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The study investigates the relationship between liquidity and returns on a
stock exchange in a frontier market. The paper applies three asset pricing
models, including Capital Asset Pricing Model (CAPM), the Fama-French
three-factor model, liquidity-augmented three-factor model. To measure the
liquidity in the study, five measures: quoted spread, trading volume, trad-
ing value, Amihud measure, and turnover ratio were applied. The empirical
research is carried out in 179 non-financial companies on the Ho Chi Minh
Stock Exchange in Vietnam from 2011 to 2019. The study documents that
liquidity is an essential source of effect on stock returns on the Ho Chi Minh
stock exchange. Using the GRS-test, the models were compared and as-
sessed. The result shows that the liquidity-augmented three-factor model
with liquidity factor is the most significant model to capture the impact of
liquidity on stock returns on the Ho Chi Minh Stock Exchange

1. Introduction

iquidity is a determinant of investment

decisions on stock exchanges; it affects

the stock returns on investment through
the cost of trading to transfer the ownership of
stocks. Amihud and Mendelson (1986) con-
ducted an early empirical study and document-
ed a positive relationship between illiquidity
and stock returns. Since then, several studies
have worked on the relationship of the liquidi-
ty-stock return, including Brennan and Sub-
rahmanyam (1996), Datar et al. (1998), Chor-
dia et al. (2001), Amihud (2002), Pastor and
Stambaugh (2003), and many other research-
ers. However, the empirical evidence shows
the different results of the relationship of the
liquidity-stock return. Some studies provided a
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strong positive liquidity-stock returns relation-
ship, others presented contrasting evidence, or
no evidence of therelationship. Leirvik et al.
(2017) did not find any evidence of the rela-
tionship between liquidity and stock returns.
Jun et al. (2003) found that stock returns in
emerging markets positively affect aggregate
market liquidity.

The power of liquidity’s impact on asset pric-
ing has attracted much attention in the litera-
ture. However, most studies focus on the stock
market in developed countries. This paper
refers to a stock exchange in a frontier market
in Vietnam. The Vietnamese stock market
differs from developed markets and emerging
markets. It is characterized by a limited num-
ber of transactions, which are also relatively
small. Listed companies trade infrequently,
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and the trading volume is low. Vietnam has

a lower development level than the existing
“mainstream’ emerging markets but has been
developing fast for the last few years. There-
fore, an analysis of the stock market liquidity
and stock returns on the Vietnamese stock mar-
ket is justified and essential. This study imple-
ments research on the Ho Chi Minh Stock
Exchange in Vietnam, focusing on the recent
years- from 2011 to 2019. This study inves-
tigates the relationship between liquidity and
stock returns using five measures: spread, trad-
ing volume, trading value, turnover ratio, and
Amihud measure. The study analyzes the rela-
tionship during the period from 2011 to 2019.
The study applies three asset pricing models
to examine the relationship between market
liquidity and stock returns instead of analysis
of the firm-specific characteristic by panel
data regression, which is applied in Batten and
Vo (2014). This paper uses the Generalized
Method of Moments (GMM) approach, which
has not been applied in previous studies on the
same topic in Vietnam. The GMM approach is
an estimated method that Hansen (1982) for-
malized for linear or non-linear economic and
finance models. The remainder of the paper is
structured as follows. Section 2 provides the
literature in the relationship between liquid-
ity and stock returns. Section 3 describes the
data and methodology for this study. Section 4
analyzes the empirical results of the regression
models; section 5 is the conclusion.

2. Literature review

Narayan & Zheng (2011) document the impact
of liquidity on returns on the stock exchanges
in China: Shanghai stock exchange (SHSE)
and Shenzhen stock exchange (SZSE). Authors
find evidence that liquidity has a negative
effect on returns on the SHSE more than on
SZSE. However, the result does not illustrate
strong evidence of the impact of market liquid-
ity on stock returns across three liquidity prox-
ies: the trading volume, the turnover rate, and
the trading probability.

Leirvik et al. (2017) investigate the impact of
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market liquidity on stock returns in the Nor-
wegian stock market during the period 1983-
2015. The study does not indicate any evidence
of the relationship between liquidity and stock
returns in Norway. Leirvik et al. (2017) com-
pute four different measures of liquidity: the
bid-ask spread derived by Amihud and Men-
delson (1986), the simple high-low ratio by
Corwin and Schultz (2012), and the turnover
measure.

Chang et al. (2010) execute a study concerning
the liquidity-stock return relationship on the
Tokyo Stock Exchange (TSE) from February
1975 to December 2004. The paper computes
five liquidity proxies, including two liquidity
proxies (share turnover, dollar trading volume)
and four illiquidity proxies (Amihud ratio
(2002), two measures derived by Lesmond et
at. (1999) and Liu (2006) ). The study indicates
a negative effect of market liquidity on stock
returns on TSE. Ahn et al. (2007) find that
companies on the TSE have stock returns relat-
ing positively to illiquidity measures.

Li et al. (2014) apply the Liquidity- adjusted
capital asset pricing model, derived by Acha-
rya and Pedersen (2005), to investigate the
relationship between liquidity, liquidity risk,
and stock returns in Japan from period 1975-
2006. Li et al. (2014) follow Amihud (2002),
Hasbrouck (2009), employ daily stock illiquid-
ity as liquid proxy, computed as the ratio of
absolute daily returns over daily trading value.
The study shows that liquidity is a determinant
of stock returns.

Sterenczak (2017) analyzes the impact of stock
liquidity on stock returns on the Warsaw Stock
Exchange during the period 2011-2015. The
study employs a cross-sectional, time-series,
and pooled cross-sectional time-series model
to estimate the relationship between liquidity
and stock returns. Sterenczak (2017) uses the
Amihud ratio (2002) as the liquidity measure
and documents that liquidity negatively affects
on stock returns.

Most empirical research on the relationship of
liquidity-stock return has focused on developed
stock markets. Amihud and Mendelson (1986)
pointed out the negative relationship by us-
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ing the NYSE data from 1961 to 1980 and the
bid-ask spread as a liquidity proxy. Brennan and
Subrahmanyam (1996) found a negative rela-
tionship on the NYSE from 1984 to 1991. Datar
et al. (1998) also found a similar empirical result
for the NYSE between 1963 and 1991.

Lam and Tam (2011) examined the relation-
ship in the Hong Kong stock market during the
1981-2004 period. These authors indicate that
the liquidity-augmented four-factor model best
explains the variations in stock returns.

Liu et al. (2020) investigate the liquidity
returns around the financial crisis of 2007-
2009 on stock markets in four countries U.S.,
UK, Germany, and China. The study splits

the sample into three subperiods: pre-crisis,
during-crisis, and post-crisis. They identify
significant evidence that the German and UK
stock markets exhibit a positive liquidity pat-
tern concerning stock returns.

There are several studies on the liquidity of
the Vietnamese stock market. Batten and Vo
(2014) analyze the relationship between liquid-
ity and stock returns on the Ho Chi Minh Stock
Exchange from January 2007 to June 2010.
Batten and Vo (2014) employed multivari-

ate linear regression to estimate the relation-
ship and used the turnover ratio as a liquidity
measure. The result documents a positive
correlation concerning liquidity- stock return
relationship. Vo and Bui (2016) studied the
relationship between liquidity and stock returns
on Ho Chi Minh Stock Exchange from 2007 to
2012. Vo and Bui (2016) follow the literature
of Chan et al. (1991), Chordia et al. (2001),
and Chang et al. (2010), who applied the
capital asset-pricing model in their study. The
article shows the positive correlation between
liquidity measures and stock returns; and the
negative correlation between illiquidity mea-
sures and stock returns. These previous studies
only considered one or two liquidity measures
and small sample size.

Overall, the above discussion highlights a
growing body of research conducted to capture
the relationship between stock-market liquid-
ity and stock returns. However, there has been
limited studies on the liquidity of the frontier

markets. The impact of liquidity on stock
returns has gained our significant interest in
investigating this relationship in the Vietnam-
ese stock market. Moreover, the study contrib-
utes to the literature because it is different from
previous studies in Vietnam. This study uses
data sets with a larger sample size, and adopts
a diversified approach that considers multiple
asset pricing models simultaneously. There-
fore, this study provides a more comprehensive
perspective on this relationship.

3. Data and methodology
3.1. Data

The primary source for the data in this study

is obtained from Thomson Reuter Datastream.
The authors gather daily closing prices data
from the Securities State Commission of Viet-
nam. First, the authors calculate the monthly
data for each stock from daily data, then calcu-
late the value-weighted average for whole mar-
ket. We use monthly data for 179 companies
on the Ho Chi Minh Stock Exchange covering
January 2011 to December 2019. For the risk-
free monthly rate, we calculate the equivalent
interest rates from the 1-year Vietnamese Gov-
ernment Bonds during the same period, which
was gathered from IMF data.

3.2. Methodology

This section presents the time-series models to
explore the link between stock market liquid-
ity and rates of return. This part illustrates the
framework of the asset pricing models, e.g.,
the Capital Asset Pricing Model, Fama-French
(1993) three-factor model, and liquidity-aug-
mented three-factor model. These models have
supported valid pricing models in contempo-
rary research and have taken a crucial role in
literature. Specifically, the paper applies to
investigate the power of liquidity in explaining
rates of return on stock markets. The authors
analyze the regression models by using Stata
15.1 software.

The paper starts by analyzing the traditional
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CAPM, which is described in Sharpe (1964)
and Lintner (1965) as follows

R, —R,=a +BMER +& (1)
where R —R, is portfolio excess returns, the
difference between portfolio returns (Rpt) and
risk-free rate (R,). MER is the market excess
returns, which is calculated as the difference
between market returns and the risk-free rate of
return.
Fama and French (1993) emphasize that size
and book-to-market equity are significant vari-
ables in explaining stock returns. The authors
suggest that the size and book-to-market equity
relate to economic fundamentals that proxy for
common risk factors in returns. They note that
size refers to profitability and has effects on
earnings. Large companies have higher earn-
ings on assets than small companies. Regard-
ing the book-to-market equity ratio, Fama
and French (1993) argue that companies with
high book-to-market equity (a high book value
relative to stock price) have persistently low
earnings on assets. On the other hand, a low
book-to-market value ratio (a low book value
relative to stock price) is associated with high
earnings. They illustrate a model to estimate
variation in returns associated with a size and
book-to-market equity.
R, —R;=a +pB MER +s SMB +hHML, +
£, @)
where MER  is the market factor, SMB, is the
mimicking portfolio for the size factor, HML,
is the mimicking portfolio for the book-to-
market factor.
The proxy for the market factor, MER,, is the
market excess return, the difference between
market portfolio return (R ) and risk-free rate
(R,), MER =R_ —R_.The value-weighted
return calculates the market portfolio return
in the sample stocks on the HOSE, represent-
ing the market portfolio on stock exchange.
The market portfolio contains all stocks in the
sample for the HOSE.
The daily returns of stocks are computed by
the difference between logarithm stock prices
as

R, =log(P,) ~log(P, ) (3)
in which P, , P, | are closing prices on day t
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and t-1, respectively. The log returns have an
advantage that is a continuously compounded
rate over time.

At the beginning of each year, Fama and
French (1993) construct five portfolios to
mimic the underlying risk factors in returns as-
sociated with a size and book-to-market value
(BM). They divide the companies into two size
groups, according to market capitalization, re-
ferring to them as small (S) and big (B) groups,
in which the median is the dividing point. They
also sort companies in the original sample into
three book-to-market equity groups based on
the breakpoints of the ranked values of the
book-to-market equity ratio, defining them as
the bottom 30% (Low - L), the middle 40%
(Medium - M), and the top 30% (High - H).
Fama and French (1993) divide the companies
into three groups based on book-to-market
equity and two groups based on market value
(size), arguing that “book-to-market equity has
a stronger role in average stock returns than
size” (Fama and French 1993, p.9).

Fama and French (1993) form six portfolios
from the intersections between two size groups
and three BM groups: S/L, S/M, S/H, B/L,

B/M, and B/H. For instance, the B/H portfolio
contains companies in both the large-size and
high-BM groups. Similarly, the S/H portfolio
consists of the companies in the small-size
group and the high-BM group. Then, Fama
and French (1993) separately calculate value-
weighted returns for the six portfolios each
month in a given year.

SMB (small minus big) is the common risk
factor in returns associated with the size. SMB
is the difference between the simple average
of small portfolios’ returns (S/L, S/M, and S/H)
and big portfolios’ returns (B/L, B/M, and B/H)
each month. The SMB considers controlling
the influence of BM, concentrating on the dif-
ferent performance in returns of small and big
companies. SMB is calculated for each month
t, as follows: (4)

SMB, =

(S/H+S/M+S/L)— (B/H + B/M + B/L)
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HML (high minus low) is the common risk
factor in returns associated with book-to-
market equity- that is, the difference between
the average returns of two high-BM portfo-
lios (S/H and B/H) and the average returns of
low-BM portfolios (S/L and B/L). Fama and
French (1993) control the size factor and calcu-
late HML, focusing only on the difference in
returns of high- and low-BM companies.

we, = S/H+B/H) - (S/L+ B/L)

)

MER is the market excess return, used as a
proxy for the market factor. Fama and French
(1993) define MER as the difference between
market returns and the risk-free rate. The
market rate of return is computed on the value-
weighted market capitalization of all stocks in
the sample.

Similarly, other factors usually augment the
three-factor model of Fama and French (1993).
For instance, Fama and French (2015) expand
their three-factor model with the profitability
and investment factors. In another common
addition, Pastor and Stambaugh (2003) extend
the liquidity factor. The four-factor model that
includes liquidity are estimated as follows:

R, —R;=a +B MER +s SMB +hHML +
\VPIMVt te, (6)
where SMB  is the return on a “small minus
big” mimicking portfolio in month t; HML, is
the return on a “high minus low” mimicking
portfolio in month t; and IMV  is the return

on an “illiquid minus very liquid” mimicking
portfolio in month t. €, is the residuals as-
sumed to have a zero mean, which does not
correlate with other explanatory variables. o,
Bp, S, hP and y, are the intercept and coeffi-
cients in the above regression models.
Amihud et al. (2015) propose the following
method to calculate the liquidity factor, IMV
(illiquid minus liquid). The original sample
separates companies into three groups based
on the liquidity measure, the most illiquid
group (1), the moderate liquid group (7), and
the most liquid group (V), in a 30%:40%:30%
proportion (Chan and Faff 2005). The study

constructs six portfolios based on the intersec-
tion between size and liquidity measures (577,
S/T, S/V, B/I, B/T, and B/V). Then, the value-
weighted average monthly returns of each port-
folio are computed for each month in the given
year. The liquidity factor (/MV) is constructed
in the same way as HML. The monthly liquid-
ity factor is the difference between the average
returns of low liquid portfolios (/) and those of
high liquid portfolios (V) as follows:

_(5/1+B/1)=(5/V +B/V)
2

IMV,

(7

Fama and French (1993) argue that they con-
struct the mimicking portfolios for the com-
mon risk factors for returns (SMB and HML) to
diminish the variance of firm-specific factors.
The returns in six intersection size-BM port-
folios are computed by value-weighted market
capitalization. Because the return variances re-
late negatively to size, applying value-weight-
ed components is beneficial in minimizing
variance. Moreover, they indicate that “using
value-weighted components results in mimick-
ing portfolios that capture the different return
behaviors of small and big stocks, or high- and
low-BM stocks, in a way that corresponds

to realistic investment opportunities” (Fama
and French 1993, p.10). Chan and Faff (2005)
indicate an advantage in mimicking portfo-
lios, namely, that SMB, HML and IMV are
orthogonalized with respect to each other. The
orthogonality feature occurs because construc-
tion method controls the other factors while
forming each mimicking portfolio. For in-
stance, the IMV mimicking portfolio is formed
from illiquid portfolio and a matching liquid
portfolio (e.g., S/ and S/V). In particular, the
mimicking portfolios’ construction in Fama
and French (1993) ensures that a mimicking
portfolio is distinguished by another factor. For
example, the liquidity factor (IMV) is separated
from the value factor (HML) by controlling the
possible noise of the book-to-market ratio.
Following Fama and French (1993), the paper
uses the Gibbons, Ross, and Shanken (1989)
(GRS-test) method to assess the models. The
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factor slopes Bp, s, h andy_ capture the varia-
tion in rates of return when the intercept o
should be equal to zero. The liquidity factor
does not affect stock returns when the GRS-
test cannot reject the hypothesis. The GRS-test
follows an F-distribution and computed as
follows:

F — statistic = (A'T 4) 2282

Lx(N—K)xing,

~F(L,N —K—L+1)
(&)

where N denotes the time-series observations,
and L is the number of portfolios. In the for-
mula (3.10), K-L is the number of explanatory
variables (excluding the intercept). A is the
column vector of the regression intercepts. 2. is
the variance-covariance matrix of the residuals
of the regressions (Brennan and Subrahman-
yam 1996). The F-statistic presents the result
of the GRS-test on the null hypothesis that the
intercepts in the regressions are jointly equal to
Zero.

The paper constructs five portfolios for each
year y during the period 2011 to 2019 by
sorting stock with liquidity. Monthly liquid-

ity measures for stocks in the sample are
computed. The eligible stocks are sorted into
five equal portfolios (P1, P2, P3, P4, and P5),
which are associated with their liquidity based
on the liquidity measurement in January at
each year. Portfolio P1 contains the most liquid
stocks, while portfolio P5 includes the most il-
liquid stocks. It benefits in examination effects
of liquidity measures in a standard specifica-
tion. For each portfolio, the return in month ¢
as is calculated as follows:

)
R,, = Z w; xR,

iinp

where w, is the value-based weights, depend-
ing on the proportion of market equity value.
Liquidity is characterized by multi-dimension,
i.e., tightness, depth, resilience, and cannot

be represented by one measure. The research
considers multidimensional liquidity; thus, the
research applies a comparably wide range of
liquidity measures. In the paper five liquidity

measures, i.e., SPRD, VOL, VAL, TO, and
AMIHUD are used. Quoted spread (SPRD) is
the the difference between the best ask price
and the best bid price. Traded volume (VOL) is
the number of traded shares for stock i on day
d. Traded value (VAL) is the amount of traded
value for stock i on day d. And the turnover
ratio (TO) is a ratio of the traded volume over
the number of shares outstanding. Amihud
measure (AMIHUD) is an illiquid measure, a
ratio of the absolute of return and the trading
value.

The regression models in equations (1), (2)

and (6) are estimated by using the General-

ized Method of Moments (GMM). It is similar
to other forms, such as ordinary least squares,
pooled regression or Fama-Macbeth’s (1973)
method but does not require strict data distribu-
tion assumptions. Moreover, the GMM estima-
tion is more efficient because it can adjust for is-
sues like heteroskedasticity and autocorrelation.
Specifying the regression models is verified by
using the GRS test statistic. Gibbons, Ross, and
Shanken (1989) derived the GRS F-test to test
the hypothesis, in which the intercepts in the
regressions are jointly equal to zero. The expla-
nation power of the liquidity factor is addressed
by comparing the specification of regression (1),
(2), and (6), which is without the liquidity factor
in the regression and liquidity-augmented three-
factor regression.

4. Empirical results and discussion

The section presents the empirical results of
relationship between stock market liquidity and
stock returns on the Vietnamese stock market.
The study applies the models to investigate li-
quidity’s power of explaining stock returns on
the HOSE. The time-series regressions used in
the study are the traditional CAPM (see Equa-
tion 1), the three-factor model developed by
Fama and French (1993) (see Equation 2), the
liquidity-augmented three-factor model (see
Equation 6). This section reports the descrip-
tive statistics of the variables on the HOSE in
the first part. Then, the research describes the
correlation between variables in the regres-
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sion models. The dependent Table 1. Descriptive statistics of the variables on the HOSE
variables are excess portfolio

Variables Mean Std. Dev. Minimum Maximum
returns as P1_measure, P2_
measure, P3_measure’ P4_ MER -0.0031 0.0237 -0.0666 0.0663
measure and P5_measure. SMB 0.0004  0.0035 -0.0087 0.0093
The stocks on the HOSE are  “pypyy 0.0006  0.0092 -0.0231  0.0339
sorted and distributed in five
equal portfolios, which are IMV_SPRD -0.0001  0.0107  -0.0443 0.0205
associated with the liquidity IMV_VOL 0.0008 0.0108 -0.0380 0.0239
measures. The first portfolio v vaL 0.0014  0.0091  -0.0261 0.0240
P1_measure contains the IMV_TO 0.0017  0.0104 -0.0355  0.0232
most liquid stocks, and the = : . s .
fifth portfolio PS_measure IMV_AMIHUD 0.0010  0.0091 -0.0316 0.0225
includes the most illiquid P1_SPRD -0.0049  0.0329 -0.0953  0.1294
stocks relating to a particular "5, "gppny -0.0063  0.0270 -00759  0.0760
liquidity measure. The in-
dependent variables include P3_SPRD -0.0037 0.0226  -0.0687 0.0614
MER, SMB, HML and IMV_ P4 _SPRD -0.0047  0.0180 -0.0657 0.0317
measure (see Annex 1). P5_SPRD -0.0058  0.0155 -0.0586  0.0311
Table 1 illustrates descriptive
statistics of the explanatory P1_VOL -0.0069  0.0321  -0.0900 0.1007
variables on the HOSE. P2 VOL -0.0054 0.0270 -0.0815 0.0910
In Table 1, the average P3_VOL -0.0042  0.0236 -0.0761 0.0657
market excess return (MER) "5 7y, o 00028 00179 -00610  0.0441
value is -0.0031 per month
0.0663. The second factor P1_VAL -0.0079  0.0297  -0.0919 0.0794
in the Fama-French models, 5y y/p) -0.0042  0.0272 -0.0887  0.0899
SMB has an average return
0.0004. The book-to-market P3_VAL -0.0047  0.0227 -0.0638 0.0771
factor (HML) has a higher P4 VAL -0.0044  0.0191 -0.0766 0.0420
average than SMB at 0.0006.  p5 yaL -0.0038  0.0167 -0.0603 0.0395
Simultancously, the largest P1_TO 0.0082 00326 -0.0986  0.1071
value of the HML is 0.0399, — - . - :
more than three times as P2_TO -0.0050 0.0273 -0.0787 0.0941
large as the largest value of P3 TO -0.0034  0.0225 -0.0722 0.0592
SMB. Most of the liquidity P4_TO 00035 00174 -00659  0.0354
factors, IMV_measure, are
positive except for the SPRD ~ P5_TO -0.0052  0.0148  -0.0582 0.0312
proxy at -0.0001. The liquid-  P1_AMIHUD -0.0074  0.0294  -0.0859 0.0935
ity factor represented by the  p5 ApMIHUD -0.0053  0.0285 -0.0926  0.0967
turnover ratio has the highest
average of return at 0.0017, P3_ AMIHUD -0.0052  0.0224  -0.0652 0.0704
On the other hand, all the P4_ AMIHUD -0.0031 0.0195 -0.0694 0.0585

excess portfolio returns have P5_ AMIHUD -0.0043 0.0156  -0.0512 0.0295
negative values. Generally,
two less illiquid portfolios Notes: see explanation of the variables in Annex 1.

P4_measure and P5_mea- Source: Own study
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Table 2. Dickey-Fuller tests of variables on the HOSE

Variables z(t) p-value Variables z(t) p-value
MER -6.756 0.000 P1_VAL -8.725 0.000
SMB -10.336 0.000 P2_VAL -8.518 0.000
HML -8.698 0.000 P3_VAL -7.146 0.000
IMV_SPRD -8.556 0.000 P4_VAL -7.456 0.000
IMV_VOL -9.751 0.000 P5_VAL -7.691 0.000
IMV_VAL -10.872 0.000 P1_TO -8.429 0.000
IMV_TO -9.031 0.000 P2_TO -7.904 0.000
IMV_AMIHUD -10.328 0.000 P3_TO -7.285 0.000
P1_SPRD -8.282 0.000 P4_TO -7.613 0.000
P2_SPRD -7.471 0.000 P5_TO -8.175 0.000
P3_SPRD -7.601 0.000 P1_AMIHUD -8.932 0.000
P4_SPRD -7.257 0.000 P2_AMIHUD -8.068 0.000
P5_SPRD -8.845 0.000 P3_ AMIHUD -7.701 0.000
P1_VOL -8.493 0.000 P4_ AMIHUD -7.309 0.000
P2_VOL -8.126 0.000 P5_ AMIHUD -7.162 0.000
P3_VOL -7.677 0.000

P4_VOL -6.831 0.000

P5_VOL -8.320 0.000

Notes: see explanation of the variables in Annex 1.
Source: Own study

sure, have the largest average returns in five sures VOL and AMIHUD. The coefficients of
sorted portfolios in each liquidity measure. MER are positive and vary closely to 1.0 and
The average returns in most liquid portfolios statistical significance at the 1% level. The co-
(P1_measure) in most liquidity proxies are the  efficient of SMB increases as liquidity decreases
smallest. and decreases as size increases. The most liquid
The stationarity is the first requirement for the  portfolios P1 in five liquidity measures have
time-series regression, which does not cause coefficients above 1.0. They suggest that the

a major problem in the regression results. The average return in these portfolios is more vola-
results in Table 2 show that all variables on the tile than the market portfolios. The coefficients
HOSE reject the null hypothesis (the time-se- decrease with the decrease of the portfolios’
ries data has a unit root). It implies that all the liquidity level. The most illiquid portfolios have
variables on the HOSE are stationary and meet  the smallest coefficients, about 0.5.

the criteria for time-series regression. The result indicates that the higher the illiquid-
Table 3 provides the regression results from ity of the portfolio, the higher the B,, the author
the CAPM model on the HOSE. The results observers. Besides, the paper proves a strong
show that all the intercepts are negative, most relationship between the market factor and the
of which are statistically significant at the 1% average portfolio excess returns on the HOSE.
level. Several intercepts are significant at the The results indicate that the regression models
5% level in the regressions of liquidity mea- should contain other factors in the asset pricing
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Table 3. Results from the CAPM regressions on the HOSE

Slope Portfolio SPRD VoL VAL TO AMIHUD
b1 -0.001 -0.003 -0.004 -0.005 -0.004
(-3.42)**  (-2.44)* (443 (-2.99)**  (-3.86)**
by -0.003 -0.002 -0.001 -0.003 -0.002
(-2.40)* (272 (432 (343 (337
o P3 -0.002 -0.002 -0.002 -0.002 -0.003
(-3.69)**  (3.38)**  (-4.01)**  (-3.61)**  (-2.38)*
b4 -0.003 -0.001 -0.002 -0.002 -0.002
(2.99)**  (-357)**  (210)*  (-3.39)**  (2.11)**
ps -0.004 -0.004 -0.002 -0.003 -0.002
(-4.05)**  (-4.62)"*  (2.06)*  (-3.27)"*  (2.73)*
P 1.233 1.253 1.181 1.229 1.169
(14.32)*  (24.84)**  (33.42)™*  (18.70)"*  (28.78)**
by 0.998 1.023 1.031 1/052 1.063
(19.74y*  (17.97)**  (18.03)™*  (21.35)"*  (15.63)"**
8 b3 0.829 0.874 0.827 0.833 0.813
(16.40y™*  (16.22)**  (15.36)™*  (14.81)"*  (16.61)™*
b4 0.651 0.581 0.631 0.597 0.646
(24.57y**  (1047)**  (9.81)"*  (11.32)**  (10.20)***
ps 0.465 0.446 0.499 0.463 0.482
(7.89)"*  (9.01)**  (8.75) (9.74)"*  (10.42)**
GRS 0.000*** 0.001*** 0.000*** 0.001*** 0.000***

Notes: The table presents the results from the time-series regression R -R,=a,+ ,b’pMER . te, MER
denotes the market factor. The research sorts the stocks into five liquidity portfolios associated with
five liquidity measures. P1, P2, P3, P4 and P5 are the portfolio excess returns in five sorted liquidity
portfolios, in which P1 denotes the most liquid portfolio, and P5 is the most illiquid portfolios. The
GRS is F-value for the Gibbons, Ross and Shanken test that the jointly intercepts equal to zero.
Number in the parentheses denotes the t-statistic. *, **, *** denote the significance levels of 10
percent, 5 percent, and 1 percent, respectively.

Source: Own study

model to explain the variation of stock returns in the portfolios P1 are higher than 1.0 and

effectively. decrease across the liquidity portfolios. All
Table 4 reports the results from Fama-French the MER slopes in five portfolios are less than
three-factor regressions for five liquid- 1.0 and the smallest MER slope is in the P3
ity portfolios with five alternative liquidity portfolio. It indicates the stock returns in the
measures on the HOSE. The intercepts in the higher liquid portfolios are more volatile than
Fama-French three-factor models are nega- the market while the more illiquid portfolios

tive. The results show that three intercepts are are less volatile than the market.
not significantly different from zero at the 5% The SMB coefficients are mostly significantly

level in VOL, TO. different from zero at the 5% level. Several
The Fama-French three-factor models have coefficients in the portfolios P1 and P2 are at
MER coefficients similar to the CAPM models  the 10% level or not statistically significant. In
that 3 are positive and significantly different contrast, all the SMB slopes in the portfolios
from zero at the 1% level. MER coefficients P3, P4 and PS5 are significantly different from
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Table 4. Results from the three-factor model regressions on the HOSE

Slope |Portfolio |SPRD VoL VAL TO AMIHUD
b1 -0.002 -0.004 -0.005 -0.005 -0.004
(231 |(8.35)"*  |(-5.53)*** |(-4.70)*** |(-4.88)***
by -0.004 -0003 -0.002 -0.003 -0.003
(461 |(-3.38)**  |(-1.72)*  |(-3.10)** | (-2.84)*
o b3 -0.002 -0.002 -0.003 -0.001 -0.003
(1.91y*  |(-2.42)*  |(-3.23)** |(-1.50) (-3.87)**
b4 -0.003 -0.002 -0.003 -0.002 -0.002
(-3.58)** |(-1.61)  [(-3.31)** |(-2.50)* |(-1.79)*
ps -0.004 -0.005 -0.003 -0.004 -0.003
(-4.27)*% | (-5.56)** |(-3.28)** |(-4.46)** |(-3.81)***
b1 1.135 1.070 1.059 1.145 1.051
(20.13)y** |(22.66)** |(22.91)** |(18.39)** |(23.07)***
by 0.901 1.033 1.043 1.022 1.044
(21.48y* |(21.16)* |(17.38)* |(23.92)"** |(18.09)***
g p3 0.887 0.947 0.897 0.873 0.875
(19.43)** |(17.54)* |(18.66)** |(17.21)*** |(19.56)***
b4 0.768 0.691 0.696 0.701 0.736
(16.47)* |(11.62)"* |(10.53)** |(13.25)** |(11.20)***
b5 0.596 0.551 0.593 0.537 0.584
(9.80)"*  |(11.04)** |(11.03)** |(10.07)** |(12.69)***
b1 0.741 -1.087 -0.919 0.435 -0.904
(1.74)* (-3.01)** |(-2.61)** |(0.98) (-2.50)**
by 0.365 1.414 1.146 1.001 1.167
(1.05) (4.02)*  |(2.90)"* |(3.46)"* |(2.81)**
s b3 1.707 1.977 1.970 1.453 1.861
(4.26)"* |(5.61)"* |(5.54)"* |(4.08)"* |(5.32)"**
b4 1.768 2.173 1.854 2.007 2.095
4.69)* |(5.30)"* |(4.36)"* |(5.04)"* |(5.52)"**
. 1.617 1.732 2.234 1.294 1.983
(3.67)"*  |(4.18)"* [(5.16)"* |(3.07)"* |(4.77)"**
b1 1.078 1.157 0.704 0.854 0.680
(7.32)* | (8.49)"* |(5.54)"* |(5.47)"* |(4.90)"**
by 0.933 0.390 0.293 0.504 0.555
(7.38)"* |(3.13)** |(1.85) (3.91)™*  |(2.81)**
b P3 0.096 0.626 0.077 0.158 0.121
(0.67) (0.38) (0.46) (1.06) (0.83)
b4 -0.386 -0.183 0.878 -0.183 -0.031
(-2.60)** |(-1.00) (0.51) (-1.19) (-0.19)
ps -0.573 -0.279 -0.027 -1.184 -0.176
(-3.47y*  |(-1.90)*  |(-0.17) (-1.13) (-1.11)
GRS 0.001**  |0.008** |0.000**  |0.000**  |0.003***

Notes: The table presents the results from the time-series regression Rpt-Rft = op + ppMER¢
+spSMBt+hpHMLt + ep. MER, SMB and HML denote the market, size, book-to-market
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factor. The research sorts the stocks into five liquidity portfolios associated with five
liquidity measures. P1, P2, P3, P4 and P5 are the portfolio excess returns in five sorted
liquidity portfolios, in which P1 denotes the most liquid portfolio, and P5 is the most illiquid
portfolios. The GRS is F-value for the Gibbons, Ross and Shanken test that the jointly
intercepts equal to zero. Number in the parentheses denotes the t-statistic. *, ** *** denote
the significance levels of 10 percent, 5 percent, and I percent, respectively.

zero at the 5% level.

The HML factor in the Fama-French three-
factor models have several statistically signifi-
cant coefficients less than the SMB factor. The
SMB slopes significantly differ from zero at
the 5% level, with the biggest difference in P1
and P2. Four coefficients in the P4 portfolios
and three coefficients in the P5 portfolios are
not statistically significant. The P3 portfolios
have no statistically significant coefficients.
The GRS tests indicate the Fama-French
regression models reject the null hypothesis.
The intercepts in five regressions of alternative
liquidity measures are jointly substantially dif-
ferent from zero at the 1% level.

This evidence presents a similar result to Table
3 that market factor’s coefficients decrease as
the illiquidity of the portfolio is higher. The
results in five alternative liquidity measures are
consistent with the discussion. These coeffi-
cients positively impact the average portfolio
excess returns on the HOSE. The impact of
size factor is bigger than the value factor HML.
Thus, the market factor and market capitaliza-
tion effects on the variation of rates of return in
portfolios on the HOSE are more predominant
than the value factor. The GRS-test demon-
strates that the Fama-French three-factor model
should extend other factors to explain stock
returns better.

Table 5 presents the results from the liquidity
augmented Fama-French model R -R, = o +
P,MER, + s SMB, + h HML, +\y1MV +£ on
the HOSE. The results are 51m11ar to the Fama—
French three-factor models; all intercepts are
negative. However, the number of intercepts is
statistically significantly less than in Table 3.
Eight intercepts in the regression results are not
significantly different from zero. The inter-
cepts in the regressions of the measure VOL

Source: Own study

are more statistically significant than in other
measures. The MER coefficients are positive
and statistically significant at the 1% level. The
coefficients in different liquidity portfolios with
alternative liquidity measures are under 1.0.
Regarding the liquidity factor, the regression
results show that the coefficients in the two
first portfolios are negative and increase as the
liquidity decreases across the portfolios. The
portfolios P5 have the highest coefficients,
while the coefficients in the P1 portfolios are
the smallest. The liquidity factor negatively
influences the stock returns in the most liquid
portfolios. On the other hand, in illiquid portfo-
lios, the liquidity changes positively impact
the stock returns in portfolios. The medium
liquidity portfolios’ results cannot reject the
null hypothesis that the coefficients are equal
to zero. The liquidity factor does not explain
the variation of stock returns in P3. The IMV
coefficients in other portfolios are statistically
significant at the 5% level.

The results of the GRS tests show that the
intercepts are significantly different from zero
at the 10% level in three measures SPRD and
AMIHUD. The remaining results reject the
null hypothesis in GRS tests. The intercepts are
jointly significantly different from zero at the
5% level.

The results indicate the portfolio excess returns
increase with the increase of illiquidity. It is
worth noting that there is a certain pattern of
liquidity premium on the HOSE. The presence
of liquidity factor in the liquidity-augmented
three-factor model assists the powerful expla-
nation in a variation of stock returns.

The study evaluates the regressions, specifi-
cally, the CAPM, three-factor, and liquidity-
augmented three-factor models. The com-
parison among these regressions was done by
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factor models and the five-factor models are
negative. The GRS F-stats in the liquidity-

checking the number of insignificant intercepts
and the GRS-tests. All intercepts in the three-

Table 5. Results from liquidity-augmented three-factor model on the HOSE

Slope |Portfolio |SPRD VoL VAL TO AMIHUD
b1 -0.003 -0.004 -0.004 -0.003 -0.002
(-1.41) (-5.45)** | (-6.22)** |(-4.54)** |(-1.40)
by -0.002 -0.003 -0.001 -0.002 -0.004
(-0.80) (-3.49)** |(-1.54) (-2.58)*  |(-1.49)
o b3 -0.002 -0.002 -0.003 -0.001 -0.003
(179 |(-2.42)*  |(-3.25)** |(-1.33) (-3.88)**
b4 -0.003 -0.001 -0.003 -0.002 -0.002
(-3.34)* |(-1.68)*  |(-3.69)** |(-2.73)*** |(-1.90)*
. -0.003 -0.005 -0.003 -0.005 -0.003
(-4.08)** | (-68.12)** |(-4.12)** |(-5.79)** |(-4.86)**
b1 0.935 0.784 0.811 0.754 0.834
(14.30)*  |(14.78)* |(16.07)"* |(11.29)** |(14.65)"**
by 0.786 0.927 0.911 0.879 0.951
(12.12)**  |(13.69)** |(12.81)** |(16.37)** |(12.86)***
5 P3 0.940 0.963 0.904 0.831 0.891
(14.82)* |(12.20)** |(13.21)"* |(11.70)*** |(14.49)"**
b4 0.882 0.839 0.827 0.754 0.879
(15.49y** |(12.37)** |(10.60)** |(13.53)** |(11.75)***
ps 0.792 0.762 0.813 0.736 0.839
(11.51y**  |(14.13)** |(14.03)** |(11.75)** |(18.00)***
p1 1.501 0.234 0.436 1.249 0.348
(3.26)** (0.60) (1.20) (3.04)** |(0.97)
by 0.804 1.904 1.864 1.318 1.706
(2.37)*  |@.61)"*  [(3.93)"* |(@4.47)"* |(3.60)"**
s b3 1.502 1.899 1.935 1.541 1.767
(B71)"*  |(4.49)"* |(4.98)"* |(4.29)"* |(4.660***
b4 1.336 1.488 1.140 1.895 1.273
(3.16)"*  |(3.58)"* |(2.25)*  |(4.48)"* |(3.15)"**
ps 0.879 0.756 1.032 0.881 0.512
(1.96)*  |(1.81)* (2.22)*  |(1.35) (1.46)
b1 0.179 0.435 0.382 0.086 0.298
(0.73) (2.89)"* |(3.44)"* |(0.46) (2.64)**
by 0.415 0.121 0.122 0.204 0.390
(2.05)*  (0.73) (0.72) (1.51) (2.23)*
N b3 0.337 0.105 0.086 0.073 0.149
(1.38) (0.54) (0.49) (0.45) (0.99)
b4 0.124 0.191 0.257 -0.077 0.219
(0..49) (1.02) (1.58) (-0.40) (1.62)
. 0.298 0.254 0.258 0.206 0.272
(1.30) (1.49) (1.82)* (1.35) (2.48)**
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Slope |Portfolio |SPRD VoL VAL TO AMIHUD
b1 -1.037 -1.154 -1.119 -1.494 -1.028
(ATTy*  |(-7.38)**  |(-7.99)** |(-9.05)*** |(-6.56)***
by -0.598 -0.431 -0.592 -0.584 -0.443
(-2.85)** | (-2.47)y*  |(-2.88)** |(-4.13)** |(-2.23)**
p3 0.279 0.067 0.029 -0.164 0.077
v (1.28) (0.36) (0.15) (-0.94) (0.46)
b4 0.587 0.598 0.589 0.205 0.674
2.67)"*  |(3.41)** [(3.09)** |(1.41) (3.50)**
b5 1.004 0.853 0.992 0.759 1.207
(4.98)* |(5.26)"* |(6.23)"* |(5.60)"* |(8.51)"**
GRS 0.062* 0.008**  |0.002**  |0.028*  |0.057*

Notes: The table presents the results from the time-series regressions R R, =a,+ ,b’pMER Tt
s SMB, + h HML +vy IMVt + & . MER, SMB, HML and IMV denote the market, size, book-
to-market and liquidity factor. The liquidity factor IMV is separately calculated from five
liquidity measures: SPRD, VOL, VAL, TO, and AMIHUD. The research sorts the stocks into
five liquidity portfolios associated with five liquidity measures. P1, P2, P3, P4 and P5 are the
portfolio excess returns in five sorted liquidity portfolios, in which P1 denotes the most liquid
portfolio, and P35 is the most illiquid portfolios. The GRS is F-value for the Gibbons, Ross
and Shanken test that the jointly intercepts equal to zero. Number in the parentheses denotes
the t-statistic. *, ** *** denote the significance levels of 10 percent, 5 percent, and 1 percent,

respectively.

augmented three-factor models are higher

than in the three-factor models and the CAPM
models. Most of the intercepts in the three-
factor models are significant statistics at the
5% level. This result is the same in the CAPM
model. It indicates that the liquidity-augmented
three factor models have more insignificant
intercepts.

The study will conduct regression diagnostics and
specification tests to ensure the regression models
are correctly specified in the next part. We apply
the likelihood ratio test to select the regression
model. Table 12 presents the likelihood ratio test
results to evaluate the difference between nested
models. Firstly, the study uses the three-factor

Source: Own study

model as the unrestricted model, and the CAPM
model is the nested model. Secondly, Fama-
French (1993) ’s three-factor model is the nested
model within the liquidity-augmented three-
factor model. The likelihood ratio tests reject the
null hypothesis that the parameters are equal to
zero. The liquidity-augmented three-factor model
(with liquidity factor) is a significant model for
estimating the relationship between stock market
liquidity and returns.

5. Conclusions

The empirical evidence on the relationship
between stock market liquidity and rates of

Table 6. Result of the likelihood-ratio test on the HOSE

Model LR Chi? Prob > Chi? Remark

;Z%;APM model and the three-factor| 1, a3 1 0001 SMB, HML are not equal to 0
The three-factor model and the .

liquidity-augmented three-factor model 9.97 0.0016 LIQis not equal to 0

Source: Own study
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return related to the time-series regression market liquidity on the HOSE. Stock exchange
was proved. Liquidity plays a crucial role in managers are expected to benefit from the
explaining rates of return on the HOSE. The findings of this study. The study provided a
result is consistent with Batten and Vo (2014),  better understanding of stock market liquidity.

Vo and Bui (2016). Regarding the role of Stock exchange managers should conduct daily
liquidity in the explanation of rates of return news research referring to the liquidity for

of the stock, the AMIHUD measure is the each stock and each sector. Investors should
best measure for liquidity measurement in the evaluate the liquidity risk of the stock market
Vietnamese stock market. This analysis pro- and enhance their returns. Although the thesis
vided the features of the relationship between has several implications for investors, and
stock-market liquidity and rates of stock return  researchers, it also has a limitation. The paper
on the HOSE. Specifically, the stock returns has analyzed in a particular frontier market.
increase with the increase of illiquidity. The Thus, the findings in this research cannot be
liquidity-augmented three-factor model (with applied to other emerging or frontier stock
liquidity factor) is the most appropriate asset markets. m

pricing model to explain the changes in stock
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Annex 1
Variables Explanation Calculation
The market excess return (MER)) is the difference between _=
MER market portfolio return (R_,) and risk-free rate (R,), MER =R~ Ry
SMB SMB (_small minus blg) is the common risk factor in returns See Equation 4
associated with the size.
HML HML (.hlgh minus low) is the common risk factor in returns See Equation 5
associated with book-to-market equity.
IMV_ IMV_SPRD is the liquidity factor in returns associated with See Equation 7
SPRD stock liquidity, which measured by quoted spread (SPRD) q
IMV_VOL is the liquidity factor in returns associated with .
LWl stock liquidity, which measured by trading volume (SPRD) SOE [EeUEien ¢
IMV_VAL is the liquidity factor in returns associated with :
IMV_VAL " g0k liquidity, which measured by trading value (VAL) See Equation 7
IMV_TO is the liquidity factor in returns associated with :
Yo stock liquidity, which measured by turnover ratio (TO) SES ST ¢
MV IMV_AMIHUD is the liquidity factor in returns associated
AMIHUD with stock liquidity, which measured by amihud measure See Equation 7
(AMIHUD)
Portfolio includes stocks in the highest liquidity group, Difference of portfolio
P1_SPRD .
- measured by quoted spread return and risk-free rate
Portfolio includes stocks in the second highest liquidity Difference of portfolio
P2_SPRD :
- group, measured by quoted spread return and risk-free rate
Portfolio includes stocks in the third highest liquidity group, Difference of portfolio
P3_SPRD .
— measured by quoted spread return and risk-free rate
Portfolio includes stocks in the fourth highest liquidity Difference of portfolio
P4 _SPRD :
- group, measured by quoted spread return and risk-free rate
Portfolio includes stocks in the lowest liquidity group, Difference of portfolio
P5_SPRD .
— measured by quoted spread return and risk-free rate
Portfolio includes stocks in the highest liquidity group, Difference of portfolio
P1_VOL ; :
- measured by trading volume return and risk-free rate
Portfolio includes stocks in the second highest liquidity Difference of portfolio
P2_VOL . .
— group, measured by trading volume return and risk-free rate
P3 VOL Portfolio includes stocks in the third highest liquidity group, Difference of portfolio

measured by trading volume

return and risk-free rate

44 Journal of Economic and Banking Studies- Volume 04- Dec 2022



Pham, Quoc Khang - Katarzyna Kuziak - Marcin Hernes

Variables Explanation Calculation
Portfolio includes stocks in the fourth highest liquidity Difference of portfolio
P4 VOL . .
— group, measured by trading volume return and risk-free rate
Portfolio includes stocks in the lowest liquidity group, Difference of portfolio
P5_VOL ; :
— measured by trading volume return and risk-free rate
Portfolio includes stocks in the highest liquidity group, Difference of portfolio
P1_VAL : .
- measured by trading value return and risk-free rate
Portfolio includes stocks in the second highest liquidity Difference of portfolio
P2_VAL . :
- group, measured by trading value return and risk-free rate
Portfolio includes stocks in the third highest liquidity group, Difference of portfolio
P3_VAL ; .
- measured by trading value return and risk-free rate
Portfolio includes stocks in the fourth highest liquidity Difference of portfolio
P4 VAL . :
- group, measured by trading value return and risk-free rate
Portfolio includes stocks in the lowest liquidity group, Difference of portfolio
P5 VAL ; .
— measured by trading value return and risk-free rate
Portfolio includes stocks in the highest liquidity group, Difference of portfolio
P1_TO ; .
- measured by trading value return and risk-free rate
Portfolio includes stocks in the second highest liquidity Difference of portfolio
P2_TO . .
— group, measured by trading value return and risk-free rate
Portfolio includes stocks in the third highest liquidity group, Difference of portfolio
P3_TO ; -
- measured by trading value return and risk-free rate
Portfolio includes stocks in the fourth highest liquidity Difference of portfolio
P4_TO . .
— group, measured by trading value return and risk-free rate
Portfolio includes stocks in the lowest liquidity group, Difference of portfolio
P5_TO ; :

- measured by trading value return and risk-free rate
P1_ Portfolio includes stocks in the highest liquidity group, Difference of portfolio
AMIHUD measured by amihud measure return and risk-free rate
P2 Portfolio includes stocks in the second highest liquidity Difference of portfolio
AMIHUD group, measured by amihud measure return and risk-free rate
RSH Portfolio includes stocks in the third highest liquidity group, Difference of portfolio
AMIHUD measured by amihud measure return and risk-free rate
P4 Portfolio includes stocks in the fourth highest liquidity Difference of portfolio
AMIHUD group, measured by amihud measure return and risk-free rate
P5 Portfolio includes stocks in the lowest liquidity group, Difference of portfolio
AMIHUD measured by amihud measure return and risk-free rate

Source: own study
continued from page 29
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