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Who Improves or Worsens Liquidity in the 
Korean Treasury Bond Market?

This study analyzes how heterogenous institutional investors affect Korean 

Treasury bond liquidity in the over-the-counter (OTC) market using a unique 

individual bond-level data set over the period from January 2007 to December 

2016. We find that bonds with higher foreign bond holding have a greater price 

impact of trades and lower trading activities, all indicating lower liquidity. The 

liquidity-reducing effects of foreign investors are stronger for off-the-runs than 

on-the-runs and for the post-crisis period (2010-2016) than the crisis period 

(2007-2009). In contrast, bond holdings by domestic financial investment 

companies contribute to enhancing liquidity. Furthermore, the effect of bond 

holdings by domestic banks, insurance companies and pension funds on liquidity 

varies with issuance maturities. 

Keywords: Foreign investors, Institutional investors, Price impact, Investor 

heterogeneity, Treasury bond liquidity 

JEL Classification: G10, G32, G34
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Ⅰ. Introduction

The Korean Treasury bond market has been experienced rapid growth 

thanks to a number of market reforms, increased issuances of treasuries 

and regulatory changes. In order to build a strong resilience to external 

shocks and stabilize the financial system, policy makers strove to set up a 

favorable trading environment, especially for foreign investors, to diversify 

the investor base and to improve liquidity. In fact, such efforts lead to a 

substantial increase in foreign bond holdings in Korea1) from 1.69 percent 

to 10.47 percent over the period from Q1:2007 to Q4:2016. Institutional 

investors are generally considered as major investors in advanced as well as 

emerging markets (Khorana, Servae, and Tufano, 2005) and institutional 

ownership heterogeneity is likely to be associated with different trading 

strategies in stock markets (e.g., Hoskisson et al., 2002 and Tihanyi et al., 

2003). Although the investor base in Korea has widened as the government 

bond market expanded, we do not know the role of foreign investors or 

domestic institutional investors in fixed income markets. Consequently, it is 

important to figure out who contributes to liquidity improvement, as well 

as who destabilizes financial markets through a sudden withdrawal of their 

bond holdings. 

This paper, therefore, investigates how bond holdings by various 

types of investors affect liquidity using unique individual bond-level 

Korean Treasury Bond (KTB) data that enable us to identify the 

categories of investors. Specifically, we examine how foreign investors 

and heterogeneous domestic institutional investors—banks, financial 

investment companies (e.g., security companies, private equity, asset 

management companies, merchant bank) and insurance companies/pension 

funds—affect liquidity in the Treasury bond market. Investors with 

different investment horizons, trading objectives and risk preferences are 

1) Foreign bond holdings in local currency (LCY) government bonds is defined as the percentage in LCY 
government bonds held by foreign investors relative to the amount of LCY government bonds outstanding 
in a specific market. (source: https://asianbondsonline.adb.org)
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expected to have different impacts on the local financial market.  

In fact, liquidity is a key factor in the government bond market. First, 

we have learned that, in the wake of the global financial crisis, the lack of 

liquidity appears to have caused high volatility and increased fire sales and 

capital outflows, and thus expedite the financial crisis (e.g., Beber, Brandt, 

and Kavajecz, 2009; Brunnermeier and Pedersen, 2009 and Longstaff, 

2004). Second, liquidity is one of the main factors in determining Treasury 

bond prices and yields (e.g., Amihud and Mendelson, 1991; Brandt and 

Kavajecz, 2004 and Li et al. 2009). Goyenko and Sarkissian (2014), using 

market-level data from 46 countries over a 34-year period, show that bond 

illiquidity is a priced factor after controlling for various world- and 

country-level variables. Third, the yield curve in a liquid bond market is an 

important channel of macroeconomic news and monetary policy 

transmission.2) Despite its importance, to our knowledge, none of the 

previous studies investigate the effect of heterogeneous bond holders on 

government bond liquidity as we do in this paper. 

Little work on the ownership-liquidity relation has been done in the 

bond market, but the hypotheses, employed mainly in the equity market, 

can be applicable to those of the government bond market. First, market 

microstructure studies suggest asymmetric information as a main 

determinant of liquidity. The adverse selection hypothesis suggests that 

when informed shareholders possess superior information than other 

investors, information asymmetry arises, and liquidity is thus reduced 

(e.g., Easely and O’Hara, 1987; Glosten and Milgrom, 1985; Grossman 

and Stiglitz, 1980; Kyle, 1985; Rubin, 2007). In particular, market 

makers widen bid-ask spreads and reduce depth when they have a high 

probability of trading with informed traders because uninformed traders 

lose to the informed traders in the stock market (e.g., Copeland and 

Galai, 1983; Glosten and Milgrom, 1985; Kyle, 1985 and Stoll, 2000). 

2) For example, Balduzzi, Elton and Green (2001) and Green (2004), using intraday data, examine the 
relationship between macroeconomic news and the illiquidity of Treasury bonds. Similarly, Goyenko, 
Subrahmanyam, and Ukhov (2011) find that the Fed funds rate is one of the main sources of Treasury bond 
illiquidity.
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Similarly, the hypothesis can be applicable to the Treasury bond market. 

In fact, government bond prices are mainly influenced by public 

information, in contrast to stock prices, which are affected by the 

presence of inside information on a firm’s cash flow (e.g., Biais and 

Green, 2005; Balduzzi, Elton and Green, 2001). Even when only public 

information is available, information asymmetries appear to arise due to 

the heterogeneous abilities of interpreting public information (e.g., Green 

2004 and Brandt and Kavajecz, 2004), observation of investors’ order 

flow by dealers (Lyons, 2001) or financial networks (Booth, Gurun, and 

Zhang, 2014). 

Second, in the absence of asymmetric information, different types of 

investors may affect liquidity through order imbalance, infrequent trading 

and market volatility in the stock as well as the bond markets. For 

example, Choe et al. (1999) argue that herding behavior by foreign 

investors may increase order imbalance, consequently reducing liquidity. 

Brunnermeier and Pedersen (2009) find that if market makers or liquidity 

providers face capital constraints, excess buying or selling by foreign 

investors may lead to a reduction in liquidity due to a greater inventory 

risk. Brockman, Dennis and Chung (2009) show that block ownership 

adversely affects liquidity since infrequent trading, not the risk of informed 

trading, contributes to increasing real friction in the stock market. Rhee 

and Wang (2009) assert that the negative liquidity impact of foreign 

investors in Indonesia can be explained by their buy-and-hold strategies or 

infrequent trading together with their informed trading. 

Furthermore, heterogeneous investor behaviors are of importance in 

government bond markets. Models on trading dynamics show the role of 

information asymmetries. The different trading behavior between informed 

and uninformed investors provides an interesting insight. For example, 

informed traders appear to respond more quickly to news and outperform 

uninformed traders. Yet, it is not clear who informed traders are or how 

they become informed traders. Some extant studies suggest that foreign 

investors, relative to domestic investors, may have the advantage of 
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obtaining information through a global financial network or of quickly 

processing information on global financial shocks. For instance, Booth, 

Gurun and Zhang (2014), using transaction-level Turkish government bond 

data, show that global financial institutions  can more efficiently obtain and 

process information through their widespread and strategic financial 

networks that enable them to better access to order flow and thus perform 

better than local financial institutions. Some hedge funds, broker-dealers 

and algorithmic traders improve liquidity by competing with market makers 

or other liquidity providers (e.g., Hendershott, Jones, and Menkveld, 2011). 

Others argue that mutual funds typically have to trade when exogenous 

shocks of cash deposits and withdrawals arise as they are committed to 

providing funds to unit holders on demand and to complying with their 

stated investment policy. Finally, insurance companies/pension funds tend to 

trade government bonds more actively than before the global financial 

crisis in order to search for yields because the crisis led to extremely low 

rates fueled by quantitative easing, causing a series of problems in treating 

insolvency. Yet there is little empirical evidence regarding which group is 

more informed in the government bond market, and the evidence is mixed 

with respect to the equity market.3)

Using the individual bond-level price and transaction data of Korean 

Treasury bonds provided by the local information terminal Infomax, we 

shed additional light on these inconsistent results by looking at the effects 

of institutional bond holding on Treasury bond liquidity in the over-the 

counter (OTC) market, a market outside the exchange, over the sample 

period from January 2007 to December 2016.4) Infomax is a unique data 

set that provides the levels of bond holdings by heterogenous investor 

groups at the individual bond level. The wide individual bond-level and 

time-series sample offers an ideal ground for analyzing the link between 

the trading behavior of heterogenous investors and bond liquidity. 

3) Some provide evidence that domestic investors are more informed than foreign investors (e.g., Dahlquist 
and Robertsson, 2004; Choe, Kho, and Stultz, 2005) while others find the opposite (e.g., Grinblatt and 
Keloharju, 2000). 

4) We obtain qualitatively similar results when using the weekly frequency data. 
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Specifically, our study provides answers to the following questions: Are 

foreign investors informed traders who take liquidity? Does the relation 

between institutional bond holdings and liquidity vary across different types 

of institutional investors? Does the relation between institutional bond 

holdings and liquidity vary with the information environment? These 

questions are important in terms of financial stability since it can be 

achieved through the understanding of the drivers that adversely affect 

liquidity and the monitoring of market liquidity conditions.  

For our empirical analyses, we first estimate two liquidity measures that 

have been widely employed in previous literature (e.g., Diaz and 

Escribano, 2017): the price impact of trades, measured by the Amihud 

measure (AMI), and the market trading activities, measured by market 

share measure (MS). It is noted that the AMI estimates illiquidity while 

the MS estimates liquidity. The price impact of trades estimates the 

information content of a trade. If certain types of investors were to 

trade on superior information, they could exacerbate the adverse 

selection problem in the government bond market, lower market liquidity 

and thereby increase transaction costs; A high market share implies 

more trading activities with lower transaction costs. Consequently, the 

bond holding-liquidity relationship helps in understanding the roles of 

the different types of traders in the government bond market.  

In order to figure out the relationship between heterogenous investors’ 

bond holdings and Korean Treasury Bond (KTB) liquidity, we conduct a 

panel data analysis using the fixed effect model. We first investigate the 

effects of foreign bond holdings on Treasury bond liquidity and find that 

bonds with higher foreign ownership have greater price impacts of trades 

and lower market trading activities, all indicating lower liquidity. This result 

is consistent with the conjecture that foreign investors, who are often 

professionally operated investment banking houses or funds from the U.S 

or Europe, are likely to have better information and investment tools than 

domestic investors in quickly accessing, processing and interpreting new 

information through their global financial network (e.g., Rhee and Wang, 
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2009; Lee and Chung, 2018 and Booth, Gurun, and Zhang, 2014). In 

addition to the informed trading, their infrequent trading due to 

buy-and-hold strategies may further reduce liquidity. These effects are 

most prevalent in 3-year KTBs. The graph shows that their bond 

holdings in 3-year KTBs, relative to other types of bonds, are quite 

volatile over the sample period from 2007 to 2016, indicating the 

possibility of informed trading or frequent trading. 

We further investigate the effects of domestic institutional investors on 

liquidity after classifying them into three groups: banks, financial 

investment companies and insurance companies/pension funds.5) Among 

domestic institutional investors, we find that financial investment companies 

seem to improve liquidity in the Treasury bond market. The bonds with 

higher ownership by financial investment companies have lower price 

impacts of trades and higher market shares. We interpretate this as 

financial investment companies seem to improve liquidity by competing 

with other liquidity providers. This is consistent with Hedershott, Jones, 

and Mekveld (2011)’s paper that some hedge funds, broker-dealers and 

algorithmic traders enhance liquidity. Overall, we find that bondholding 

by domestic insurance companies/pension funds and banks appear to 

significantly increase price impacts but decrease market share, indicating 

deteriorating liquidity. The liquidity effects of insurance 

companies/pension funds and banks, however, seem to vary with issuance 

maturities. For example, the liquidity-reducing effects of insurance 

companies/pension funds and banks are significant only for 5-year KTBs 

while the liquidity-enhancing effects of banks are significant for 3-year 

and 10-year KTBs. 

We also conduct several robustness checks. For the subsamples, the crisis 

period (2007-2009) and the post-crisis period (2010-2016), we find that the 

results are qualitatively similar to our earlier results, but the effects are 

much stronger in the post-crisis period. We also find that the liquidity- 

5) The remaining groups include non-financial corporations, retail investors and the government, which 
account for a relatively small percentage of the total outstanding shares (less than 5%).   
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reducing effects by foreign investors and insurance companies/pension funds 

are especially strong in off-the-runs, not on-the-runs (the most recently 

issued bonds). The liquidity enhancing effects by banks are strong for the 

on-the-runs while those of financial investment companies are strong for 

the off-the-runs. Lastly, the results based on the generalized method of 

moments (GMM) and pooled OLS with the Newey-West (1987) 

heteroskedasticity and autocorrelation consistent standard errors are robust 

to our earlier findings.  

The remainder of the paper is organized as follows. Section 2 provides 

the background of the KTB market, variable measurements and descriptive 

statistics. Section 3 presents our empirical results. Section 4 concludes the 

paper.

Ⅱ. Background, Variable Definition, Descriptive Statistics

1. Korea Treasury Bond Market

The Korean bond market has two market systems: the KRX Trading 

System (KTS), a specialized electronic secondary market or the exchange 

market and OTC market,6) a market outside the exchange. KTBs are 

mainly traded through the OTC market based on a negotiated transaction. 

Main market participants are institutional investors, and the trading unit is 

traditionally 10 billion Korean Won (KRW). In the OTC market, 

institutional investors trade bonds through financial investment companies that 

serve as brokers. Registered traders first obtain trading information through 

online messengers, and once a negotiation about a bond trade through 

brokers is concluded, they confirm the trade by messenger or phone. 

The Korean government and Korea Financial Investment Association 

6) The OTC market includes dealers, brokers, and direct search markets, where direct transaction negotiations 
mainly take place among the counters of financial investment companies. The OTC market in Korea 
consists of both broker and dealer markets. Bond brokers can be divided into inter-dealer broker or general 
securities brokers. The ratio of the trading volume in the OTC market to the total trading volume is around 
70 percent over the period from 2007 to 2016.    
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(KOFIA) operate 1) a public disclosure system for OTC bond trading 

details and 2) a bond quotation system to help market participants’ price 

discovery process and increase market transparency. In order to reduce 

market search costs and improve transparency in the bond market, a public 

disclosure system for OTC bond trading details has been introduced. In 

this system, security companies that trade bonds in the OTC market report 

their trading details to KOFIA within 15 minutes7) of trade completion 

and KOFIA transfers such details to the market. This system is similar to 

the Trade Reporting and Compliance Engine (TRACE), the centralized 

database including all OTC transactions of the US corporate bond markets. 

Before the Korean government introduced the primary dealer (PD) 

system in 1999, widely implemented by OECD countries, the OTC market 

accounted for over 90% of all bond trading. After the implementation of 

the system, PDs have gradually increased their trading in the exchange 

market with a series of regulatory changes in their market-making activities. 

PDs have the exclusive right to participate in the primary market, with the 

market-making obligation to continuously provide the ask/bid prices of the 

benchmark bonds to the secondary market or the KRX Trading System. To 

encourage PDs’ market-making role, the government evaluates their 

market-making performance and provides rewards for strong performances. 

Security companies or banks are selected as PDs when their trading 

performances exceed a certain level. Transactions of the KTS are 

completed by the PDs, but those of the OTC market are done by various 

registered traders. Since PDs, namely, banks and security companies, do 

not have the obligation to perform market-making activities in the OTC 

market, dealers do not play a crucial role in the market. The questions are 

raised, therefore, whether they contribute to enhancing liquidity in the 

OTC market or act as informed traders who use information from 

market-making activities (i.e., customers’ order flows) for their own trading.

Investors in the OTC market are classified as foreign investors and 

7) The reporting time has been 15 minutes since 2004, called the “15-minute” rule. In 1999-2003, it was 30 
minutes from the moment of trade conclusion. 
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domestic institutional investors. Domestic institutional investors are further 

divided into banks, financial investment companies, insurance 

companies/pension funds and others (e.g., government, retail investors and 

other corporations). Although the government bond markets have been 

fully open to foreign investors since the Asian financial crisis in the late 

1990s, foreign investment was insignificant until 2007. However, with the 

distortion of the foreign currency market and the low interest rates due to 

the quantitative easing of advanced countries after the global financial 

crisis, foreign investment in KTBs took off in full swing in 2008. As of 

June 2016, their bond holding is 70.4 trillion, equivalent to 13.6% of total 

outstanding KTBs (Korea Treasury Bonds, 2016). This rapid growth is 

owing to the relatively strong fundamentals of the Korean economy, high 

interest rates compared to other advanced economies and abundant global 

liquidity. Our dataset does not include more detailed information on 

foreign investors, but KTBs (2016) show that one of the main investors in 

KTBs are foreign central banks, which tend to prefer long-term bonds.

2. Data

We collect individual bond-level price and quantity data of the OTC 

KTB market, provided by Infomax over the period from January 2007 to 

December 2016. The database contains detailed individual security 

information: bond code, coupon, issuance date, maturity date, bond price 

(or yield), trading volume, issuance amount, investors’ bond holding, and 

an indicator showing whether the security is on-the-run or off-the-run. It 

also provides the security level of ownership data classified by five types of 

investors in the OTC bond market: foreign investors, banks, financial 

investment companies, insurance companies/pension funds and others. 

The bond holding data include the negative value of net purchases.8) 

The CBOE market volatility index (VIX) is supplied by Bloomberg. Yield 

8)  Net purchases or inventory can have a negative value when traders purchase bonds in the primary or KTS 
markets and sell them in the OTC market.
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curve data, estimated by Fama-Bliss (1987) bootstrap methods, are obtained 

from the Korea Asset Pricing.9) Most of the macroeconomic variable data 

(e.g., AAA,AA-,BB-,corporate bond yield, KOSPI index stock return, the 

3-year Treasury bond yield, and foreign exchange rate) are obtained from 

the Bank of Korea. Our sample includes the 3-, 5-, and 10-year Treasury 

bonds issued since 2001. 

We exclude the bond data from the sample in the following cases: 1) if 

the bonds are traded over the presell period, 2) if the bond price is 

greater than 30,000 KRW or 3) if the number of traded days in a month 

is more than 10 days. 

Table 1 presents information on the sample from the Infomax dataset 

over the period from January 2007 to December 2016. KTBs are regularly 

issued with different maturities: 3, 5, 10, 20 and 30 years. 3-, 5-, and 

10-year KTBs are newly issued every six months, while 20- and 30-year 

KTBs are issued once every year. We find that the shorter maturity bonds 

are more actively traded in the KTB markets.

Table 1. Sample Composition

Note: This table provides the information on the sample from the Infomax dataset over the sample period 
from Jan. 2007 to Dec. 2016. Avg. volume per day is the average par trading volume per traded day 
in billion KRW. Turnover is the ratio of the traded volume (in KRW) to the outstanding amounts. 
On-the-run is the percentage of the total traded volume of on-the run Treasury bonds. First-off-the 
run is the percentage of the total traded volume of first-off-the-runs. Off-the-run is the percentage of 
the total traded volume of off-the-runs. 

Source: Infomax

  3-year 5-year 10-year 20-year 30-year

New issues per year 2 2 1 1 1

Outstanding issues 32 37 26 7 3

# of observations 3,767 6,842 8,059 2,036 363

Avg. volume per day 2,364.7 1,855.35 675.09 199.55 374.84

Turnover 7.2% 5.2% 2.7%

On-the-run 16.6% 9.1% 7.7% 22.1% 58.4%

First-off-the run 16.7% 9.2% 7.8% 17.5% 30.0%

Off-the-run 66.7% 81.7% 84.6% 60.3% 11.6%

9) http://www.koreaap.com
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In fact, the Korean government has attempted to increase the share of 

long-term bonds to minimize refinancing risks and repayment burdens. 20- 

and 30-year KTBs started in 2006 and 2012, respectively. In October 2016, 

the pilot issuance of a 50-year KTB was introduced. Despite these 

government efforts, the long-term bonds are still sparsely traded with a low 

number of observations. For our analyses we therefore use the 3-, 5-, and 

10-year KTBs, which have been actively traded. 

3. Liquidity Measures

A liquid market is generally defined as one in which trades can be 

immediately executed with low costs without a price impact of trades. 

Since the concept of liquidity is elusive and complicated, no single 

measure captures these multi-dimensional aspects (i.e., trading cost, 

price impact, trading speed and depth). Despite these difficulties, there 

are standardized low-frequency liquidity as well as high-frequency 

liquidity measures in the stock markets (e.g., Chung and Zhang, 2009; 

Roll, 1984; Amihud, 1986; Corwin and Shutlz, 2012). In the fixed 

income market, intraday data on quotes and trades, however, are not 

generally available because bond trading is mostly executed in the OTC 

market rather than centralized exchanges. In terms of finding the best 

measure of liquidity in the corporate bond market, Schestag Schuster and 

Uhrig-Homburg (2016), using TRACE (U.S OTC corporate bond market) 

data, find that transaction costs are well captured by most liquidity 

proxies such as the Corwin and Schultz (2012) measure, the Gibbs 

(Hasbrouck, 2004) measure and the Roll (1984) measure, while the 

Amihud (2002) measure among the price impact measures performs well 

against transaction costs. In the Treasury bond market, a number of 

papers (e.g., Fleming, 2003; Diaz, Merrick and Navarro,2006; Goyenko, 

Subramanyam, and Ukhov, 2011; Diaz and Escribano, 2016; Ejsing and 

Sihvonen, 2009) provide evidence that some of the liquidity measures in 

the stock market are useful in assessing and tracking Treasury market 
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liquidity. Specifically, Diaz and Escribano (2016), Li et al. (2009) and 

Fleming (2003) suggest that microstructure-based liquidity proxies, 

which are widely used in both equity and corporate bonds, can also be 

used in testing liquidity effects in the Treasury bond market. Fleming 

(2003) and Longstaff (2004) show that the flight-to-liquidity and 

flight-to-quality phenomena are important factors in explaining Treasury 

bond prices since investors are willing to pay premiums for safety and 

liquidity during periods of market turmoil. Li et al. (2009) highlight that 

government bond pricing has been affected by pervasive market-wide 

liquidity shocks, which are estimated by microstructure-based liquidity 

proxies. 

Following Diaz and Escribano (2016), we estimate the two measures of 

Treasury bond liquidity: the Amihud measure (AMI) and the market share 

measure (MS). 

The Amihud (2002) illiquidity measure, which is based on the concept 

introduced by Kyle (1985), estimates the price impact of a trade in fixed 

income securities. 

   
 (1)

where  is bond ’s return on day  and ’s bond ’s trading 

volume (in KRW) on day . The Amihud measure is one of the most 

widely used measures of the adverse selection cost encountered by liquidity 

providers (e.g., Eleswarapu and Venkataraman, 2006; Hasbrouck, 2009) and 

it is also employed in studies on the Treasury bond market (e.g., Booth, 

Gurun, Zhang, 2014; Diaz and Escribano, 2016). Lee and Chung (2018) 

assert that the price impact of trades is a similar concept with the adverse 

selection component of the bid-ask spread in that both measure the 

information contents of a trade. A higher Amihud measure implies greater 

price impacts or costs of trading, indicating illiquidity.

The market share measure (MSi,j) is computed by dividing the 

individual trading volume for bond  by the total trading volume in the 
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government bond market on a given day . A high MS indicates more 

trading activities with lower transaction costs. Diaz and Escribano (2017) 

use this measure as a proxy for trading activities, and Diaz, Merrick and 

Navarro (2005) also employ it to estimate the bond liquidity life cycle. 

It is important to note that the AMI is a proxy for illiquidity whereas 

the MS is a proxy for liquidity. For the empirical analyses, we winsorize 

the AMI at 2% and the MS at 1% and then calculate the monthly 

average for a daily series of two measures.  

Ⅲ. Empirical Model and Regression Results

1. Preliminary Results 

Panels A and B of Table 2 provide information on liquidity and bond 

holdings by different types of investors. For our empirical analyses, we use 

two liquidity measures, log of AMI and log of MS. Panel B shows that log 

of AMI in 3-year KTBs has a lower value than that of the 10-year KTBs, 

indicating that short-term bonds have better liquidity than long-term 

bonds. Log of MS in 3-year KTBs has a higher value than that of 

10-year KTBs, indicating that the former more actively traded than the 

latter. 

Table 2. Descriptive Statistics

Panel A. All Korean Treasury Bonds (KTBs) 

Variable Obs Mean Std. Dev. Min Max

log(AMI) 3,288 -5.753 2.676 -10.336 0.433

log(MS) 3,288 -4.300 1.417 -7.842 -1.260

FOREIGNER(%) 3,242 15.536 13.977 -11.103 79.918

INS&PEN(%) 3,244 34.867 19.699 -8.868 83.854

FI(%) 3,244 6.783 10.343 -63.384 55.799

BANK(%) 3,244 2.956 19.467 -57.263 69.752
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Panel B. Types of KTBs

Note: AMI is the price impact of trades, referring to Amihud (2002); MS is the market share, which is the 
ratio of the individual trading volume to the total trading volume in the whole market; FOREIGNER is 
the ratio of the number of bonds held by foreign investors in the OTC market to the total number 
of bonds outstanding; INS&PEN is the ratio of the number of bonds held by insurance companies 
and pension funds in the OTC market to the total number of bonds outstanding; FI is the ratio of 
the number of bonds held by financial investment companies in the OTC market to the total number 
of bonds outstanding; BANK is the ratio of the number of bonds held by banks in the OTC market  
to the total number of bonds outstanding. 

Source: Infomax 

Bond type 3-Year 5-Year 10-Year

Variable   Mean Std. Dev. Mean Std. Dev. Mean Std. Dev.

log(AMI) -7.179 2.405 -6.266 2.500 -4.390 2.550

log(MS) -3.587 1.156 -4.054 1.349 -4.937 1.350

FOREIGNER(%) 29.692 20.507 13.573 8.640 9.685 6.431

INS&PEN (%) 9.217 6.917 30.351 10.369 53.307 11.173

FI(%) 9.452 16.272 8.313 9.020 3.840 5.521

BANK(%) 21.434 17.028 6.753 15.229 -10.851 13.347

  

This evidence is consistent with previous findings that short-term bonds 

have a lower liquidity risk than long-term bonds. Additionally, Table 2 

provides the distributions of different types of investors. For the whole 

sample, 35% of KTBs’ outstanding shares are held by insurance 

companies/pension funds, 16% by foreign investors, and 7% by financial 

investment companies. In Panel B we construct the sub-sample based on 

bond maturity. We find that foreign investors hold 30% for 3-year KTBs, 

14% for 5-year KTBs, and 10% for 10-year KTBs, indicating that they have 

a strong preference for short-term relative to long-term bonds in spite of 

their significant amount of long-term bond holdings. Insurance companies/ 

pension funds hold 30% for 5-year KTBs and 53% for 10-year KTBs, 

showing their strong preference for long-term bonds, related with the 

matching of asset and liabilities. Financial investment companies hold 9.5% 

for 3-year KTBs, 8.3% for 5-year KTBs and 3.8% for 10-year KTBs, 

suggesting that they prefer short-term bonds to long-term bonds. 
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Banks hold 21% for 3-year KTBs, 7% for 5-year KTBs and -11% 

for 10-year KTBs, suggesting that banks tend to hold short-term bonds 

while curtail their long-term bond holdings with a negative value 

indicating deleveraging or selling bonds. This is consistent with evidence 

Figure 1. Time Series of Korean Treasury Bond Liquidity

Panel A. Amihud Measure

Panel B. MS Measure

Note: This figure plots the monthly liquidity of all, 3-, 5-, and 10-year Korean Treasury bonds (KTBs) from 
January 2007 to December 2016. Panels A and B show the trend of liquidity measure, the Amihud 
measure (AMI) and the market share (MS), respectively. Log transformations are applied for the 
measures.
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in CFGS (2016) that banks in many countries have reduced 

trading-related exposures in the bond markets due to their reduced risk 

tolerance and profits, stronger bank regulations and the global financial 

crisis. 

Figure 1 provides the time-series average of log of AMI and log of MS 

for all bonds and 3-, 5-, 10-year KTBs, respectively. In Panel A, we plot 

the time evolution of the monthly average of the AMI over time. 

Regardless of bond types, we find that the AMI has the highest value or 

the lowest liquidity around the global financial crisis (2008~2009); and 

afterward liquidity has been improved in all bonds except 10-year KTBs. 

For 10-year KTBs, the price impacts of trades increase over the period 

from 2014 to 2016. In Panel B the market shares of 3- and 5-year KTBs 

increased from 2007 to 2011 but began to decrease afterward with small 

variations; meanwhile, the market share of 10-year KTBs has gradually 

increased since the global financial crisis in 2009, reaching a peak between 

2012 and 2014, and then falling afterward. An increase in the market 

share of 10-year KTBs appears to be related with government policies 

aiming to encourage demand for long-term bonds by strengthening the 

market-making role of PDs for 10-year or longer KTBs. 

Panel A of Figure 2 shows the time-series averages of bond holdings by 

different types of investors in the OTC market: foreign investors on 

average have gradually increased their bond holdings while temporarily 

withdrawing bond holdings during the global financial crisis (2008~2009); 

insurance and pension funds do not change their position quite often, 

maintaining the high level of bond holdings, about 40 percent; financial 

investment companies have increased their bond holdings in the post-crisis 

period; and banks appear to have been deleveraged in the OTC market 

over the sample period. 
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Figure 2. Korean Treasury Bond Holding by Different Types of Investors

Panel A. All KTB Holdings by Different Types of Investors

Panel B. 3-year KTB Holdings by Different Types of Investors

Panel C. 5-year KTB Holdings by Different Types of Investors

Panel D. 10-year KTB Holdings by Different Types of Investors

Note: This figure shows the average percentage of shares held by four types of foreign and domestic 
institutional investors for Korean Treasury Bonds (KTBs) from January 2007 to December 2016. The 
investor types are (1) foreign investors (FOREIGNER), (2) insurance companies and pension funds 
(INS&PEN), (3) financial investment companies (FI) and (4) banks (BANK).
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Interestingly, we find that the trends of bond holdings by various 

institutional investors are quite different depending on the bond type, 

indicating that they appear to have different trading strategies, objectives 

and risk preferences. Panels B, C, and D show the time-series averages of 

3-, 5- and 10-year KTB bond holdings by different types of investors over 

the period from January 2007 to December 2016. Foreign investors seem 

to trade actively short-term bonds (3-year KTBs), implying that their 

frequent trading may cause high volatility, but they gradually increase their 

holdings in long-term bonds (5- and 10-year KTBs). As expected, 

insurance companies/pension funds prefer to hold long-term bonds, and 

the level of their holdings is quite persistent over the sample period. 

Financial investment companies seem to respond sensitively to market 

conditions because their level of bond holdings is quite volatile, 

especially for short-term bonds. Banks appear to invest in short-term 

bonds (3- or 5- KTBs), but they appear to withdraw the bond holding 

of 10-year KTBs.

Panel A of Figure 3 presents the time series average of on-the-run and 

off-the-run liquidity. Ample evidence has documented that off/on-the-run 

yield differentials can be explained by liquidity (e.g., Amihud and 

Mendelson, 1986; Goldreich, Hanke, and Nath, 2005; Pasquariello and 

Vega, 2009). Consistent with previous studies that on-the-runs are more 

actively traded than off-the-runs, the figure shows that on-the-runs have 

lower price impacts and higher market shares than off-the-runs, indicating 

high on-the-run liquidity. 

Panel B of Figure 3 shows how heterogeneous investors have constructed 

their portfolios between on-the-runs and off-the-runs over time. The figure 

shows that heterogeneous investors hold a different proportion between the 

on-the-runs and off-the-runs. Foreign investors and banks tend to increase 

their investment in off-the-runs rather than on-the-runs since 2010 while 

financial investment companies prefer on-the-runs to off-the-runs over the 

entire period. Insurance companies/pension funds, which generally invest in 

long-term bonds, seem to hold off-the-runs.
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Figure 3. On-the-run vs. Off-the-run

Panel A. Liquidity Measures

Panel B. Bond Holdings by Different Types of Investors

Note: This figure shows the trend of liquidity and averaged bond holdings by different types of investors 
from January 2007 to December 2016. Panel A shows the trend of liquidity measure, the Amihud 
measure (AMI) and the market share (MS), respectively. Panel B shows the trend of bond holding by 
foreigners (FOREIGNER), insurance companies/pension funds (INS&PEN), financial investment companies 
(FI) and banks (BANK). 
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2. Baseline Regression Model 

To investigate the relationship between investor base and KTB liquidity, 

we employ the following baseline regression model with bond fixed effects:10)

      &          
 



 


    

           

where LIQit is our dependent variable, liquidity measure in bond i at 

month t, which includes the log transformation of the AMIit and MSit, 

respectively: AMIit is the price impact of trades, referring to 

Amihud(2002), and MSit is the market share, which is the ratio of the 

individual trading volume to the total trading volume in the whole 

market.11) 

The main explanatory variable is bond holdings by investor types for 

bond i at month t-1. In this model setting, one of the main concerns is 

an endogeneity problem that may arise as a result of reverse causality 

associated with investors’ preference for liquid securities. To mitigate the 

problem, we use a one-period lagged investors’ bondholding variable. In 

particular, we measure security i’s foreign bond holdings in month t-1 

(FOREIGNERit-1) which is the ratio of the number of bonds held by 

foreign investors in the OTC market to the total number of bonds 

outstanding.12) To isolate the effect of foreign bond holdings from its 

10) Based on the Hausman test, the null-hypothesis that the unique errors are not correlated with the regressor 
is rejected, suggesting that the fixed effect model is more appropriate than the random effect model for 
this study. 

11) As alternative measures of trading activity, we use two liquidity proxies, PVOL(KRW) and turnover: 
PVOLi,t is the monthly cumulative traded volume (in KRW) and TURNOV is the monthly traded volume 
divided by the number of bonds outstanding at the end of month. Although the results are not reported, we 
confirm that the results using the two proxies are qualitatively similar to those using the market share. We 
also compute the proportion of the bid-ask spread from Bloomberg (Price source: BGN) as an alternative 
liquidity measure and investigate the relationship between ownership and liquidity. The results of the 
spread are qualitatively similar to those of the AMI.  

12) In the unreported results, we find that the relationship between the changes in foreign bondholding and 
illiquidity is insignificant. 
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domestic counterparty, bond holdings by banks (BANKit-1), financial 

investment companies (FIit-1), and insurance companies/pension funds 

(INS&PENit-1) are computed in much the same way as foreign bond 

holdings. 

Referring to Diaz and Escribano (2017), we choose control variables that 

are highly correlated with bond liquidity. Individual bond characteristic 

variables are included: BONDRETit is the average bond return; AGEit is 

the age of bond i in month t; LOG(OUTSHR)it is the log of the amount 

of outstanding shares; ONit is the dummy variable that takes value one if 

the status of the bond is on-the-run. Macroeconomic variables are 

included: the credit spread between the BB-corporate bond yield and 

AA-yield (CREDIT RISKt); stock market return using the KOSPI Index 

(STKRETt); the CBOE market volatility index (VIXt), called as fear 

index; the proxy for flights-to-liquidity and flights-to-quality, 

computed by the spread between AAA yield and the 3-year Treasury 

bond yield (AAA-T3)t; the proxy for capital inflow and outflows, 

computed as the difference the 5-year KTB yield and the 5-year U.S 

Treasury bond yield(T5KO-T5US)t; the foreign exchange rate 

(FXRATEt) and the policy rate (BASERATEt). Additionally, we control 

for the shape of the yield curve: the 3-year Treasury yield (LEVELt); 

the difference between the 7- and the 3-year Treasury yields 

(SLOPEt); and the difference between the 5-year Treasury yield and 

the average difference between the 7- and 3-year Treasury yields 

(CURVARTUREt). εti,t is the error term. For all regression models, we 

include time dummies and use robust standard error clustered by bond 

to control for possible unobserved heterogeneity among bonds. Reported 

in parentheses are the t-statistics.

This study selects fixed effect models as our main panel regression 

models. For instance, Roodman (2006) asserts that fixed effect models are 

more appropriate than GMM for lengthy time periods because the dynamic 

panel biases become smaller and the number of instruments increases 

significantly as time T increases. Judson and Owen (1999) also recommend 
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fixed effect models when time T is greater than 30. Although the results 

are not reported, this paper, using a Hausman test (1978), confirms that 

fixed effect models are more appropriate than random effect models.       

Panel A of Table 3 shows the results for bond fixed effects with 

clustered standard errors at the bond-level, estimated from 3,095 

bond-month observations including all bonds. Columns (1) through (8) 

report the results after controlling for bond characteristics, macroeconomic 

variables and yearly dummies. Our discussion focuses on the results using 

liquidity as the dependent variable. The price impact of trades is measured 

by the LOG(AMI) and the market trading activity is measured by the 

LOG(MS).

Columns (1) and (2) show the relationship between foreign bond 

holdings and Treasury bond liquidity. In column (1), when using the 

LOG(AMI) as a dependent variable, the coefficient on foreign bond 

holding (FOREIGNER) is positive and significant; meanwhile, in column 

(2), when using the LOG(MS), the coefficient on FOREIGNER is negative 

and significant. The results indicate that foreign investors are more 

informed than domestic investors, consuming Treasury bond liquidity. This 

evidence is consistent with the view that foreign investors are generally 

better informed than domestic investors and their trading leads to great 

adverse selection risks to liquidity providers. Prior studies show that foreign 

investors are more informed than domestic traders in emerging economies 

because they have more trading experience as well as superior skills in 

analyzing as well as collecting information (e.g., Lee and Chung, 2018; 

Rhee and Wang, 2009; Grinblatt and Keloharju, 2000 and Froot, 

O’Connell, and Seasholes, 2001). While informed investors in stock 

markets may possess inside or private information on a firm’s future 

cash flow, those in government bond markets may have a superior 

ability of interpreting public information or have better strategic financial 

networks than uninformed traders (e.g., Booth, Gurun, and Zhang, 2014).

Columns (3) through (8) show the relationship between different types 

of domestic investors and liquidity. The coefficients on INS&PEN and bank 
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are positive when the dependent variable is LOG(AMI), but negative when 

the dependent variable is LOG(MS), which indicates that bond holdings 

by insurance companies/pension funds and banks lead to increase the 

price impact of trades while reducing the market share, all indicating 

lower liquidity (columns (3),(4),(7) and (8)). 

Meanwhile, we find the bond holdings by financial investment 

companies tend to improve liquidity in the KTB market. The coefficients 

on FI are negative when the dependent variable is LOG(AMI), but positive 

when the dependent variable is LOG(MS), which indicates that bond 

holdings by financial investment companies contribute to reducing the 

price impact of trades while increasing the market share. This result 

suggests that financial investment companies seem to improve liquidity 

through the competition with other liquidity providers. 

Panel B of Table 3 show the results of including bond holdings by all 

types of investors—foreign investors, insurance companies/pension funds, 

financial investment companies and banks— together with other control 

variables. Columns (1) and (2) report the results after controlling for bond 

characteristics, macroeconomic variables and yearly dummies, whereas 

columns (3) and (4) show the results after controlling for bond 

characteristics and monthly dummies.
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We find that after controlling for other types of investors, the results for 

foreigners and insurance companies/pension funds are consistent with the 

earlier results (columns (1) through (4)), indicating that foreign 

investors and insurance companies/pension funds appear to reduce 

liquidity. However, after controlling for other types of investors, the 

Panel B. The Impact of Different Types of Investors on KTB Liquidity

Note: 1) All variables are described in the Appendix.
      2) All t-statistics are based on robust standard errors clustered at the bond level in parentheses.
      3) *, ** and *** represent significance at the 10%, 5% and 1% level, respectively.

(1) (2) (3) (4)
VARIABLES LOG(AMI) LOG(MS) LOG(AMI) LOG(MS)

FOREIGNER 0.040*** -0.025*** 0.038*** -0.024***
(4.07) (-3.69) (3.87) (-3.55)

INS&PEN 0.059*** -0.034*** 0.062*** -0.034***
(3.32) (-3.41) (3.41) (-3.32)

FI -0.069*** 0.053*** -0.073*** 0.055***
(-4.09) (4.54) (-4.23) (4.52)

BANK 0.016 -0.013* 0.019 -0.016**
(1.26) (-1.87) (1.42) (-2.06)

AGE 0.029** -0.020*** 0.245 0.026
(2.34) (-3.09) (0.58) (0.26)

BONDRET -0.228*** 0.003 -0.239*** -0.012
(-8.13) (0.26) (-6.14) (-0.85)

LOG(OUTSHR) -0.366 0.167 -0.422 0.196
(-1.11) (0.85) (-1.21) (0.96)

CEDIT RISK -0.625** 0.102
(-2.57) (0.84)

LEVEL 0.571 -0.556
(0.86) (-1.14)

SLOPE -1.093** 1.048**
(-2.13) (2.64)

CURVATURE -0.402 0.457
(-0.64) (0.96)

STKRET -0.108 -0.064
(-0.68) (-0.98)

VIX 0.006 -0.008
(0.24) (-1.03)

AAA-T3 0.483** 0.072
(2.27) (0.69)

T5KO-T5US -0.269 0.044
(-1.62) (0.49)

FXRATE -0.473* -0.013
(-1.91) (-0.17)

BASERATE -0.233 0.329***
(-0.85) (2.97)

Observations 3,095 3,095 3,095 3,095

Number of bond 82 82 82 82

Year&Bond FE YES YES YES YES

Adj.R-squared 0.23 0.47 0.23 0.46
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coefficient on BANK become insignificant in the price impact regressions 

(columns (1) and (3)) while those are negative and significant in the 

market share regressions (columns (2) and (4)), which implies mixed 

results on the relationship between bank bond holdings and liquidity. 

We also confirm that the results and adjusted R-square are similar 

between the fixed effect model with macroeconomic variables and year 

dummies (columns (1) and (2)) and the fixed effect model with monthly 

dummies (columns (3) and (4)). For further analyses, we choose the fixed 

effect models with macroeconomic variables and year dummies as our main 

panel regression model.

3. Robustness Checks 

3.1 Subsample Analyses: Types of Bonds 

Figures 1 and 2 show how liquidity measures and bond holdings by 

heterogeneous investors vary according to time and bond type. De Jong and 

Driessen (2005) show that bonds with lower ratings and longer maturities 

command a higher illiquidity premium, indicating that shorter maturity bonds 

are more liquid than longer maturity bonds. To further explore how various 

issued bond maturities affect the relationship between bond holdings by 

heterogenous investors and liquidity, we divide our sample into three 

groups, 3- , 5-, and 10-year KTBs, and carry out the regression model 

(2) using data on each bond type separately.

Table 4 shows the results of the effects of heterogeneous bond holdings 

on the price impact of trades, measured by LOG(AMI), and the market 

share, measured by LOG(MS). Columns (1) and (2) show the results for 

3-year KTBs, Columns (3) and (4) the results for 5-year KTBs and Columns 

(5) and (6) the results for 10-year KTBs. 
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Table 4. The Impact of Different Types of Investors on KTB Liquidity

Note: 1) All variables are described in the Appendix.
      2) All t-statistics are based on robust standard errors clustered at the bond level in parentheses.
      3) *, ** and *** represent significance at the 10%, 5% and 1% level, respectively.

3-YEAR KTB 5-YEAR KTB 10-YEAR KTB
(1) (2) (3) (4) (5) (6)

VARIABLES LOG(AMI) LOG(MS) LOG(AMI) LOG(MS) LOG(AMI) LOG(MS)
FOREIGNER 0.035*** -0.026*** 0.048* -0.024* 0.026 -0.000

(3.22) (-5.17) (1.92) (-1.81) (0.75) (-0.02)

INS&PEN -0.053 0.017 0.089*** -0.036*** -0.003 0.004

(-1.71) (1.14) (5.59) (-3.27) (-0.12) (0.35)

FI -0.039* 0.020** -0.065*** 0.063*** -0.271*** 0.158***

(-2.04) (2.43) (-3.39) (3.93) (-5.66) (5.97)

BANK -0.022* 0.016** 0.038*** -0.006 -0.122*** 0.052***

(-1.85) (2.55) (2.84) (-0.55) (-5.30) (3.77)

AGE 0.025 -0.030** 0.012 -0.028** 0.021 -0.013

(0.93) (-2.13) (0.64) (-2.58) (0.94) (-1.57)

BONDRET -0.317*** 0.017 -0.275*** -0.013 -0.255*** 0.047**

(-3.14) (1.02) (-6.39) (-0.78) (-5.53) (2.63)

LOG(OUTSHR) -0.264 0.214 -1.022** 0.266 0.507 -0.417

(-0.67) (1.08) (-2.69) (1.38) (0.77) (-1.05)

CEDIT RISK -0.761* -0.430 -0.469 0.160 -0.102 0.176

(-1.98) (-1.50) (-1.49) (1.04) (-0.23) (0.93)

LEVEL -5.474* 0.555 -0.916 0.253 -3.634* 0.337

(-1.90) (0.52) (-0.80) (0.36) (-1.88) (0.48)

SLOPE -1.207 0.942** 0.464 0.083 3.369* 0.594

(-1.40) (2.30) (0.44) (0.13) (1.91) (0.88)

CURVATURE 5.431* -0.249 0.791 -0.323 3.164* -0.282

(1.87) (-0.22) (0.76) (-0.55) (1.80) (-0.40)

STKRET 0.107 -0.031 -0.265 -0.058 -0.246 -0.083

(0.33) (-0.25) (-1.10) (-0.69) (-0.89) (-0.63)

VIX -0.039 -0.012 0.015 -0.005 0.034 -0.014

(-0.75) (-1.13) (0.61) (-0.40) (0.70) (-1.09)

AAA-T3 0.072 -0.151 0.621** 0.068 0.479 0.002

(0.09) (-0.54) (2.07) (0.61) (1.26) (0.01)

T5KO-T5US -0.026 0.082 -0.302 0.106 -0.312 -0.136

(-0.06) (0.94) (-1.44) (0.81) (-1.17) (-1.03)

FXRATE -0.030 -0.013 -0.242 0.121 -0.933** -0.091

(-0.07) (-0.09) (-0.61) (1.18) (-2.29) (-0.61)

BASERATE -0.284 -0.221 0.105 0.291 0.380 0.381*

(-0.45) (-1.04) (0.29) (1.48) (0.98) (2.05)

698 698 1,226 1,226 1,171 1,171Observations
Number of bond 25 25 32 32 25 25

Adj.R-squared 0.31 0.75 0.33 0.61 0.29 0.39

The results shows that the coefficients on FOREIGNER in the price 
impact regressions are positive and significant for the 3- and 5-year 
KTBs (columns (1) and (3)) and those in the market share regressions 
are negative and significant (columns (2) and (4)). The effects of foreign 
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investors on 3- and 5-year bond liquidity are qualitatively similar to 
earlier results in Table 3, indicating a strong negative relationship between 
foreign ownership and Treasury bond liquidity. The effects, however, are 
insignificant for 10-year KTBs. Since foreign investors prefer to invest in 
3- and 5- year KTBs (Panel B of Table 2 and Figure 2), the liquidity 
reducing effects by foreign investors are strong for bonds with relatively 
short maturity.

We also investigate the effects of financial investment companies on 
liquidity, and find that the results are qualitatively similar with the earlier 
empirical results in Table 3. The coefficients on FI in the price impact 
regressions are all negative and significant while those in the market share 
regressions are all positive and significant. 

Furthermore, we find that the effect of bond holdings by insurance 
companies/pension funds and banks on liquidity varies with issuance 
maturities. The results show that the coefficient on INS&PEN in the price 
impact regressions is positive and significant only for 5-year KTBs and 
that of the market share regressions is negative and significant only for 
5-year KTBs, indicating the possibility that insurance companies/pension 
funds appeared to be informed trading and thereby reducing liquidity only 
for 5-year KTBs (columns (3) and (4)), but those are not significant for 
3- and 10- year KTBs. On the other hand, the coefficients on BANK in 
the price impact regressions are negative and significant for 3- and 
10-year KTBs while positive and significant for 5-year KTB bonds;  The 
coefficients on BANK in the market share regressions are positive and 
significant for 3- and 10-year KTBs, indicating that bond holdings by 
banks appear to enhance liquidity for 3- and 10-year KTBs while reduce 
liquidity for 5-year KTBs.   

3.2 Sub-periods Analyses: Crisis vs. Post-crisis

Figure 2 shows that bond holdings by foreign investors and financial 
investment companies, relative to other investors, temporarily fell around 
the 2008 global financial crisis and have increased afterward. In the wake 
of the GFC, government bond markets in emerging economies have rapidly 
developed due to the influence of abundant global liquidity and the 
flight-to-quality phenomenon.
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Table 5. Regression Results for the Sub-periods

Panel A. All Bonds
Result for the 2007-2009 period 

(Crisis)
Result for the 2010-2016 period 

(Post-crisis)

(1) (2) (3) (4)

VARIABLES LOG(AMI) LOG(MS) LOG(AMI) LOG(MS)

FOREIGNER 0.023 -0.015 0.043** -0.029***

(1.50) (-1.35) (2.55) (-3.72)

INS&PEN 0.060*** -0.050*** 0.041 -0.011

(3.01) (-3.58) (1.66) (-0.93)

FI -0.059*** 0.045*** -0.098*** 0.066***

(-3.75) (4.01) (-3.10) (4.01)

BANK -0.009 0.008 0.002 -0.001

(-0.54) (0.76) (0.10) (-0.16)

AGE -0.008 -0.032** 0.040 -0.034***

(-0.32) (-2.22) (1.67) (-2.71)

BONDRET -0.255*** 0.025 -0.235*** -0.002

(-6.50) (1.34) (-5.95) (-0.15)

LOG(OUTSHR) -0.371 0.276 -0.364 0.050

(-0.90) (0.91) (-0.79) (0.22)

CEDIT RISK -0.229 0.045 0.601 -0.353

(-0.86) (0.23) (0.60) (-0.85)

LEVEL -0.631 0.584 -0.372 -0.269

(-0.86) (1.09) (-0.29) (-0.46)

SLOPE -0.114 -0.161 -0.324 0.978*

(-0.20) (-0.42) (-0.27) (1.67)

CURVATURE 0.510 -0.386 -0.034 0.217

(0.72) (-0.77) (-0.03) (0.40)

STKRET -0.176 -0.078 -0.336 0.093

(-0.80) (-0.91) (-1.25) (0.88)

VIX 0.023 -0.019 -0.009 0.004

(0.52) (-1.20) (-0.32) (0.50)

AAA-T3 0.712*** 0.099 2.039*** 0.070

(3.12) (0.82) (2.68) (0.17)

T5KO-T5US -0.017 0.000 -0.304 -0.186

(-0.09) (0.00) (-0.95) (-1.40)

FXRATE -0.942*** -0.054 -0.125 0.209*

(-3.07) (-0.51) (-0.31) (1.92)

BASERATE 0.472 0.140 0.464 0.175

(1.43) (0.83) (0.92) (0.74)

Observations 1,146 1,146 1,949 1,949

Number of bond 49 49 62 62

Adj.R-squared 0.16 0.45 0.24 0.43
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Panel B. Different Types of Bonds 

Note: 1) All variables are described in the Appendix.
      2) All t-statistics are based on robust standard errors clustered at the bond level in parentheses.
      3) *, ** and *** represent significance at the 10%, 5% and 1% level, respectively.
      4) CONTROL indicates that bond characteristic and macroeconomic variables are controlled in the 

regression.

Result for the 2007-2009 
period (Crisis)

Result for the 2010-2016 
period (Post-crisis)

(1) (2) (3) (4)

VARIABLES LOG(AMI) LOG(MS) LOG(AMI) LOG(MS)

3-Year FOREIGNER 0.038 -0.025 0.037** -0.032***

KTB (1.32) (-1.46) (2.49) (-6.31)

INS&PEN -0.013 -0.001 -0.079 0.026

(-0.38) (-0.04) (-1.50) (1.22)

FI -0.032 0.022 -0.037 0.024*

(-0.96) (1.19) (-1.16) (1.92)

BANK -0.042** 0.035*** -0.014 0.009

(-2.61) (5.73) (-0.81) (1.20)

CONTROL YES YES YES YES

Observations 267 267 431 431

Adj.R-squared 0.27 0.73 0.26 0.69

5-Year FOREIGNER -0.032 -0.002 0.096*** -0.055***

KTB (-0.59) (-0.07) (3.31) (-4.60)

INS&PEN 0.047* -0.021 0.074*** -0.020

(1.87) (-1.03) (3.37) (-1.57)

FI -0.139*** 0.112*** -0.040** 0.034**

(-3.37) (3.26) (-2.14) (2.72)

BANK 0.004 0.034* 0.017 0.007

(0.20) (1.76) (1.30) (0.71)

CONTROL YES YES YES YES

Observations 506 506 720 720

Adj.R-squared 0.22 0.54 0.40 0.59

10-Year FOREIGNER -0.033 0.051*** 0.182*** -0.087***

KTB (-1.66) (6.06) (3.81) (-4.20)

INS&PEN -0.004 -0.017 -0.043 0.033**

(-0.11) (-1.00) (-1.56) (2.39)

FI -0.114 0.100* -0.253*** 0.159***

(-1.38) (1.82) (-4.05) (4.96)

BANK -0.065* 0.027* -0.182*** 0.076***

(-2.07) (2.02) (-5.07) (5.70)

CONTROL YES YES YES YES

Observations 373 373 798 798

Adj.R-squared 0.07 0.22 0.35 0.46
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To determine whether the effect of foreign bond holding on liquidity 

differs between the 2007-2009 (crisis) period and the 2010-2016 (post-crisis) 

period, we estimate regression models (2) using data on each sub-period 

separately. Panel A of Table 5 shows the results for all bonds. We find that 

foreign investors have a significantly negative impact on liquidity in the 

post-crisis period. 

This is consistent with the earlier results that foreign investors have 

negative impacts on liquidity because the increases in bond holdings in the 

post-crisis period lead to significantly lower liquidity. On the other hand, 

we find that insurance companies/pension funds appear to reduce liquidity 

in the pre-crisis period rather than the post-crisis period by increasing 

the price impact of trades and reducing the market share (Columns (1) and 

(2) in Panel A). We further find that financial investment companies seem 

to participate in market making more actively in the post-crisis period 

than the crisis-period, showing more significant and greater values in the 

post-crisis period. This result may be caused by the low interest rates in 

advanced countries associated with quantitative easing in the post-crisis 

period. 

Panel B reports the results for 3-, 5-, and 10- year KTBs. Consistent with 

Panel A of Table 5, the coefficients on FOREIGNER in the post-crisis period 

are all positive and significant in the price impact of trade regressions for 3-, 

5- and 10-year KTBs, whereas they are negative and significant in the market 

share regressions. Similar to earlier results, the growing ownership by foreign 

investors appears to worsen liquidity in those bonds.  

In addition, we find that the coefficients on INS&PEN are positive and 

significant for 5-year KTBs in the price impact regressions in both 

sub-periods, but those are not significant for 3- and 10-year KTB bonds. 

On the other hand, the coefficients on FI are negative and significant in 

the price impact regressions for 3-, 5-, and 10-year KTBs in the post-crisis 

period while being positive in the market share regressions. The coefficients 

on BANK for 3- and 10-year KTBs in the crisis period are negative and 

significant in the price impact regressions while being positive and significant 
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in the market share. With respect to 10- year KTBs, the coefficients on 

BANK in the post-crisis period are more significant than those in the crisis 

period.  

Overall, liquidity providing activities by banks and financial investment 

companies are stronger for 10-year KTBs in the post-crisis period, during 

which the rule on PDs’ market making or spread reducing activities in the 

exchange was reformed (October 2010). The reformed rule therefore may 

indirectly contribute to liquidity improvement in the OTC market because 

PDs are likely to offer their quotes at similar values in both the OTC market 

and the exchange.13)  

3.3 Subsample Analyses: On-the-runs vs. Off-the-runs

The mostly recently issued on-the-run bonds are extremely liquid and 

generally trade at the higher prices than the more seasoned, off-the-run, 

bonds (e.g., Fleming, 2003; Goldreich, Hanke, and Nath, 2005; Pasquariello 

and Vega, 2009). As shown in Figure 3, heterogeneous investors tend to hold 

different portfolio compositions between on-the-runs and off-the-runs, but this 

poses a question about how heterogeneous investors affect on/off-the-run 

liquidity.

To shed additional light on the effect of heterogeneous bond holdings on 

on/off-the-run liquidity, we add a dummy variable for on-the-runs (ON) and 

four interaction terms between on-the-runs and bond holding by four types 

of investors (ON*FOREIGNER, ON*INS&PEN, ON*AM, and ON*BANK) to 

regression equation (2) and show the results in Panels A and B of Table 

6. ON is the dummy variable that takes value one if the status of the bond 

is on-the-run. 

13)  For robustness, we divide our sample into pre- and post-reform periods and conduct the same regression 
analyses as before. We find that the results are qualitatively similar to those in Table 5. 
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Table 6. Regression Results for On-the-runs and Off-the-runs

Panel A. All Bonds: Interaction between On-the runs 
and Heterogeneous Investor Ownership

Panel B. Different Types of Bonds: Interaction between On-the runs 
and Heterogeneous Investor Ownership

(1) (2) (3) (4)
VARIABLES LOG(AMI) LOG(MS) LOG(AMI)  LOG(MS)

FOREIGNER 0.039*** -0.021*** 0.044*** -0.022***
(3.66) (-3.31) (4.30) (-3.35)

INS&PEN 0.058*** -0.032*** 0.063*** -0.034***
(3.43) (-3.68) (3.61) (-3.69)

FI -0.062*** 0.047*** -0.063*** 0.049***
(-3.86) (4.63) (-3.75) (4.58)

BANK 0.010 -0.007 0.018 -0.012**
(0.82) (-1.26) (1.48) (-2.08)

ON -0.695** 0.863*** -0.741 1.134***
(-2.16) (4.10) (-1.09) (2.70)

ON*FOREIGNER -0.038** 0.021** -0.032** 0.016*
(-2.49) (2.10) (-2.03) (1.68)

ON*INS&PEN -0.033*** 0.016**
(-2.92) (2.40)

ON*AM 0.059** -0.043***
(2.59) (-3.64)

ON*BANK -0.008 0.015**
(-0.47) (2.01)

CONTROL YES YES YES YES
Observations 3,095 3,095 3,095 3,095
Adj.R-squared 0.24 0.51 0.25 0.52

  3-YEAR KTB   5-YEAR KTB 10-YEAR KTB
(1) (2) (3) (4) (5) (6)

VARIABLES LOG(AMI) LOG(MS) LOG(AMI) LOG(MS) LOG(AMI) LOG(MS)
FOREIGNER 0.041*** -0.025*** 0.035 -0.007 0.114*** -0.058**

(3.65) (-4.47) (1.37) (-0.49) (3.31) (-2.68)
INS&PEN -0.056 0.017 0.086*** -0.029*** -0.037 0.018

(-1.49) (1.04) (5.26) (-2.81) (-1.47) (1.48)
FI -0.044* 0.024** -0.071*** 0.075*** -0.292*** 0.152***

(-1.96) (2.75) (-3.31) (4.27) (-6.30) (6.15)
BANK -0.031*** 0.018** 0.038** -0.002 -0.162*** 0.062***

(-2.82) (2.80) (2.67) (-0.18) (-4.30) (4.28)
ON -2.073* 0.465 -1.179 2.090** -2.942* 1.870**

(-1.78) (1.28) (-0.68) (2.64) (-2.04) (2.42)
ON*FOREIGNER -0.061*** 0.026*** 0.018 -0.017 -0.072* 0.060***

(-3.33) (3.14) (0.49) (-0.94) (-2.03) (3.08)
ON*INS&PEN 0.045 -0.017 -0.011 0.008 0.003 -0.001

(0.96) (-0.89) (-0.30) (0.52) (0.10) (-0.06)
ON*AM 0.071** -0.022* 0.023 -0.063** 0.296*** -0.154***

(2.29) (-1.95) (0.47) (-2.58) (4.76) (-4.65)
ON*BANK 0.043 0.008 -0.037* 0.013 0.119*** -0.043***

(1.00) (0.64) (-1.90) (1.18) (3.06) (-3.33)
CONTROL YES YES YES YES YES YES
Observations 698 698 1,226 1,226 1,171 1,171
Adj.R-squared 0.32 0.76 0.34 0.63 0.33 0.46
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Panel C. Subsample: On-the-run vs. Off-the-run

Note: 1) All variables are described in the Appendix.
      2) All t-statistics are based on robust standard errors clustered at the bond level in parentheses.
      3) *, ** and *** represent significance at the 10%, 5% and 1% level, respectively.
      4) CONTROL indicates that bond characteristic and macroeconomic variables are controlled in the 

regression.

ON-THE-RUN BOND OFF-THE-RUN BOND

(1) (2) (3) (4)

VARIABLES LOG(AMI) LOG(MS) LOG(AMI) LOG(MS)

FOREIGNER 0.034** 0.004 0.062*** -0.027***

(2.27) (0.92) (4.28) (-3.10)

INS&PEN -0.001 0.001 0.071*** -0.033***

(-0.07) (0.24) (3.50) (-3.15)

FI 0.022 0.002 -0.053*** 0.048***

(1.05) (0.18) (-2.83) (3.85)

BANK -0.032** 0.006* 0.021 -0.007

(-2.38) (1.88) (1.42) (-0.95)

AGE 0.024 -0.058 0.018 -0.010

(0.27) (-1.63) (1.44) (-1.49)

BONDRET -0.015 0.029** -0.265*** 0.005

(-0.37) (2.29) (-8.53) (0.44)

LOG(OUTSHR) -0.601 0.691*** -1.124 1.212***

(-1.40) (4.24) (-1.24) (2.70)

CEDIT RISK -0.612 0.035 -0.559** 0.090

(-1.02) (0.24) (-2.08) (0.69)

LEVEL -0.448 0.300 0.701 -0.728

(-0.46) (0.89) (1.02) (-1.35)

SLOPE 1.083 -0.249 -1.159** 1.049**

(1.63) (-0.72) (-2.11) (2.41)

CURVATURE 1.115 -0.459 -0.701 0.681

(1.18) (-1.27) (-1.09) (1.33)

STKRET 0.376 -0.018 -0.153 -0.078

(0.94) (-0.27) (-0.91) (-1.04)

VIX 0.060 -0.006 0.001 -0.008

(1.37) (-0.69) (0.03) (-0.90)

AAA-T3 0.577 -0.225 0.328 0.161

(1.66) (-1.64) (1.56) (1.66)

T5KO-T5US -0.817*** 0.227** -0.152 0.029

(-3.31) (2.18) (-0.87) (0.31)

FXRATE -0.027 0.004 -0.464 -0.052

(-0.06) (0.03) (-1.65) (-0.61)

BASERATE 0.376 -0.078 -0.219 0.328***

(0.76) (-0.57) (-0.75) (3.06)

Observations 302 302 2,793 2,793

Number of bond 54 54 81 81

Adj.R-squared 0.21 0.69 0.21 0.39
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Panel A reports the result for all bonds with those variables. Columns (1) 

and (3) show the results for the price impact regression, and columns (2) 

and (4) the results for the market share. Consistent with Figure 3, the 

coefficients on ON in the price impact regression are negative and 

significant, while those in the market share are positive and significant. 

The coefficients on FOREIGNER and INS&PEN are positive and 

significant in the price impact regression and negative and significant in the 

market share regression, indicating that bonds with higher foreign or 

insurance/pension ownership exhibit higher price impacts and lower market 

shares. The coefficients on ON*FOREIGNER and ON*INS&PEN are negative 

and significant in the price impact but positive and significant in the market 

share regressions. The results indicate that liquidity-reducing effects of 

foreign investors and insurance companies/pension funds are smaller for 

on-the runs.14) 

On the other hand, the coefficients on FI are negative and significant in 

the price impact regressions while being positive and significant in the 

market share regressions, indicating that bonds with higher ownership by 

financial investment companies exhibit lower price impacts and higher market 

shares. The coefficient on ON*AM is positive and significant in the price 

impact regression and negative and significant in the market share 

regressions, indicating a smaller liquidity-enhancing effect of financial 

investment companies in on-the-runs. 

For 3-, 5- and 10-year KTBs, we carry out the same regression analyses 

with Panel A of Table 6 and document the results in Panel B. For 3- and 

10-year KTBs, the coefficients on FOREIGNER are positive and significant in 

the price impact regression while being negative and significant in the 

market share regression. The coefficients on FOREIGNER*ON are negative 

and significant in the price impact regression while being positive and 

significant in the market share regression. The results indicate that the 

14) For the robustness check, we estimate regression model (2) for the subsamples, on-the-runs and 
off-the-runs, respectively. Consistent with Panel A of Table 6, the liquidity-reducing effects of foreign 
investors and insurance companies/pension funds are stronger for off-the-runs. 
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strong liquidity-reducing effect of foreign ownership becomes weaker for the 

3- and 10-year on-the-runs. 

For 5-year KTBs only, the coefficients on INS&PEN are positive and 

significant in the price impact regression and negative and significant in the 

market share regression, but coefficients on INS&PEN*ON are insignificant 

for all regression models. The liquidity-enhancing effects of financial 

investment companies are smaller for 3- and 10-year on-the-runs. (See 

columns (1), (2), (3) and (4)). For 3- and 10-year KTBs, the coefficients on 

BANK are negative and significant in the price impact regression, indicating 

liquidity enhancing effects of banks in 3- and 10-year bonds. For 10-year 

KTBs, the coefficients on ON*BANK are positive and significant in the price 

impact regression and negative in the market share regression, indicating a 

smaller liquidity enhancing effect of banks for 10-year on-the runs. 

To determine whether the effect of heterogeneous ownership on the price 

impact of trades and market share differs between on-the-run and 

off-the-run bonds, we estimate the regression equation (2) for each 

subsample separately. In Panel C of Table 6, the left half of each panel 

presents the results for the on-the-run bond, and the right half presents 

the results for the off-the-run bond. Columns (1) and (3) show the 

results for the price impact of trades, and columns (2) and (4) show the 

results for the market share. Similar to the results in Panel A and Panel B, 

the price impact of trades increases with foreign ownership for both 

on-the-run and off-the-run bonds, while the market share decreases with 

foreign ownership only for the off-the-run bonds, indicating a greater 

effect of foreign ownership on the price impact of trades and market share 

in the off-the-bonds. The price impact of trades increases with bond 

holdings by insurance and pension companies, while the market share 

decreases with them only for the off-the-run bonds. These indicate either 

that off-the-run-bonds have greater asymmetry than on-the-run bonds 

or that the former are more undervalued than the latter. 

On the other hand, the price impact of trades decreases with bond 

holdings by financial investment companies, and the market share increases 
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Table 7. Regression Results for Using Alternative Panel Regression Models

Note: 1) All variables are described in the Appendix.
      2) *, ** and *** represent significance at the 10%, 5% and 1% level, respectively.

ONE-STEP GMM POOLED OLS
(1) (2) (3) (4)

VARIABLES LOG(AMI) LOG(MS) LOG(AMI) LOG(MS)
FOREIGNER 0.052*** -0.031*** 0.014*** -0.004***

(3.56) (-4.41) (4.26) (-3.28)

INS&PEN 0.028 -0.008 0.019*** -0.003***

(1.00) (-0.77) (6.49) (-2.75)

FI -0.019 0.017* -0.021*** 0.007***

(-1.01) (1.79) (-4.39) (3.43)

BANK -0.008 -0.003 0.002 -0.001

(-0.34) (-0.33) (0.67) (-1.18)

AGE 0.021 -0.018*** 0.014*** -0.007***

(1.25) (-3.05) (8.12) (-9.43)

BONDRET -0.232*** 0.013 -0.216*** 0.009

(-7.02) (1.16) (-6.24) (0.73)

LOG(OUTSHR) -0.339 0.227* 0.156** -0.000

(-1.08) (1.71) (2.37) (-0.02)

CEDIT RISK -0.251 -0.011 -0.226** -0.003

(-1.03) (-0.08) (-2.41) (-0.08)

LEVEL 0.305 0.052 0.175 -0.135

(0.49) (0.20) (0.77) (-1.52)

SLOPE -0.469 0.298 -0.161 0.160*

(-0.93) (1.30) (-0.73) (1.82)

CURVATURE -0.573 -0.007 0.133 0.106

(-0.92) (-0.02) (0.67) (1.39)

STKRET -0.182 -0.049 0.131 -0.143**

(-1.12) (-0.70) (0.77) (-2.11)

VIX 0.014 -0.009 0.035 -0.009

(0.55) (-1.25) (1.19) (-0.94)

AAA-T3 0.400 0.010 0.310*** -0.028

(1.58) (0.11) (3.24) (-0.76)

T5KO-T5US -0.228 0.014 -0.175** -0.013

(-1.14) (0.23) (-2.30) (-0.48)

FXRATE -0.482* 0.052 -0.250 0.009

(-1.95) (0.69) (-1.14) (0.11)

BASERATE 0.206 0.120 -0.187 0.030

(0.71) (1.43) (-1.62) (0.66)

LOG(AMI)t-1 0.012 0.522***

(0.30) (26.30)

LOG(MS)t-1 0.316*** 0.755***

(6.10) (49.49)

Observations 2,965 2,965 3,095 3,095

Number of bond 81 81

Year & Bond FE YES YES YES YES

Newey west S.E YES YES

P-value AR(1) 0.000 0.000

P-value AR(2) 0.924 0.166
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with them only in off-the-run bonds. The price impact of trades decreases 

with bank holdings and the market share decreases with them only in 

on-the-run bonds, suggesting that financial investment companies provide 

liquidity for off-the-run bonds while banks improve liquidity for on-the-run 

bonds.      

3.4 Alternative Panel Regression Model  

To further examine the cross-sectional importance of bond holdings by 

heterogeneous investors for Treasury bond illiquidity, we carry out two 

alternative methods for the panel regression analyses: GMM, and pooled OLS 

with Newey-West adjusted standard errors, using the following regression 

equation. 

     &  
 



 


    (3)

We first estimate regression model (3) using the traditional 

first-differenced GMM or one-step GMM estimator (Arellano and Bond, 

1991)15).  For the one-step GMM estimation, we include lagged levels of 

the dependent variable as instruments for their first differences, which 

eliminate the bond fixed effects.16)   

Table 7 shows the results for the traditional first-differenced GMM 

estimator (Arellano and Bond, 1991) with clustered standard errors at the 

bond level and for the pooled OLS with Newey-West adjusted standard errors 

that are estimated from 3,095 bond-month observations. The left half of 

panel shows the results for the GMM and the right half shows the results for 

15) The GMM model has the advantage of correcting to some degree for the biases introduced by endogeneity 
problems.

16) For our main equation (2), we exclude the lagged dependent variables from the fixed effect model since 
Nickell’s bias (1981) or dynamic panel bias shows that the estimators from the fixed effect model could be 
biased when a lagged dependent variable is included.
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the pooled OLS.

The results are qualitatively similar to those in Table 3. For both the 

GMM estimation and the pooled OLS, the coefficients on FOREIGNER are 

positive and significant in the price impact of trades while being negative 

and significant in the market share regressions. 

The coefficients on FI are mostly negative and significant in the price 

impact regressions while being positive and significant in the market share 

regressions.17) The results indicate that foreign investors reduce liquidity 

while financial investment companies improve liquidity. On the other hand, 

the coefficients on INS&PEN are sensitive to the model specifications and 

those on BANK are insignificant. We therefore conclude that our main 

results are robust to alternative model specifications. 

Ⅳ.  Summary and Concluding Remarks

There has been an ongoing debate as to how heterogenous investors 

affect the liquidity of domestic equity and bond market in emerging 

economies. In particular, both regulators and researchers have investigated 

the effects of various types of institutional investors on liquidity in the 

stock market. To our knowledge, however, none of the studies have 

examined the direct relationship between bond holdings and liquidity in 

the government bond market. 

This paper therefore analyzes the effects of various types of institutional 

investors on Treasury bond liquidity in the OTC market with Korean 

bond-level panel data from January 2007 to December 2016. Using a fixed 

effect model, we find that bonds with higher ownership by foreign 

investors and domestic insurance companies/pension funds have greater 

price impacts of trades and lower market trading activities, all indicating 

lower liquidity. Variations of bond holdings by each investor type 

suggest the possibility that negative effects on liquidity are likely to be 

17) Our GMM models pass the AR(2) since the null hypotheses for no-serial correlations are not rejected.
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associated with informed trading and infrequent trading by foreign 

investors. We also find that an increase in bonds holdings by financial 

investment companies contributes to improving liquidity. 

After dividing the sample into three types of bonds—3-, 5-, and 10-year 

KTBs—we find that the negative impacts of foreign investors on liquidity 

are stronger for the short-term bonds (3-year KTBs), while those of 

insurance companies/pension funds and banks on liquidity is stronger for 

5-year KTBs. On the other hand, bond holdings by financial investment 

companies enhance liquidity regardless of bond maturity, but the 

liquidity-enhancing effect of banks is strong for 3-year and 10-year 

KTBs. The results indicate that the effect of bond holdings by domestic 

banks and insurance companies/pension funds on liquidity varies with 

issuance maturities. 

We also conduct the same regression analyses after dividing the sample 

into the crisis period and post-crisis period  and find that the 

liquidity-reducing effects of foreign investors and liquidity-enhancing effects 

of financial investment companies are especially strong in the post-crisis 

period. Additionally, this paper reports that the liquidity-reducing effects of 

foreign investors are stronger for off-the-runs than on-the-runs. Lastly, our 

main results are robust when using alternative panel regression models 

such as the GMM and the pooled OLS with the Newey-West adjusted 

standard errors for our estimation.  

In summary, we provide evidence that foreign investors appear to 

worsen liquidity while financial investment companies tend to improve 

liquidity, indicating that heterogeneous institutional investors who 

participate in trading with different trading strategies or objectives play 

different roles in the Korean government bond market.  
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Appendix

Variable Descriptions 

Variable Definition and Measurement

Liquidity measures

LOG(AMI)

Log of the Amihud measure (illiquidity proxy) for bond i in month t, 
computed as AMIi,j=1/D[|RETi,t|/TVi,t]*109,
where RETi,t is bondi’s return on day  j and TVi,j is bond i’s trading 
volume(in KRW) on day j. LOG(AMI) is calculated as the monthly average 
of the dailyseries.

LOG(MS)

Log of the market share (liquidity proxy) for bond i in month t, computed 
as trading volume for bond i on day j divided by the total trading volume 
in the government bond markets on day j. LOG(MS) is calculated as the 
monthly average of the daily series.  

Bondholding variables

FOREIGNER
Bond holding by foreign investors, computed by the number of OTC 
shares that are held by foreign institutional investors divided by the 
number of total outstanding shares for bond i on month t

BANK
Bond holding by banks, computed by the number of OTC shares that are 
held by banks divided by the number of total outstanding shares for bond 
i on month t

INS&PEN

Bond holding by insurance companies/pension funds, computed by the 
number of OTC shares that are held by insurance companies and 
pension funds divided by the number of total outstanding shares for 
bond i on month t

FI

Bond holding by financial investment companies, computed by the number 
of OTC shares that are held by financial companies (e.g., security 
companies, investment trusts) divided by the number of total outstanding 
shares for bond i on month t

Macroeconomic variables

CREDIT RISK Credit spread, computed by the spread between BB- yield and AA-yield

LEVEL 3-year Treasury yield

SLOPE The difference between 7- and the 3-year Treasury yield.  

CURVATURE
The difference between the 5-year Treasury yield and the average 
difference between the 7- and the 3-year Treasury yields

STKRET Stock market return calculated as log(KOSPIt)-log(KOSPIt-1)
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Variable Definition and Measurement

VIX
U.S market uncertainty calculated as log(VIXt)-log(VIXt-1)
whereVIX is the Chicago Board Option Exchange (CBOE) market volatility 
index

AAA-T3
Proxy for flights-to-liquidity and flights-to-quality, computed by the spread 
between AAA yield and the 3-year Treasury bond yield. 

T5KO-T5US
Computed by spread between the 5-year Korean Treasury bond yield 
and the 5-year U.S Treasury bond yield

FXRATE Foreign exchange rate calculated as log(USD/KRWt)-log(USD/KRWt-1)

BASERATE The Bank of Korea base rate or the reference policy rate  

Bond characteristic variables

AGE The age of the bond in months

ON
Dummy variables that take value one if the status of the bond is 
on-the-run.  

LOG(OUTSHR) Log of the amount of outstanding shares (in KRW)

BONDRET Bond return calculated as log(PRCit)–log(PRCit-1)
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