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CHAPTER |
INTRODUCTION

1.1 Background and Problem Review

Liquidity, the ability to immediately trade significant amount of asset with minimal
cost, is an important characteristic needed in a good financial market. A number of stakeholders
are found to be related to liquidity. Traders, institutions and even retail investors are affected
by liquidity since it determines their trading and hedging costs, and risk management model
(Amihud and Mendelson (1986), Jacoby, Fowler, and Gottesman (2000), Harris and Hasbrouck
(1996) and Peterson and Sirri (2002)). The regulators, or stock exchange, need to market's
liquidity in order to attract more fund-flow and market stability. Normally, market with those
pre-conditions will attract even more liquidity. Focusing on listed-firm's cost of capital, high
liquidity stock means low cost of capital to the firm, and vice versa (Amihud and Mendelson
(1986), Brennan and Subrahmanyam (1996)). Liquidity promotes smooth-functioning and
stability to the whole financial system. So, it is an essential to better understand liquidity
particularly, a currently highlighted determinant, commonality in liquidity. Brockman and
Chung (2002) formally defined liquidity commonality as the proposition that the firm's liquidity
can be explained by industry- or market-wide factors. In the other words, it is the co-movement
of liquidity across individual stock driven by industry- or market-wide factors, e.g., market
liquidity.

Commonality in liquidity was first introduced by Chordia, Roll, and Subrahmanyam
(2000), Hasbrouck and Seppi (2001) and Huberman and Halka (2001) and was shown to exist
in the major financial market. Even though, there is not many fundamental reasons behind the
existent of liquidity commonality. Several studies suggest that liquidity commonality plays a
significant role in determining the stock returns (Pastor and Stambaugh (2003), Acharya and

Pedersen (2005) and Korajczyk and Sadka (2008)). Commonality in liquidity is arguably arisen



from both demand-side and supply-side. It is considered as the result from supply-side when
financial intermediaries change their level of liquidity supply, documented in many studies, for
example, Brunnermeier and Pedersen (2009) showed how funding liquidity of intermediary
affect their ability to supply liquidity to the market. Lin (2010) studied the arisen inventory risk
due to market liberalization in emerging market. Hameed, Kang, and Viswanathan (2010)
found liquidity commonality in downturn of NYSE after controlling for demand-side variables.
However, there are some papers that support the demand-side theory which explain liquidity
commonality as a result of correlated trading activity among investors. First explanation of the
demand-side is proposed by Chordia, Roll, and Subrahmanyam (2002). They found that an
aggregate order imbalance, which represents the liquidity demand, is negatively correlated with
liquidity. Kamara, Lou, and Sadka (2008) attributed the increasing of commonality in liquidity
in US market over years to growing activity of institution in the market. Koch, Ruenzi, and
Starks (2009) investigated the demand-side effect focusing on mutual fund ownership and
found that correlated trading of mutual fund affects the liquidity commonality. Recently,
Karolyi, Lee, and Van Dijk (2012) completed the full scale study of commonality in liquidity
around the world and their finding is against major supply-side theory by addressed that
demand-side exhibits more powerful explanation than supply-side for most stock markets
around the world.

In Thailand, Lohaset (2005) and Pukthuanthong-Le and Visaltanachoti (2009) already
showed significant evidences of an existent of liquidity commonality in the stock market.
Lohaset (2005) also provided additional findings on the effect of firm’s size, index inclusion,
market condition and ownership. Pukthuanthong-Le and Visaltanachoti (2009) also examined
the size effect, moreover, they introduced the liquidity beyond best bid-ask and the liquidity
supply imbalance. However, the source that drives commonality in liquidity in Thailand market
is still inconclusive. Therefore, this thesis will re-examine the liquidity commonality in the

Stock Exchange of Thailand with respect to the source of it, using full assessment introduced



by Karolyi et al. (2012). The data will be more precise and exclusive comparing to the data
which Karolyi et al. (2012) used. Furthermore, the extended period will capture the effect of
global monetary policies exploit by many major nations after the “Hamburger crisis” to the
year of 2013. Another examination in this study will focus on each investor-type trading activity
to see if it has an effect on commonality in liquidity among individual stock. This finding will

be the subset of demand-side explanation.

1.2 Statement of Problem/Research Question

There are many empirical studies showing the existence of commonality in liquidity in
stock markets. Most of these studies found that the supply-side is the main source that drive the
liquidity commonality in US market. However, the result of recent studies show a concrete
evidence of a persuasive impact from demand-side on commonality in liquidity in numerous
markets around the world, though the exclusive empirical evidences related to the mechanism
of commonality in liquidity specified to each market setting is still needed.

Up until now, there is no study showing any essential information beyond merely
existent of liquidity commonality of SET. In other word, no one knows whether supply- or
demand-side drives the liquidity commonality in this market. SET is quite unique in the sense
of the appearance of market maker, level of financial development, market profiles, etc. The
global financial environment is changed after the 2008 crisis, in which the world became
flooded by supply of money through various monetary policies. Due to unique market dynamic
and changes in financial environment, we need more evidence and explanation to understand
the liquidity commonality of SET. Thus this thesis aims to answer the question “By using more
exclusive and extended period data, what is the main cause driving commonality in liquidity in

the Stock Exchange of Thailand?”



1.3 Objective of the Study

To fill the gap in the existing finding of commonality in liquidity in the Stock Exchange
of Thailand, this thesis will re-investigate the commonality in liquidity in SET with an attempt
to attribute the commonality whether it mainly comes from the demand- or the supply-side.
Knowing exactly how the commonality arises would lead to the more accurate implication or
better solution to deal with these commonality issues. The proxy used to capture the effect from
both demand- and supply-side will be very new for Thai’s commonality literatures and will be

more precise and exclusive comparing to the existing global-scale commonality literature.

1.4 Scope of the Study
This study investigates the arisen of commonality in liquidity in Thai’s market (SET)

in respect of the source, weather it is driven by demand- or supply-side, during 2003 to 2013.

1.5 Contribution

This study will show new empirical evidence of commonality in liquidity of SET,
which will extend the existing literature by addressing the original source of liquidity
commonality in Thai market. This knowledge will help the policy makers to develop important
and precise implication for commonality issues. For instant, if supply-side, which central bank
concerns of, is the main source driving liquidity commonality in Thailand, Bank of Thailand,
theoretically, will be able to help the situation of liquidity dry-up by supplying monetary aids
to the market. Otherwise, in the case where demand-side matters and different type of investor
affects the commonality in a different way, market regulator could either use this new insight
information to conduct the policies and design more stable financial system to charge more

trading cost when the commonality rise and less when it decline.

1.6 Organization of the Study
The remainder of this study is organized as follows. Chapter Il provides the literature

review and hypothesis development and Chapter 111 describes data and methodology.



CHAPTER I
LITERATURE REVIEW

This chapter presents the reviews of commonality in liquidity and followed by
hypothesis development. Section 2.1 is the discussion of the existence of liquidity
commonality, which includes supportive evidence of supply-side and demand-side in section
2.1.1and 2.1.2 respectively. The commonality in liquidity study in Thailand is in section 2.1.3.

The hypothesis development is discussed in section 2.2.

2.1 Empirical Evidence of Commonality in Liquidity

Most of market participants know the importance of liquidity. Main attention, so far,
focuses on the role of liquidity in asset pricing. But the trend shifts to the new aspect of liquidity,
commonality in liquidity. Chordia et al. (2000) used daily data of NYSE stocks from 1992 and
five liquidity measures; quoted spreads, effective spreads, proportional quoted spread,
proportional effective spreads, and quoted depth. The result reveals stock’s liquidity
significantly moves together with overall market and industry liguidity, even after controlling
for volatility, volume and price. In addition, they also found size-effect in liquidity
commonality. They officially addressed this liquidity commonality as the new dimension to
study the liquidity. Hasbrouck and Seppi (2001) used a different approach on 30 Dow Jones
stocks. They showed a significant evidence of the existence of common factors in order-flow
and stock returns, and they found less significant evidence of liquidity commonality compared
to Chordia et al. (2000) while Huberman and Halka (2001) used TAQ database of 240 stocks
listed in NYSE for the year 1996 and liquidity proxies (absolute bid-ask spread, spread/price
ration, quantity depth, and dollar depth). They found systematic, time-varying common
determinant of liquidity. In addition, they showed that inventory risk and adverse selection

based approach could not explain their result.



Outside the United States, there are several studies in order-driven type of market.
Brockman and Chung (2002) documented the existence of liquidity commonality in the Stock
Exchange of Hong Kong. They attributed the result to the absent of market marker to provide
the liquidity in the last resort, so the investors are directly affected by the commonality in
liquidity. Fabre and Frino (2004), in the opposite, found no commonality in liquidity in the
Australian Stock Exchange, with the explanation of low inventory risk due to the absent of

market maker.

2.1.1 Evidence Support the Supply-side Hypothesis

Supply-side explanation is appealed to many researchers especially in the first phase
of this field of study, because most of attention is on the US market, which operates as the
quoted-driven and concentrated with many types of liquidity providers. Comerton-Forde,
Hendershott, Jones, Moulton, and Seasholes (2010) used market maker’s inventory and trading
revenue as a proxy for funding constrain, which affects both market-wide and stock’s liquidity.
When specialist’s inventory becomes large or the trading profit is poor, market-level and firm-
level spread go widen. They also found that high volatility stock is more sensitive to this supply-
side liquidity commonality. Brunnermeier and Pedersen (2009) proposed the model to explain
the liquidity spirals; in large market shock, market becomes illiquid and the margin required
goes up, so market makers become reluctant to supply liquidity especially on high-margin
position, making it become more illiquid which further pushes up the margin requirement and
even more obstructs dealers to provide liquidity to the market. They also found that illiquidity
could become contagious across asset because the change in margin affects dealers who provide
liquidity to the whole market. Market liquidity is also related with volatility due to the higher
required margin on high volatility asset. And the market liquidity moves with the market returns
because funding liquidities do.

While Hameed et al. (2010) focused exclusively on the decline market. Using

intermediary balance sheet and the market value of the investment banking sector as funding



constrains proxies, they found that large negative market returns decreases stock’s liquidity
especially when there is the tighten in funding. This relation is still robust after controlling for
demand-side variable. The volatility effect is also found and consistent with the aforementioned
studies. They documented the spill-over effect; illiquidity can be spread across all securities, as

the support evident for supply-side effect.

2.1.2 Evidence Support the Demand-side Hypothesis

High demand of either buy or sell will drive the commonality. Chordia et al. (2000)
revealed that liquidity commonality may be arisen from large and simultaneous trades. They
suggested some situation when there is net out-flow of cash from closed-end mutual funds, they
needed to close the position to meet the redemption, which considered as the increasing in
demand of liquidity. Chordia et al. (2002) introduced new measurement of demand in liquidity,
aggregate order imbalance. It is the different between buy order and sell order, either excess
buy or sell causes negative effect on liquidity.

Given that foreign and local institution always trade large and highly-correlated among
each other, institution would be the main contributor of commonality in liquidity. Kamara et al.
(2008) investigated the development of liquidity commonality in US market from 1963 to 2005.
They found that an increase in liquidity commonality is associated with the trading pattern of
institutional and the index-based or basket trading strategy, especially liquidity commonality
on large firms. This is because institutions and the basket trading are focusing on the large
capitalization stock. They also found that the institution ownership could explain the increase
of large firm’s liquidity beta. Koch et al. (2009) focused on correlated trading activity of mutual
fund, because net-flow of each fund was highly correlated, so mutual fund trading activity
would be the main source of commonality in liquidity. They hypothesized that stock with high
level of mutual fund ownership should be more sensitive to commonality in liquidity,
comparing to other stocks. The results showed that commonality in liquidity of high mutual

fund ownership stocks are about twice when comparing to low mutual fund ownership stock.



Furthermore, they also found highly owned by mutual fund stocks with high turnover rate have
higher commonality. Lastly, the relation between commonality and fund ownership is stronger
when mutual funds face with liquidity shock.

While Karolyi et al. (2012) equally focus on both demand- and supply-side explanation,
they investigated liquidity commonality in many markets around the world. Their results
revealed that the commonality is higher in the market with this following condition; high
volatility characteristic, or the time when volatility goes up (large market decline), great present
of foreign investor, or the highly correlated trade activity. Obviously, these results supported

the demand-side explanation of commonality in liquidity.

2.1.3 Evidence of Commonality in Liquidity in the Stock Exchange of Thailand

Lohaset (2005) found liquidity commonality in Thai market. He also addressed the
size-effect, index inclusion, condition of market and ownership effect on the commonality.
Pukthuanthong-Le and Visaltanachoti (2009) focused on the Stock Exchange of Thailand. They
used better and precise limited order book data from 1996 to 2003, and they documented the
strong evidence of the existent of market- and industry-wide liquidity commonality with
various types of liquidity proxy. They did not find any effect from liquidity supply order
imbalance. They also documented the size-effect and some market condition effect on the

commonality.

2.2 Hypothesis Development

2.2.1 Hypothesis Related to Supply- and Demand-side

Supply-side

Brunnermeier and Pedersen (2009) proposed that the intermediaries reduces the level
of liquidity supply because they face with liquidity spiral caused by funding constrain,
especially when market is high volatile. There are also other models; Bernardo and Welch

(2004) and Morris and Shin (2004) proposed “liquidity black holes” which states that when



traders reach their loss limit, one liquidation will cause price drop further and trigger another’s
reinforcing liquidation, Garleanu and Pedersen (2007) proposed tightening risk management
by institution due to the high volatility causing even lower market liquidity. But there is another
explanation about commonality in liquidity and volatility relationship, the flight to quality,
Vayanos (2004) documented that investors demand more on high liquidity asset, during high
volatility period. Various models and explanations on supply-side of commonality in liquidity
have something in common, by stating that when it is a large declining market and high level
of volatility, the demand in liquidation of specialists increase and also their ability to supply
liquidity decreases (Karolyi et al. (2012)). Up to this point volatility seem to be the factor that
related to both supply- and demand-side explanation, so | will keep volatility as only control
variable.

Hameed et al. (2010) used intermediary’s balance sheet and investment banking’s
market value as the proxies for funding constrain. And they found that the liquidity of individual
stock in the declining market will drop even more if there is the funding constrain. In pure
order-driven market like Thailand, the Stock Exchange of Thailand has no market marker to
provide the liquidity. Each of market participants is free-entry to provide liquidity as the limit-
order type when the spread induces them to do, and they are also free to exit from acting as the
liquidity provider, because there is no obligation for them to do so (Brockman and Chung
(2002)). So | cannot straightforwardly use the same proxies, as Hameed et al. (2010) did, to
investigate the supply-side effect in Thailand. This study can only use common supply-side
proxies mention in Karolyi et al. (2012); short-term local interest rate, global prime broker

returns, and local bank returns.

Demand-side
First demand-side explanation related to the correlated trading activity of institution
was investigated by Kamara et al. (2008). They found that the increasing of liquidity

commonality in large US stock from 1981 to 2005 could be attributed to the increasing in
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institution participation in the market. Then Koch et al. (2009) found the stocks with high
mutual fund ownership especially the high turnover fund or the fund that facing with liquidity
constrain exhibit larger commonality in liquidity. The reason is that institutions usually trade
large and continuing order, which causing the increase in commonality in liquidity (Chordia et
al., 2000). Sias and Starks (1997) found that institution’s trading induces autocorrelation in
stock returns, by using strategic trading, private signals and herding. Some studies have shown
that the strategy used by institution is persistent; buy winner, sell loser in short run, and do the
opposite in the long run. (Campbell, Ramadorai, & Schwartz, 2009) Therefore, using of
persistent trading strategies, private information and herding by institution can cause large-
scale and simultaneous trading, which increases the commonality in liquidity. Furthermore,
mutual funds’ net-flow is highly correlated across the fund, causing them to buy or sell in the
same period of time. But the effect of positive net-flow should differ from of negative net-flow,
because mutual fund can hold cash to invest in the future, but they must immediately liquidate
the position to meet the redemption when it is the negative net-flow. For this study, | use
institution relative order imbalance and net-flow of institution as the proxies for correlated
trading activity of institution.

Another group of investor with the same rationale as of institutional, the foreign
investor, could be the main source of commonality in liquidity. Ferreira and Matos (2008)
reported that about 75% of non-U.S. firm held by U.S. investor were held through institution.
So they may exhibit the same co-variation of trading by the same explanation. Even though,
foreign investor may be considered similar to the institution investor, there are still other factors
related to the foreign trading decision (e.g. currency exchange rate, capital inflow). So this study
uses foreign relative order imbalance, exchange rate and capital inflow as the proxies for
correlated trading activity of foreign investors.

The last group of investor is individual investor. The studies about individual or retail

investors are likely ignored, comparing to literature focusing on big player like institution
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investors. The fact is more than half of trading volume in the Stock Exchange of Thailand is of
retail investor. So their correlated trading behavior could be the source of commonality in
liquidity of the market. Barber, Odean, and Zhu (2009) found that individual investor avoided
changing their trading side; if they buy one stock, they will buy that stock again. Another
finding of Barber and Odean (2005) was overconfident of individual investor during the uptrend
market, which they will buy more and more. This might be the explanation of how individual
drive commonality during the upward period of stock market. In addition, Anginer (2010)
found the flight to liquidity among household investors; they demanded more on liquid asset
during the time of low market liquidity. Again, this might be the explanation of how individual
drive commonality in the downturn market. For this study, I propose individual investor’s
relative order imbalance as the proxies for correlated trading activity of individual investor.
This study focuses on small-size stocks, which is absent of institution and foreign investor
influence, so that I can identify whether individual can drive the commonality.

To investigate which source can explain the liquidity commonality, how big player
trading activity affect the liquidity commonality, and whether small player can contribute any
effect on the commonality in liquidity of the Stock Exchange of Thailand, so this study
proposes;

Hypothesis 1: Demand-side factors are the main drivers of liquidity commonality in the
Stock Exchange of Thailand.

Hypothesis 2: Both local institution and foreign trading activities drive commonality in

liquidity.

Hypothesis 3: Individual trading activities drive commonality in liquidity of small-sized

stocks.
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CHAPTER |11

DATA AND METHODOLOGY

3.1 Data and Sample

The data covers firms in the Stock Exchange of Thailand (SET) from 2003-2014. Stock
prices, stock returns, stock traded volumes, stock market capitalization, SET index returns, SET
traded volumes, SET market capitalization and risk-free rates are obtained from DataStream.
Cash-flows of mutual fund in Thailand are obtained from Morningstar. Local short-term
interest rates and exchanges rates are obtained from Bank of Thailand (BOT). Treasury bill
rates are from the Thai Bond Market Association (ThaiBMA). Firms’ fundamental data are
collected from SETSMART. Firms’ traded volumes specified to each investor-type are
generated from Market Microstructure data provided by SET.

Main liquidity measurement used in this study is Amihud liquidity. Follow Hameed et
al. (2010) and Pukthuanthong-Le and Visaltanachoti (2009), Amihud liquidity will be adjusted

for some events and seasonality effects, which will be described in detail in the next session.

3.2 Methodology

3.2.1 Data Preparation

Amihud

Amihud liquidity is the price impact or illiquidity measure, and can be calculated by
the ratio of absolute value of daily return of the stock i on day t and the dollar volume traded of

that stock on the same day.

|Ti.t |

it

Where:
- Aillgi; is the Amihud illiquidity proxy of stock i on day t.

- rit IS the return of stock i on day t.
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- dvol; is the dollar volume of stock i on day t.

Follow Karolyi et al. (2012), | adjusted this measurement by adding the constant to the
Amihud measure and take logs, to minimize the outlier’ impact, and multiply by -1 to make it
become liquidity instead of illiquidity measure. Local currency volume (baht) is used instead
of dollar volume.

|Ti.t|

AmLiQi,t = —lOg(l +W)
Lt

Where:
- AmLig;i, is the Amuhid liquidity proxy of stock i on day t.
- rigis return of stock i on day t.

- LVoli; is local currency volume of stock i traded on day t.

Adjustment
Amihud measure has to be adjusted for changing in minimum tick, time trend and
calendar effect by following both Hameed et al. (2010) and Pukthuanthong-Le and

Visaltanachoti (2009).

4
AmlLiq;, = Z 8q4Dayy + fiHoliday + f, Ntickl + f3Ntick2 + AdAmLiq;,
d=1

Where:
- AmLiqir is Amihud liquidity proxy of stock i on day t.
- Dayy is the dummy representing the day in the week from Monday to Thursday.
- Holiday is the dummy of the trading day around holiday, which is not the weekend.
- Ntick1 is the dummy representing the 1% tick-size changing implementation, which
is equal to 1 if the data is after November 5 of 2001and before March 30 of 2009

and O for otherwise.
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- Ntick2 is the dummy representing the 2™ tick-size changing implementation, which
is equal to 1 if the data is after March 30 of 2009 and O for otherwise.
- AdAmLigis, which is the sum of intercept and residual of this regression, is the

adjusted liquidity measurement.

Turnover
Turnover of each firm is used to control dynamic in market condition, generally
calculated by dividing total trade volume by shares outstanding for the firm. But this study will

use the logarithm-form as followed;

VO,
Turnl-,t = log(l + W)
Ly

Where:

- Turniy is turnover of stock i on day t.

- VOi,is total trade volume of stock i on day t.

- NSOiy is number of share outstanding of stock i on the beginning of year y.

This turnover variable is not only used as control variable, but its commonality is also
used to represent some aspect of liquidity demand (Karolyi et al., 2012), which will be used as

the general demand-side proxy.

3.2.2 Commonality Measurement

The R? approach inspired by Roll (1988) and Morck, Yeung, and Yu (2000), will be
used to measure the commonality in liquidity of each securities. Those classic literatures
introduced R? approach to represent the co-movement between firm’s value and the market
return. So R? approach should be applicable for indicating the co-movement between individual
firm’s liquidity and market’s liquidity. Following Chordia et al. (2000) and Hameed et al.

(2010), we use single factor market model to generate the liquidity commonality proxy, R®.
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Then we regress adjusted firm’s Amihud liquidity proxies (AdAmLig;¢) with market average

liquidity proxies (AdAmLiQm.).

AdAmlLiq;; = a; + P1AdAmLiqy,: + &
Where:

- AdAmlLiq;, is Amihud liquidity proxy of stock i on day t.

- AdAmlLiq,, is Amihud liquidity proxy of market (m) on day t.

Employ this regression to each stock, yield th. And the strength of liquidity

commonality is represented by the equally average of Rl-z‘t.and get R?. Because RZvalues is
between zero and one, follow Hameed et al. (2010), I create new liquidity commonality proxy
by the logistic transformation of R?, LIQCOM, = In[R?/(1 — R?)]. Employ these same

steps to the turnover variableand yield turnover commonality, TURNCOM.:.

3.2.3 Control Variables

Market return, volatility, liquidity, turnover and time trend will be used to control for
market condition, because these market condition variables can affect the commonality via both
demand and supply channel. So in this study, | have to include all these proven variables before

further investigate the others focused explanatory variables.

Model (1) includes only control variables to regress with the logistic transform of

liquidity commonality, LIQCOM..

LIQCOM; = a; + y1Rmt + V2STDyr + v3AmLiqu e + VaTurn, .+ yst + &,
Where:
- LIQCOM; is equally averaged of liquidity commonality of each stock on day t.

- Ry, ¢ is the market return on day t.
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STD,, ; is the standard deviation of market return on day t.
AmLiqy, . is the proxy for market liquidity on day t.
Turn,, . is the turnover of market on day t.

t is the proxy for time trend.

To investigate the recent finding of Hameed et al. (2010), model (2) includes the

adjusted market return variables to represent the separated effect of each large rising/declining

and small market return.

LIQCOMt = q; + 61RDown,Large 7 52RUp,Large + 53R5mall + Vlt + Eit

Where:

LIQCOM, is equally averaged of liquidity commonality of each stock on day t.

t is the proxy for time trend.

Rpown,Large 1S €qual to 1 when R,, ; is negative and more than one standard
deviation below mean market return.

Ryp Large 1s €qual to 1 when R,;, ; is positive and more than one standard deviation
above mean market return.

Rgsmau is equal to 1 when absolute of R,  is less than one standard deviation of

mean market return.

3.2.4 Supply-side Factors and Commonality in Liquidity

Model (3) — (6) include one-at-a-time direct proxy of supply-side, together with all

control variables.

Where:

5
LIQCOM, = a; + Z BiX: + Z ViZme + Eig
j=1 k=1



LIQCOM; is equally averaged of liquidity commonality of each stock on day t.
P YiZm, 1s the set of market condition control variables at time t.

For model (3), ), j=1BjX¢ is the proxy of local short-term interest rate at time t.
For model (4), ijlﬁth is the US. Commercial spread at time t.

For model (5), Zj=1 B; X is the return of local bank at time t.

For model (6), Zj=1 p;X; is the return of global prime broker at time t.

3.2.5 Demand-side Factors and Commonality in Liquidity

control variables.

Where:

5
LIQCOM, = a; + Z BiX, + Z ViZme + €i
j:l k=1

LIQCOM, is equally averaged of liquidity commonality of each stock on day t.
]5-=1 YjZm, is the set of market condition control variables at time t.

For model (7), X.j=1 B X; is the turnover commonality at time t.

For model (8), . j=1 B;X; is the individual relative order imbalance at time t.

For model (9), =1 B; X, is the foreign relative order imbalance at time t.

For model (10), ;-1 5; X, is the institution relative order imbalance at time t.

For model (11), ijl B; X is the proprietary relative order imbalance at time t.

For model (12), ;-1 5; X, is the total relative order imbalance at time t.

For model (13), ;=1 5; X, is the net-flow of institution at time t.

For model (14), Zj=1 B; X is the currency exchange rate at time t.

17

Model (7) — (14) include one-at-a-time direct proxies of demand-side, together with all
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3.2.6 Size-effect and Commonality in Liquidity

| follow Karolyi et al. (2012) by using the same model (1-14) to investigate the
commonality in liquidity of each size sorted portfolios. There will be 2 more portfolios based
on the stocks’ market capitalization at the end of previous year. The liquidity commonality
proxy of each portfolio is equally averaged across the stocks in the portfolio. The result of this
session will be present along with the normal study for comparison.

3.2.7 Large Rising/Declining and Depreciation Interaction Studies

I applied the idea of Hameed et al. (2010) by adding the dummy of large
rising/declining and currency depreciation into the particular models. This attempt is to test
whether the direct proxies of supply- and demand-side are emphasized during the specific
event.

3.2.8 Robustness Test

To test whether the result is robust, this part will employ the “liquidity-beta”, used by
Hameed et al. (2010) and Pukthuanthong-Le and Visaltanachoti (2009) instead of using R2-
approach, which | follow Karolyi et al. (2012). After applying the same data preparation as
usual, regress daily liquidity of stock on daily liquidity of market. The key of this approach is
to use slope coefficient (or beta) of market liquidity as the alternative commonality in liquidity
measurement.

So we use the model (R.1) to test the existent of liquidity commonality. It is the
regression of adjusted Amihud liquidity of stock on adjusted Amihud liquidity of market and

the set of control variables.

AdAmLiq;; = a; + BiigAdAmLiqy, + controls + &,
Where:
- AdAmlLiq;, is Amihud liquidity proxy of stock i on day t.

- AdAmlLiq,,, is Amihud liquidity proxy of market on day t.
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- controls includes the current and 4-week lag market return, the current and 1-
week lag market volatility, the current and 1-week lag market turnover, 4 weekly
lag individual liquidity , 4 weekly lag individual return, and the current and 1-week
lag of individual volatility.

To test the asymmetry between up and down market condition affecting the

commonality, 1 add dummy variables to represent up/down market and its interaction with

market liquidity.

2
AdAmLiCIi,t = aj + ﬁliquAmLiQm,t + z Aj (AdAmLiQm,t 'DUp,Large/Down,Large,t)
j=1

+ controls + &;;

Where:

- AdAmlLiq;, is Amihud liquidity proxy of stock i on day t.

- AdAmlLiqy,, is Amihud liquidity proxy of market (m) on day t.

- f=1 A;(AdAmLiqm,; * Dyp Large/pown,Large,t) 1S the interaction term to represent

the joint effect of large change in market return on liquidity commonality.

To test whether which direct demand- or supply-side proxies do affect the

commonality, | add interaction term of market liquidity and one-at-a-time dummy for key

variables and it’s 1-week lag to the model (R.1)

AdAmLiq;, = a; + BiigAdAmLiqy + ViigAdAMmLiGy—1 + X j=1 Aj(AdAmLigGy, ; -

Xmit) + Xk=1Pr(AdAmLiq,, 1 - Xin¢) + controls + &;¢

Where:
- AdAmlLiq;, is Amihud liquidity proxy of stock i on day t.

- AdAmlLiq,,, is Amihud liquidity proxy of market on day t.
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- Xj=14j(AdAmLiqy, . - Xn, ) is the interaction term to represent the joint effect of
each proxy on liquidity commonality.
- Xk=1Pr(AdAmLiqy, 1 - Xm¢) is the interaction term to represent the joint

effect of each 1-week lag of proxy on liquidity commonality.
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CHAPTER IV

RESULT AND DISCUSSTION

In this section, | will start with summary statistic discussion, base model and
asymmetric pattern study, then follow by the results of two set of studies regarding demand-

and supply-side of liquidity commonality.

4.1 Summary Statistics
Table 1 presents summary statistics of the annual average and standard deviation of the
commonality in liquidity based on Amihud liquidity (Rlziq). This table also presents the number

of unigue stock and number of stock-day observation of each year. The mean and standard
deviation of liquidity commonality are expressed in percentage per day. The commonality for
size-sorted portfolio; small and large portfolio, are presented in the last two column. From the
table, commonality in liquidity declines over the years (from 33.2% in 2003 to 15.8% in 2013)
in all three portfolios, consistent with the result of Karolyi et al. (2012) on global liquidity
commonality. The large-size firm exhibits larger commonality in liquidity, conforms to the
previous studies of Chorida et al. (2000), Fabre and Frino (2004) and Pukthuanthong-Le and

Visaltanachoti (2009).

Table 1

Summary statistics: Liquidity Commonality
This table prazants the summary statistics of the ammual average and standard deviation of the commonality of Amuhued houidity
{Rf,,l} for the sampls period Jamiary 2003 to Decamber 2013, The first two columns present the mumber of wmuque stocks and
stock-day obsarvations in the sampls. The next sox columns report amual average and standard deviztion of hguidity commenality
in each portfolio; all stocks portfiolio, small-size stocks portfolio and large-size stocks portfolio respectrvaly. For small- and large-
firms portfolio, stocks are sorted mto twe equally portfolic basad on market capitalization at the beginnmg of each vear. The
sereemng critaria for sample selection and this commonality caleulation are deseribed in Chapter 3. And in order to reduce outliar
effact, iqwdity commonality 1s winsorized at 1% and 98% of the sampla distnbution.

All-portfolio Small-portfolio Large-portfolio
. 2 2 2
Year Unique  Stock- Riiq Riiq Riiq
stocks  day obs. mean st.dev. mean st.dev. mean st.dev.
(%0) (%0) (%) (%e) (%) (%0)

2003 7 48,758 332123 82858 292841 77H5 364671 9.0738
2004 308 58,123 30.7781  B.ESS9: 284045  B3475 329852 98471
2005 332 655918 265266 B4666 2448378 B8.0656 2504059 93488
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2006 358 71964 228112 659757 184887 6.0409 273339 81061
2007 355 74254 238070 5.5152 188482 61308 279220  T7.5466
2008 352 72286 21.6238 74087 172400 72603 257668 79306
2009 351 69475 205186 75329 172584 B2778 241884  B.0205
2010 346 71688 163074 45189 123317 41951 20,1983 57856
2011 344 73523 186454 48851 136312 46341 231303 55618
2012 il 72916 189555 45240 150365 47263 226222 51265
2013 340 74042 158431 42272 128814 41134 186760 52912
Total 360 869,620 227508 87452 151083 8709 264157 9.1989

4.2 Analysis of Liquidity Commonality and Capital Market Conditions
Table 2 presents the estimation results of ordinary least square (OLS) models to relate

daily (Penal A), weekly (Penal B) and monthly (Penal C) Rlziq to capital market condition

variables. The figures shown in this table are OLS coefficient estimates, model R?, the number
of observations in the OLS, and the economic impact of the factors of interest in each
specification for each model. The economic magnitude is measured by the effect of an increase
of the standard deviation in variable of interest, and expressed as the fraction of standard
deviation of Rfiq.l

Time trend is included in all specification. The result shows that time trend has a
significantly negative coefficient in all models, around -0.006 to -0.009. Consistent with Table
1, this negative coefficient means commonality in liquidity in the Stock Exchange of Thailand
declines over the years.

Vayanos (2004) and Karolyi et al. (2012) suggest that an increasing of uncertainty
(market volatility) makes investor to demand more liquidity, which subsequently raises the

commonality in liquidity. Unlike those suggestion, Model (1) shows that market volatility have

1 following Karolyi et al (2012), the impact of a one-standard-deviation (o) increase in the factor of

eat+Bx(u+o)+yxi

interest relatives to its mean on R?

liq Can be computed by this expression: AR}, =

1tea+Br(u+a)tyxd
eu+Bxu+yxl . . . .
Py T where a, B, and v are the intercept, the estimated coefficient of factor of interest, and the
vector of coefficient of other variables in the OLS model, respectively; i, A and ¢ is the mean of factor
of interest, vector of mean of other variables in the OLS model, and the one-standard-deviation of
factor of interest, respectively. Then I subtract the economic magnitude effect AR7, with the standard

deviation of R, so these numbers are expressed as the fraction of one standard deviation of the

commonality liquidity.
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no significant effect on the co-movement of liquidity. An increasing of market activity (market
turnover) increases liquidity commonality, though this effect is not significant. Model (1) also
shows that market liquidity is negatively related to Rlziq.

Model (2) is an investigation of the asymmetric pattern from volatility effect proposed
by Hameed et al. (2010), where liquidity commonality increases with greater magnitude in a

large market decline.? The results exhibit this pattern only in daily dataset, where R% . increase

lig
dramatically during large market decline. This result alone can be interpreted as a supportive
evidence of supply-side explanation of liquidity commonality. However the behavior or
investor, especially institution investor, may explain this effect during the large declining

period. There are also strong evidences showing that Rj;, significantly increases during large

2

liq
raising market in all portfolios of monthly dataset and in small portfolio of weekly dataset. It
possibly be the case where demand-side explanations do affect the liquidity commonality in the

Stock Exchange of Thailand.

2 According to models of Brunnermeier and Pedersen (2009) and Morris and Shin (2004), this
asymmetric pattern arises from both binding funding constraints and loss of collateral values, which
make any liquidity providers become struggled to supply liquidity to the market.
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Table 2
Liquidity Commonality and Capital Market Conditions

This tzble shows result of time-series regreszion of commenality m haquidity (LIGCOM, ), computad as the logistic transformation of
commenality in liguidity (of each all, zmall, and large portfolie) over 2003:01:01 - 2013:12:31 on capital market condition variablas:

LIgooM, = o + Z}r., e T Ems
k=1
(m =market ; t=2003 : 01:01 .., 2013 :12:31),
where I | denotes the time-zenies confrol varables; markst retum, volatility, liqudity, tumover and the time trend, to account for
amy variations mn capital market conditions. Dailv, waekly, and monthly time series represzion results are shown in Pansl A B, and
C, respectively. Variable dafimitions are in Table Al. Intercepts are suppressed to conserve space. Significance at the 1%, 3%, and
10% level is indicated by ® %, and ®, respectively. The economic effects in the last row indicats the effect of one-standard-deviation
(5} increasze in the factor of interest, expressed as a fraction of one e of 7).

A, Daily Timeframe

, . 1) 2

Model Portfolio All Small Large All Small Large
Capital Market Conditions
Market return -0.320 -0.323 -0.303
Market volatility -1.225 -0.533% -1.67%
Market liquadity -0.1032 -0.0867t -0.1102
Market turnover 5.007 5741 5.738°
Time trend -0.0072 -0.0052 -0.0062 -0.007= -0.0092 -0.0082
Large/small up/down market return
RyhLarac 0.718 0.742 0.869
Rbownlarge -2.068¢ -1.884 2212
Ryt 0.583 0.463 0.68
#Obs. 2469 2469 2469 2477 2477 2477
Adjust R? 0.304 0.357 0223 0.303 0.35%4 0222
Factor of Interest Market volatility Down, Large
Economic effect -

2 -0.05 xa 0.02 xa -0.07 xa NA NA NA
(xa(Rji,))

B. Weekly Timeframe
, . 1) 2)
Model Portfolio All Small Large All Small Large
Capital Market Conditions
Market return 0.001 0.053 -0.116
Market volatility -1.314 -1.114 -2.45%9
Market Liquadity -0.123 -0.103 -0.151¢
Market turnover 1833 2437 4121
Time trend -0.0072 -0.0092 -0.0082 -0.007=2 -0.0092 -0.0062
Large/small up/down market retirn
RyhLarac 1.294 1.866°  0.985
Rbownkarge -0.735 0.74 -0.735
Ryt -1.353 -1.742 -1.299
#0bs. 550 550 550 550 550 550
Adjust R? 0.482 0.561 0428 0486 0.563 0.429
Factor of Interest Market volatility Down, Large
Economic effect . -
-0.05 %o -0.05 %o -0.11 xo NA NA NA

(xa(Riig))
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Table 2 (continued)

C. Monthly Timeframe

, - ) 2)

Model Portfolio All Small Large All Small Large
Capital Market Conditions
Market return 0.420 0.531 0312
Market volatility 1.204 2174 -0.564
Market hquadity -0.218 -0.169 -0.261
Market turnover 4523 3.668 7323
Time trend -0.007= -0.0032 -0.0062 -0.007= -0.00%2 -0.0062
Large/small up/down market retirn
RUPLarge 1.295 1.476¢ 1.3470
RDSwmbarae 0.659  -0643  -0.665
Rymal 0.734 1.015 0.354
#0bs. 131 131 131 131 131 131
Adjust R? 0.631 0.705 0.6 0.641 0.703 0.61
Factor of Interest Miarket volatility Down, Large
Economic effect _

0.05xa 0.07 xo -0.03 xa NA NA NA

(x(Rig))

4.3 Analysis of Liquidity Commonality and Supply-side

Table 3 presents the estimation results of ordinary least square (OLS) models in daily
(Penal A), weekly (Penal B) and monthly (Penal C) Rlziq to relate to direct proxy of supply-side
factors. For each model, the table presents OLS coefficient estimates, model R?, the number of
observations in the OLS, and the economic impact of the factors of interest for each
specification. The economic magnitude is measured by the effect of an increase in the standard

deviation of variable of interest, and expressed as a fraction of standard deviation of Rﬁq.

Model (3) to (6) in Table 3 include direct proxy of supply-side factors to the base model

in order to investigate how funding constraint affects Rlziq. The result shows that liquidity

commonality is not significantly related to commercial spread. A local short-term interest rate

has a negative relation to R{; . and global prime broker returns has a significant positive relation

2
lig

to Ry;,, which oppose to the prediction of supply-side hypothesis. The return of local financial

2
liq
and bank have a significant negative relation to Rlziq only in monthly dataset. The economic

impact of this effect is significant at -0.84 x a(Rlziq).
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Following Hameed et al. (2010), | run additional tests to investigate whether the
funding constrains emphasize during large-declining market, by including interaction terms of
a large market decline with those supply-side factors®. Consistent with Karolyi et al. (2012),
the result shows that even in large market decline, funding constraint has no significant
relationship to liquidity commonality. Although the direction of the coefficient is the same as
what funding constraint hypothesis predict, it still is not significant and conclusive. Overall,
the evidence of funding liquidity supporting the supply-side hypothesis of liquidity

commonality is very weak.

4.4 Analysis of Liquidity Commonality and Demand-side
Table 4 presents the estimation results of ordinary least square (OLS) models to relate

daily (Penal A), weekly (Penal B) and monthly (Penal C) Ry, to direct proxy of demand-side

lig
factors. For each model, the table presents OLS coefficient estimates, model R?, the number of
observations in the OLS, and the economic impact of the factors of interest in each
specification. The economic magnitude is measured by the effect of an increase of the standard
deviation in variable of interest, and expressed as the fraction of standard deviation of Rlziq

Model (7) to (14) in Table 4 include direct proxy of demand-side factors to the base

model to capture how demand-side of liquidity affects Rf;,. The coefficient of commonality in

lig:
turnover (R%,,,,) is significant at 1% level for all portfolio in every dataset. The economic
magnitude of R%,,, effect is considerable. A one-standard-deviation increase of turnover
commonality is associated with an increase of 0.57 x a(Rlziq). This study also found that the
trading-activity proxy has an influence to small-size portfolio the most.

Cash-flow of fund and order imbalance of retail customer, foreign and mutual fund are

not conclusively related to R While proprietary’s order imbalance appears to have

2
liq -

3 See also in Table A3
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significantly negative relation with Rfiq in all portfolio of every dataset. The economic impact

is also substantial. A one-standard-deviation increase of proprietary order imbalance is

associated with a decrease of -0.43 x a( Rlziq). There is also the evidence that currency

depreciations increase Rj;,. The coefficient of currency exchange rate is significantly positive

fig-
in daily and weekly dataset. One-standard-deviation increase in exchange rate returns is
accompanied by a change in Rlziq of 0.16 times of a(Rlziq).

Using the same previous concept of Hameed et al. (2010), I also run the additional tests

to study how each investor-type trading activities affect Rlziq in currency depreciation in both

large-raising and large-declining market. | include interaction-term between investor-type order
imbalance and dummies of currency depreciation, large-raising market, and large-declining
market, respectively, to the base model.*

The result shows that selling activity of foreign investor in days that Thai Baht
depreciation associates with an increasing of liquidity commonality. These sell-forces during
currency-depreciation effects are significant at 5% level in daily dataset. This finding reveals
that the sell-attempt of foreign during local-currency depreciation can increase the liquidity
commonality.

There are also the evidences of buy activity of retail customer and foreign investor
during the large rally week increase liquidity commonality. Especially for small-firm portfolio,
buy-forces of retail customer significantly increase liquidity commonality. These buy-forces
during large-raising market are significant at 10% level in weekly dataset. In addition, this study
found that selling force of both retail customer and foreign investor significantly increase
liquidity commonality of large-firm portfolio in weekly dataset. And selling force of mutual

fund significantly increase liquidity commonality in monthly dataset. These sell-force during

4 See also in Table A4, Table A5, and Table A6
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large-declining market are significant at 10% level in weekly and monthly dataset. These

findings explain how those asymmetric pattern exhibited by demand-side.

In sum, these analyses reveal a number of key determinants and unique aspects of
liquidity commonality in the Stock Exchange of Thailand. | found very little evidence to support
the supply-side hypothesis or the funding constrain effect of the commonality in liquidity. The
asymmetric pattern on the down-side of market return is found. However, the direct proxies of
funding constrain show no relation with the liquidity commonality, even in bear market.
Interestingly, liquidity commonality in this market exhibits difference asymmetric pattern,
where it greater increases in bull market. | found stronger evidences of demand-side hypothesis
that link the commonality in liquidity to the level of correlated trading activity. Also the results
suggest that each investor-type trading affects differently to the liquidity commonality;
proprietary always reduce the commonality, while retail and foreign create greater commonality
in many event. Even though, on average, large-cap stocks have higher commonality in liquidity,
small-cap stocks have greater commonality risk from correlated trading activity of particular

investor-type.

4.5 Robustness Test

R?-approach used in the main investigation cooperates with data that generated from
aggregate all individual stocks’ variables within the timeframe, which may “average out” some
effect from any supply-side or demand-side factors. Therefore, this robustness test follows the
approach of Hameed et al. (2010) and Pukthuanthong-Le and Visaltanachoti (2009) to
investigate the commonality in liquidity of individual stocks based on “liquidity-bate” at
weekly timeframe. | use the same steps in preparing the data as stated in chapter 3. Then, |
estimate regressions of weekly adjusted Amihud liquidity of individual stock on weekly
adjusted Amihud liquidity of the market. The slope or beta of the market liquidity is the

alternative measurement of liquidity commonality. | also include the following control
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variables: the current and 4 weekly lag market return, the current and 1-week lag market
volatility, the current and 1-week lag market turnover, 4 weekly lag individual liquidity, 4
weekly lag individual return, and the current and 1-week lag individual volatility. | add the
interaction term of market liquidity and the current and one-week lag dummy of each supply-

and demand-side factor in each model.

Table A8 in Appendix session show the estimate coefficient of liquidity beta and
interaction beta of these robustness tests. Model (1) show the significant existent of liquidity
commonality in this market at weekly frequency (average liquidity beta of 0.0802). From
Model (2), | still found the unique asymmetric pattern, where liquidity commonality greater
increase during large market rising (an average liquidity beta increase of 0.4414) compare to

the increase during large market decline (an average liquidity beta increase of 0.3668).

Model (3) to (6) are the model that include interaction term of supply-side factor in
each model. Interestingly, |1 found the increasing of short-term interest rate and decreasing of
local financial and banking firm returns increase the commonality in liquidity, which consistent
with the prediction of funding constrain hypotheses. But the opposite direction from the
hypotheses are also found. The increasing of commercial spread and the decreasing of global
prime brokers significantly decrease the commonality in liquidity. From this only finding, the
supply-side hypothesis of commonality in liquidity in the Stock Exchange of Thailand seems

to be subjected more to the local funding liquidity factors than the global factors.

Model (7) to (14) are the model that include interaction term of demand-side factor in
each model. Consistently, | still found significant evidences to support demand-side hypothesis.
Lag increase of turnover commonality significantly increases liquidity commonality. The
difference level of effect each invertor-type related to commonality in liquidity are also found.
Lag increase of retail customer order imbalance, both lag and current week increase of mutual
fund order imbalance increase the commonality. But the positive relation of foreign order

imbalance and negative relation of proprietary order imbalance to the liquidity commonality
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disappear. Interestingly, cash outflow from mutual fund turnout to have strong relation to the
commonality in liquidity (an average increase of liquidity beta of 0.0342 and 0.0508 during and
after the cash outflow, respectively). Consistent with the main finding, the commonality in
liquidity increase by 0.0288 and 0.0083 on average during and after the local currency
depreciation. In sum, these findings from difference methodology suggest the similar key

results to the main study.
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CHAPTER V

CONCLUSIONS

This study aims to re-examine the commonality in liquidity in the Stock Exchange of
Thailand with respect to its origin. I apply the most recent assessment of Karolyi et al. (2012),
to investigate whether the liquidity commonality in Thailand arises from supply-side force
related to funding constrain or demand-side force related to correlated trading activity. From
the result, | am able to confirm that my direct factors of funding constrain have no significant
relation to the commonality. Even during bear market, the weak effect of funding constrain is
not emphasized enough to made the legitimate relation. These findings oppose to the prediction
of the supply-side hypothesis, correlated trading activities or demand-side are found to have
stronger influence to the commonality in liquidity in this market. These findings challenge the
previous literature focusing on how funding constrain affects liquidity commonality (most
notably, Brunnermeier and Pedersen (2009) and Hameed et al. (2010)). My results indicate that
correlated trading activity is the key determinant of the liquidity commonality in the market,
which have no obligated intermediary like the Stock Exchange of Thailand.

This study further investigates inside the demand-side explanation, that trading activity
or behavior of each investor-type has difference level of influence to the commonality. In very
bullish market, the overconfidence of retail customer and the persistent trading of foreign make
their trade become highly correlated, result in a strong increase of the commonality in liquidity.
This mechanism creates the unique asymmetric pattern where the commonality greater
increases during bull market. Also, sell force of foreign during Thai Baht depreciation and
small-cap stock sell-off from mutual fund during large downturn increases the commonality in
liquidity. Interestingly, trading activity of proprietary help reduce the level of liquidity

commonality.
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The Stock Exchange of Thailand, in this case, faces with the risk of liquidity
commonality during large rally market from correlated buying attempt of market participants
or the demand-side source of the commonality. This knowledge helps highlighting another risk
in stock selection. Even though large capitalization stocks have higher level of liquidity
commonality, but small capitalization stocks have larger amount of liquidity commonality risk
during that high-volatility time. This event could also be an opportunity for speculators. It is
known that high liquidity commonality often related to low liquidity. At the peak of
commonality risk or the bottom of liquidity, is the opportunity to “sell liquidity” on the highly
affected stocks in that situation. Also, drawing some implementation from this finding, if the
policy maker increase the incentive or even set an obligation for proprietary or intermediary to
provide liquidity during that period might help reduce the risk of liquidity commonality.
Consequentially, supply-side risk would be created from this implication. So the further
empirical research is needed to find the ideal balance between those two sources of

commonality in liquidity to maintain the liquidity stability in the market.
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