsive to an individual economy of a small size.

11This property is referred as “near identification” in Fisher (1976)

http://www.treasury.gov/resource-center/data-chart-center/tic/Pages/fpis.aspx
http://www.treasury.gov/resource-center/data-chart-center/tic/Pages/fpis.aspx
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3.2. Identification through Heteroskedasticity

The event-study analysis alone cannot test if these assumptions on relative size of vari-

ances are met. And the magnitude of the bias that remains in those estimates is un-

clear. Under this situation, the method of Rigobon and Sack (2004), so called identifi-

cation through heteroskedasticity can be effective to see if the assumptions are valid.

By comparing the estimates of the two methods, we can see the validity of the assump-

tions. However, since our main explanatory variables are dummy variables that take a

value of zero or one, it is not easy to generate instrumental variables necessary for this

method. One way to circumvent this problem is to rely on the second interpretation

above and to use ∆it in equation (1) instead of UMPt. Gilchrist and Zakrajšek (2013)

use this method to examine the effect of UMP on corporate credit risk. We do not con-

sider this approach here and leave it for future research.

4. Main Analysis

4.1. Data

4.1.1. Statistics

For our analysis, we use U.S. Treasury yields, yields of Korean government bonds (KTB)

and Monetary Stabilization Bond (MSB), foreign net investment in Korean bond mar-

ket, and other macroeconomic variables. For U.S. Treasury daily yields, Department of

Treasury provides the data.12 For Korean bond-related data and macroeconomic vari-

ables, we use Infomax, Bloomberg, and the Bank of Korea Economic Statistics System.

For data on weekly foreign net investment, we use the EPFR Global Database, which

contains weekly net portfolio investment flows by more than 14,000 equity funds and

more than 7,000 mutual and ETF bond funds, with U.S. $8 trillion of capital under man-

agement. While this database is known to represent only 5-20 percent of the market

capitalization in equity and in bonds for most countries, generally with a lower propor-

tion for bonds compared to equities, related research confirms that EPFR data can be

deemed as a fairly good sample of global flows, closely matching portfolio flows stem-

12http://www.treasury.gov/resource-center/data-chart-center/interest-rates/Pages/TextView.aspx?
data=yield

http://www.treasury.gov/resource-center/data-chart-center/interest-rates/Pages/TextView.aspx?data=yield
http://www.treasury.gov/resource-center/data-chart-center/interest-rates/Pages/TextView.aspx?data=yield
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ming from balance of payment data.13

It is important to consider the changes from rolling-down (changes from maturing

bond) to see the changes in how foreigners buy and sell domestic bonds. For example,

a 2-year bond will be categorized as 1-year bond on a day when its remaining maturity

becomes one-year or shorter. If this rolling-down happens, the outstanding value of

1-year bond increase while that of 2-year bond declines. Thus, the outstanding value

of bonds can change without any actual purchase or sale. In this regard, the accurate

measure of how foreigners buy and sell in a given period is net investment, not net

purchase because net purchase is equal to (purchase - sales) and net investment is (net

purchase - changes in rolling-down).

One can ask why we are interested in bond market, even though the size of foreign

investment in stocks is far larger than that of bonds and the importance of foreign fund

flows through bank lending is increasing. We do not ignore their significance. However,

we reckon that the relative significance of foreign bond and equity investment has been

changing after the financial crisis. Figure 1 shows the cumulative sums of monthly for-

eign net investment of bond and equity in South Korea from 2007. It shows that foreign

equity funds exited from South Korea from 2007 and it reached the level of 2007 only af-

ter 2013. Meanwhile, foreign bond investment has been steadily increasing only except

the period of late 2008-mid 2009. For foreign funds flows through banks, we cannot

obtain a high-frequency data and leave it for future research.

4.1.2. Dates of UMP-Related News

Table 1 displays our choice of UMP-related dates with short description of events on

those dates. In order to choose the announcement dates of UMP, we start from the

choices of Krishnamurthy and Vissing-Jorgensen (2011) and Gilchrist and Zakrajšek

(2013), which considers the first two QEs (LSAPs in their article) and Operation Twist

(Maturity Extension Program in their article). They choose 11/25/08, 12/01/08, 12/16/08,

01/28/2009, and 03/18/2009 for QE1, 08/10/10, 09/21/2010, and 10/15/2010 for QE2,

and 09/21/2011 for Operation Twist. In addition to these dates, we add the dates of

QE3, tapering off, and forward guidance, using Chen et al. (2014), Bowman et al. (2014),

FOMC minutes, and informal talks with bond market participants. We use 2013/05/22

13See Fratzscher et al. (2013) for more details on the features of the dataset.
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and 2013/06/19 for the dates of tapering. Since forward guidance such as “economic

conditions . . . are likely to warrant exceptionally low levels . . . at least through mid-2013”

is often accompanied by large-scale asset purchases, our choice of forward guidance

dates is confined to the dates of forward guidance that are not accompanied by large-

scale asset purchases. Those dates are 2011/08/09 and 2012/01/25, as our choice of the

dates of forward guidance.

We use one-day event window, partly because intraday data is not easily available in

South Korea. However, previous research justifies the use of one-day event window in

our study. Fleming and Remolona (1999) find that a release of a major macroeconomic

announcement induces sharp and instantaneous changes in price and bid-ask spread,

followed by a change in trading volume. While fluctuations in trading volume seems

persistent, it ends within in a day.14 In addition, Krishnamurthy and Vissing-Jorgensen

(2011) shows that an intrady bond yield that reacts to UMP news during the day tends

to stay at the after-change level until the end of the day, which also justifies the use of

one-day window.

In the event-study approach below, we compare the results of Krishnamurthy and

Vissing-Jorgensen (2011) and Gilchrist and Zakrajšek (2013) to see the validity of our

choice.

4.2. U.S Case

We begin by running the following event-style regression using the US data:

∆it = θ0 + θ1QE1t + θ2QE2t + θ2QE3t + θ3OTt + θ4Tapert + θ5FGt + εt (6)

where ∆it denotes the daily changes of 1-year, 3-year, 5-year, 10-year, 20-year and 30-

year Treasury yields; QE1 is a dummy variable which takes a value of one on the five

QE1 announcement dates; QE2 is a dummy variable for the three QE2 announcement

dates; QE3 is a dummy variable for the three QE3-related dates; OT is a dummy re-

lated to Operation Twist; Taper is a dummy related to tapering off; FG is a dummy for

dates of forward guidance enunciating future low rates that are not accompanied by

14However, one-day event window is not justifiable in every study on financial market reactions. Some
finance literature report evidence of over- or under-reaction in cases for small capitalization stocks or in
less liquid markets.
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QEs.15In this specification, the coefficients θi’s measure the average effect of each dum-

mies (QE1, QE2, QE3, OT, Taper, FG) on the specified yield. We estimate (6) by OLS over

the sample period from 02/01/08 to 12/30/2014.16

Table 2 shows the average effects of UMP-related announcements on Treasury yields.

According to the estimates in the table, the effect of QE1 on Treasury yields are quite

substantial. It affects the yields of all maturities other than 30-year Treasury bond. For

example, 10-year Treasury yield declines by 20 basis points (in average) following the

five announcements related to QE1. These results are consistent with the ones from

Gagnon et al. (2011), Krishnamurthy and Vissing-Jorgensen (2011), Wright (2012), and

D’Amico and King (2013), who document that large-scale asset purchase programs low-

ered the long-term interest rates. Compared to the effects of QE1, the effects of QE2 and

QE3 are rather weak. The statistically significant effects are not found in long-term in-

terest rates.

Operation Twist, announced on September 21, 2011, affected the yields of all matu-

rities. Note that Operation Twist was a plan to purchase $400 billion of Treasury secu-

rities with maturities of 6 to 30 years and to sell an equal amount of Treasury securities

with remaining maturities of 3 years or less. In principle, this plan intends to lower the

long-term interest rates and raise the short-term interest rates. These patterns are ev-

ident in Table 1. On the same day, 1-year, 3-year, and 5-year yields got higher while

10-year, 20-year, and 30-year yields declined.

Tapering also affected various yields. We consider the news on May 22, 2013 and

June 19, 2013. According to the expectations hypothesis, which says that the long-term

interest rate is the average of short-term forward rates, market expectation of an in-

crease in short-term rate would result in an increase in long-term rates following taper-

ing news, since they were interpreted as the normalization of monetary policy in the

near future. As shown in table 2, on the days of tapering news, yields of Treasury se-

curities with maturities of 5 to 30 years increased, suggesting that tapering news made

15For example, on December 13, 2012, QE3 are announced and, at the same time, the FOMC stated that
it expected to keep the funds rate extremely low until at least mid-2015. While this statement is clearly an
example of forward guidance, we categorize this date into QE3.

16Gilchrist and Zakrajšek (2013) run the similar regression:

∆it = θ0 + θ1LSAP-It + θ2LSAP-IIt + θ2MEPt + εt

where LSAP corresponds to QE and MEP refers to Operation Twist. They use the daily data from January
2, 2008 to December 30, 2011.
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market participants expect future short-term rates to increase , while they left short-

term interest rates (1-year and 3-year) nearly untouched.

A dummy variable FG (forward guidance) takes a value of one on the days when the

Fed enunciates keeping its policy rate at very low levels for the specific time periods,

not announcing large-scale asset purchase programs. On Aug 9, 2011, FOMC statement

says “economic conditions . . . are likely to warrant exceptionally low levels for the fed-

eral funds rate at least through mid-2013.” If these announcements of keeping future

policy rates low are credibly accepted by market participants, then we expect that long-

term interest rates will decline. Our estimation result shows that forward guidance by

the Fed worked well because all the yields except 1-year yield declined on the days of

forward guidance (Aug 9, 2011 and January 25, 2012) just by the Fed’s verbal emphasis

on future low rates without any particular actions such as asset purchase program and

maturity extension programs. This result is consistent with Gurkaynak et al. (2005), who

shows that a large majority of the effects of FOMC statements could be attributed to in-

formation concerning future policy path in FOMC statements rather than to changes

in current federal funds rate themselves.

To sum up, QEs (espeically QE1) were effective in lowering long-term interest rates.

OT was very successful in achieving its goal of raising short-term rates and lowering

long-term rates. News on tapering off raised long-term rates while the Fed’s emphasis

on future low policy rate resulted in lower interest rates. Results from OT, Taper, and

FG variables suggest that the Fed’s intention on future path of monetary policy is well

accepted in financial markets.

Based on this result, we reckon that our choice of events date are not mis-guided

because our results are consistent with previous studies and hypothesis based on eco-

nomic theory. In the following section, we examine the effects of UMP on Korean bond

markets, using the same set of UMP event dates.

4.3. Case of South Korea
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4.3.1. Effects on Bond Yields

Now we turn to the case of South Korea. Table 3 provides a summary statistics related

to foreign bond investment in South Korea.17 Several patterns emerge: Firstly, shares of

foreign investment in Korean bond market is steadily increasing. Relative to total mar-

ket capitalization of Korean bond market, foreign share increase from 4.2 percent in

2007 to 8.8 percent in 2014. Secondly, foreign bond investment is concentrated mostly

in two categories, KTB and MSB. Foreign investors spend more than 95 percent of their

bond investment on KTB and MSB in 2014 (61.5 percent for KTB and 35.4 percent

for MSB in 2014), while the shares of KTB and MSB in Korean bond market take only

33.3 percent and 6.8 percent of total bond market capitalization, respectively. Figure

2, 3, and 4 also confirm these. Lastly, the share of foreign net investment in long-term

bonds is increasing over time. The share of long-term bond whose maturity is 10-year

or longer increase from 11.1 percent in 2008 to 15.5 percent in 2014. It seems to reflect

the increased popularity of “buy and hold” strategy by foreign investors.

We run the same regression equation of (6) using MSB yields of 1-year and 2-year,

and KTB yields of 3-year, 5-year, 10-year, 20-year.18 Table 4 shows our result. Contrary to

the case of U.S., which shows a very systematic responses to UMP announcements, the

immediate responses of Korean bond market are rather weak. While QE1 still lowers the

yields of 3-, 5-, and 10-year KTB, the effects of QE2 and QE3 are almost non-existent.19

Just like the U.S. case, the effect of OT on 21 September, 2011 (22 September, 2011 in

South Korea) is strong: it raises short-term rates and lowers long-term rates. The news

of tapering off on 2013/05/22 and 2013/06/19 does not affect Korean bond yields. And

the effect of forward guidance is only found in relatively short-term rates. Since OLS

estimates capture the average effect of events on multiple dates, we also look into the

daily changes one by one. Table 5 shows the effects of selected dates. Note that the

effect of tapering on Korean bond yields drastically differs depending on the dates. On

May 22, 2013, when the then Fed chairman Bernanke told Congress the Fed may cut

the pace of bond purchases at the next few meetings if policy makers see indications of

17We do not report the yield of 30-year KTB since it is available only from 11 September, 2012.
181-year and 2-year KTB bonds are “off-the-run.”
19Result on QE2 is consistent with Fratzscher et al. (2013). According to their study, QE1 were highly

effective in lowering sovereign yields and raising equity prices worldwide and QE2 boosted equity prices
worldwide, it did not affect yields across countries.
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sustained economic growth, 10-year Treasury yield rose by 9.6 basis point and 20-year

yield rose by 6.8 basis point. However, nothing really happened to Korean bond yields

on the very next day. Contrary to this, the news on June 19, 2013 strongly affected both

the yields of U.S. and South Korea. The 10-year KTB yield rose by 17 basis point. The

results in table 4 and 5 suggests that not every UMP news affects Korean bond yields

and a mechanism in which UMP news affects Korean bond market may be different

compared to the one for U.S.20

4.3.2. Effects on Foreign Net Investment

In this section, we examine the effect of UMP news on foreign net inflows. Using the

weekly data from EPFR, we run the same regression equation of (6), just replacing the

dependent variable with foreign net investment.21:

NIt = θ0 + θ1QE1t + θ2QE2t + θ2QE3t + θ3OTt + θ4Tapert + θ5FGt + εt (7)

Note that each dummy of three QEs, Operation Twist (OT), tapering (Taper), forward

guidance (FG) takes the value of one when the week includes the day of a specific UMP

news.22

Table 6 shows the result. We use three kinds of dependent variable: total amount

of foreign net investment of EPFR dataset (Total), ETF-related bond funds (ETF), and

bond funds related mutual funds (Mutual Fund). In our sample, ETF-related fund takes

14% of total amount and mutual fund-related fund takes 86%. While QE2 and QE3 do

not have a noticeable effect on yields, they do increase foreign net investment, which is

consistent with portfpolio balance channel. The negative estimate for QE1 would not

necessarily imply that QE1 have a negative effect on foreign net investment in Korean

bond market. Figure 5 shows that, at the timing of QE1 announcement, foreign net

20The result in 4 may result from a bias because Korean bond market is also affected by other factors,
such as news from Euro area and Japan. That is, there is a possibility that the existence of zt in (2) may
cause a bias. However, even in this case, the patterns on 22 May, 2013 and June 19, 2013 in table 5 cannot
be easily explained.

21We also have the foreign net investment statistics from Infomax. However, we do not think that it
property takes the effect of rolling-down into account. We present the result from using the weekly EPFR
dataset.

22In case a UMP new is announced on the last day of the week, we let the next week take the value of
one instead, to fully capture the effect.
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investment is negative, but recovering. Both Operation Twist and tapering news have

a negative effect on foreign net investment, while the effect of forward guidance is not

statistically different from zero.23

Evidence from Korean bond yields and foreign net investment suggests that U.S.

(unconventional) monetary policy shocks affect Korean bond mearket, but not all shocks

do. In the following section, we examine how we can explain the behavior of foreign net

investment using factor analysis.

4.4. Factor Analysis Approach

In the above section, we observe that foreign net investment is affected by UMP news.

We make another step to see what components of UMP shocks affect foreign net in-

vestment. By doing so, we provide an economic interpretation of our empirical finding.

Motivated by Gurkaynak et al. (2005) and Chen et al. (2014), we attempt to extract

the common components that explains the changes in Treausury yields from 2 January,

2008 to 30 December 2014. The equation (8) displays the basic structure of factor anal-

ysis:

∆yit = γ1if1t + γ2if2t + · · ·+ γkifkt + εit (8)

∆yit is the changes in U.S. Treasury yields of 1-, 2, 3-, 5-, 7-, 10-, 20-, and 30-year.24 fkt

is the k-th factor and γki is the k-th factor loading for factor i.

We perform factor analysis and find that two factors explain more than 95 percent

of changes in various Treasury yields. After formally testing if having two factors is ad-

equate to explain the variations of Treasury yields, we use the commonly used Varimax

rotation method to find a plausible interpretation for each of them. As in Chen et al.

(2014), we obtain a very nice interpretation of two factors, f1 and f2. Figure 6 shows the

correlation coefficients of ∆yit with two factors, f1 and f2. One can easily see that f1

tends to be highly correlated with changes in yields of longer maturities. And f2 shows

just the opposite case. In this regard, Chen et al. (2014) dub f1 as “market factor” as

they view it as encompassing the portfolio rebalancing channel of monetary policy, as

23Considering that Opertation Twist is to sell short-term debts and buy long-term debts, its impact on
foreign net investment may differ depending on maturities.

24The Treasury yields of various maturities are calculated following Gürkaynak et al. (2007) and
can be obtained from the Federal Reserve Board website (http://www.federalreserve.gov/econresdata/
researchdata/feds200628.xls.

http://www.federalreserve.gov/econresdata/researchdata/feds200628.xls
http://www.federalreserve.gov/econresdata/researchdata/feds200628.xls
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well as any other information the Fed communicates about the supply of bonds that

will be available to private investors, and information on time-varying risk premia. And

they name f2 as “signal factor” because they interpret it as containing more informa-

tion on future short-term policy rates of the Fed. We agree with their interpretation in

general. Piazzesi and Swanson (2008) show that risk premia for very short-term yields

are small and relatively stable at daily frequency. But, for longer-term bonds, risk pre-

mia are larger on average and more volatile over time. Their finding suggests that, if

there is a factor moving more closely to long-term bond yields, that factor can be more

about time-varying risk premia. This result is consistent with an interpretation of “mar-

ket factor” in Chen et al. (2014). For “signal factor,” if the expectation hypothesis of term

structures holds, short-term yields like 1-year or 2-year bond would reflect the changes

in expectation about future short-term policy rates.

With this interpretation of f1 and f2, we attempt to explain the behavior of foreign

net investment using f1 and f2. We perform rolling regression based on the following

equation (9):

NIt = β0 + β1f1t + β2f2t + ut (9)

Note that a negative β1 implies that, as market participants perceive increased risk pre-

mia or a rise in long-term yields, foreign net investment declines. Likewise, a negative

β1 implies that tapering, accompanying expectation of an increase in future short-term

policy rates, causes an exit of foreign funds from Korean bond market. Figure 6 shows

the results when the window size is 26 weeks (half a year).25 Both estimates of β1 and

β2 are relatively stable during the early part of the sample period and become volatile

later. It is notable that both estimates of β1 and β2 becomes negative during the period

of Operation Twist (mid-2011) and the period when the possibility of tapering is much

discussed by the Fed and mass media (from 2013). Especially the estimates of β2, which

shows the sensitivity of foreign net investment to f2 (“signal factor”), becomes nega-

tive throughout the year of 2013 and it is statistically negative during mid-2013 when

tapering is one of the most important economic issue. Considering that f2 contains the

information on future policy rate in the near future, it strongly suggests the possibility

of outflows of foreign funds (negative foreign net investment).

25We perform rolling regression with different rolling windows and the main implication is not affected.
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4.4.1. Regressions with Macroeconomic Variables

As shown above, U.S. UMP news clearly affects Korean bond market in terms of yields

and foreign net investment, but not as sytematically as it affects U.S. bond yields. It

suggests that “pull” factors may be important.

We follow the empirical approach in Won and Joo (2009), who examine the deter-

minants of foreign bond investment using the daily data from January 2005 to February

2009. Our baseline regression equation to see the effect of other macroeconomic vari-

ables is as follows:

NIt = α0 + α1∆it + α2∆Et + α3Arbitraget−1 + α4CDSt−1 + ut, (10)

where ∆it is the change in domestic short-term interest rate, ∆Et is the change in

won/dollar exchange rate, andArbitrage is a measure of arbitrage opportunity, defined

as the interest rate differential minus CRS (Currency Swap) rate. CDS is the CDS pre-

mium for South Korea, which is a proxy for country risk and a “pull” factor. We use the

difference between 3-month CD rate in South Korea and 3-month LIBOR for the inter-

est rate differential. We run variations of equation (10), differing from sets of explana-

tory variables, sample periods, and frequency of data. In most specifications, only the

variable CDS premium is statistically significant and so is even at daily frequency.26

The experiment with macroeconomic variables shows that CDS rate for South Ko-

rea, which can be a “pull” factor, also affects foreign net investment.

5. Discussion

5.1. Fequency of Data

Event-study methodology requires several assumptions to hold. Firstly, only unantic-

ipated events matter on the announcement day. It is equivalent to have σε/σz → ∞.

Another is that news of the policy change is immediately incorporated into variables

under consideration.

26This result is different from Won and Joo (2009), who shows that all the explanatory variables in equa-
tion (10) are statistically significant. There are several reasons for this difference. To name a few, firstly,
they do not use the data of foreign net investment. They instead use net purchase statistics, which may
produce biased estimates. Secondly, the sample periods are different.
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As discussed in 3.1., the estimates and their statistical significance are valid as long

as the assumptions of event-study approach holds. We conjecture that the relative size

of other shock zt would be relatively small compared to the shocks of UMP, εt in a one-

day time window. That is, we presume that σε � σz on the days of announcements. As

shown in Krishnamurthy and Vissing-Jorgensen (2011), yields seem to stay at the same

level after the initial change in response to news, while trading volume turns back to

the level before the news after a couple of hours. In this regard, it seems sensible to use

daily data, especially for yields.

Note that using a high-frequency data is not always best. As the FOMC statement

becomes more complicated and delicate to interpret, as documented in Hernández-

murillo and Shell (2014), it might take more than a day for market participants to cor-

rectly understand the intention of the Fed. Then, there might be delayed effects be-

cause it might take time to digest news. The event window should be narrow enough to

avoid contamination from other news but wide enough to capture any delayed effects.

We still need to check the validity of our finding using an intraday data, which is not

currently available.

5.2. Role of Expectation

If market participants anticipate a UMP-related announcement before the announce-

ment day and move ahead accordingly, the average effects based on the event-study

approach would result in downward bias in terms of magnitude. We check this possibil-

ity and find that, even though some of the yields respond before UMP announcements,

the magnitude of downward bias is not significant.

6. Conclusion

Our study begins with an event-study approach for the U.S. case and shows that the

responses of U.S Treasury yields to UMP news are consistent with the objectives of

UMP and predictions based on economic theory. For the case of South Korea, while

the responses of yields and foreign net investment are not as systematic as the U.S.

case, some of UMP-related news affect Korean bond market. To provide an economic

interpretation, we extract the two factors that well capture the changes in U.S. Treasury
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yields of various maturities and provide evidence that one factor is more closely related

to long-term risk premia and the other factor is more closely related to expectation on

future short-term policy rates. Then, we show that an increase in risk premia of U.S.

bond market and upward adjustment of expectation on future short-term rate, prox-

ied by the two factors, can cause foreign capital outflows in Korean bond market. We

also examine the determinants of foreign net investment and find that CDS premium

for South Korea, proxy of country risk, is statistically significiant in most specifications.

Based on these empirical findings, we conclude that, while “pull” factor is also impor-

tant, South Korea is not a “safe haven.”
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Table 1: Timeline of Uncoventional Monetary Policy

This table shows the timeline of US unconventional monetary policy. We catego-
rize it into QE1, QE2, QE3, OT (Operation Twist), FG (forward guidance empha-
sizing low future policy rate, not accompanied by QEs), and Taper, based on Kr-
ishnamurthy and Vissing-Jorgensen (2011), Bowman et al. (2014) and Federal Re-
serve Board Press Release, available at http://www.federalreserve.gov/newsevents/
press/monetary/2015monetary.htm. * denotes our choice for the baseline regression.

Date Description Category

Nov 25, 2008 The initial announcement of QE1 that the Federal Re-
serve would purchase up to $100 billion of agency debt
and up to $500 billion of agency MBS.

QE1*

Dec 1, 2008 Bernanke’s speech (“Federal Reserve Policies in the Fi-
nancial Crisis”) suggests that the Federal Reserve could
purchase longer-term Treasury securities in substantial
quantities in order to stimulate the economy.

QE1*

Dec 16, 2008 “The Federal Reserve will continue to consider ways of
using its balance sheet to further support credit markets
and economic activity.” “Weak economic conditions are
likely to warrant exceptionally low levels of the federal
funds rate for some time.”

QE1*

Jan 28, 2009 “The Committee continues to anticipate that economic
conditions are likely to warrant exceptionally low levels of
the federal funds rate for some time.” “It stands ready to
expand the quantity of such purchases and the duration
of the purchase program as conditions warrant.”

QE1*

Mar 18, 2009 “Economic conditions are likely to warrant exceptionally
low levels of the federal funds rate for an extended period
of time.” The FOMC statement, which announced pur-
chases of Treasury securities of up to $300 billion and in-
creased the size of purchases of agency MBS and agency
debt to up to $1.2 trillion and $200 billion, respectively.

QE1*

Mar 31, 2010 Completion of QE1

Aug 10, 2010 “To help support economic recovery in the context of
price stability, the Committee will keep the Federal Re-
serve’s holdings of securities at their current level by rein-
vesting principal payments from agency debt and agency
mortgage-backed securities in longer-term Treasury se-
curities. The Committee will continue to roll over the Fed-
eral Reserve’s holdings of Treasury securities as they ma-
ture.”

QE2*

http://www.federalreserve.gov/newsevents/press/monetary/2015monetary.htm
http://www.federalreserve.gov/newsevents/press/monetary/2015monetary.htm
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Aug 27, 2010 Bernanke’s speech at Jackson Hole: “The Committee is
prepared to provide additional monetary accommodation
through unconventional measures if it proves necessary, es-
pecially if the outlook were to deteriorate significantly”

QE2

Sep 21, 2010 The FOMC statement that indicated the Committee will
maintain its existing policy of reinvesting principal payments
from its securities holdings.

QE2*

Oct 15, 2010 Bernanke’s speech at Boston Fed: “there would appear–all
else being equal-to be a case for further action.”

Nov 3, 2010 QE2 announced. “[T]he Committee intends to purchase a
further $600 billion of longer-term Treasury securities by the
end of the second quarter of 2011, a pace of about $75 billion
per month.”

QE2*

Jun 30, 2011 QE2 completed

Aug 9, 2011 “Economic conditions...are likely to warrant exceptionally
low levels for the federal funds rate for at least through mid-
2013.”

FG*

Aug 26, 2011 Bernanke’s speech at Jackson Hole: refusal to pledge more
QEs

Sep 21, 2011 Operation Twist: “To support a stronger economic recovery
and to help ensure that inflation, over time, is at levels con-
sistent with the dual mandate, the Committee decided today
to extend the average maturity of its holdings of securities.
The Committee intends to purchase, by the end of June 2012,
$400 billion of Treasury securities with remaining maturities
of 6–30 years and to sell an equal amount of Treasury securi-
ties with remaining maturities of 3 years or less.”

OT*

Jan 25, 2012 “Economic conditions . . . are likely to warrant exceptionally
low levels for the federal funds rate for at least through late
2014.”

FG*

Jun 20, 2012 Operation Twist extended: “The Committee also decided to
continue through the end of the year its program to extend
the average maturity of its holdings of securities.”

OT
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Aug 31, 2012 QE3 hinted: “The Federal Reserve will provide additional policy ac-
commodation as needed to promote a stronger economic recovery
and sustained improvement in labor market conditions in a con-
text of price stability.”

QE3*

Sep 13, 2012 QE3 announced: “If the outlook for the labor market does not
improve substantially, the Committee will continue its purchases
of agency mortgage-backed securities, undertake additional asset
purchases, and employ its other policy tools as appropriate.” “will
continue to maintain interest rates extremely low until at least mid-
2015.”

QE3*

Dec 12, 2012 “this exceptionally low range for the federal funds rate will be ap-
propriate at least as long as the unemployment rate remains above
6-1/2 percent, inflation between one and two years ahead is pro-
jected to be no more than a half percentage point above the Com-
mittee’s 2 percent longer-run goal, and longer-term inflation ex-
pectations continue to be well anchored.”

QE3*

May 22, 2013 Bernanke’s testimony to Congress (known as “taper tantrum”): “In
the next few meetings, we could take a step down in our pace of
purchase.”

Taper*

Jun 19, 2013 Bernanke’s press conference: “If we see continued improvement
and we have confidence that that is going to be sustained, then in
the next few meetings, we could take a step down in our pace of
purchases.”

Taper*

Sep 18, 2013 Tapering delayed: “decided to wait a little longer to make sure the
economy is conforming to” their positive economic outlook

Dec 18, 2013 Tapering of QE3 announced Taper

Jun 18, 2014 “If incoming information broadly supports the Committee’s expec-
tation of ongoing improvement in labor market conditions and in-
flation moving back toward its longer-run objective, the Committee
will likely reduce the pace of asset purchases in further measured
steps at future meetings.”

Taper

Oct 29, 2014 End of QE3 announced
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Table 2: The Effect of UMP Announcements on US Treasury Yields

Dependent Variables (Changes in Treasury Yields)

1 year 3 year 5 year 10 year 20 year 30 year

QE1 -0.042** -0.121** -0.182** -0.200** -0.133* -0.115

(0.019) (0.054) (0.081) (0.090) (0.073) (0.070)

QE2 -0.002 -0.033*** -0.070*** -0.046 0.007 0.024

(0.003) (0.007) (0.013) (0.037) (0.052) (0.058)

QE3 -0.012*** -0.019 -0.033 -0.006 0.004 0.011

(0.003) (0.013) (0.022) (0.029) (0.033) (0.034)

OT 0.022*** 0.071*** 0.030*** -0.070*** -0.129*** -0.169***

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

Taper -0.005* 0.037 0.090*** 0.087*** 0.067*** 0.054***

(0.003) (0.027) (0.034) (0.021) (0.015) (0.014)

FG -0.003 -0.084*** -0.155*** -0.135*** -0.089** -0.069*

(0.004) (0.025) (0.032) (0.046) (0.035) (0.035)

R2 0.004 0.018 0.034 0.036 0.019 0.017

p-value 0.314 0.000 0.000 0.000 0.000 0.000

This table shows the regression results of equation (6). Sample period is from
January 2, 2008 to December 30, 2014 and the number of observation is 1,750.
Dependent variable in each regression is the one-day change in the speci-
fied yields. Entries in the table denotes the OLS estimates of the average ef-
fect (in percentage points) of UMP annoouncements: three QEs, Operation
Twist (OT), tapering (Taper), forward guidance emphasizing low future policy
rate (FG). See Table 1 for the specific dates. All specifications include a con-
stant (not reported here). The numbers in parentheses are heteroskedasticity-
consistent standard errors. p-value is theF -test statistics of the null hypothesis
that all coefficients are jointly zero.
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Table 3: Relative Shares of Foreign Bond Investment, by Type and Maturity

2007 2008 2009 2010 2011 2012 2013 2014

Total (amount) 576.9 638.0 730.4 850.1 941.4 1015.9 1095.4 1135.6

Shares relative to outstanding value of dometics bond (%)

KTB 24.1 25.0 25.3 28.4 31.1 31.6 32.3 33.3

MSB 16.9 14.0 11.5 10.6 9.5 8.1 6.7 6.8

Shares relative to outstanding value of dometics bond (%)

Pension 23.3 22.8 23.7 22.1 21.7 21.3 20.2 20.3

Insurance 21.5 21.2 19.7 20.2 22.1 24.0 27.0 29.7

Foreign 4.2 8.7 6.7 8.7 8.8 8.6 8.8 8.6

Shares relative to outstanding value of foreign bond investment (%)

Foreign

KTB 56.7 49.5 48.9 55.9 67.6 67.0 59.8 61.5

1y 12.0 15.4 8.0 6.8 14.7 15.9 12.3 8.2

2y 12.7 9.6 9.6 16.8 18.9 15.7 9.7 13.4

3y 6.1 6.5 13.6 12.4 10.6 8.6 9.9 10.5

5y 14.7 7.9 7.3 9.7 12.4 12.1 12.7 13.9

10y+ 11.1 10.1 10.3 10.2 11.0 14.6 15.2 15.5

MSB 24.5 39.9 42.6 39.1 27.4 27.2 35.9 35.4

1y 12.1 27.8 37.7 29.1 22.0 19.5 21.8 25.2

2y 12.3 12.1 4.9 10.9 5.4 7.7 14.0 10.2

This table shows the relative shares of foreign bond investment by type (KTB
and MSB) and by maturities. ‘Total (amount)’ is the total outstanding value of
domestic bond and the unit is trillion won. Shares of pension funds (Pension),
insurance companies (Insurance) and foreignors (Foreign) are relative to the
total outstanding value of domestic bond (Total (amount)). All other numbers
are relative to the amount outstanding held by foreigners.
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Table 4: The Effect of UMP Announcements on Korean Treasury Yields

Dependent Variables (Changes in Yields)

MSB Korean Treasury Bond

1 year 2 year 3 year 5 year 10 year 20 year

QE1 -0.032 -0.038 -0.110** -0.106** -0.062* -0.051

(0.026) (0.034) (0.051) (0.045) (0.036) (0.034)

QE2 0.027 0.002 -0.003 -0.013 0.012 0.006

(0.032) (0.057) (0.053) (0.046) (0.035) (0.025)

QE3 -0.005 -0.008 -0.005 -0.015*** 0.002 -0.005

(0.003) (0.005) (0.003) (0.006) (0.008) (0.007)

OT 0.002** 0.002* -0.008*** -0.008*** -0.038*** -0.039***

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

Taper 0.026 0.031 0.042 0.048 0.062 0.052

(0.019) (0.025) (0.037) (0.038) (0.045) (0.041)

FG -0.038* -0.053* -0.068* -0.083 -0.068 -0.069

(0.021) (0.032) (0.035) (0.053) (0.050) (0.043)

R2 0.005 0.003 0.014 0.014 0.009 0.007

p-value 0.294 0.474 0.000 0.000 0.016 0.048

This table shows the regression results of equation (6) for the case of South
Korea. Sample period is from January 2, 2008 to December 30, 2014 and the
number of observation is 1,746. Dependent variable in each regression is the
one-day change in the specified yields. Entries in the table denotes the OLS es-
timates of the average effect (in percentage points) of UMP annoouncements:
three QEs, Operation Twist (OT), tapering (Taper), forward guidance empha-
sizing low future policy rate (FG). Note that dummy variables have one-day
lag for time lag between U.S. and South Korea. See Table (1) for the specific
dates. All specifications include a constant (not reported here). The numbers
in parentheses are heteroskedasticity-consistent standard errors. p-value is the
F -test statistics of the null hypothesis that all coefficients are jointly zero.
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Table 5: Forward Guidance/Tapering Effects on Market Expectations

Yield Maturity

1-year 2-year 3-year 5-year 10-year 20-year

Aug 9, 2011 (“at least through mid-2013”)

US -3.7 -8.6 -13.0 -19.1 -20.5 -11.9

S. Korea -7.0 -10.0 -12.0 -16.0 -14.0 -13.0

Jan 25, 2012 (“at least through late 2014”)

US -0.2 -3.8 -6.5 -9.4 -8.0 -1.0

S. Korea -1.0 -1.0 -2.0 -1.0 0.0 -1.0

Sep 13, 2012 (“at least through mid-2015”)

US -0.2 -0.9 -1.9 -3.7 -2.9 4.8

S. Korea -1.0 -1.0 -1.0 -1.0 1.0 2.0

May 22, 2013 (taper tantrum)

US -0.9 1.3 3.4 6.8 9.6 6.8

S. Korea 0.0 0.0 0.0 0.0 0.0 0.0

Jun 19, 2013 (“step down in our pace of purchase”)

US 0.5 4.2 10.0 17.0 13.7 8.6

S. Korea 7.0 9.0 13.0 14.0 17.0 15.0

This table displays the yield changes of various maturities before and after
major announcements related to forward guidance and tapering. For exam-
ple, 1-year US Treasury yield drops by 3.7 basis point on Aug 9, 2011 com-
pared to the yield on Aug 8, 2011. Since the event of US on Aug 9, 2011 is re-
flected in South Korea on the next day, Aug 10, 2011, yield changes for South
Korea is between Aug 9, 2011 and Aug 10, 2011. Units are basis points (bp).
Source: Gürkaynak et al. (2007) and Federal Reserve Board of Governors (http:
//www.federalreserve.gov/econresdata/researchdata/feds200628.xls) for U.S.
data.

http://www.federalreserve.gov/econresdata/researchdata/feds200628.xls
http://www.federalreserve.gov/econresdata/researchdata/feds200628.xls


32 PARK AND UM

Table 6: The Effect of UMP Announcements on Foreign Net Investment

Dependent Variables (Foreign Net Investment)

Total ETF Mutual Fund

QE1 -20.909*** -1.384 -19.525***

(3.210) (1.281) (2.533)

QE2 36.419*** 5.621 30.798***

(6.432) (4.969) (2.034)

QE3 17.946*** -0.276 18.225***

(6.596) (5.246) (2.960)

OT -166.727*** -4.542*** -162.185***

(2.055) (1.090) (1.598)

Taper -193.167*** -25.042*** -168.125***

(2.055) (1.090) (1.598)

FG -27.692 -0.117 -27.570

(25.847) (1.229) (26.377)

R2 0.126 0.005 0.166

p-value 0.000 0.000 0.000

This table shows the regression results of equation (7). The sample period is
from the first week of 2008 to the last week of 2014 and sample size is 364.
Each dummy of three QEs, Operation Twist (OT), tapering (Taper), forward
guidance takes the value of one when the week includes the day of a specific
UMP news. All specifications include a constant (not reported here). The unit
of the dependent variable is million dollars. The numbers in parentheses are
heteroskedasticity-consistent standard errors. p-value is the F -test statistics of
the null hypothesis that all coefficients are jointly zero.
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Figure 1: Time-Series of Foreign Net Investment, Cumulative Sum

This figure shows the cumulative sums of foreigners’ net investment in bond
and equity in South Korea from 2007 to 2014. Source: Infomax and ECOS (ecos.
bok.or.kr)

ecos.bok.or.kr
ecos.bok.or.kr
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Figure 2: Time-Series of Foreign Bond Investment, by Type

This figure shows the daily time-series of foreigners’ bond investment in South
Korea from 2007 to 2014 by three categories: total amount (Total), Korean gov-
ernment bond (KTB), and Monetary Stabilization Bond (MSB).
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Figure 3: Time-Series of Foreign Bond Investment (Ratio)

This figure shows the daily time-series of foreigners’ bond investment relative
to market capitalization of each category in South Korea from 2007 to 2014.
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Figure 4: Time-Series of Foreign Bond Investment, by Maturity

This figure shows the time-series of foreigners’ bond investment by maturities
from 2007 to 2014.
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Figure 5: Time-Series of Foreign Bond Net Investment

This figure shows the weekly time-series of foreign net investment in Korean
bond market from 2007 to 2014. The vertical lines denotes the selected dates of
UMP news: ‘QE1’ denotes the week of the day QE1 announced (Nov 25, 2008).
‘OT’ denotes the week of the day Operation Twist announced (Sep 21, 2011).
‘Taper’ means the week of the day tapering news announced (June 19, 2013).
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Figure 6: Correlation between Yields of Different Maturities and Factor Loadings

This figure shows the correlation between Treasury yields of different maturi-
ties and factor loadings:Corr(∆yit, f2t) for x-axis andCorr(∆yit, f1t) for y-axis.
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Figure 7: Estimates from Rolling Regression

This figure shows the OLS esimates from rolling regression of equation (9) from
the first week of 2008 to the last week of 2014. The window is 26 weeks (half a
year). 339 replication. Robust standard errors are used to construct the 95%
confidence interval.


