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Abstract

This paper examines the role of illiquidity and duration factor in understanding the momentum profit in the
Korean stock market. We find that the foreigner/institutional illiquidity factor explains the momentum effect. In
addition, this paper finds that duration factor defined as the difference in returns of short-duration and long-
duration stocks captures well the momentum profits. That is, a two-factor model with the market and duration
factor performs much better than competing asset pricing models in explaining the momentum effect. Finally,
when controlling for the duration factor, the explanatory power of the foreign/institutional illiquidity factor on the
momentum profits disappears. In sum, our empirical finding indicates that the duration factor is the most
important ingredient in understanding the momentum effect in the Korean stock market.

Keywords Duration, Market liquidity, Momentum effect, Duration factor, Illiquidity factor

Paper type Research paper

1. Introduction

The momentum effect, relatively high-performance stocks in the past 6-12 months continue
to outperform in the next 6-12 months, is one of the most puzzling phenomena in finance.
Since Jegadeesh and Titman’s (1993) pioneering work for the US stock market, it has been
observed in other countries (Rouwenhorst, 1998; Griffin et al., 2003; Fama and French, 2012)
and not explained by the existing asset pricing models such as the Fama-French three-factor
model. Moreover, recent papers including the work of Asness ef al. (2013) document that the
momentum effect does exist in the bond market, commodity future market and currency
market as well. With these facts, in the US stock market, numerous researchers have studied
whether the momentum effect truly exists or not and driving forces behind the momentum
effect.
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JDQS On the contrary, few studies have been conducted in the Korean stock market regarding
29,1 momentum effect, and most works have focused whether the momentum effect is present in
the Korean stock market. It is because most of the early works in Korea fail to find the
momentum effect (Jung and Kim, 2002; Ahn and Lee, 2004; Kho, 2006). However, recent
studies using post-Asian financial crisis period data discover the existence of the
momentum effect in the Korean stock market (Eom, 2013; Lee and Jang, 2015; Jang, 2017,
50 Kim and Lee, 2018), and there is now a consensus on the existence of the momentum effect in
the Korean stock market during the post-Asian financial crisis period.

Given that, this study attempts to understand the driving force behind the momentum
effect. Specifically, based on prior research in overseas and the Korean markets, we examine
an explanatory power of the illiquidity factor and the duration factor for returns of
momentum strategy. The reasons we focus on the two factors are as follows. First, we use
the illiquidity factor because prior studies report that the performance of the momentum
strategy is positively related to market liquidity (Avramov ef al, 2016; Kim and Lee, 2018).
When the market liquidity increases, stocks with relatively low liquidity outperform stocks
with high liquidity, and the illiquidity factor which is defined as the difference in the returns
between low and high liquidity stocks is likely to earn positive returns. Therefore, if the
momentum strategy shows a better performance when the market liquidity improves as
with the results of prior research, the illiquidity factor should explain the performance of the
momentum strategy. In addition, our study divides the illiquidity factor into the illiquidity
factor of foreigners and institutions (named foreign/institutional illiquidity factor, IML_FI)
and the illiquidity factor of individuals (named individual illiquidity factor, IML_ID). This is
related to Kim and Lee (2018), who document that the momentum effect appears after the
crisis when foreign investors have actively invested, and related to Kang et al. (2014), who
report that the momentum profits of foreign investors after the crisis are linked to the
existence of momentum effect in the Korean stock market.

Next, our study examines whether the stock-duration factor (hereafter duration factor if
not confused) can explain the momentum profits for the following reasons. First, duration
has traditionally been an important tool in bond markets, but more recently, a few studies
have used duration to explain cross-sectional differences in stock returns (Lettau and
Wachter, 2007; Chen and Yang, 2019; Moon and Song, 2019). In particular, Chen and Yang
(2019) explain the time-series movement of momentum strategies using the fact that past
winners have shorter durations than the past losers. Second, it is likely that the duration
factor is related to the previously proposed illiquidity factor. If a change in time preference
raises the preference for shorter duration stocks that provide more revenues in the short-
term future, the return on the duration factor is positively realized, and the momentum profit
is also likely to be positively realized as winners with a relatively shorter duration are
preferred. Moreover, an increase in the preference for shorter duration stocks accompanies
an increase in the market liquidity, resulting in positive returns on the illiquidity factors.
This mechanism could allow the illiquidity factors to explain returns on momentum
strategy.

Our empirical findings are summarized of as follows. First, consistent with prior
research, the momentum effect is observed in the Korean stock market after the crisis. We
define WMLXx as a portfolio that takes a long position on stocks of the highest x% past
returns and a short position on stocks of the lowest x% past returns, and we examine the
performance of three strategies: WML10, WML20 and WML30. As a result, the average
monthly return on the three long-short portfolios are estimated at 0.50%—1.06% per month,
and the CAPM, the Fama-French three-factor model (FF3, hereafter) and the Fama-French
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five-factor model (FF5, hereafter) fail to explain the momentum profits in the Korean stock  Korean stock
market. market

Second, we find that the IML_FT is able to explain the momentum effect. In our study, the
overall illiquidity factor is divided into IML_FI and IML_ID. According to the time-series
regression in which monthly returns of the three momentum strategies are dependent
variables, and IML_FI and IML_ID with the factors on existing asset pricing models
(CAPM, the FF3 and the FF5) are independent variables, the estimated coefficient on 51
IML_ID is —0.03 to —0.11 with absolute f-values less than one. In other words, the
explanatory power of the IML_ID for the momentum effect barely exists in the Korean stock
market. In a sharp contrast, the coefficient on IML_FT is estimated at 0.21-0.29 which is
relatively high compared to that of IML_ID. This suggests that the IML_FI is more
important in understanding the momentum effect. In addition, the IML_FT helps to explain
the momentum profits given that all the estimated coefficient for IML_FI are positive and
the average return for IML_FT is 0.77% per month.

Third, in the Korean stock market, the duration factor defined as the difference between
the realized return of short-term and long-term duration stocks earns a significantly positive
premium which is not explained by the existing asset pricing models. The average monthly
return on the equal- (value-) weighted 1-10 portfolio is 2.85% (1.56%) per month, and it is
statistically significant. Furthermore, the duration factor is not explained by the CAPM, the
FF3 and the FF5. This implies that the duration factor is further exposed to a risk that is
distinguished from existing factors, providing a risk premium. Spanning tests among
factors also confirm that the duration factor has a statistically significant positive
relationship with the IML_FI, which supports the hypothesis of our study that predicts a
positive relationship between the two factors.

Fourth, we find that the duration factor comparably well captures the returns of the
momentum strategy. In the time-series regression in which the monthly return of
momentum strategies is a dependent variable and the monthly return of the market factor
and duration factor are explanatory variables, every exposure of momentum strategy return
on the duration factor (NMF) is statistically significant. In addition, we investigate the
explanatory power of each individual asset pricing model for the momentum strategies. The
model consisting of the market and duration factor shows an explanatory power of 54%—
67%, which is significantly higher than the FF3 with an explanatory power of 15%-35% or
the FF5 with that of 18%-36%. In particular, the risk-adjusted alpha is not statistically
significant, and the market factor’s beta is low and insignificant in all regressions, which
indicates that most of the explanatory power of the model nesting the market and duration
factor on the momentum strategy mainly stems from the duration factor.

Finally, when controlling for the duration factor, the explanatory power of the IML_FI on
the momentum strategy returns disappears. In the time-series regression with returns of
momentum strategy as a dependent variable and the market factor, duration factor, foreign/
institutional and IML_ID as independent variables, the estimated betas on the IML_FTI for all
momentum strategies are not statistically significant, and the magnitude of the betas is close
to zero. In contrast, the slope of the duration factor is still significant and economically large.
As a result, our empirical results support that the duration factor is the most important
ingredient in understanding the performance of the momentum strategy in the Korean stock
market.

Our study is different from prior works in that our study attempts to understand the
driving forces behind the momentum effect, while most prior studies have only focused on
the existence of the momentum effect. Of course, Kim and Lee (2018) investigate the
relationship between the momentum effect and the market liquidity in the Korean stock
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JDQS market. However, they focus on the pre-Asian financial crisis period, not the post-Asian
291 financial crisis period, and attempt to explain why momentum effect does not exist in the
Korean stock market during that period. Our study is also related to Moon and Song (2019),
who document the explanatory power of duration for cross-sectional stock returns. Their
work is related to ours in that duration is an important risk factor that is distinct from
traditional factors, but our study differs from theirs in that we examine the relation between
52 the duration factor and the illiquidity factor. More importantly, we study whether duration
factor can explain the momentum effect in the Korean stock market.

We attempt to discover the driving forces behind the momentum effect, a newly
discovered asset pricing anomaly in the Korean stock market. Given the fact that
understanding the cross section of stock returns is one of the most fundamental and
important questions in finance, our work contributes to the existing literature on empirical
asset pricing. In particular, our study is meaningful considering the lack of papers studying
on the source of momentum investment strategies in the Korean stock market.

This study is organized as follows. First, we review related literature in Section 2. We
describe data and provide main variables in Section 3 and report empirical results in Section
4. In Section 5, we conclude.

2. Literature review and implications

Literature on the momentum effect can be largely classified as studies on the existence of the
momentum effect and the driving forces behind the momentum effect. Research on the
sources of the momentum effect has been actively carried out in the US stock market, but
most of the research is limited to the existence of the momentum effect in the Korean stock
market. In this section, we draw implications by reviewing related literature in overseas and
the Korean markets.

2.1 Literature review for the existence of momentum

2.1.1 Querseas literature. Since the pioneering work of Jegadeesh and Titman (1993) in the
US stock market, numerous researchers have studied on the momentum effect. First,
researchers have examined whether momentum is observed in other countries’ stock
markets including the European stock markets, and they report that the momentum effect
exists in other countries too. For example, using the stock market data in 12 European
countries from 1980 to 1995, Rouwenhorst (1998) finds that even after controlling for several
risk factors, the average monthly return on the momentum strategy is approximately 1%
per month, indicating that the momentum effect is also present in the European markets.
Recently, Fama and French (2012) divide the global stock market into North America,
Europe, Japan and Asian markets excluding Japan and find that there is the momentum
effect among the stock markets except Japan.

Second, prior works document that the momentum effect appears not only in stock
markets but also in government bonds, currencies and commodity futures markets. Asness
et al. (2013) examine the momentum effects in diverse asset markets such as the US, UK,
Europe and Japan stock markets, and they find that momentum profit is present in bond,
currency and commodity futures markets as well. Recently, Brooks et al. (2018) discover the
presence of the momentum effect in the US corporate bond market.

Third, researchers have studied on the observing period for the performance of
momentum strategy. To measure the performance of the momentum strategy, a period (J)
for measuring past returns and a period for measuring future returns (K) are required.
Jegadeesh and Titman (1993) use the period for measuring past and future returns by 3, 6,9
and 12 months, respectively. Then, they analyze the performance of the momentum strategy
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for a total of 16 combinations. Fama and French (1996) measure the performance of a  Korean stock
momentum strategy by setting the period for measuring past returns by 11 months and the market
period for measuring future returns by one month. In addition, Novy-Marx (2012) finds that
the performance of its momentum strategy is improved when a momentum portfolio is
formed using returns between the past 12 and 7 months. In conclusion, the momentum effect
has still been observed since its debut in 1993, and now the momentum profit is present in
various asset classes. 53

2.1.2 Literature in the Korean stock market. Empirical evidence on the momentum effect
during the post-Asian financial crisis period is dramatically different from that during the
pre-Asian financial crisis period. While earlier works studying pre-Asian financial crisis
period report that momentum effect does not exist, recent studies using post-Asian financial
crisis period data or relatively long-term data find the momentum effect in the Korean stock
market. Prior studies are summarized as follows.

Earlier studies including Jung and Kim (2002) and Ahn and Lee (2004) document the
reversal effect rather than the momentum effect in the Korean stock market. In addition, Kho
(2006) also fails to find momentum effect in the Korean stock market using data from 2001 to
2004. However, recent studies using post-Asian financial crisis data find momentum effect
in the Korean stock market. Eom (2013) examines stocks listed in Korea Composite Stock
Price Index (KOSPI) and Korea Securities Dealers Automated Quotations (KOSDAQ) from
1980 to 2009 and reports that there is a negative momentum effect before the crisis, but the
positive momentum effect exists after the crisis. He additionally shows that the momentum
effect is stronger among firms with a high foreign ownership. Using the data from 1987 to
2014, Lee and Jang (2015) also report that the momentum effect has been strong in the
Korean stock market since 2000. Furthermore, Kim and Lee (2018) confirm the existence of
the momentum effect in the period after 2000, and they show that the momentum effect that
has been evident in the Korean stock market since 2000 is related to the increase in market
liquidity. In addition, Jang (2017) reports that the performance of the intermediate-term
momentum strategy, which is formed using the past 12 to 7 month returns, outperforms the
performance of the momentum strategy using the returns in the past six months, consistent
with the findings of Novy-Marx (2012) in the US stock market.

2.2 Literature review for the source of momentum

2.2.1 Risk-based and behavioral explanations. While most prior studies in the Korean stock
market have focused on the existence of the momentum effect, studies on the source of the
momentum effect have been actively conducted in overseas markets. The momentum effect
can be regarded as an anomaly in that it cannot be explained by the existing asset pricing
models such as CAPM, the FF3 and the FF5. Thus, numerous researchers have attempted to
understand the momentum effect based on risk-based and behavioral explanations [1].

First, studies on risk-based explanation can be summarized as follows. Analyzing the
effect of the market liquidity on the expected returns, Pastor and Stambaugh (2003) find that
a liquidity-based risk factor could account for approximately 50% of the momentum return
in the US equity market. In addition, Bansal et al. (2005) report that consumption risk based
on cash flows has a significant relation with the performance of the momentum strategy. In
addition, Liu and Zhang (2008) find that past winners have a higher sensitivity to the
industrial production growth rate than past losers, which can explain the momentum effect.

Second, studies on behavioral explanation can be summarized as follows. Daniel et
al. (1998) argue that the momentum profit is manifested by investors’ overconfidence
and self-attributive bias. In addition, Barberis et al. (1998) and Hong and Stein (1999)
report that investors’ underreaction to information could cause the momentum effect.
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JDQS Cooper et al. (2004) find that the performance of momentum strategy is related to the
291 overall market state, especially the overall past returns on the stock market, and that
their empirical results are consistent with the behavioral model. Finally, Chui et al
(2010) use the individualism index introduced by Hofstede (2001) to investigate the
phenomenon that the presence of the momentum effect varies from country to country.
They find that the existence of momentum effect is significantly related to the
54 individualism index of countries, which also explain why researchers have failed to find
the momentum effect in Asian countries where individualism is relatively weak.

While the aforementioned studies have shown some achievement, it is believed that there
is no perfect model yet for the majority to agree on the momentum effect. For example,
several papers have tried to explain the momentum effect with existing risk-based theory,
but no satisfactory results have been presented. For example, with the FF3, the slopes on
value factor (HML) of past winners are lower than those of past losers, meaning that the FF5
does not explain the momentum effect. In addition, the behavioral approach presented in
individual studies has its own achievement, but there is an overall disagreement on
interpreting the momentum effect as overreaction and underreactions, which are conflicting.

2.2.2 Other studies. Recent papers including Avramov ef al. (2016) and Chen and Yang
(2019) provide a new perspective on understanding the momentum effect. The work of
Avramov et al. (2016) is different from prior studies as they show that the momentum effect
is stronger when the market liquidity is high, unlike other anomalies. As Chordia et al. (2014)
document, most anomalies in stock markets are stronger in the low market liquidity state,
implying that they are linked to the limit-to-arbitrage. However, Avramov ef al. (2016)
empirically show that the momentum profit is positively related with market liquidity in the
USA, Japan and the ten euro-zone countries.

The work of Chen and Yang (2019) is distinct from prior research in that it explains the
time-series pattern of momentum returns considering different durations between past
winners and past losers [2]. Their findings are summarized as follows. First, the duration of
past winners (15.99) is lower than that of past losers (18.31) because past winners have a
higher dividend growth rate than past losers. Second, citing Albuquerque ef al. (2016) who
shows that the risk of time value is also priced in the market, they argue that investors
assign different values for the short-term future and long-term future over time because of
longevity risk. For example, increasing life expectancy implies that investors will spend
further into the future, which is in fact equivalent to a decline in current wealth, and which is
perceived as a bad market state. At this time, relatively long-duration stocks can hedge this
bad state caused by increasing life expectancy. Thus, investors would demand a low
expected return on these stocks. Third, Chen and Yang (2019) use the longevity risk as a
variable affecting time preference. That is, if investor’s life expectancy is realized to be
higher than expected (if time preference for the far future increases), they will try to increase
future consumption and reduce current consumption. As a result, Chen and Yang (2019)
empirically prove that as longevity risk changes over time, preferences for stocks with
different durations also change, and it leads to time-varying momentum returns.

2.3 Implications

Reviewing the prior studies leads to important implications. First, the study of Avramov
et al. (2016) and the fact that the momentum effect exists after the crisis when market
liquidity has increased imply that liquidity can play an important role in understanding the
momentum phenomenon in the Korean stock market. In particular, we examine how foreign
and institutional investors contribute to the formation of the momentum effect from the
perspective of the fact that the increase in liquidity in the Korean stock market is related to
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the expansion of participation of foreign and institutional investors. Second, we examine  Korean stock

whether there is a significant relation between stock durations and momentum returns market
given that prior works have not investigated the relationship between the two in the Korean

stock market.

3. Data and methodology

3.1 Data 55

We use common stocks listed on KOSPI and KOSDAQ from July 2001 to June 2019. Stocks
with a negative book value are excluded from the analysis and stocks that have missing
values of momentum, illiquidity, trading volume ratios by trader types and durations are
also excluded. All of the stock market data and accounting data required for this analysis
are obtained from FnGuide’s database. Total returns including dividends are used as stock
returns, and monthly CD 91 rates are used as a proxy for a risk-free rate.

3.2 Main variables
3.2.1 Momentum. Novy-Marx (2012) shows a superior performance in the intermediate-term
momentum strategy which is formed using returns in the past 12 to 7 months, compared to
forming a momentum portfolio using returns in the past six months. In the Korean stock
market, Jang (2017) finds empirical results consistent with findings of Novy-Marx. Guided
by these studies, we also measure the past returns as the sum of the monthly returns from
the end of the month #—11 to the end of the month #—6 as of the end of each month ¢
(formation period).

3.2.2 Ilhiquidity. Following Avramov et al. (2016), we use the illiquidity measure
introduced by Amihud (2002). The illiquidity of stock 7 is calculated at monthly frequency
using daily stock market data for the past six months as follows:

1 QA Rl
Ly

ILLIQ; o, ; V0L, 1)

R; sis return, and VOL, 4 is trading volume on day d, respectively, and D;,; is the number of

days with nonzero trading volume. We include stocks that have at least 50 available daily

observations for the past six months.

3.2.3 Trading ratio of foreign and nstitutional investors. To measure which group has
led more transactions for individual stocks, we use the sum of foreign and institutional
trading volume and individual trading volume. Specifically, at the end of each month #, the
sum of the foreign and institutional trading volume divided by the total trading volume
(the sum of the foreign, institutional and individual trading volume) for stock 7 is defined as
the trading ratio for foreigners and institutions, which is denoted as FIR;;. We define Voll-i[
and Volf?as the trading volume of foreigners/institutions (FI) and individuals (ID) for stock ¢
over the past six months as of time £, respectively. Then, FIR; ( is defined by equation (2):

FIRy = Volf] / (Volf] + Voll?) @)

3.2.4 Duration. To estimate duration of individual stocks, we follow the methodology of
Weber (2018), who calculates cash flow duration based on Macaulay duration. The
definition of cash flow duration is given in equation (3) as follows:
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In equation (3), ME is the market value at the time of calculation, CF; is cash flow at time

t and 7 is an expected return of the stock. Estimating the cash flow duration requires

forecasted cash flows up to the future time ¢, and the specific time # is set by 40 (in quarter)

56 as is in Weber (2018). Cash flow at future time ¢ is forecasted using an account identity,

whichis BE;, = BE; _ 1+ E; — CF,or BE/BE; _ 1 — 1=E/BE; 1 — CF/BE; _1BEisa

book value, £ is earnings and E/BE is ROE. The growth rate of BE is assumed to be the

same with the growth rate of sales, and the growth of sales and ROE are assumed to follow

AR(1) process, respectively. Under these assumptions, we can estimate the future 40

quarters’ cash flows. Following Weber (2018), the coefficients of AR (1) processes of the ROE

and growth of sales in the above duration model are defined as 0.41 and 0.24, respectively.

Long-term average growth rates of ROE and growth of sales are set by 12% and 6%, and

the interest rate 7 is set by 0.12. The duration is calculated at the end of June each year £,

using the accounting data for the fiscal year end /—1 and the market value at the end of June
of the year.

3.3 Main factors

3.3.1 Returns on momentum strategy. To reinforce robustness of empirical results, the
return on the momentum strategy is extracted from the following three strategies. First,
stocks listed in KOSPI are sorted based on their past returns at time #, and we keep the
values of the bottom 10% and top 10% past returns to be used as breakpoints. Then, for all
stocks listed in KOSPI or KOSDAQ), each stock is classified as loser if its past return is lower
than the bottom 10% threshold and classified as winner if its past return is higher than the
top 10% threshold. Next, the value-weighted return of the winner’s portfolio at time # + 1 is
deducted from the value-weighted return of the loser’s portfolio at time ¢+ 1, which is
defined as the return of momentum strategy (WML10). Second, the KOSPI bottom 20%
(30%) and the top 20% (30%) of past returns are used as breakpoint to produce WML20
(WML30) with the same preceding method.

3.3.2 lliquidity factors by investor groups. We calculate the illiquidity factor by investor
group (foreigner/institutional and individual) after controlling for firm size. First, the stocks
listed on the KOSPI and KOSDAQ are classified as large and small stocks at the end of each
month # using the median market value of stocks listed on the KOSPI as breakpoints. Then,
stocks for each size group are subdivided into high FIR and low FIR groups based on the
median value of FIR;, We may assume that foreigners and institutions have led
transactions on a stock for the past six months if the stock has the higher FIR;, ratio.
Finally, for each of the four groups double-sorted by firm size and FIR, individual stocks are
divided by the bottom 30%, middle 40% and top 30% of the illiquidity characteristics,
ILLIQ); ,, calculating the value-weighted return for each portfolio. As a result, a total of 12
portfolios of 2 x 2x 3 is produced at monthly frequency. We calculate the arithmetic average
of the portfolio returns consisting of stocks with top 30% illiquidity in the large-high FIR
group and the portfolio returns consisting of the top 30% illiquidity in the small-high FIR
group and the arithmetic average of the portfolio returns consisting of stocks with bottom
30% illiquidity in the large-high FIR group and the portfolio returns consisting of the
bottom 30% illiquidity in small-high FIR group. Then, the difference in the two arithmetic
averages is defined as a IML_FI, which is referred to as IML_FI (foreign/institutional
illiquidity minus liquidity). The same approach is applied to the IML_ID (individual
illiquidity minus liquidity), which is defined as the arithmetic average of returns of top 30%
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illiquidity portfolios in large-low FIR and small-low FIR minus the arithmetic average of = Korean stock
returns of bottom 30% illiquidity portfolios in large-low FIR and small-low FIR. market

For comparison, we also calculate the overall illiquidity factor that does not take into
account investor group. Specifically, we divide entire stocks into large-cap and small-cap
groups based on the median market value of the stocks listed in KOSPIL. Then, we subdivide
stocks for each size group into the bottom 30%, median 40% and top 30% in order of the
illiquidity characteristic of individual stocks and calculate the value-weighted returns of the 57
portfolios. The arithmetic mean return of the top 30% illiquidity stocks in large-cap and
small-cap groups is deducted from the arithmetic mean return of the bottom 30% illiquidity
stocks in large-cap and small-cap groups, which is defined as the overall illiquidity factor
and denoted as IML (illiquidity minus liquidity).

3.3.3 Duration factor. We construct a duration factor using the duration of individual
stocks, following the portfolio construction methodology of Fama and French (1993).
Specifically, at the end of June in year £, we divide entire stocks into large-cap and small-cap
groups using the breakpoints that are the median market value of the KOSPI-listed stocks
and subdivide stocks for each size group into the bottom 30%, median 40% and top 30% in
order of the duration, resulting in a total of six portfolios. The portfolio formed at the end of
June year ¢ are kept until the end of June year ¢+ 1, and the monthly returns of the portfolios
are calculated by value-weighting returns of the individual stocks in each portfolio. The
duration factor is then calculated by the average of the large-low duration portfolio and
the small-low duration portfolio minus the average of the large-high duration portfolio and
the small-high duration portfolio. We denote the duration factor as NMF (near minus far).

3.3.4 Other factors. We use several asset pricing models, CAPM, the FF3 and the FF5, to
estimate risk-adjusted returns of stocks. The market return is defined as the value-weighted
returns of the whole stocks listed in KOSPI. The other factors of FF3 or FF5 are constructed
by following the methodology described by Famaand French (1993) and Fama and French
(2015).

4. Empirical results

4.1 Summary statistics

Table 1 shows summary statistics for the main variables in this study. Panel A reports the
mean, standard deviation, top 25%, 50% and 75% sample values for the variables, and
Panel B represents the correlation matrix among the variables. Size is the logarithm of the
market value, BM is the logarithm of the book value divided by the market value, Mom
represents the sum of monthly returns for the past 12months to 7months, Illgis the
logarithm of the illiquidity of individual stocks, FIR is the proportion of foreign and
institutional trading volume to the total trading volume incurred in the past six months and
Dur refers to the duration of individual stocks. The results of Table 1 can be summarized as
follows. First, foreigners and institutions account for approximately 13% of the total
transaction amount in the KOSPI and KOSDAQ during the sample period, which may be
resulted from the low proportion of institutional and foreign transactions in the KOSDAQ
market. It is supported by the high estimated correlation between FIR and firm size of 0.772.
In addition, the correlation between FIR and Illq is estimated to be —0.457, which means that
foreign and institutional investors trade stocks with relatively high liquidity. Second, the
average duration of the firms included in our sample is estimated to be 12.50 years, while the
bottom 25% and the top 25% values of duration are estimated to be 9.50 and 16.58,
respectively. In addition, the correlation between duration and BM is —0.527, meaning that
duration of value stocks is relatively lower than that of growth stocks, consistent with the
US evidence from Lettau and Wachter (2007).
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29’1 Size BM Mom Tlig FIR Dur
Panel A: summary statistics
Mean 11.27 0.02 0.09 -0.39 0.13 12,50
Std 1.44 0.82 0.41 2.07 0.18 11.33
25% 10.30 -0.48 -0.13 -1.57 0.02 9.50
50% 10.97 0.07 0.04 —0.41 0.05 13.63
58 5% 1188 058 025 0.77 016 1658
Panel B: correlation matrix
Size 1.000 —0.179 0.091 —0.736 0.772 0.022
BM —0.179 1.000 0.035 0.297 —0.015 —0.527
MOM 0.091 0.035 1.000 —0.154 0.043 —0.045
Tllq —0.736 0.297 —0.154 1.000 —0.457 —0.142
FIR 0.772 —0.015 0.043 —0.457 1.000 —0.060
Dur 0.022 —0.527 —0.045 —0.142 —0.060 1.000
Notes: This table reports summary statistics for the main variables in this study. Panel A shows the mean,
standard deviation, top 25%, 50% and 75% values of the variables, and Panel B shows the correlation
matrix of the variables. Size is the logarithm of market value; BM is the logarithm of the book value divided
by market value; Mom is a sum of the past 12 to 7 months returns; Illq is the logarithm of individual stocks’
Table 1. illiquidity; FIR is the trading ratio of foreign and institutional investors for the past six months; Dur is
Summary statistics  individual stocks’ duration. The sample period is from July 2001 to June 2019
Table 2 presents summary statistics of the main factors used in this study. We use the
market factor (MKT), size factor (SMB), value factor (HML), profitability factor (RMW) and
investment factor (CMA) to estimate risk-adjusted returns of individual stocks, and we use
IML_FI, IML_ID and NMF to examine their relationship to momentum returns. Panel A
reports monthly returns of the factors, and Panel B displays a correlation matrix among the
factors. The results of Table 2 can be summarized as follows. First, the mean returns on the
MKT SMB HML RMW CMA IML_FI IML_ID NMF
Panel A: summary statistics
Mean 0.63 0.15 1.35 0.52 0.22 0.77 1.39 1.32
[t] 147 0.35 4.88 2.50 1.06 3.92 492 495
Std. 5.75 5.00 4.29 337 3.49 317 4.61 3.80
Panel B: correlation matrix
MKT 1.00 0.07 0.04 0.22 0.17 —042 —0.34 0.08
SMB 0.07 1.00 —-0.19 -0.13 —-0.08 —0.01 -0.22 -0.21
HML 0.04 —0.19 1.00 0.41 0.14 0.44 0.27 0.71
RMW 0.22 -0.13 0.41 1.00 -0.17 0.13 0.24 0.42
CMA 0.17 —0.08 0.14 —0.17 1.00 0.00 —0.31 0.16
IML_FI —0.42 -0.01 0.44 0.13 0.00 1.00 0.49 0.45
IML_ID —0.34 —0.22 0.27 0.24 —0.31 0.49 1.00 0.33
NMF 0.08 -0.21 0.71 0.42 0.16 0.45 0.33 1.00
Notes: This table presents summary statistics of monthly returns of the eight factors. Mean returns, their ¢-
statistics and standard deviations of each factor are shown in Panel A, and the correlation matrix of the
Table 2 factors is shqwn in Panel B. The factors' include the market (MKT), size (SMB), value (HML), proﬁtability
able z. . (RMW) and investment (CMA) factors in Fama-French’s five-factor model, and the foreign/institutional
Returns on main illiquidity (IML_FI), individual illiquidity (IML_ID) and duration (NMF) factors introduced in this study.
factors The sample period is from July 2001 to June 2019
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value and profitability factors among the five factors of Fama-French are statistically = Korean stock
significant. In particular, the monthly average return on the value factor is estimated to be market
very large at 1.35% per month (t-values = 4.88), which is consistent with the results of prior
studies in the Korean stock market (Kang et al.,, 2019). Second, the IML_FI and the IML_ID
introduced in this study are significantly positive, implying that there is an illiquidity
premium in the Korean stock market. In particular, the individual illiquidity premium turns
out to be very high at 1.39%, which could be related to the high proportion of transactions 59
by individuals for stocks with relatively low liquidity. Third, the average monthly return of
the duration factor is estimated to be also very high at 1.32% per month (¢-values =4.95),
which means that the returns of short duration stocks are higher than the returns of long
duration stock. Fourth, the correlation between the HML and NMF factors is found to be
0.71, and this high correlation is also consistent with the results of Table 1 in which value
stocks have shorter duration than growth stocks. Although the correlation between the two
factors is high, there is a possibility that the two factors have different explanatory power
over the momentum strategy returns. We consider this issue later.

Table 3 shows the mean excess returns and risk-adjusted returns on the portfolios of
winners, losers and the winner minus loser stocks. Panel A represents the results of equally
weighted portfolios, and Panel B displays the results of value-weighted portfolios. To

Risk-adjusted returns ~ L10 W10 WML10 L20 W20 WML20 L30 W30 WML30

Panel A: equal-weighted

Excess 7 —0.14 0.70 0.84 027 093 0.65 050 1.00 0.50
[7] —0.23 1.24 3.36 047 167 315 088 1.82 2.84
CAPM « —0.75 0.06 0.81 -033  0.29 0.62 —-0.10 037 047
[7] —1.84 0.16 344 —-0.88 0.85 312 -027 115 2.83
FF3 a -0.77  —0.09 0.68 —040  0.09 0.49 —-0.22 014 0.36
[7] —288 —042 2.56 —-1.88 0.50 2.27 —-1.13 090 1.94
FF5 a -0.73  —0.05 0.68 -037 013 0.49 —-0.18 018 0.36
[7] —-325 -0.23 262 -212 076 2.32 -119 123 2.00
Panel B: value-weighted

Excess 7 —0.18 0.58 0.76 003 1.08 1.06 027 110 0.83
[7] —0.33 1.03 1.58 006 206 2.53 061 215 243
CAPM « -088 —0.11 0.77 —0.61 040 1.01 —0.33 042 0.75
[7] —-278 —0.36 1.61 —-237 168 247 -175 226 2.31
FF3 a —-0.78 —0.29 0.50 —055 0.35 0.89 —-032 038 0.69
[#] —-261 -—1.04 1.08 —-229 141 217 -189 201 2.19
FF5 o —-0.77 —0.28 0.49 —053 034 0.87 —031 038 0.68
[7] —-260 —1.02 1.10 —222 139 2.14 -1.83 202 215

Notes: This table represents the excess and risk-adjusted returns of the three momentum strategies. Equal-

weighted and value-weighted portfolio results are shown in Panel A and B, respectively. The risk-adjusted

returns () are calculated by the CAPM, the Fama-French three-factor model (FF3) and the Fama-French

five-factor model (FF5). To construct portfolios based on past returns, we sort stocks listed in KOSPI based

on past returns as the sum of the monthly returns from the end of the month #—11 to the end of the month

t—6 as of the end of each month #, and keep the values of the bottom 10% and top 10% values to be used as

breakpoints. Then, for all of the stocks listed in KOSPI or KOSDAQ, each stock is classified as loser if its

past return is lower than the bottom 10% threshold and classified as winner if its momentum characteristic Table 3.
is higher than the top 10% threshold. Next, the value-weighted return of the winner’s portfolio at time ¢+ 1 Excess and risk-
is deducted from the value-weighted return of the loser’s portfolio at time ¢+ 1, which is defined as the . q ¢
return of momentum strategy (WML10). With the same preceding method, we calculate the returns of adjusted returns o
momentum strategies (WML20) and (WML30). All #-statistics are consistent with the Newey-West’s (1987) the momentum
correction with lag 4. The sample period is from July 2001 to June 2019 strategy
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JDQS estimate the risk-adjusted returns, we use the CAPM, FF3 and FF5. In Panel A, the average

29,1 monthly returns for the three strategies, WML10, WML20 and WML30, are all statistically
significant with their values of 0.84%, 0.65% and 0.50% per month, respectively. The risk-
adjusted returns are statistically significant as well, implying that the existing asset pricing
models cannot explain the momentum effect in the Korean stock market. In Panel B, we find
the similar results to those of Panel A. However, the mean return on the WML10 portfolio is

60 not statistically significant at the 5% level.

Consequently, the results in Table 3 indicate that there is the momentum effect in the

Korean stock market, and it is not explained by the existing asset pricing models such as the
CAPM, the FF3 and the FF5.

4.2 liquidity factor and momentum strategy returns

In this subsection, we examine the explanatory power of the illiquidity factor for momentum
profit. We examine the relation between the illiquidity factor and the momentum profit
because prior works report that momentum profit is significantly related to market liquidity
(Avramov et al., 2016; Kim and Lee, 2018). In general, when market liquidity increases, the
return on stocks with relatively low liquidity is higher than the return on stocks with
relatively high liquidity, and thus, the illiquidity factor is likely to earn a positive return.
Therefore, if the momentum strategy has better performance when market liquidity
improves as found in prior research, then the illiquidity factor can explain the performance
of the momentum strategy. Moreover, we divide the illiquidity factor as the foreign/
institutional and IML_ID to reflect the empirical evidence from prior studies. For example,
Kim and Lee (2018) document that the momentum effect has emerged since the IMF crisis
when foreign investors began to actively trade, and Kang et al (2014) find that momentum
investment strategies of foreign investors after the IMF crisis are related to the existence of
the momentum effect in the Korean stock markets.

Table 4 presents the average and risk-adjusted returns for the overall illiquidity factor
(IML), IML_FT and IML_ID. Specifically, Panel A presents the average returns for each
illiquidity factor and their Newey-West f-statistics, and Panels B-D present the risk-
adjusted returns of each illiquidity factor and their Newey-West f-statistics with CAPM, the
FF3 and the FF5, respectively. The results of Table 4 can be summarized as follows. First,
all illiquidity factors have significantly positive mean returns. This is consistent with the
results of prior research (Jang et al.,, 2012), which argue that the illiquidity premium exists in
the Korean stock market. The mean return of IML_ID is estimated at 1.39% per month, and
the mean return of IML_FI is estimated at 0.77% per month, which means that the
illiquidity premium is higher in stocks with a relatively high proportion of individual
transactions. Second, the alphas for the three illiquidity factors turn out to be statistically
significant regardless of the models used for risk-adjusting, which indicates that the existing
asset pricing models do not properly explain the illiquidity premium. This implies the
possibility that the illiquidity factors have different information which is distinct from
factors in the existing asset pricing models.

Table 5 shows the results of time-series regressions where the value-weighted returns of
the three momentum strategies are used as a dependent variable, and the factors in the
existing asset pricing model, IML, IML_FI and IML_ID are used as independent variables.
The asset pricing models used in the regressions are the CAPM, the FF3 and the FF5. Panel
A reports the average returns on the individual momentum strategies, and Panel B reports
the results of time-series regressions using the overall illiquidity factor along with the
factors of each asset pricing model as explanatory variables, as in a form of equation (4):
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IML IML_FI IML_ID Korean st?{cl;
Coef 1 Coef [t] Coef [ marke

Panel A: mean returns
Hr] 118 489 0.77 392 1.39 492

Panel B: CAPM

@ 1.32 5.35 0.92 4.68 1.56 5.62 61
MKT —0.22 —5.01 —0.23 —5.63 —2745 —5.03
Panel C: Fama-French three-factor model

@ 0.84 3.67 0.43 2.49 1.21 4.42
MKT —0.23 —5.76 —0.25 —6.83 —0.28 —5.28
SMB —0.03 —0.62 0.08 277 —0.11 —-1.82
HML 0.36 591 0.37 7.76 0.26 354
Panel D: Fama-French five-factor model

a 0.85 3.72 0.44 2.56 1.22 4.65
MKT -0.23 —5.58 —0.26 -7.01 —0.26 -5.17
SMB —0.05 —0.98 0.08 2.55 —-0.14 —2.64
HML 0.34 5.04 0.33 6.66 0.24 3.83
RMW 0.10 1.15 0.07 1.34 0.21 2.09
CMA 1.18 4.89 0.04 0.70 —0.36 —3.50

Notes: This table shows the results of time-series regressions of returns of IML, IML_FI and IML_ID on
the factors of the existing asset pricing models. IML is the overall (market-wide) illiquidity factor, and
IML_FTI is the IML_FI. In addition, IML_ID is the IML_ID. The asset pricing models used are CAPM, the Table 4
Fama-French three-factor model and the Fama-French five-factor model. Coef stands for the estimated L able 2.
coefficients, and [#] stands for the Newey-West corrected -statistics for each estimate. The sample period is Mliquidity factors by
from July 2001 to June 2019 investor group

7= a+ BMIML, + Zl. y,-Factorsﬁ + €. 4)

7¢1s a return of the momentum strategies at time ¢, and Fi actorsi is a time ¢ return of factor 7
included in the asset pricing models consisting of CAPM, FF3 and FF5. To save space, we
only report the alpha and beta on the illiquidity factor for the momentum strategies. The ¢-
statistics for each estimate are corrected by Newey-West estimation with lags of 4.

Looking at the results of WML20 and WML30 as dependent variables, the coefficient on
IML 1s 0.10-0.16, and most of their ¢-statistics are lower than 1. This means that the overall
illiquidity factor cannot explain the momentum effect. Based on the prior research, we ask
whether the IML_FT has an explanatory power for the momentum effect. To this end, the
time-series regressions are conducted as shown in equation (5) in which the monthly return
of each momentum strategy is a dependent variable, and the foreign/institutional and
IML_ID in addition to the factors of individual asset pricing models are used as independent
variables. The results are reported in Panel C of Table 5:

re = a+ BMFIIML_FLL + g™M-PIVMLL_ID; + Zl. y;Factors, + € ®)

The results that use WML20 and WML30 as dependent variables can be summarized as
follows. First, the estimated coefficients of IML_ID are —0.03 to 0.11, and the absolute values
of the ¢-statistics are all lower than 1. In other words, the explanatory power of the IML_ID
for the momentum effect does not exist in the Korean stock market. Second, the estimated
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29 1 Model WML10 WML20 WML30
’ Coef [7] Coef [7] Coef [£]
Panel A: average momentum profits
Hr 0.76 158 1.06 253 0.83 243
Panel B: regression results with IML as an independent variable
62 +CAPM  « 0.34 0.71 0.81 1.86 0.56 158

pME 0.32 2.19 0.16 1.05 0.13 1.07

+FF3 Y 0.25 051 0.80 1.87 057 1.67
pME 0.29 1.74 0.11 0.68 0.11 0.83

+FF5 Y 0.27 058 0.79 1.85 0.56 1.64
pME 0.25 1.46 0.10 0.58 0.11 0.77
Panel C: regression results with IML_FI and IML_ID as independent variables

+CAPM  « 0.29 0.60 0.82 1.87 0.56 1.58
pIMLIT 0.35 2.08 0.29 171 021 159
pHMLID 0.10 0.69 —0.05 —0.35 —0.02 —0.15

+FF3 Y 0.23 047 0.86 2.00 0.60 177
pIMLEL 0.30 145 0.31 1.67 0.25 1.62
pMLID 0.12 0.78 —0.08 —0.60 —0.04 —0.32

+FF5 a 0.32 0.69 0.87 2,04 0.62 1.79
pMLIT 0.32 157 0.29 156 0.25 1.65
pMLID 0.02 0.13 —0.11 —0.69 —0.06 —047

Notes: This table reports the time-series regression results in which the value-weighted returns of the three
momentum strategies are regressed by the illiquidity factors and factors of CAPM, the Fama-French three-
factor model (FF3) or the Fama-French five-factor model (FF5). IML, IML_FI and IML_ID are the overall
(market-wide) illiquidity factor, IML_FI and IML_ID, respectively. The mean returns are presented in Panel
A, and the regression results of momentum returns on IML and factors of the existing asset pricing models
are shown in Panel B:

7 =a+ BIMLIMLt + Z yl-Factarsi + €
-

7; is the momentum return at time £, and Factorsi are the returns on factors of CAPM, the Fama-French
three-factor model or the Fama-French five-factor model. In Panel C, the regression results of momentum
returns on IML_FI, IML_ID and factors of the existing asset pricing models are represented

r=a+ BMIML_FL + g™ -PIML_ID, + Y v Factors; + €,
Table 5. i
Regression results of

momentum profits on  To save the space, we only report alphas and betas on each illiquidity factor. [£] stands for the Newey-West
illiquidity factors t-statistics with lag 4. The sample period is from July 2001 to June 2019

coefficients of IML_FT are 0.21-0.29, and when compared with the estimated coefficients of
IML_ID that are almost zero, it can be inferred that the IML_FT is a much more important
factor in understanding the momentum effect. Furthermore, considering that all of the
estimated coefficients for IML_FI are positive and that the average return for IML_FT is
0.77%, the IML_FT helps to explain the mean returns of the momentum strategy. In addition,
the t-statistics of IML_FI are 1.56-1.71, with some coefficients estimated statistically
significant at the 10% level. Consequently, the results in Table 5 indicate that the IML_FI
has explanatory power on the momentum effect in the Korean stock market.
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4.3 Duration factor and momentum strategy returns Korean stock
4.3.1 Duration factor. In this subsection, we examine the explanatory power of the duration market
factor for the momentum strategy returns. Traditionally, duration has been very important
in analyzing the bond market, but recent studies have also focused on duration to explain
the cross-sectional differences in stock returns (Lettau and Wachter, 2007; Chen and Yang,
2019; Moon and Song, 2019).Guided by the related literature, we also examine the
explanatory power of the duration factor for the momentum profits. 63

To analyze duration and the performance of the momentum strategy, we first investigate
the relation between the duration and the stock returns. In particular, as with prior studies,
we examine whether there is a negative relation between the duration and stock returns. To
do so, we divide firms into decile groups sorted by the duration and examine the holding-
period returns of the decile portfolios, which is presented in Table 6. Panel A represents the
results of the equal-weighted portfolio, and Panel B displays value-weighted portfolio
results. Specifically, they include the average monthly excess return (Raw «) for the decile
portfolios and the alphas of the CAPM, the FF3 and the FF5.

The results of Table 6 are summarized as follows. First, as in the prior studies, stocks
with shorter (longer) duration earn higher (lower) average returns. For the equal- (value-)
weighted case, the lowest decile duration portfolio has a higher monthly average return by
2.85% (1.56%) per month than the highest decile duration portfolio, and the return
difference is statistically significant. In addition, it can be inferred that the difference in
returns between the lowest and highest duration portfolio is highly economically significant
considering that the average monthly returns for WML10, WML20 and WML30 are 0.76%,
1.06% and 0.83%, respectively. Second, the difference in returns between the lowest and
highest duration portfolio is not explained by the competing asset pricing models. In the
case of CAPM, the alphas of the equal-weighted and value-weighted returns have a

Risk-adjusted returns 1 2 3 4 5 6 7 8 9 10  1-10

Panel A: equal-weighted

Raw a 190 18 154 138 129 114 073 035 -011 -095 285
[[] 338 345 290 265 237 199 130 062 —-018 -141 659

CAPM a 130 127 095 078 069 051 010 —029 -0.75 -149 279
[ 431 427 325 263 218 147 029 -081 -177 -283 657

FF3 a 054 064 053 047 049 039 013 —-026 -062 -136 1.90
[[] 451 486 422 307 292 224 056 -135 —240 —-410 544

FF5 a 058 068 057 052 053 043 015 —022 -058 -131 1.90

[£] 4:62 496 501 364 367 297 080 -131 -284 —-459 579
Panel B: value-weighted

Raw a 112 140 097 105 079 048 078 054 014 -043 156
[ 18 276 193 192 168 115 154 118 029 —0.78 342
CAPM a 040 077 036 037 015 —-005 013 —009 -047 -104 144
[ 147 323 157 190 093 -027 064 —-042 —-183 —-266 315
FF3 a —019 005 006 013 007 002 026 006 -036 -111 092
[ —069 028 026 063 041 012 120 028 -162 -3.07 193
FF5 a —019 006 006 014 008 003 026 005 -034 -1.09 089

[f] —071 031 0.26 068 042 014 124 026 —158 —311 192

Notes: This table shows the equally-weighted (Panel A) and value-weighted (Panel B) returns of decile

portfolios sorted by the duration and their alphas (a) for CAPM, the Fama-French three-factor model (FF3) . Table'G.
and the Fama-French five-factor model (FF5). [¢] stands for the Newey-West f-statistics with lag 4. The Decile por tf01_105
sample period is from July 2001 to June 2019 sorted by duration
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JDQS statistically significantly positive value, and the magnitude of the alphas is almost equal to
291 the average return of each portfolio, implying that CAPM does not capture the relation
between the duration and the stock returns. For the two Fama-French models, the
magnitude of alphas is somewhat attenuated, but it is still statistically significant.
Consequently, the difference in returns between short-term and long-term duration stocks is
economically and statistically significant and not explained by the existing asset pricing
64 models. This indicates that the duration factor is further exposed to risks distinguished from
the existing factors for future stock returns, providing a risk premium. As one source of the
additional risks, the time preference risk (longevity risk) suggested by Chen and Yang (2019)
may be considered. Longer duration stocks earn relatively low returns because those stocks can
be used for a hedge against the bad risk of a sudden decrease in wealth induced by an increase
in investors’ life expectancy. As a result, the empirical results of our study that stocks with
lower duration show better performance are consistent with the existing literature
documenting that the longevity risk is negatively priced.

To ensure that the duration factor contains additional risks that the existing factors do
not capture for future stock returns and that the risks are properly priced, we conduct a
spanning test with existing factors. The spanning test includes the five factors of Fama-
French, the IML_FI and IML_ID formed in Section 4.2 and the duration factor. The results
are tabulated in Table 7. First, looking at the results of the spanning tests for each factor of
the Fama-French five-factor model, only the market factor (MKT) generates statistically
significant constant with #-values of 2.17, indicating that only the market factor among the
Fama-French’s five factors is not explained by the remaining factors. Furthermore, the value
factor (HML) is known to earn a significant premium in the Korean stock market, but we
find that the constant of HML in the spanning test is not statistically significant, mainly
resulted from the high explanatory power of IML_FI and NMF. Second, examining the
results of the spanning tests for each IML_FIand IML_ID, we find that the illiquidity factors
for each investor group are not explained by the Fama-French five-factor model, consistent
with the results in Section 4.2. However, when adding the duration factor to the Fama-
French five-factor model, the coefficient on the duration factor is statistically significant, and
the constant term for the IML_FT loses its statistical significance. Third, when the duration
factor is served as a dependent variable, the constant term becomes statistically
insignificant when adding the IML_FI and IML_ID to the Fama-French five-factor model,
although the duration factor is not spanned by the Fama-French five-factor model itself. In
particular, the slope on IML_FI and IML_ID is estimated at 0.27 and 0.11, respectively,
which indicates that the duration factor is more closely related to the foreign/institutional
illiquidity factor.

To sum up, the results in Table 7 show that the duration factor return is related to the
return on the illiquidity factors of the two investor groups, especially the duration factor is
more linked to the IML_FI. In general, when market liquidity is high, the return on relatively
illiquid stocks is higher than the return on liquid stocks, and thus it is likely that the return
of the illiquidity factor is realized at a higher value. In addition, when the market liquidity
rises, investors may prefer assets with a relatively short maturity owing to the expectation
of increasing future interest rates, which increases demand for assets with lower duration,
resulting in a positive realized return of the duration factor. The result that the duration
factor is highly related to the IML_FI means that foreigners and institutions are more
sensitive to the duration of stocks. In other words, the utility of foreign and institutional
investors is more sensitive to a fluctuation in time preferences than the utility of individual
investors, which may be related with the fact that pension funds and insurers, the leading
institutional investors, are heavily affected by life expectancy.
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Independent var.
Dep.
var. Const MKT SMB HML RMW CMA IML_FT  IML_ID NMF
MKT 0.81 0.15 0.04 0.43 0.20 —0.88 -0.23 0.36
[7] 217 1.69 0.34 317 1.74 —7.04 —2.84 214
SMB 0.61 0.15 —0.12 —0.09 —0.24 0.52 -0.30 -0.21
[4] 1.50 1.80 -1.07 —0.81 -2.02 4.19 -3.34 -1.17
HML 0.24 0.02 —0.04 0.21 0.07 0.26 —0.03 0.61
[7] 1.10 0.34 -1.05 272 1.01 2.82 —0.59 7.05
RMW —0.15 0.16 —0.03 0.20 —0.25 —0.02 0.09 0.20
[#] —0.85 3.75 -0.79 3.02 —4.28 -0.27 1.45 2.66
CMA 0.24 0.09 —0.10 0.08 —0.29 0.16 -0.30 0.21
[7] 112 1.82 -1.89 0.99 —4.46 1.80 -3.22 241
IML_FI 0.44 —0.26 0.08 0.33 0.07 0.04
[4] 2.56 —7.01 2.55 6.66 1.34 0.70
IML_FI 0.30 —0.26 0.09 0.16 0.01 0.00 0.30
[7] 1.74 —7.24 3.06 2.83 0.27 0.11 4.16
IML_ID 1.22 —0.26 —0.14 0.24 0.21 —0.36
[4] 465 —5.17 —2.64 3.83 2.09 —3.50
IML_ID 1.05 —0.26 —0.12 0.04 0.14 —0.40 0.37
[7] 4.00 —522 —2.24 0.57 1.37 —4.12 4.22
NMF 0.47 0.01 —0.05 0.54 0.19 0.11
[4] 2.27 0.13 -1.01 8.14 321 1.66
NMF 0.22 0.10 —0.06 0.43 0.15 0.14 0.27 0.11
[7] 1.04 2.07 -1.20 6.78 253 2.39 3.16 2.33

Korean stock
market

65

Notes: This table reports the results of spanning tests. The spanning test of a specific factor ¢ with respect
to a specific factor model M is conducted as follows:

fi=d +3 vfl + e

JjeM

where /7 is a return of the specific factor at time £, and f] is a return at time # of factor j included in the
specific factor model M. Factors used in the spanning tests are the market (MKT), size (SMB), value (HML),
profitability (RMW), investment (CMA), foreign/institutional illiquidity (IML_FI), individual illiquidity
(IML_ID) and duration (NMF) factors. [#] stands for the Newey-West-corrected #-statistics with lag 4. The
sample period is from July 2001 to June 2019

Table 7.
Spanning tests

Now we examine whether the duration is reasonably linked with the term-structure of stock
returns. If the duration measure presented in this study works properly, firms with short
(long) duration should be the firms proceeding projects focusing mainly on relatively short-
term (long-term) profits. To test this argument, we investigate exposures to the duration
factor of the 25 industry returns provided by FnGuide. By the definition of the duration
factor, the higher exposure implies that the industry focuses more on short-term
profitability. Exposure to the duration factor of a specific industry is estimated by a time-
series regression of excess returns of the industry on the market and duration factor. The
estimated exposures are presented in Table 8.

Notable findings in Table 8 are as follows. First, the medical equipment/services,
semiconductors and software industries show the low exposure to the duration factor, and it
is known that these industries focus relatively more on long-term future profitability.
In particular, the estimated exposure of the medical equipment/services industry is very low
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29 1 o Bxvr BukT @ Bxmr BukT
’ Industry Coefficients [7]
Energy -0.30 0.36 1.03 —0.63 2.57 9.68
Materials —0.51 0.37 1.00 —2.14 497 19.32
Capital goods —0.56 0.23 1.22 —1.82 1.95 1551
66 Commercial service 0.05 —0.09 0.67 0.14 —0.92 7.65
Transportation —0.90 0.59 1.24 —243 3.70 14.84
Motor vehicles and parts 0.19 —0.05 1.07 0.52 —0.46 17.13
Consumer durables and clothes 0.25 —0.06 0.96 0.78 —0.59 12.31
Consumer service 0.74 —0.48 0.95 0.73 -1.03 5.19
Media -0.15 —0.31 0.80 —0.40 -3.79 9.31
Distribution —0.29 0.18 0.93 —0.86 1.73 12.46
Food/beverage and tobacco 0.28 —0.03 0.47 1.08 —0.42 11.93
Daily necessities 0.77 0.06 0.70 1.56 0.46 7.32
Medical device/service 0.42 —0.57 1.02 0.75 —4.54 9.32
Drug and bio 1.01 —0.28 0.80 207 —213 9.47
Bank —0.29 0.06 1.07 —1.00 0.60 14.34
Other financial institutions —0.65 —0.27 1.06 —0.84 -1.16 9.66
Insurance 0.11 0.11 0.94 0.38 122 11.51
Real estates —0.54 0.03 0.67 -097 0.22 5.26
Securities —0.56 0.08 1.54 -1.27 0.72 18.26
Software 0.32 —047 0.98 0.71 —4.55 10.79
Hardware —0.34 —0.23 1.08 —0.94 —2.67 14.12
Semiconductors 1.29 —0.52 1.00 3.16 —4.48 8.64
Display —0.60 —0.38 1.13 -1.36 —2.89 11.68
Telecommunication -0.19 —0.19 0.45 —0.51 -1.90 7.33
Utilities —0.46 0.15 0.49 —1.24 1.52 7.78
Table 8. Notes: T.his table shows the results of time-series regressions of 25 industry portfolios’ monthly returns on
. the duration factor and market factor. Byvr and Byt are the estimated betas on the duration factor and
Regression results of

! . market factor, respectively. The industry classification is based on the classification code provided by
mdustry.portfohos Fnguide. [¢] stands for the Newey-West f-statistics with lag 4. The sample period is from July 2001 to June
on duration factor 2019

at —0.57. Second, the transportation, energy, materials and distribution industries show the
high exposure, especially the transportation industry with the highest exposure of 0.59. The
transportation, energy and distribution industries are typically considered as an industry
pursuing short-term future profitability, and the materials industry has relatively high
exposure to the duration factor owing to the nature of the intermediate goods industry. In
sum, the results in Table 8 indicate that the duration measure and the duration factor
presented in this study capture the term-structure representing sensitivity of firms to short-
or long-term future profitability.

4.3.2 Duration and momentum strategy returns. Now, we examine the explanatory
power of the duration factor for the momentum strategy returns. The economic reason for
the link between the momentum returns and duration factor is based on the fact that
winners have relatively shorter duration than losers, exposing them to the time preference
risk (or longevity risk) negatively [3]. Thus, winners should have a relatively higher
exposure to the duration factor than losers. To verify that the momentum returns are
directly related to the duration factor, we run a time-series regression of monthly returns of
the three momentum strategies on the market and duration factor, and the regression results
are presented in Table 9.
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Coefficients » Korean stock

market

L10 M80 W10 WMLI10 L10 M80 w10 WMLI10
a —0.45 0.15 —0.20 0.25 —1.40 2.83 —0.64 0.52
Bukr 111 0.98 1.08 —0.03 15.14 92.57 16.54 -0.27
Bawr —0.33 —0.04 0.07 0.40 —4.50 —2.60 0.59 2.79
Explaining”"2 0.67
Explaining™ 0.35 67
Explaining"™® 0.36

L20 M60 W20 WML20 L20 M60 W20 WML20
a —0.21 0.05 0.23 0.45 —0.83 0.62 0.91 1.06
Bukr 1.02 0.98 1.06 0.04 17.30 50.27 18.20 0.40
Bawvr —0.31 —0.05 0.13 0.44 —4.22 -1.89 1.66 352
Explaining”®? 0.58
Explaining™ 0.15
Explaining"™® 0.18

L30 M40 W30 WML30 L30 M40 W30 WML30
a -0.07 0.00 0.32 0.39 —0.34 —0.01 1.56 1.10
Bukr 0.96 0.98 1.07 0.12 18.83 35.99 21.67 1.30
Bavr —0.21 —0.02 0.08 0.28 —344 —0.65 1.18 2.68
Explaining”®? 0.54
Explaining™ 0.17
Explaining"™™® 0.19
Notes: This table reports regression results of the three momentum strategies’ returns on the duration
factor and the market factor. Bxvr and Bk are the estimated betas on the duration and market factor,
respectively. “Explaining (proportion)” means the explanatory power of a specific factor model for
momentum returns and is calculated as follows:

Explaining” = 7ZZ'EMBZEVZ] ,
Elr]

where M indicates the specific factor model, 7 indexes factors included in M, E[f;] is the mean return of factor Table 9

7, B; 1s beta of the momentum returns to factor 7 and £[7] is the average momentum return. Dur2 indicates
the two-factor model of NMF and MKT, FF3 is the Fama-French three-factor model and FF5 is the Fama- Explan_atory power
French five-factor model. [£] stands for the Newey-West -statistics with lag 4. The sample period is from  of duration factor on
July 2001 to June 2019 momentum returns

The main results of Table 9 are summarized as follows. First, the slope on the duration
factor (NMF) is always positive. The estimated slope on the duration factor of WML10,
WML20 and WML30 is 0.40 (¢-statistic of 2.79), 0.44 (f-statistic of 3.52) and 0.28 (¢-
statistic of 2.68), respectively. Second, Table 9 presents the individual models’
explanatory power (measured by the explaining proportion) for the momentum
strategy returns, and we find that a two-factor model of MKT and NMF shows the
much higher explanatory power than other models. For example, with the WML20
portfolio, MKT and NMF have the explaining proportion of 58%, whereas the
explaining proportion of the FF3 and the FF5 is very low at 15% and 18%,
respectively. In particular, in terms of low and insignificantly estimated MKT beta, we
can infer that most of the explanatory power of the two-factor model for the
momentum strategy returns comes from the duration factor. Third, the risk-adjusted
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JDQS return of the momentum strategies measured by alpha is statistically insignificant in
291 all 1Tegressions, indicating that the duration factor explains the momentum returns
well.
Consequently, the results of Table 9 imply that the duration factor is the main
driving force in explaining momentum returns. This is consistent with the study of
Chen and Yang (2019) which shows that momentum strategy earns a positive return
68 in a state of a preference for the short-term future when the duration factor generates
a positive return because past winners have relatively lower duration than past
losers.

Finally, we compare the explanatory power of the illiquidity factor and the duration
factor for the momentum strategy returns. We perform this analysis because the
explanatory power of the IML_FI for the momentum returns is linked to the duration factor,
as shown in Table 5. In other words, the duration factor return is realized at a positive value
following the increase in a demand for low duration stocks providing profits more on the
short-term future owing to the change in time preference, and the momentum return is
positively realized at the same time because of the preference for winners that have low
duration, and the illiquidity factor return is also positively realized because market liquidity
rises at these times. Moreover, because foreign and institutional investors are relatively
more affected by the time preference risk, the relationship between the momentum and
IML_FI becomes more apparent as we found in the earlier section. This implies that the
relationship between the momentum and IML_FI should disappear if the duration factor is
included.

To test this, we run a time-series regression with the market factor, IML_FI and duration
factor as independent variables and each momentum strategy return as a dependent
variable, and the regression results are tabulated in Table 10.

Table 10 shows that estimated beta on the IML_FT is not statistically significant for all
momentum strategies, and the magnitude of the beta is also close to zero. In contrast, the
duration factor beta of WML10, WML20 and WML30 is estimated to be high at 0.32, 0.51
and 0.31, respectively, and the betas of WML20 and WML30 are statistically significant.
Thus, when the duration factor is controlled, the explanatory power of the IML_FT for the
momentum returns loses its significance. As a result, the empirical results of this study
support that the duration factor is the most important ingredient in explaining the
momentum profit in the Korean stock market.

5. Conclusion

The momentum effect is one of the most puzzling phenomena in finance. Since Jegadeesh
and Titman’s (1993) pioneering work for the US stock market, it has been observed in other
countries and not explained by the existing asset pricing models. Prior studies find that the
momentum effect is observed after the IMF crisis in the Korean stock market. Given this, we
attempt to understand the driving force behind the momentum effect in the Korean stock
market, and specifically, we examine the ability of the illiquidity factor and duration factor
to explain the momentum strategy returns.

We find that the momentum effect is observed in the Korean stock market after the
post-Asian financial crisis, and the IML_FT accounts for the momentum effect to some
extent. The most striking finding of this study is that the duration factor is very
powerful in explaining the momentum profits. The two-factor model consisting of the
market and duration factor shows a significantly higher explanatory power for
the momentum effect than the FF3 and the FF5. Furthermore, after controlling for the
duration factor, the explanatory power of the IML_FI on the momentum strategy
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Coefficients [ Korean stock

market
L10 M80 w10 WML10 L10 M80 W10 WML10
a —0.28 0.17 —0.14 0.14 -0.92 294 —0.46 0.29
Bukr 1.09 097 111 0.02 17.11 80.15 16.95 0.22
BvL_F1 0.18 0.01 0.33 0.16 1.40 0.58 242 0.75
B, —0.24 —0.03 -0.19 0.05 —29 —1.42 -1.75 0.31
Bwvr —031  —0.04 0.01 0.32 301 182 0.09 1.58 69
Explaining 0.82
L20 M60 W20 WML20 L20 M60 W20 WML20
a -0.21 0.04 0.38 0.59 —0.81 0.40 1.49 1.37
Bukr 1.04 0.99 1.04 0.00 18.30 44.85 16.92 —0.05
BvL F1 0.19 0.03 0.16 —0.03 1.76 0.72 1.26 -0.14
BmL D —0.08 0.00 —0.21 —0.13 -1.09 0.10 —251 -0.95
Bawvr —0.35 —0.06 0.16 0.51 -351 -1.89 1.44 2.78
Explaining 0.44
L30 M40 W30 WML30 L30 M40 W30 WML30
a -0.10 0.02 0.35 0.45 —0.49 0.23 1.76 127
Bukr 0.98 0.98 1.08 0.10 22.68 29.69 21.28 1.23
B r 0.11 0.05 0.13 0.02 1.26 0.66 1.28 0.13
B 1D —0.01 —0.04 —0.08 —0.08 -0.12 —1.26 -1.31 —0.64
Bavr —0.25 —0.02 0.06 0.31 -3.06 —0.49 0.66 2.03
Explaining 0.46
Notes: This table reports the regression results of the three momentum strategies’ returns on the duration
factor, market factor, IML_FI and IML_ID. Bykr, Bnmr Bmve k1 and B, are the estimated betas on
the market factor, duration factor, IML_FI and IML_ID, respectively. “Explaining (proportion)” means the
explanatory power of a specific factor model for momentum returns and is calculated as follows:
Explaining = M7 Table 10.
Efr] Regression results of
where 7 indexes factors included in factor model M, E[f;] is the mean return of factor 7, 8; is beta of the momentum returns
momentum returns to factor  and E]7] is the average momentum return. [#] stands for the Newey-West ¢- on duration factor
statistics with lag 4. The sample period is from July 2001 to June 2019 and illiquidity factor

returns disappears, which eventually confirms that the duration factor is the most
important ingredient in explaining the performance of the momentum strategy in the
Korean stock market.

Our study is different from prior works in that our study attempts to understand the
driving forces behind the momentum effect, while most prior studies have only focused on
the existence of the momentum effect. We attempt to discover the driving forces behind the
momentum effect, a newly discovered asset pricing anomaly in the Korean stock market.
Given the fact that understanding the cross section of stock returns is one of the most
fundamental and important questions in finance, our work contributes to the existing
literature on empirical asset pricing. In particular, our study is meaningful given the lack of
literature studying on the source of momentum profit in the Korean stock market. We hope
our study helps improve the understanding of researchers and practitioners on the
performance of the momentum strategy.
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JDQS Notes

29,1 1. Itis hard to believe that the momentum effect is a consequence of data-mining in that momentum
effect exists world-widely and across various asset classes.

2. While duration is a very important indicator in the bond market, it is not often used in the stock
market because the maturity of stocks is not specified. However, some prior studies have
employed duration in stock markets. For example, using accounting identities Dechow ef al

70 (2004) calculate duration of stocks employing the same methodology with Macaulay Duration of
bonds, and Van Binsbergen et al. (2012) calculate duration of individual stocks by classifying
stocks into stocks paying dividends and stocks not paying dividends in a short-term future.
These prior studies report that stocks with longer duration earns lower expected returns, which
implies downward sloping yield curve. This has emerged as a new puzzle in the finance since it is
not consistent with the theoretical results of Campbell and Cochrane (1999) and Bansal and
Yaron (2004) who argue that the upward or flat slopes should be observed in the stock market.
The work of Chen and Yang (2019) is conducted to explain the stock-duration puzzle in which
short-duration stocks generate higher returns than long-duration stocks.

3. Though not reported, the average duration characteristics of WML10, WML20, WML30 (the
differences in duration between winners and losers) are —1.68, —1.32, and —1.06 respectively,
and all of the values are statistically significant at 1% level.
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