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Abstract

This paper examines the relationship between investor sentiment and mutual fund flows by using
Thai equity mutual fund data between 2007 and 2020. The result reveals the higher investor sentiment,
the higher fund inflows in non-tax saving funds, especially in small-cap funds and growth funds. However,

the sentiment does not impact fund flows in tax-saving funds.
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Comprehensively considering fund-level data, the result reveals that the higher investor sentiment, the
higher fund inflows in higher retum mutual funds, but lower fund inflows in higher volatility funds. Moreover
there is a spillover effect from high performance funds to other funds in the same asset management
company. Furthermore, the result finds that there is no positive relationship between fund flows and

future performance, implying that investors do not have fund selection ability.

Keywords: Investor Sentiment, Mutual Funds, Thai Equity Funds, Mutual Fund Flows
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nszsaRuamulugIaIneunil (Del Guercio and Tkac, 2002)
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[

L%haaﬂsuau?uamu (Percentage Flow) 1w Sirri and Tufano (1998) wag Barber et al. (2005) A4il

TNA;; — [TNA; -1 X (1 + R;)]
TNA; ¢4

1

FLOW,, =

logfl  FLow;, fie 8n5INTSIvaliIenveluaYLYRINoWUTI | Tuhoui t
TNA;, AD NINGFUANT (Total Net Asset) VaNaINUIII i 0 FuULdDU t
a . a N
R;; AB NAMDULNUTIU (Gross Return) U8ana3v U i Tulhou t

= 1 ' I3 ! [V A v v
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1
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Y Ado
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nsiulavenalsznaunisng (Growth Fund) musudnw1999 Nanda et al. (2004) wag Jiang
and Yuksel (2019) lagldn1suuangumuaduusednsnindiudsnanauwnudniuainuuig (Size
Premium) kagHanauLnuduiuaInyaa (Value Premium) 31nkuud1ae9 Carhart 4-Factor u
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Panel Data Model Ingld35Ussuamuy Generalized Method of Moments (GMM) #1 Arellano
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FLOW;; = Bo+piPast Flow; + BoRi¢ 113 + ﬁ3af‘f_1+ﬁ4Expensei,t_1 + BsStd; 1 + PeStarys_q
+ B;StarAffic—q + BsLog(TNA;—1) + BoLog(Age;,—1) + BioLog(FamSize;;_;)
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+ BiyTax; +u;,

le? FLow,, Ao §n31N15IWaLTN98NTRIRNAMUTBINBINUTIN | Tufoud t
Past Flow; A9 9051N1SWMALIN29NTBIRUAM UTDINDMUTIM | GaUNER 1, 3, 6 uag 12 Liou
Rip1e-13 AB HANBULNUTINTDINDMUII | DUt 1 Uneunthaudasioud t - 1
aff_, A9 HARBULYUVAIUTUANUEERY Carhart Four-Factor ¥83aneavusiu i lusieui t
A o ] = a . A
Expense;,,A® 8931A555LHengnivanamusin i 1wl t - 1
=Y =Y 1 PN A = Y] 1 v 3 =
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593 i Turae 1 Uneunthaudameud t - 1
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Constant -30.680 -4.779 -22.420 -10.290

VOLUME 3, ISSUE 2, May - August 2022 | page 9



AFHITUIANTINGIND N15IANTT UazdAuAIEnS ISSN 2697-6609

M19197 2 Han1snadeudadefdwnadionisivaiiieenvesiuamuluneusiu (se)
(1) (2) (3) (@)

Past Flow Y Y Y Y
N 28,812 28,812 28,812 28,812
N g 281 281 281 281
Chi? 191.10%** 231.60%** 211.40%** 235.80***
Sargan 12.59 28.01*% 16.22 30.64

"p<01, p<005  p<0.01

01 M3 wInlaggdY

N30 2 iuldddnamuinisldnanisandunuiananauunusiy (Gross Return)
LaENANBULNUNAIUTUANUELIYRINBUTIU (Risk-Adjusted Return) Tunsdndulaasu egndls
< ! Y a v 1 1Y Y | ' [ @ N =
Afluyrniauadunamueyluseavas dnamuiinslanunansuunundusua udesniy
azviouliiuiinawuiinisliladeimuafvhamulumsdndulalanunanauuny egrlsinnisla
AuranauknusNegelllainuwanaangsiiruaftnamueglussaui wandliiui
WYANIIUNTlEMURAR D ULNUTBIE A UTUIEINNIBNANIINEARTINg AN Y TuraiengAnssy
vNdufauvnaunadenndesiuuAnwIes Jiang and Yuksel (2019)

AsssusuveInauslddanuduiusiunssuaduauasnnd oanuauAnuives

'
=

Yingvarakul (2019) &sldtayanamusiunsiarsyululsuinalng lag Bailey et al. (2011) ¥833IN13

Y 9
ninamudenneauiidassiudougazvieuliiuirnudeafidmginssuvesinaamu dmsy
lugrivirupftnamuegluseiugs anuduiusasnadldladianuuandiaanieninuadnamu
aglusyeum

[y

ANFgvasnamuslidanuduiusiunssuatuamuludunviauadinamueglusyiu

° [ @ ! ) a v « (Y
i1 egalsndlugraviruaftnamueglusedugs

Y

dmsuanulanauvenasusiy Flonlindunemusiuniinanouwnundslsunnudes

MULUUTI89UBe Carhart Four-Factor aglu 10% usn agnudliladinszuaiuawmulvaiing

Y

o w a

ﬂamuimé’fﬂﬂdnmﬂﬁ@&iﬂﬁﬁﬂﬁﬂﬂ@ﬂﬂﬁﬂﬁ wonanigaliiny Spillover Effect 31nN@INU5IL
NnnesuTmRnaluiviruaftnamuegluszdui ddiaenadostunudnuves Nanda et
al. (2004) uay Jiang and Juksel (2019) Mlddoyanasmusniulssmaanigowini egralsiimluag
fivtruaftnauegluseiugeaziin Spillover Effect 991NN89NUTINIINNBINUTINATNANTS
dudunulaasulugnesmusimdu q aeldussnmndnninddanisnemud oty Tae Jiang and

Yuksel (2019) wulnldfiaru@neiinansliiiiuin Star Affiliation JAudunusfuNan1sALTUIIUN

VOLUME 3, ISSUE 2, May - August 2022 | page 10



AFHITUIANTINGIND N15IANTT UazdAuAIEnS ISSN 2697-6609

AT UATIVOINDMNUTIN AIUANUFURNUTTENING Star Affiliation Tunselaliuamuiasyio

v

woAnsIUNUINTirUaAtnamulutviruaftnamuegluseiuas

M13199 3 wan1sAnwIANEITUS ST SELERUamUlunemuTINkAzRaN S TunuluewAs

(1) (2) (3) (4) (5) (6)
FLUIAL: atf atf 3m_alf 3m_aff 12m_alf 12m_alf
atf 0.9210%*  0.9250%*
3m_aif , 0.9710% 0.9160%**
12m_aff_, 0.9890%** 0.9600%**
FLOW; ;4 -0.0003 -0.0002 -0.0087 -0.0003 -0.0185* -0.0201%*
Highy_y * FLOW,;;_, -0.0010 0.0050 0.0446**
Constant -0.1940 -0.2060 -0.1220 1.2570 -0.4650 0.1830
Control Variables Y Y Y Y Y Y
N 28,531 28,531 27,969 27,969 25,516 25,516
N ¢ 281 281 281 281 263 263
Chi? 12,722.00%%  12,305.10%*  41,07270%*  1356310"*  127,576.00"*  105,057.60***
Sargan 5.72 6.02 2.40 0.50 10.66* 10.56

"p<01, p<005  p<001

97 MsAuInlaggdY

1nA15199 3 15muiinszuaiuamulusAnvesneausnliddenuduiusfunanis
sfuauluonasluszey 1 feu uio 3 ileudiai Vislugasiiviauafunasuog sedusii vie
Wauaftnamuegluszavas wanslivivindnamuladlafiauawnsalunisidennemusiy
#OAARDINUIUANYI909 Ungphakorn (2014) way Praweenwongwut (2015) %alﬁﬁéﬁagaﬂamuiw
asrasulne egelsinsmuinssuaiuayuluefnvesnesusiudauduiusiuiianimsaiu
Fufunansiiualuowen Wetadonaneuunluszey 12 Weutrah wiidleutwmaninund
tinawuaziiulddn Wemuadtnamuegluszdud nszuaiuamuluendaudusiuslufianis
safudufunanmsdniunuluszey 12 Weudranih eglsififlevirundtnamueglussfugs
nszuauamulusfndauduiusluiimmafertuiusansdidunulussey 12 Weudrmih e
MAULNANYDY Jiang and Yuksel (2019) uasimmnauduiusiiiuuinsgninenssuaiuamuay
mamiﬁi’wLﬁmm’[,uamﬂmmﬂammwLﬁmﬁuiuﬁaqﬁﬁﬂuﬂﬁﬁﬂaqnuagj’[,uizémqq ANUFURUS

AananinanwsInaduay waztinaswulilainnuaunsalunmsidennesusiy

#3UNan15Y

MnMsAnwInuITtugviruaftnamueyluseiugs nszualuawuazlnadngneusiy

a v

Usennilulasuansuseloviunniuegaivedn

[

vneada wazlugieaaidangld dnamuazaula

VOLUME 3, ISSUE 2, May - August 2022 | page 11



AFHITUIANTINGIND N15IANTT UazdAuAIEnS ISSN 2697-6609

nosuiiiumsamuluurnadnuasiuiula vazivaueddnamulildfiaudniusiunssua
Suasulunesyusassanildiuansussloviman®

dleldtoyamenssmunuit dnamuldiimanouunussuasransuunundsuamudeduns
dadulaamu nelurasivimuadtnamueylussdiugs dhamuidenazamulunemuitanouiumds
Ufuamuidssnndu wiamulunesuiiiimisiuriugsdesas uasdinislvasesnszuaiuasmuain
nesusifinamsdudunulansuludsnemusudu g melduismdminddanmsnomuiiondy
fawsiiinamuagldnanisdiunlusinlunisdadulaamu s ldnuanuduiusiiduun

sgninnsziaduamuluefniunanisanduauluswen wansliiuindnamuldladanuaiuise

lun1sidenneamnuTIUNINanULNUA

JoLAUDMUL

[
v v Y

USgnmanningdanisnewunazaaiandnninduisusemalnganunsalddulainviruniin
amulunismansaingAinssuvestinamulunaianamununsiarsyuiasysuuleueliaeadaiu
NoAnsINveInamuluan1Isig o vaenunamuoRisanttdadedy q sy Tunsdndula

asuuenmtieannslinanauwnuluase

UTIUIUNIY

ATeA QMuuN, Ban iuniunssal wasdTial AITA. (2559). Aviiauagunasyulugainvannswe
uasemelne. duauann: httpy//www.pier.or.th/abridged/2016/10/

aNANUSENINNTAMU. (2565). YammsneaumelinIsianIsYesanamnssuiaNIsasy us enan o
saasaneludsemea Un.e 2544-2564. http://ns3.aimc.or.th/web/n s Isgaanynsss/

Arellano, M., & Bond, S. (1991). Some tests of specification for panel data: Monte Carlo
evidence and an application to employment equations. The Review of Economic
Studlies, 58(2), 277-297.

Bailey, W., Kumar, A., & Ng, D. (2011). Behavioral biases of mutual fund investors. Journal of
financial economics, 102(1), 1-27.

Baker, M., & Wurgler, J. (2006). Investor sentiment and the cross-section of stock returns.
Journal of Finance, 61(4), 1645-1680.

Barber, B. M., Odean, T., & Zheng, L. (2005). Out of sight, out of mind: The effects of expenses

on mutual fund flows. Journal of Business, 78(6), 2095-2120.

VOLUME 3, ISSUE 2, May - August 2022 | page 12



AFHITUIANTINGIND N15IANTT UazdAuAIEnS ISSN 2697-6609

Carhart, M. M. (1997). On persistence in mutual fund performance. Journal of Finance, 52(1),
57-82.

Del Guercio, D., & Tkac, P. A. (2002). The determinants of the flow of funds of managed portfolios:
Mutual funds vs. pension funds. Journal of Financial and Quantitative Analysis, 37(4),
523-557.

Griffin, J. M., Nardari, F., & Stulz, R. M. (2007). Do investors trade more when stocks have performed
well? Evidence from 46 countries. Review of Financial Studies, 20(3), 905-951.

Gupta-Mukherjee, S. (2018). Investor Sentiment and Time-varying Investor Sophistication: Evidence
from the Mutual Fund Industry. https://www.semanticscholar.org/paper/Investor-
Sentiment-and-Time-varying-Investor-from-Gupta-
Mukherjee/617f45d0ce7098593c4568357f50a4 170658096

Huang, J., Wei, K. D., & Yan, H. (2007). Participation costs and the sensitivity of fund flows to past
performance. Journal of Finance, 62(3), 1273-1311.

Jiang, G. J,, & YUksel, H. Z. (2019). Sentimental mutual fund flows. Financial Review, 54(4), 709-738.

Karlsson, N., Seppi, D. J., & Loewenstein, G. (2005). The'ostrich effect”: Selective attention to
information about investments. Available at SSRN 772125.

Karmaziene, E. (2016). Mutual Fund Flows and Investor Sentiment. Swedish House of Finance
Research Paper No. 16-16.

Nanda, V., Wang, Z. J., & Zheng, L. (2004). Family values and the star phenomenon: Strategies
of mutual fund families. The Review of Financial Studies, 17(3), pp. 667-698.

Praweenwongwut, P. (2015). Smart Money Effect of RMF and LTF Flows. (Master of Science
in Finance). Chulalongkorn University, Bankok.

Sirri, E. R., & Tufano, P. (1998). Costly search and mutual fund flows. Journal of Finance, 53(5),
1589-1622.

Ungphakorn, T. (2014). Mutual Fund Flow Behavior in Thailand. BU Academic Review, 13(2),
1-15.

Yingvarakul, N. (2019). The impact of Fund fees on Mutual fund flows in Thailand. (Master of
Science in Finance). Chulalongkorn University.

Yu, J., & Yuan, Y. (2011). Investor sentiment and the mean-variance relation. Journal of

Financial Economics, 100(2), 367-381.

VOLUME 3, ISSUE 2, May - August 2022 | page 13



AFHITUIANTINGIND N15IANTT UazdAuAIEnS ISSN 2697-6609

Yuan, Y. (2008). Attention and trading. University of Pennsylvania Philadelphia. Unpublished

working paper.

VOLUME 3, ISSUE 2, May - August 2022 | page 14



AFHITUIANTINGIND N15IANTT UazdAuAIEnS ISSN 2697-6609

Dividends, Investment and Cash Flow Uncertainty: Evidence from Thailand
Kornkaew Anurakchanaphon
Master of Science Program in Finance (International Program)
Faculty of Commerce and Accountancy
Thammasat University, Thailand

E-mail: kornkaew-anu63@tbs.tu.ac.th

Received: 9 May 2022
Revised: 29 August 2022

Accepted: 29 August 2022

Abstract

This study examines the relationship between dividends and investment with cash
flow uncertainty and how firms manage cash flow uncertainty. The sample in the Stock
Exchange of Thailand over the period from 2008-2020 is based on a yearly basis by using
piecewise and cubic regressions. The results demonstrate that dividends and investment are
nonlinear relation with the different levels of cash flow uncertainty due to agency cost and
asymmetric information. Other factors, including external cash, operating cash flow, growth
opportunities, size, profitability, and financial leverage are investigated. However, no effect
from the global financial crisis and the COVID-19 pandemic on dividends and investment
decisions with cash flow uncertainty. When facing cash flow uncertainty, firms slightly reduce
investment while keeping dividends. External finance is the major method to manage

uncertain cash flow.

Keywords: Dividends, Investment, Cash flow uncertainty, External financing, Asymmetric

information, Agency cost, Crisis, Non-crisis

Introduction
Dividends and investment are the primary decisions in corporate finance. Firms signal
profitability to the market by payout policy and raising capital by investing in positive net

present value projects. In a perfect capital market, the firm value depends on cash flow
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generated by investment but is not related to dividends. Firms will invest first and pay residual
cash flow as dividends.

In the real world with an imperfect capital market, firms cannot access unlimited
capital for both decisions due to financial constraints, affecting investment (Minton and
Schrand, 1999) and dividends (Chay and Suh, 2009). Fazzari et al. (1988) found that firms rely
on internal capital in response to cash shortfall because firms have more difficulty accessing
external finance.

Cash flow shortfall is sensitive to both decisions because of the agency cost and
asymmetric information. In agency cost, managers have incentives to the interest of
shareholders due to overinvestment. Firms may reduce investment by dividend payments and
stock repurchases or keep investing by raising funds from external finance. By contrast,
asymmetric information causes the difference between internal and external finance costs. As
a result, investment levels rely on internal capital because external finance cost is more
expensive. Managers need to determine whether to pay dividends or invest in future usage to
match their needs and sufficient cash flow. However, both decisions have the objective of
maximizing shareholder wealth.

During the global financial crisis, firms paid low dividends, maintained higher cash
balances (Sun and Wang, 2015) (Bliss et al., 2015), and reduced investment (Duchin et al,,
2010) (Bo et al., 2014). The COVID-19 pandemic put pressure on economic growth all over the
world, leading to cash shortage and a reduction in investment (Jie et al., 2021) and dividends
(Krieger et al., 2021).

According to dividends and investment change from the uncertainty of cash flow, this
study aims to investigate the relationship between dividends and investment with different
levels of cash flow uncertainty and how firms manage uncertain cash flow. This study aims to
examine the relationship between dividends and investment with cash flow uncertainty and
examines how firms manage the uncertain cash flow of the sample in the Stock Exchange of
Thailand over the period 2008-2020 by obtaining the data from SETSMART and Datastream.

The contribution of this paper is its focus on periods that covers the global financial
crisis and the COVID-19 pandemic to investigate the effect of two crises on dividends and

investment to benefit managers in making decisions to maximize shareholder wealth. Investors
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can also use these decisions and capital structure as factors for considering and selecting good

firms for investments.

Review of Literature

Agency Cost Theory

The agency cost framework of Jensen and Meckling (1976) shows that agency problems
cause conflicts between managers and shareholders because managers have investment
needs when they have opportunities and resources for them.

Jensen (1986) stated that managers are expected to act in the interest of shareholders
to avoid overinvesting by dividend payments. When dividends are paid, external finance can
generate agency cost due to debt payment obligations.

Asymmetric Information

The asymmetric information of Myers and Majluf (1984) refers to managers having
information regarding firms and future cash flow more than outside investors. The markets
rationally discount the share price, leading the firms to underinvest.

In the case of asymmetric information and investment levels, the difference between
internal and external finance costs is caused by asymmetric information. Fazzari et al. (1988)
suggested that when firms face financial constraints, investment relies on internal capital and

leads to underinvestment.

Empirical evidence related to dividends

Life Cycle Theory

DeAngelo (2006) stated that the corporate cycle stage affects the firm ability to pay
dividends. Initial firms generally need investment opportunities and are unlikely to pay
dividends. Mature firms have lower investment needs and pay more dividends. Firms are
concerned about their stage that matches with internal capital and tradeoffs cost when

considering dividends and investment decisions.

VOLUME 3, ISSUE 2, May - August 2022 | page 17



AFHITUIANTINGIND N15IANTT UazdAuAIEnS ISSN 2697-6609

Dividend Smoothing Theory

Firms maintain constant dividends more than they cut them. The dividend signaling
hypothesis indicates that their dividend policy contains information regarding the future
prospects of firms.

Lintner (1956) showed that investors prefer stable dividends. The stock value will
change if managers decide to cut dividends in relation to dividend signaling theory.

Cash flow Uncertainty

Fazzari et al. (1988) suggested that firms rely on internal capital in a condition of
financial constraints because external capital providers face a greater risk from the uncertainty
that causes higher external finance cost and more difficulty accessing external funds. Minton
and Schrand (1999) suggested that cash flow uncertainty leads to lower capital expenditures
and higher external finance cost. Chay and Suh (2009) found that firms reduce dividends due
to cash flow volatility.

Nonlinear relation between dividends and investment

Deng et al. (2013) found that dividends and investment have a nonlinear relation with
the change in uncertain cash flow. They separate cash flow uncertainty into three levels. First,
investment and dividends are positive and increase when cash flow uncertainty is low.
Second, investment and dividends are negative and decrease when cash flow uncertainty is
moderate. Third, investment and dividends are positive and increase again when cash flow
uncertainty is extremely high.

Research Hypotheses

Hy: There is nonlinear relation between dividends and investment with cash flow
uncertainty.

H,: Firms manage cash flow uncertainty by external financing.

Research Methodology
Data

The Sample uses listed firms in the Stock Exchange of Thailand from 2008 to 2020.

The firm-level data on yearly basis are collected from SETSMART and Datastream.
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1. Dependent Variable

Investment

The investment represents how much firms invest in long-term assets for future
benefits, this study uses capital expenditures for fixed assets, intangible assets, and other long-
term assets (Deng et al.,, 2013).

| TA uses capital expenditures divided by lagged total assets (Deng et al., 2013).

2. Independent Variables

Dividends

Dividends are regular cash dividends payments on the common stock in the current
year, which represents how much profit firms distribute to shareholders during the current
period (Deng et al., 2013).

Div uses dividends divided by lagged total assets (Deng et al., 2013). Dividends and
investment are competing uses with limited internal capital (Dhrymes and Kurz, 1967).

Cash flow uncertainty

Cash flow uncertainty refers to insufficient operating cash flow for expected dividends
and expected investment (Daniel et al., 2008). Dividends and investment are more reliant on
internal capital because firms have more difficulty accessing external capital due to the higher
cost of external finance (Fazzari et al.,, 1988). First, cash flow shortfall is calculated following
Daniel et al. (2008) and Deng et al. (2013).

The expected dividend represents how much profit firms expect to distribute to
shareholders during the next period, this study uses dividends paid in the previous year.

The previous dividend represents how much profit firms distribute to shareholders
during the prior period. Given the long history of dividend-paying firms, they found that
managers have incentives to preserve dividends. This study calculates the expected dividend
based on the previous dividend, and the expected dividend equals zero for non-dividend
paying firms (DeAngelo and DeAngelo, 1990; DeAngelo and DeAngelo, 2006).

The expected investment represents how much firms invest in long-term assets during
the next period. It comes from the median of industry capital expenditures divided by the
median of lagged total assets in the same industry and then multiplied by the firm's lagged

total assets (Deng et al., 2013). Estimating expected investment relative to the industry peers
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and all firms in the sample allows capturing the impact of change in the industry on the levels
of expected investment and avoids the negative predicted value for investment.

Available cash flow is the cash flow available for expected dividends and expected
investment. This study uses the net cash flow from operating activities (Deng et al., 2013).

Second, the volatility of cash flow is measured with a standard deviation of five years’
operating cash flow divided by lagged total assets (Chay and Suh, 2009) (Deng et al., 2013).

Rank represents cash flow uncertainty rankings are measured by cash flow shortfall
and cash flow volatility, then distributed into ten rankings according to the magnitude of
uncertain cash flow. Firms with higher volatility lead to lower levels of capital expenditures
(Minton and Schrand, 1999).

3. Control Variables

Control variables are also included due to the effect of determinant factors relevant
to investment.

(1) External cash (ExtCash) uses the cash flow from external financing divided by lagged
total assets. External finance can benefit if firms have limited internal capital (DeAngelo and
DeAngelo, 2006).

(2) Operating Cash Flow (CF) uses the net cash flow from operating activities divided
by lagged total assets. Firms will invest if they have more available cash flow (Minton and
Schrand, 1999).

(3) Previous Investment (Lag | TA) uses lagged CAPEX divided by lagged two years total
assets. Capital expenditures is positive and increases over time for sales growth
encouragement (Kato et al., 2002).

(4) Growth Opportunities (MB) uses the market-to-book ratio, which measures the
market value to book value of assets. Firms with growth opportunities will invest if they can
(Minton and Schrand, 1999).

(5) Size of the firm (Size) uses the natural logarithm of total assets. Large firms have
less asymmetric information because they are less financially constrained. Large firms have
the more free cash flow to invest in (Minton and Schrand, 1999).

(6) Profitability (ROA) is net income divided by total assets. Firms with high profitability

tend to invest to increase firm value (Deng et al., 2013).
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(7) Financial Leverage (Lev) is total liabilities divided by total assets. Firms with low
leverage have more debt capacity to borrow funds and avoid cutting investment (Daniel et
al., 2008).

4. Dummy Variables

Crisis, as a dummy variable for the year 2008-2009 represents the global financial
crisis

Crisis, as a dummy variable for the year 2020 represents the COVID-19 pandemic

Methodology
Piecewise Regression
I_.TA;+ = ag + ayDiv;y + ayRank;, + azDumy;  + a,Dumy;  + Div * (aSRanki,t +
a6Dum1i't + a7Dum2i’t) + Rank * (aSDumli’t + agDumzi’t) + Div * Rank *
(aloDumli_t + allDumzi,t) + alzCrisisli,t + a13Crisi52i't + Div * (a14RankL-,t +
aysCrisisy; , + alﬁCrisiszi‘t) + Rank * (a17Crisisll.’t + algCrisiszi't) + Div * Rank *

(algCrisisli .t aZOCrisiszit) + ay1ExtCash;; + a,CFi¢ + aysLag(I_TA);¢ +
Ay4MB; ¢ + ay5Size; + + a6ROA; ¢ + ay7Lev; + & ¢ @9)

Given that cash flow uncertainty is different, this study proposes dummy variables to
represent the different levels of uncertain cash flow (Deng et al.,, 2013). The threshold of
piecewise regression is determined by (1) plotting investment and dividend sensitivity, which
is the coefficient of dividends, to the rankings of cash flow uncertainty. (2) The curve that
shows the relationship between dividends and investment with cash flow uncertainty is
observed. When the rank is less than 4, the curve is increasing. When the rank is between 4

and 7, the curve is decreasing for Cashshort rank and CFVol rank.

Cubic Regression
I_.TA;¢ = Bo + P1Divy + BoRank;, + fsRank?;, + ByRank?;, + Div x (BsRank;, + feRank?;, +
,B7Rank3l-_t) + BsCrisisll.,t + ﬁgCrisiszi’t + Div * (ﬁmC”'SiSu,t + B11Crisis, i’t) + Rank *
(B12Crisisy; , + P13Crisisy ;) + Rank? * (By4Crisisy; , + fisCrisis, ;) + Rank® *
(B16Crisisy; , + P17Crisisy ;) + Div * Rank (B1gCrisisy; , + P1oCrisis; ;) + Div
Rank? (ByoCrisisy;, + Bo1Crisisy ;) + Div * Rank® (B, Crisisy, , + fa3Crisisy ;) +
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BzaExtCash; + BosCFip + Paslag(I_TA) e + B27MB; ¢ + BagSize;r + f2oROA; . +
BaoLevis +u ¢ (2)

To examine how firms manage cash flow uncertainty

Assume that firms manage cash flow uncertainty through five methods of

estimating available cash (Daniel et al., 2008) (Deng et al., 2013).

Available cash = Dividend cutback + Investment cutback +
Nonoperating cash + External cash + Cash drawdown

(3)

How do firms manage cash flow uncertainty

(1) Estimating cash flow shortfall from the sum of expected dividend and
expected investment subtract by available cash flow.

(2) Estimating dividend cutback, investment cutback, non-operating cash, external
cash, and cash drawdown.

(3) Estimating available cash from the sum of five methods: dividend cutback,
investment cutback, non-operating cash, external cash, and cash drawdown
from equation (3).

(4) Cash shortfall is separated into two types: positive shortfall refers to shortfall
firms and negative shortfall refers to surplus firms.

(5) Al samples are sorted into five groups according to the magnitude of cash
flow uncertainty measured by cash flow shortfall and cash flow volatility.

(6) Sum the value of each variable for each group in Panel A for the full sample,
Panel B for positive cash shortfall, and Panel C for negative cash shortfall.

To examine how firms manage cash flow uncertainty, the result can be interpreted

from the value of each method, suggesting that firms use the method that has the greatest

positive value to manage cash flow uncertainty.

Results and Discussion
Descriptive Statistics

Table 1 represents the summary statistics. The sample from the Stock Exchange of
Thailand over the period of 2008-2020. The financial industry is excluded due to the
restrictions and the different criteria of payout policy. In addition, cash flow from operating

activities in firm-level data needed to be available. All variables are based on 3,805
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observations from 436 listed firms. This table represents the mean, median, standard
deviation, minimum, and maximum. The value is reported in billion baht.

Table 1 reports external cash has a positive mean, suggesting that firms primarily
raise capital from external cash. Non-operating cash and cash drawdown have a negative

mean, indicating that firms rarely obtain additional capital through two methods.

Table 1 Descriptive Statistics

Variables Observations Firms Mean Median S.D. Minimum Maximum
I TA 3,805 436 0.0594 0.0355 0.0758 0.0000 0.8285
Div 3,805 436 0.0427 0.0275 0.0526 0.0000 0.7071
Cashshort 3,805 436 0.2049 0.0217 4.2426 -69.0410 57.2730
CashshortTA 3,805 436 -0.0422 0.0061 0.2193 -0.9933 0.9685
CFVol 3,805 436 0.0641 0.0505 0.0509 0.0017 0.5229
Investment 3,805 436 0.7860 0.1355 3.5587 0.0000 70.7497
Dividends 3,805 436 0.4306 0.1079 1.3618 0.0000 36.5089
NonOpCash 3,805 436 -0.2744 0.0016 3.4775 -58.8993 51.0918
ExtCash 3,805 436 0.4843 0.0000 3.8767 -46.6432 84.8181
CashDrawdown 3,805 436 -0.0628 -0.0052 2.0382 -44.5599 34.7309

Empirical Results

Piecewise Regression

Table 2 represents the result of piecewise regression estimated with fixed effects
showing that nonlinear relation between dividends and investment. This study expects the
coefficient of Div and Rank is positive, the coefficient of Div, Rank and Dumjy is positive, and
the coefficient of Div, Rank and Dum, is negative.

4.2.2 Cubic Regression

Table 3 represents the result of cubic regression estimated with fixed effects and shows
the nonlinear relation between dividends and investment. This study expects the coefficient
of Div and Rank is positive, the coefficient of Div and Rank? is negative, the coefficient of Div
and Rank3 is positive.

A nonlinear relation is found between dividends and investment with cash flow
uncertainty, supporting Deng et al. (2013). The result demonstrates that investment and
dividends are positive and increase when cash flow uncertainty is low, suggesting that firms
continue paying dividends and making an investment. Investment and dividends are negative

and decrease when cash flow uncertainty is moderate, suggesting that firms decide to reduce
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investment to maintain dividends due to limited internal capital. Investment and dividends
are positive and increase when cash flow uncertainty is extremely high, suggesting that firms
reduce dividends and investment.

The result shows a significant negative relationship between dividends (Div) and
investment (I_TA). This indicates that firms will less on investment spending, consistent with
Dhrymes and Kurz (1967), who show that dividends and investment are competing uses with
limited internal capital.

The result provides a significant negative relationship between cash flow uncertainty
(Rank) and investment (I_TA). This indicates that firms spend less on capital expenditures due
to greater volatility, supporting the analysis of Minton and Schrand (1999).

Additionally, the COVID-19 pandemic (Crisis,) has a significant negative relationship
with cash flow uncertainty (Rank) and investment (I TA), suggesting that the COVID-19
pandemic has greatly impacted firms by reducing investment spending (Jie et al.,, 2021). No
effect is shown from the global financial crisis and the COVID-19 pandemic on the relationship
between dividends and investment with cash flow uncertainty, supporting Duchin et al (2010),
Jie et al. (2021), and related studies in Thailand of Supawathanangkul (2017), Natimakul (2017).

For the control variables, the result provides that external cash (ExtCash) is positively
related to investment (I_TA). This implies that firms raise external finance to avoid cutting
investment, as also found by DeAngelo and DeAngelo (2006). The result shows a significant
positive relationship between operating cash flow (CF) and investment (I_TA). This means that
firms keep investing when firms have more operating cash flow, supports Minton and Schrand
(1999). The result provides a significant positive relationship between previous investment (Lag
| TA) and investment (I_TA), indicating that capital expenditures are increasing over time to
encourage sales growth or productivity following the literature of Kato et al. (2002). The result
shows growth opportunities (MB) are positively related to investment (I_TA), indicating that
firms make more investment when firms have higher investment opportunities the same as
the findings of Minton and Schrand (1999). A significant positive relationship is also found
between the size of the firm (Size) and investment (I_TA), indicating that larger firms will spend
more on capital expenditures due to lower costs of accessing capital, which is consistent with
Minton and Schrand (1999). A significant positive relationship is found between profitability
(ROA) and investment (I_TA). This implies that firms can invest when firms have higher

profitability, following the studies of Deng et al. (2013). Financial leverage (Lev) is found to
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have a significant negative relationship with investment (I TA), indicating that firms keep

investment when firms have more financial flexibility (Holt, 2003).

Table 2 Piecewise Regression Table 2 Piecewise Regression (Cont.)
Dependent variable: Cash flow uncertainty measure Dependent variable: Cash flow uncertainty measure
I_TA Cashshort CFVol I_TA Cashshort CFVol
Div -0.3254** -0.2638** Rank x Crisis, -0.0023 -0.002
Rank -0.0022** -0.0016* Rank x Crisis, -0.0017* -0.0015*
Dum1 0.0443** 0.0287* Div x Rank x Crisis; 0.0158 0.0017
Dum2 0.0356* 0.0244* Div x Rank x Crisis, 0.0184 0.0162
Div x Rank 0.1178** 0.0909** ExtCash 0.1042** 0.1035**
Div x Dum1 0.6613** 0.4279* CF 0.0320** 0.0325**
Div x Dum2 0.7697* 0.5368** Lag| TA 0.1965** 0.1953**
Rank x Dum1 -0.0178** -0.0123* MB 0.0025** 0.0027**
Rank x Dum2 -0.0073* -0.0040% Size 0.0073** 0.0098**
Div x Rank x Dum1 0.1487** 0.1270* ROA 0.0006** 0.0002**
Div x Rank x Dum2 -0.2254*% -0.2587** Lev -0.0455** -0.0447**
Crisis1 -0.0128 -0.0121 Constant -0.0671** -0.0615**
Crisis2 -0.0157* -0.0101* Observations 3,805 3,805
Number of firms 436 436
Div x Crisis1 -0.1948 -0.1636 RSS 9.0512 9.0693
Loglikelihood 6,096.3662 6,094.4604
Div x Crisis2 -0.1157 -0.0787 F-test 32.8073** 32.6455**
Overall R? 0.2857 0.2823
Within R® 0.2029 0.2021

Note: Cash flow uncertainty is measured with cash flow shortfall and cash flow volatility. ***

)

** and * define as statistically significant at 1%, 5% and 10% level.

Table 3 Cubic Regression Table 3 Cubic Regression (Cont.)
Dependent variable: Cash flow uncertainty measure Dependent variable:  Cash flow uncertainty measure
I_TA Cashshort CFVvol I_TA Cashshort CFVol
Div -0.3614** -0.3310** Div x Rank x Crisis, 0.4921 0.8624
Rank -0.0265** -0.0231** Div x Rank? x Crisis, -0.049 -0.0312
Rank? 0.0056** 0.0046*** Div x Rank? x Crisis, -0.0829 -0.1689
Rank® -0.0003** -0.0002** Div x Rank® x Crisis, 0.0030 0.0022
Div x Rank 0.3787*** 0.4222%** Div x Rank® x Crisis, 0.0039 0.0095
Div x Rank? -0.0847** -0.0705%** ExtCash 0.1828*** 0.1041%**
Div x Rank® 0.0036* 0.0047*** CF 0.1405** 0.1460**
Crisis; -0.0100 -0.0164 Lag | TA 0.1958*** 0.1761%**
Crisis, -0.0355% -0.0454* MB 0.0025** 0.0026**
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Table 3 Cubic Regression Table 3 Cubic Regression (Cont.)
Dependent variable: Cash flow uncertainty measure Dependent variable:  Cash flow uncertainty measure
I_TA Cashshort CFVol I_TA Cashshort CFVol
Div x Crisis; -0.4546 -0.3131 Size 0.0073* 0.0077*
Div x Crisis, -0.725 -1.1549 ROA 0.0002** 0.0005**
Rank x Crisis, -0.0058 -0.0214 Lev -0.0452%** -0.0386%**
Rank x Crisis, -0.0167* -0.0250* Constant -0.1021%** -0.1032%**
Rank? x Crisis, 0.0013 0.0047 Observations 3805 3805
Rank? x Crisis, 0.0029 0.0049 Number of firms 436 436
Rank® x Crisis, -0.0003 -0.0001 RSS 9.0515 9.0455
Rank® x Crisis, -0.0037 -0.0088 Loglikelihood 6,096.3096 6,097.5670
F-test 28.3949%** 28.4874***
Overall R? 0.2841 0.2823
Within R? 0.2029 0.2035

Note: Cash flow uncertainty is measured with cash flow shortfall and cash flow volatility. The

standard error is reported in parenthesis. ***, ** and * define as statistically significant at 1%,

5% and 10% level.

How do firms manage cash flow uncertainty

Table 4 represents the result of how firms manage cash flow uncertainty. Cash flow
uncertainty is measured by cash flow shortfall (Cashshort) and cash flow volatility (CFVol).
Expected dividend is dividends paid in the previous year. Expected investment is median
industry capital expenditures over median lagged total assets, multiplied by firm lagged total
assets. Available cash flow is net cash flow from operating activities. Cash flow shortfall is
the sum of expected dividends and expected investment subtracted by available cash flow.
Dividend cutback is the difference between expected dividends and current dividends.
Investment cutback is the difference between expected investment and actual investment.
Non-operating cash is net cash flow from investing activities excluding capital expenditures.
External cash is net cash flow from financing activities excluding dividends. Cash drawdown
is the change of cash and cash equivalent. Equity is net cash from the issue and repurchase
of stock. Debt is net cash from the issue and retirement of debt. The other is net cash from
the sale of miscellaneous financing activities. Value is reported in million baht. A positive
number indicates the source of cash. A negative number indicates the use of cash. The

percentage is the proportion of each method to the cash flow shortfall.
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To investigate the decisions for solving cash flow uncertainty, firms manage through
five methods: cut dividends, cut investment, sell assets, external finance, and adjusted cash
balance.

In panel A, all samples are divided into five groups according to the magnitude of cash
flow uncertainty. Cash flow shortfall in groups 0 and 1 are negative, and those in groups 2, 3,
and 4 are positive. The result shows that dividends have a negative value, and they have a
positive value only when firms have the greatest cash shortfall. By contrast, investment has
positive value and decreases when cash shortfall increases. This result supports Daniel et al.
(2008), who suggest that firms cut investment to solve uncertain cash flow. External cash has
the greatest positive value. Non-operating cash and cash drawdown have an extremely
negative value. The result suggests that firms mainly raise external financing and do not sell
assets and reduce cash balance to manage uncertainty.

In panel B, shortfall firms are represented by positive cash shortfall. The result shows
that dividends have a negative value and only have a positive value at the greatest cash flow
shortfall, whereas investment has a positive value. This indicates that shortfall firms keep
dividends unchanged while cutting investment, supporting Daniel et al. (2008). The result is
consistent with Daniel et al. (2008). The result also provides evidence that the relationship
between dividends and investment is not linear.

In panel C, surplus firms are represented by negative cash shortfall. The result shows
that dividends and investment have a negative value. Investment decreases with an increase
in cash surplus. Conversely, dividends first increase and then decrease. This can confirm that
dividends and investment have nonlinear relations. External cash has the greatest positive
value. Non-operating cash and cash drawdown have an extremely negative value, indicating
that surplus firms mainly obtain external finance in response to cash flow uncertainty.
Moreover, firms continue to use cash to pay dividends, make investment, increase non-
operating assets, and maintain cash balance (Deng et al., 2013). Firms use external cash for
managing cash flow uncertainty due to the agency cost of Jensen (1986), suggests that
external cash can benefit the agency problem and avoid misallocating free cash flow

because debt payments are contractual obligations.
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Table 4 How do firms manage cash flow uncertainty

Cashshort  Expected Expected Available Cash Dividend Investment tore External Cash
operating
_Rank dividend investment  cash flow Short cutback cutback cash cash drawdown
Panel A Full Sample
0 552,581 214,298 1,409,221 -642,342 -89,558 29,881 -491,853 96,098 -186,908
1 243,099 222,139 702,866 -237,628 -63,282 56,160 -235,949 135,427 -129,983
2 195,179 526,228 645,441 75,966 -48,940 104,010 -174,119 262,004 -66,990
3 362,344 602,507 452,921 511,930 -28,513 156,819 -82,570 464,111 2,083
4 217,936 1,553,252 725,097 1,046,091 86,955 200,154 78,655 594,705 85,623
Non-
CFVol Expected Expected Available Cash Dividend Investment External Cash
operating
_Rank dividend investment  cash flow Short cutback cutback cash cash drawdown
0 423,439 798307 1,830,648 -608,902 -80,022 34,943 496,847 97,035 -164,011
1 231,228 476,143 881,379 -174,008 -55,848 66,347 -213975 131,497 -102,029
2 383,364 644,168 936,344 91,688 -49,114 102,074 -157,136 274,713 -78,850
3 304,894 583,080 385,886 502,088 -13,848 131,948 -78314 456,350 5952
4 227,714 616,725 98,712 943,151 55,495 211,711 40,436 592,750 42,761

Note: Cash flow uncertainty measured by cash flow shortfall and cash flow volatility. Panel A

represents the result of full sample. Panel B represents the result of positive cash shortfall.

Panel C represents the result of a negative cash shortfall. Value is reported in million baht.

The percentage is the proportion of each method to cash flow shortfall.
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Cashshort Expected Expected Available Cash Dividend Investment Non-operating External cash Cash
_Rank dividend investment cash flow Short cutback cutback cash Equity Debt Others drawdown
Panel B Positive cash shortfall
0 92,730 142,718 111,673 123,775 -4,819 89,280 -25,258 17,402 183,346 -118,606 -17,571
-4% 2% -20% 14% 148% -96% -14%
1 116,300 280,523 262,765 134,058 -6,488 87,337 -22,262 20,622 186,813 -123,168 -8,796
-5% 65% -17% 15% 139% -92% -7%
2 104,157 898,597 517,136 485,618 -2,511 260,281 -21,216 50,795 264,838 -63,042 -3,528
-1% 54% -4% 10% 55% -13% -1%
3 109,681 567,117 103,254 573,544 -1,415 292,224 -17,840 104,363 397,506 -218,558 17,265
0% 51% -3% 18% 69% -38% 3%
a4 267,329 614,208 74,453 807,084 41,910 361,867 2,586 129,918 376,863 -149,224 43,165
5% 45% 0% 16% 47% -18% 5%
CFVol Expected Expected Available Cash Dividend Investment Non-operating External cash Cash
_Rank dividend investment cash flow Short cutback cutback cash Equity Debt Others drawdown
0 87,176 288,486 282,234 93,428 -4,875 75,915 -25,359 20,031 149,790 -102,060 -20,012
-5% 81% -27% 21% 160% -109% -21%
1 141,427 451,648 488,942 104,133 7,437 73,168 -23,705 39,716 212,583 -179,327 -10,865
-7% 70% -23% 38% 204% -172% -10%
2 179,692 581,771 241,164 520,299 -2,780 277,713 -18,050 52,809 247,319 -34,250 -2,462
-1% 53% -3% 10% 43% -1% 0%
3 181,471 716,991 293,953 604,509 -1,674 306,294 -17,880 70,806 303,481 -74,260 17,742
0% 51% -3% 12% 50% -12% 3%
4 100,430 464,267 -237,013 801,710 43,443 357,900 1,003 139,739 496,193 -282,702 46,132
5% 45% 0% 17% 62% -35% 6%
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Cashshort Expected Expected Available Cash Dividend Investment Non-operating External cash Cash

_Rank dividend investment cash flow Short cutback cutback cash Equity Debt Others drawdown

Panel C Negative cash shortfall

0 331,162 109,899 1,040,850  -599,789 -53,233 -181,250 -262,290 43,673 71,393 -106,533 -111,549
9% 30% 44% -1% -12% 18% 19%
1 193,587 93,450 749,570 462,533 -57,153 -155,320 -217,734 37,091 97,444  -100,106 -66,756
12% 34% 47% -8% -21% 22% 14%
2 129,588 106,083 460,686  -225,015 -23,504 -81,423 -167,799 28,446 99,090 -23,040 -56,784
10% 36% 5% -13% -44% 10% 25%
3 104,223 86,379 267,744 -17,142 -21,087 -65,004 -100,706 40,333 147,017 -29,388 -48,308
21% 84% 131% -52% -191% 38% 63%
[ 122,383 219,451 347,416 -5,582 -15,037 -60,971 -13,316 52,482 192,883 -58,308 -43,315
269% 1092% 1313% -940% -3455% 1045% T76%
CFVol Expected Expected Available Cash Dividend Investment Non-operating External cash Cash

_Rank dividend investment cash flow Short cutback cutback cash Equity Debt Others drawdown
0 253,523 152,982 932,480  -525,975 -52,607 -169,316 252,299 33,223 70,095 -40,928 -114,144
10% 32% a8% -6% -13% 8% 22%
1 153,606 111,996 665,180  -399,578 -55,694 -133,558 -211,317 35,059 83,653 -46,405 -71,318
14% 33% 53% -9% -21% 12% 18%
2 226,624 168,259 699,935  -305,052 -34,976 -104,328 -190,841 31,862 98,729 -44.413 -61,085
11% 34% 63% -10% -32% 15% 20%
3 136,428 94,173 361,282 -130,681 -16,250 -84,352 -110,249 45,296 131,719 -47,666 -49,179
12% 65% 84% -35% -101% 36% 38%
4 110,762 87,852 207,387 -8,773 -10,487 -52,413 -57,140 56,584 223631  -137,963 -30,986
120% 597% 651% -645% -2549% 1573% 353%
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How do firms obtain external cash

This study further investigates how firms obtain external cash by observing the sources
of external cash from three channels: debt, equity and other channels.

Panel B shows firms with positive cash shortfall. The percentage of debt is extremely
high. This indicates that shortfall firms mainly acquire external cash from debt financing,
supporting Allen et al. (2005), Daniel et al. (2008), and Deng et al. (2013). This also follows
the framework of Myer and Majluf (1984), who suggest that firms prefer debt rather than
equity financing to protect owner information because of asymmetric information between
managers and investors.

Panel C shows firms with negative cash shortfall. The percentage of debt and equity
shows the same proportion. The result suggests that surplus firms acquire external cash

from debt and equity financing (Deng et al., 2013).

Discussion

The first objective is to examine the relationship between dividends and investment
with cash flow uncertainty by using piecewise and cubic regressions.

First, a negative relationship between dividends and investment. This is consistent with
previous studies (Dhrymes and Kurz, 1967; Minton and Schrand, 1999; Daniel et al., 2008; Deng
etal, 2013) that find that dividends and investment are interdependent due to limited internal
capital

Second, dividends and investment have a nonlinear relationship with the different
levels of cash flow uncertainty due to asymmetric information and agency cost theory.
Investment and dividends have a positive relationship and increase when cash flow
uncertainty is low, suggesting that firms continue to pay dividends and make an investment.
Investment and dividends have a negative relationship and decrease when cash flow
uncertainty is moderate, suggesting that firms slightly reduce investment while keeping
dividends due to limited internal capital. Investment and dividends have a positive relationship
and increase again when cash flow uncertainty is high, suggesting that firms reduce either
dividends and investment.

Third, this study finds the different effects of the two crises. The COVID-19 pandemic
has a greatly significant impact on lessening investment spending, consistent with Jie et al.

(2021) study in Chinese firms. By contrast, the global financial crisis is the external factor for
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Thai firms. However, when facing uncertainty, firms prefer reducing investment to cutting
dividends. Firms mainly obtain external cash.

The second objective is to examine how firms manage cash flow uncertainty: cut
dividends, cut investment, sell assets, and external finance, and reduce cash balance to
manage uncertain cash flow.

The result finds that firms obtain external cash to manage cash flow uncertainty
(DeAngelo and DeAngelo, 2006). Shortfall firms manage through cut investment and external
cash (Daniel et. al, 2008), while the major source of surplus firms is external cash, which is
mainly from debt financing.

First, shortfall firms maintain dividends while slightly reducing investment (Daniel
et al., 2008). Lintner (1956) suggests that dividends are the first-order relative to investment.
By contrast, Deng et al. (2013) argue that shortfall firms reduce dividends to maintain
investment. Modigliani and Miller (1961) provide that investment is the first-order importance
and dividends are residual.

Second, firms reduce investment in response to cash shortfall due to asymmetric
information of Myers and Majluf, (1984). The result supports Fazzari et al. (1988), who suggest
that firms rely on internal capital because external finance cost is more expensive.

Third, firms mainly use external finance for solving cash flow uncertainty, consistent
with Jensen (1986), who suggests that external finance can generate agency cost due to debt
payment obligations. The result supports DeAngelo and DeAngelo (2006), who suggests that
firms should maintain low leverage and preserve debt capacity to borrow external capital to

avoid dividends and investment reduction.

Conclusions and Recommendations
Conclusion

In summary, first, dividends and investment have a nonlinear relationship with the
different levels of cash flow uncertainty due to asymmetric information and agency cost
theory. This demonstrates that investment and dividends have a positive and increase when
cash flow uncertainty is low, suggesting that managers have investment needs when they have
opportunities to do and firms avoid overinvesting free cash flow by making dividends due to

agency cost theory. Investment and dividends have a negative and decrease when cash flow
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uncertainty is moderate, suggesting that firms decide to cut investment to maintain dividends
due to limited internal capital. Investment relies on internal capital because of asymmetric
information between internal and external finance cost. Investment and dividends have a
positive and increase again when cash flow uncertainty is extremely high, suggesting that firms
reduce either dividends or investment due to financial constraints. Firms reduce investment
because of the effect of increasing cost of external capital relative to internal capital. Firms
reduce dividends to use funds for investment opportunities. Second, when facing cash flow
uncertainty, external finance is the major source to manage the uncertainty, suggesting that
external finance can generate agency cost and avoid misallocating free cash flow due to debt
payment obligations.

Recommendation

This research can benefit firms and anyone interested in corporate finance. Managers
can use both decisions whether dividend decisions or investment decisions match with their
available cash flow and their life-cycle stage. Both decisions have the objective of maximizing
shareholders' wealth by creating firm value. Managers should also be concerned about debt
capacity and source of funds to obtain external cash. Policymakers can improve dividend and
investment policies to match with firms at different levels of cash flow uncertainty. However,
policies during the global financial crisis and the COVID-19 pandemic are not different from
the non-crisis. When facing cash shortfall, firms prefer reducing investment to cutting
dividends, and external cash is the main method to manage cash flow uncertainty. Investors
can use dividends decision and the capital structure of firms as the factors for considering and
selecting good firms for investments. If investors prefer stable income and are concerned
about tax benefits, they should invest in dividend-paying firms instead of non-dividend-paying
firms. If investors prefer a high return, they should invest in firms with low leverage instead of
firms with high leverage. The reason is that firms with high leverage can face financial distress
and bankruptcy cost, and firm value will decrease.

Future research recommendations include separating firms into dividend-paying firms
and non-dividend paying firms to explore how they manage when facing cash flow
uncertainty to clearly explain the difference between both firms. Other proxies for cash flow
uncertainty can also be used to investigate the relationship between dividends and

investment with the uncertainty of cash flow.
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VOLUME 3, ISSUE 2, May - August 2022 | page 36



913H1TUIANTINTIND N153ANTT wazdepuarans ISSN 2697-6609

Spotify Premium subscriber, and 3) online marketing mix factors that affect the decision to
apply Spotify Premium subscription. This quantitative research used an online questionnaire
to collect data from samples of 120 current or former Spotify Premium subscribers residing in
Thailand. The results show that the Product factor affects the decision to apply Spotify
Premium subscription (B = 0.775, p-value = 0.001), while the other five factors, namely Price,
Distribution, Promotion, Personalization, and Privacy were not statistically significantly affecting

the decision to apply Spotify Premium subscription.
Keywords: Online Marketing Mix Factors, Decision to apply subscription, Spotify Premium
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Abstract

This study examines the relationship between firm efficiency and stock return in
Thailand during the Covid-19 pandemic, which runs from January 13 to December 28, 2021.The
observation included 375 firms listed on the Thai Stock Exchange and was divided into four
major waves of Covid-19 periods. The firm's efficiency can be measured by its capacity to
manage its resource efficiency. In an uncertain scenario, an efficient firm has a lesser sensitivity
than an inefficient firm as well as a greater ability to handle revenue shock. To determine firm
efficiency, two methods are used: data envelopment analysis (DEA) and stochastic frontier
analysis (SFA). The SFA results show a significant positive relationship between the stock return
and the firm efficiency. As a result, the SFA provides more accuracy than DEA. The DEA can

also be used to determine firm efficiency roughly for estimated results.

Keywords: Covid-19 in Thailand, SFA, DEA, Firm efficiency

Introduction

In 2019, during the global COVID-19 pandemic, particularly in Thailand, many factors
pulled the stock price downward (Narayan and Phan, 2020). The firms encountered the
disturbance factor to their core business, which led to the generation of low revenue
immediately after city lockdowns and social distancing policies. At that moment, the

uncertainty factor collapsed all the stock markets from many directions. All firms faced
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uncertainty regarding cash inflow and their business plan, increasing default risk (Liu et al,,
2021). A firm must allocate its available resource to the productive segment (Kuppuswamy
and Villaglonga, 2016; Matvos and Seru, 2014; Stein, 1997, 2003). Most firms focus on their
cost and production efficiency. The cost minimization will improve the profitability of the firm.
Most firm performance and athletic activity are respectively represented on the balance sheet
and the annual report (Nickell, Nicolitsas, & Dryden, 1997). Investors will also examine the
details before taking any investment action.

This research aims to find the relationship between stock return and firm efficiency in
the Thailand Stock Market during the revenue shock and uncertainty of the Covid-19 crisis. An
additional objective is to capture the abnormal return by using firm efficiency. Investors should
value efficient firms more than inefficient ones during a crisis. An efficient firm with a low cost
will allow additional companies to maintain their position during the economic downtrend.
Therefore, an efficient firm should generate more return than an inefficient one, reflecting the
stock price (IMF, 2000). The efficiency measures how well the firm can convert the input to
output; it is also an important element in asset pricing (Cochrane, 1991). An efficient firm can
determine its performance and resourcefully use its limited resource by minimizing its cost
and maximum profitability (Demesetsz, 1973; Peltzman, 1977). This research will use the
competence of the firm performance to imply efficiency. The efficiency of using resources will
reflect future cash flows and stock prices (Fama, 1990; Subrahman & Titman, 2001;
Vuolteenaho, 2002). Several firm efficiency measures, such as financial resources (Nickell,
Nicolitsas, & Dryden, 1997), capital structure (Margaritis & Psillaki, 2010), and corporate research
and development (Kumbhakar, Ortega-Argilés, Potters, Vivarelli, & Voigt, 2012), are available.
The earliest firm performance will indicate the firm efficiency. The efficiency of the firm, which
is determined from the earliest firm performance to capture the relation between stock return
and firm efficiency, will be obtained based on stochastic frontier analysis (SFA) (Nguyen &
Swanson,2009) and data envelopment analysis (DEA) (Frijns et al,, 2012). Investors should
value the efficient firm more than the inefficient one (Frijns et al,, 2012) during the stock
collapse and the uncertainty of the economy.

This research uses the data of a listed company on the Stock Exchange of Thailand for
at least two years before 2020. The stock return data set does not include the financial sectors
and the stock with a price of less than one baht. An observation period is classified into four

waves by the World Health Organization Thailand. The efficiency score was obtained from the
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SFA and DEA methodology. The SFA and DEA calculated the accounting data and financial
ratios for 2019 and 2020.

The empirical research presents the positive relationship between stock return and
firm efficiency based on the US market during Covid-19 (D. Neukirchen et al., 2020). The current
study uses the SFA and DEA to score firm efficiency. Covid-19 is a medical crisis that impacts
world business. As an emerging market, Thailand also experienced the impact of spreading
Covid-19. Therefore, efficient firms in Thailand still received a minimal impact from the shock
in business activities during Covid-19. This research also aims to investigate the effect of firm

efficiency and stock return during each wave of the Covid-19 pandemic in Thailand.

Review of Literature

Firm efficiency measures how well the firm production can convert the input (resource)
to the output (¢oods). High efficiency is observed when a single unit of input can produce
increased output. Firm efficiency is classified as productive and allocative. Productive
efficiency is the concept of producing with the lowest average cost in the short run of
production, while allocative efficiency is the resource optimization to reach the lowest cost.
The firm must manage to obtain the lowest cost at the optimal point to provide the same
output. The efficiency will be present in the output ratio over the input (Fried et al., 2008).
The input and output demonstrate a relationship under the cost and revenue functions. The
cost function is established from the given output, and the optimal input that must be used
is identified. Most companies use this function to minimize costs. The revenue function is
employed to find the maximum output from the given input. This function aims to find the
maximum output from the available resource. During a crisis that impacts revenue, the
company should use the cost function to determine the appropriate input for its production
to generate the highest firm efficiency. Therefore, the efficiency of the firm can be determined
from the production frontier, which represents the relation between the maximum output for
each input condition. Thus, each production plot on the production frontier is an efficient
portion. Suppose the plotline below the production frontier will represent the firm inefficient.
The optimal point of the production function that leads to the scale of the economy is the
point that tangents to the production frontier, which can produce the maximum possible
productivity (Coelli et al.,, 2010). The low production cost of the company during the Covid-

19 should improve firm profitability and increase firm efficiency.
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The firm efficiency score in this research comes from two methods. The first one is
DEA, which uses linear programming and determines the score by ranking the most efficient
firm. The second method is SFA, which determines the efficiency score from the parametric
variable and is computed as the efficiency score from the input and output.

The firm efficiency can be determined by its operation. The operation represents the
ability to manage the resources to generate the company’s cash flow. (Fama, 1990;
Subrahmanyan and Titman, 2001; Vuolteenaho, 2002). This cash flow will provide a strong
position for the company and reflect the price in the financial market. The efficient firm will
also have relatively large market shares and high profits because of its low production cost
(Demsetz, 1973; Peltzman, 1977). These kinds of reasons are attractive to risk-averse because
of the increased certainty of the company’s operating cash flow and return to equity. The
certainty of the cash flow will minimize the default risk of the company (Frijins et al., 2012).

This research will focus on the relationship between the firm efficiency score of the
firm, which can be computed from SFA and DEA, and stock return. Several research papers
link firm efficiency and the stock return or firm value measurement. For example, the study
of SFA to determine firm efficiency (Habib & Ljungvust, 2005) used firm inefficiency as the
agency cost proxy. Results revealed that inefficiency decreases the firm value. The study of
DEA determines the efficiency score as a proxy for managerial ability (Demerjan et al., 2009).
The result shows a positive relationship between ability, compensated schemes, and
performance. Some research used firm efficiency as an important component of the asset
pricing model (e.g., Cochrane, 1991; Liu, Whited, & Zhang, 2009). Previous research was
conducted using the SFA to determine firm efficiency in the US market from 1975 to 2004,
and their result shows a negative relationship between the efficiency of the firm and stock
return (Ang, Lam, & Wei, 2020; Imrohoroglu & Ttzel, 2014; Nguyen & Swanson, 2009). The
relationship between firm efficiency by DEA and US stock return from 1988 to 2007 (Frijns et
al.,, 2012) is positive. They showed that the efficient firm outperformed the inefficient firm.
During the Covid-19 crisis, the firm efficiency of SFA and DEA has a positive relationship and a

significant explanatory power to stock returns (Daniel Neukirchen,2022).

H;: The investor should value the efficient firm more than the inefficient one during

the Covid-19 crisis.
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In 2019, the global health crisis called Covid-19 significantly impacted the world,
particularly in Thailand. Companies continue to face the impact of the pandemic, and the
effects have differed across sectors, financial markets, and economies (Ratnasingam et al,
2020). The companies suffered declining performance (Fu and Shen 2020). The crisis produced
an unknown shock to the society and economy worldwide. The unpredictable speed of virus
spread, its intensity level to humans, the timing of the spread and recovery, and unavailable
vaccination led to low activities in society (Ozili & Arun, 2020). The economy is also affected
by the slowdown of social activities (Yun Ke, 2022). Consumers immediately lowered their
consumption. Companies slowed down their production and immediately stopped some
sectors due to the low consumption and the lockdown announcement from the government.
Firm costs continued to increase as the revenue from productivity slowed down (Banker et
al.,, 2013). The necessary fixed costs and personnel expenses drove the cashout. A long-term
“cash deficit” leads to colossal cash flow pressure for firms in industries seriously affected by
the pandemic (Qin et al., 2020). Therefore, the low cost of the business production will reduce
the firm expenditure, which is the most significant effect on profit or loss immediately from

the revenue shock (Demsetz, 1973: Peltman, 1977).

H,: The high production efficiency company will receive minimal impact from the

revenue shock during Covid-19.

Research Methodology
Data

The observation data contained 375 listed firms in Thailand’s stock market before
2018. The sample excludes the financial sector. The stock price of the data is not lower than
one baht. The data are separated into two main parts. The first part is the accounting data
used to calculate the firm efficiency score and control variable. The second part is a stock

price used for calculated stock and abnormal returns.
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Table 1 present the comparison of the estimated parameter and expected sign between SFA
assuming Cobb -Douglas and Linear regression based on the accounting data of the year 2019
and 2020. Both of them are include industry fixed effect based on the sector classification of
SET. Standard error are reported in parenthesis, with *** ** * denoting statistical significant as

the 1%,5% and 10% level.

Dependent variable SFA assuming
Linear Regression Expected sign
n (Market equity) Cobb -Douglas
1.0047%** 1.6857***
(n (Total asset). +
(0.0210) (0.0399)
0.3510* 0.0132%**
CAPEX/Sales. +
(0.1565) (0.0035)
-1.8966*** -0.0054%**
Long-term debt/asset.
(0.2415) (0.0016)
0.2369*** 0.0193***
EBITDA/sales. +
(0.0579) (0.0035)
14.1549 -0.0056
R&D / sales. +
(9.1447) (0.0064)
-0.0533*% -0.0228%**
NET property/ sales.
(0.0241) (0.0041)

Table 1 represents the independent and dependent variables for determining the firm
efficiency score. The independent variable can be used from the accounting and financial
sections of the balance sheet and the company’s annual report, respectively. This research
will use the yearend data of 2019 and 2020 of Thailand’s listed company on its stock
exchange.

The first variable is the natural logarithmic of total assets, which is a positive expected
sign (Demsetz and Villalonga, 2001). The log function downsizes the total assets for the
calculation. The positive expected sign means that the size of the firm positively impacts the
firm valuation. The second variable is the CAPEX per sale used to determine the hard spending

for the firm Habib and Ljungqvist (2005). The expected sign is positive for the firm seeking an
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investment opportunity to generate the valuation and expand its capacity. The third variable
is the negative long-term debt per asset because it is interpreted as the firm leverage. The
positive expected sign shows the high concentration of credit monitoring, which controls the
firm use of funds based on regulation and debt policy. Meanwhile, the negative expected sign
determines the high cost of capital in the extended run liability, which reduces the firm value
by a limited profit margin. The fourth variable is EBITDA/sales, represented by the free cash
flow to firm Palia (2001). This variable is a positive expected sign because it is the primary
effect, which indicates that high free cash flow to a firm increases the firm valuation. The R&D
represents the soft spending of the firm. Morck, Shleifer, and Vishny (1988) and McConnell
and Servaes (1990) indicate that soft spending is a positive expected sign, which can generate
firm valuation by increasing the reputation and being well known to the customer. It also
reduces their cost of equity by increasing firm liquidity and visibility. The last parameter is the
net property per sale. This parameter can interact with the degree of capital intensity. The
negative expected sign shows the contrast of the high leverage of the firm in funding. These
variables are all used to conduct the SFA based on the rationale and its expected relationship.

Table 1 compares the sign of parameters among the SFA assuming the Cobb-Douglas
production function, which is the default setting of SFA and the linear regression, and the
expected sign from the collecting data with their standard error and the statistical significance.
The independent variables of data collection all agree with the expected sign. For SFA, most
independent variables agree with the expected sign and significantly explain the market value.
However, five out of six independent variables have significantly explained the market equity,
which is the dependent variable. R&D is an unexplainable factor in Thailand’s stock market.
Most companies are in the mature stage and contain minimal growth. Thus, the accounting
report of the Thai firm from 2019 to 2020 shows fewer data on R&D than the US firm

The observation period is separated into four main waves. The first wave started from
the first case of the Covid-19 announcement in Thailand until zero cases of Covid-19 infection
were maintained for five days. Therefore, the period started from 13 JAN 2020 to 13 MAY 2020.
The second wave is the Samutsakorn cluster, which started on 18 DEC 2020 to 31 MAR 2021.
The third wave of the Thonglor cluster started from 1 APR 2021 to 20 MAR 2021. The fourth
wave is the construction campsite from 21 MAR 2021 to 28 DEC 2021. The wave classification

is based on the announcement of the World Health Organization Thailand. The super spreader
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cluster mainly classifies the first two waves. Waves three and four are classified by the
detection of a new type of variant in Thailand. The stock return is the output or the dependent
variable. The stock return must change to log return before regression. The abnormal return

is computed from the market model estimation based on 2019.

Firm efficiency

Firm efficiency measures how well the firm production converts the resource or the
input and turns it into the output. This research uses SFA and DEA methods for efficiency
measurement. The efficiency of the firm will use the accounting data as a proxy to determine
the firm efficiency. The firm efficiency is examined on a market-based model. The market
value of a firm is used as the output measure and the ability of a firm to transform inputs into
shareholder value is considered. The input of the production function is the firm asset, capital
expenditure per sale, long-term debt per asset, EBITDA per sales, R&D per sales, and net
property plant and equipment per sales, that is, the efficiency score measures among the firm
in a similar industry in the same year. The efficiency is controlled by the industry classification
of the Stock Exchange of Thailand.

DEA is a nonparametric function conducted through linear programming. The
parameter is the same as the SFA for the input and output variables. The score is between 0
and 1, representing the efficiency score in percentage form. The score is compared among the
peer groups. The highest efficiency will represent the maximum score. The equation of the
linear programming aims to determine the directional distance function from maximized
distance to the frontier from the input, output, and VRS constrain. The frontier is created by
the most efficient score. The most efficient firm has 7\:0, which is consistent with the frontier.
The large value of A or A>0 indicates minimal efficiency deviation from the frontier considering
input to output conversion. The DEA equation for this research is shown as Eq. (1). The DEA
function has three constraints: the maximized output from the A, minimized input from the
A, and the VRS constraint. The firm efficiency is computed from the output/input in Eq. (1).

D(x;, Y1, 9x gy) = max A

J
s.t.sz Yim = Ym + AGym VYm

J=0

(1)
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]
Z Zj Xjn S Xp — AGxn YN
J=0

J
z; = 0Vj and szz 1
j=0

The Second method this research uses to find firm efficiency is SFA. It was founded by
Aigner, Lovell, and Schmidt (1997). Therefore, we apply the SFA equation from Nguyen and
Swanson (2009). It starts by classifying the group of the company (@i) facing the same
operating condition. The inputs of the equation are referred to as each of the opportunity set
that the firm uses to create the firm value, which is the output of the equation. All of the

variable and the parameter is shown as eq (2).

In(MARKET EQUITY); = ®;+f, + f; In(TOTAL ASSET); + (CARPEX) (LONGTERM DEBT)
n Q i =0i+Bo+piIn i+ B2 SALES ) 3 ASSETS .
( EBITDA) .\ <R&D ) .\ <NET PROPERTY) .\ (2)
A\ Sares ).t Ps\sargs), * Po SALES RO

SFA is the second method in this research that is used to find firm efficiency. This
method was founded by Aigner, Lovell, and Schmidt (1997). Therefore, the SFA equation from
Nguyen and Swanson (2009) is used. The method starts & classifying the group of the
company (@i) under the same operating condition. The inputs of the equation are referred
to as each of the set opportunities that the firm uses to create the firm value, which is the
output of the equation. All the variables and parameters are shown as in Eq. (2).

The SFA estimates the relative firm efficiency scores of all firms in the sample year
(Tze Chuan et al., 2021). The frontier will compare the efficiency from the function of input,
output, and the error term. The highest efficiency of the firm is the point on the frontier. The
point that deviated from the frontier is determined to form the error term of the function,
which represents an inefficiency. The efficiency score is calculated from the error term of the
equation. The high-efficiency firm has a high SFA score. The efficiency score will range between

0 and 1 as shown in Eq. (3).
In(Y);

FER = 53 Bexp ) (3)
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Cross-sectional Regression

The two models for run regression are used in this section. The first model runs the
log daily cumulative stock return regression as a dependent variable and the firm efficiency
and other control variables as an independent variable. This model captures the significant
explanation factor of firm efficiency by SFA and DEA during each wave of the Covid-19
pandemic. The second model, which runs the regression between abnormal returns based on
the market model from 2019, is used to regress with the firm efficiency score from SFA and
DEA with and without the firm control variable. The main reason is to find the relationship
between the firm efficiency and abnormal return during the Covid-19 pandemic. The
characteristic of the firm comprises total assets, long-term debt per asset, short-term debt per
asset, cash per asset, ROA, and historical volatility. The total asset determines the firm size
effect. The long-term debt per asset presents the leverage percentage on a fixed asset and
project planning. The short-term debt per asset shows the leverage percentage on operating
activity. ROA shows how the company utilizes their asset to generate income. The book-to-
market value shows the valuation of investors compared with the book value. Historical
volatility shows the fluctuation of the stock price. The independent variable is firm efficiency,
and the firm characteristic control variable is shown in Eq. (4). The regression will determine
the coefficient and the significance of the parameter. The model will control the industry
classification as a dummy variable. The firm efficiency score is calculated from the accounting

data for one lag period.

In(RAW RETURN);; = ®; + EFFy_; + B, In(TOTAL ASSET); +

(LONG TERM DEBT) (SHORT TERM DEBT) ( CASH )
3 ASSETS w ASSETS i °\ASSETS/;

+Bs ROA;; + P; MARKET TO BOOK;, + g HISTORICAL VOLATILITY, + u;

The abnormal return, firm efficiency, and characteristic regression are shown in Eq. (5).
The abnormal return is calculated from the return of 2020 minus the expected return from
the market model from Jan 2019 to DEC 2019. T, and t, are the starting and ending windows
in each wave of the Covid-19 pandemic, respectively. The regression of commutative
abnormal return in each wave and the firm efficiency by controlling the industry dummy from

the Stock Exchange of Thailand classification is based on the explanation factor of the firm
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efficiency score. This research mainly focuses on how much the firm efficiency can explain
the abnormal return during the Covid-19 crisis. The firm efficiency score is determined on the

basis of the accounting data for one lag period.

CAR;(t142) = @; + EFF;_1 + B, In(TOTAL ASSET);; + B3 <

ASSETS
(SHORT TERM DEBT) ( CASH
4 5
it

—_— ROA;
ASSETS ASSETS)it * B i
+ B, MARKET TO BOOK;, + Bg HISTORICAL VOLATILITY;; + u;;

LONG TERM DEBT)
it

) t ~ 5
Where: CAR;12) = Yl ARi¢, AR;r =Ryt — @ — PiRme, Rip = &+ BiRme + Uiy

Results And Discussion

The observation period of Covid-19 in this research paper is identified in four waves.
The return and abnormal return for each wave are classified in the descriptive statistic table.
The stock return in the first wave is negative and shows a slightly positive abnormal return. In
the second wave, the stock and abnormal returns rapidly increased compared with the first
wave. The stock and abnormal returns demonstrated high trends in the third and fourth waves
of Covid-19.

Table 2 presents the firm efficiency score from 2019 and 2020. Each year contains SFA
and DEA firm efficiency. The scores from the program range from 0 to 1. A high score indicates
high firm efficiency. The other independent variables include the firm characteristics with high
concerns from most investors. Therefore, this research used these firm characteristics as the
control variable. The descriptive statistic of all variables is presented in Table 2 The total
observation contains 375 firms from 2019 and 375 firms from 2020. The total observation is
750. The correlation between the SFA and DEA firm efficiency in 2019 is approximately 36%,
while the correlation between SFA and DEA in 2020 is 43% based on the observation data.

Table 2 This table shows the descriptive statistic of the 375 companies on Thailand's Stock
exchange of Thailand during the covid-19 pandemic. Wave 1 (13 JAN 2020 to 13 MAY 2020).
Wave 2 (18 DEC 2020 to 31 MAR 2021). Wave 3(1 APR 2021 to 20 MAY 2021). Wave 4 (21 MAY
2021 to 28 DEC 2021). The firm efficiency 2019 and 2020. Stock and accounting data are from

Data steam. The definition of all variables is in the appendix
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Variable Obs. Mean Median Std. Min Max
Return wave 1 375 -0.17 -0.15 0.21 -1.17 0.74
Return wave 2 375 0.14 0.11 0.19 -0.29 0.96
Return wave 3 375 0.02 -0.01 0.15 -0.44 0.75
Return wave 4 375 0.07 0.02 0.24 -0.52 1.69
Abnormal return wave 1 375 0.01 0.00 0.24 -0.95 1.10
Abnormal return wave 2 375 0.12 0.11 0.23 -0.42 1.16
Abnormal return wave 3 375 0.06 0.02 0.16 -0.43 0.84
Abnormal return wave 4 375 0.09 0.06 0.30 -0.74 1.45
SFA 2019 375 0.94 0.95 0.02 0.85 0.98
DEA 2019 375 0.95 0.96 0.05 0.80 1.00
Size 2019 (Million) 375 37,900.00 5,515.04 149,000.00 332.53 2,440,000.00
Long-term-debt 2019 (Million) 375 9,777.12 238.67 38,400.00 0 563,000.00
Short-term-debt 2019 (Million) 375 3,351.43 555.03 10,700.00 0 137,000.00
Cash 2019 375 2,743.49 256.62 16,100.00 0.10 281,000.00
ROA 2019 375 5.74 5.28 6.47 -20.02 38.22
Market-to-book 2019 375 2.15 1.46 2.32 0.31 26.90
Historical volatility 2019 375 0.31 0.29 0.16 0.05 2.20
SFA 2020 375 0.94 0.94 0.02 0.84 0.98
DEA 2020 375 0.95 0.96 0.05 0.80 1.00
Size 2020 (Million) 375 41,500.00 6,188.84 158,000.00 480.50 2,490,000.00
Long-term-debt 2020 (Million) 375 13,000.00 454.79 51,400.00 0 710,000.00
Short-term-debt 2020 (Million) 375 3,843.14 583.12 11,900.00 0 144,000.00
Cash 2020 375 3,369.35 296.46 18,800.00 0.10 325,000.00
ROA 2020 375 4.27 4.28 7.13 -24.15 29.47
Market-to-book 2020 375 1.74 1.13 1.83 0.2 13.01
Historical volatility 2020 375 0.30 0.28 0.13 0.05 1.37

VOLUME 3, ISSUE 2, May - August 2022 | page 63



913H1TUIANTINTIND N153ANTT wazdepuarans ISSN 2697-6609

Table 3 shows the OLS regression with the cumulative stock return during the covid-19
pandemic in Thailand in four different waves. Column (1) and (2) is the first wave of the Covid-
19 pandemic (13 JAN 2020 to 13 May 2020). Columns (3) and (4) are the second wave (18 DEC
2020 to 30 Mar 2021). Columns (5) and (6) are the third wave of the pandemic (1 Apr 21 to 20
Mar 21). Columns (7) and (8) are the fourth wave of the pandemic (21 Mar 21 to 28 Dec 21)
as a dependent variable. For the independent variable DEA score from the years 2019 and
2020. All of the regression is controlled by the industry fixed effect based on the SET
classification sector. Standard errors are reported in parenthesis, with *** ** and * denoting

statistically significant as the 19%,5%, and 10% levels.

Dependent Variable: Raw returns

Wave 1 Wave 2 Wave 3 Wave 4
(1) 2 (3) (4) (5) (6) % (8)

DEA 0.3864 0.3433 - 0.7053%* -0.4885*% -0.2829 -0.1940 0.1063 -0.040

(0.2174) (0.2715) (0.1969) (0.2431) (0.1514) (0.1943) (0.2385) (0.3085)

Size -0.0224** -0.0173* -0.0049 -0.0121

(0.0081) (0.0071) (0.0057) (0.0090)

Long-term 0.1755 -0.0255 -0.0902 -0.0108

debt / assets (0.1035) (0.0827) (0.0661) (0.1050)

Short-term 0.0207 0.3476%** 0.2738*** 0.1349

debt/ assets (0.0931) (0.0948) (0.0758) (0.1203)

Cash/assets -0.031 0.2721* -0.0244 0.5023**

(0.1551) (0.1231) (0.0984) (0.1563)

ROA 0.0040% 0.0022 -0.0018 -0.0052%*

(0.0017) (0.0014) (0.0011) (0.0018)

Market-to 0.0040 -0.0189** -0.0115% -0.0020

-book (0.0054) (0.0063) (0.0050) (0.0080)

Historical -0.1216 0.2550%* -0.1027 -0.1048

Volatility (0.0660) (0.0780) (0.0623) (0.0990)

Observations 375 375 375 375 375 375 375 375

Industry Yes Yes Yes Yes Yes Yes Yes Yes
Fixed Effects

F-test 39.06 2241 29.1 21.93 2.65 3.50 8.24 6.20

R? 0.46 0.48 0.39 0.47 0.05 0.13 0.15 0.21

Adjusted- R? 0.45 0.46 0.37 0.46 0.03 0.09 0.13 0.17
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Table 4 shows the OLS regression with the cumulative abnormal return during the covid-19
pandemic in Thailand in four different waves. Column (1) and (2) is the first wave of the Covid-
19 pandemic (13 JAN 2020 to 13 May 2020). Columns (3) and (4) are the second wave (18 DEC
2020 to 30 Mar 2021). Columns (5) and (6) are the third wave of the pandemic (1 Apr 21 to 20
Mar 21). Columns (7) and (8) are the fourth wave of the pandemic (21 Mar 21 to 28 Dec 21)
as a dependent variable. For the independent variable DEA score from the years 2019 and
2020. AWl of the regression is controlled by the industry fixed effect based on the SET
classification sector. Standard errors are reported in parenthesis, with *** ** and * denotes

statistically significant as the 1%,5%, and 10% levels.

Dependent Variable: Abnormal returns

Wave 1 Wave 2 Wave 3 Wave 4
(1) 2) (3) (4) (5) (6) (7 (8)

DEA 0.2481 0.2623 - 0.9188*** -0.7359**  -0.4697** -0.2851 -0.4693 -0.5678

(0.2605) (0.3283) (0.2299) (0.2749) (0.1609) (0.2044) (0.3045) (0.3734)

Size -0.0019 -0.0328*** -0.0057 -0.0326**

(0.0098) (0.0080) (0.0060) (0.0109)

Long-term 0.1595 -0.0979 -0.1007 -0.1356

debt / assets (0.1252) (0.0936) (0.0696) (0.1271)

Short-term 0.0601 0.3876*** 0.3046*** 0.2119

debt/ assets (0.1125) (0.1072) (0.0797) (0.1456)

Cash/assets 0.0014 0.2395 -0.0203 0.4752%

(0.1875) (0.1392) (0.1035) (0.1891)

ROA -0.0005 -0.0004 -0.0011 -0.0100***

(0.0021) (0.0016) (0.0012) (0.0022)

Market-to 0.0121 -0.0288*** -0.0172** -0.0181

-book (0.0066) (0.0072) (0.0053) (0.0097)

Historical 0.0609 0.1379 -0.0504 -0.1860

Volatility (0.0798) (0.0882) (0.0656) (0.1198)

Observations 375 375 375 375 375 375 375 375

Industry Yes Yes Yes Yes Yes Yes Yes Yes
Fixed Effects

F-test 2.48 1.95 19.69 18.81 8.98 7.72 8.89 9.99

R? 0.05 0.08 0.30 0.44 0.16 0.24 0.16 0.29

Adjusted-R? 0.03 0.04 0.29 0.42 0.16 0.21 0.14 0.26
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Table 5 shows the OLS regression with the cumulative stock return during the covid-19
pandemic in Thailand In four different waves. Column (1) and (2) is the first wave of the Covid-
19 pandemic (13 JAN 2020 to 13 May 2020). Columns (3) and (4) are the second wave (18 DEC
2020 to 30 Mar 2021). Columns (5) and (6) are the third wave of the pandemic (1 Apr 21 to 20
Mar 21). Columns (7) and (8) are the fourth wave of the pandemic (21 Mar 21 to 28 Dec 21)
as a dependent variable. For the independent variable SFA score from the years 2019 and
2020. All of the regression is controlled by the industry fixed effect based on the SET
classification sector. Standard errors are reported in parenthesis, with *** ** and * denotes

statistically significant as the 1%,5%, and 10% levels.

Dependent Variable: Raw returns

Wave 1 Wave 2 Wave 3 Wave 4
(1) 2 (3) (4) (5) (6) ] (8

SFA 1.0867% 0.8883 - 2.9586%** -2.6499*% -1.1444% -0.7864 -0.7439 -0.7137

(0.4441) (0.5893) (0.3818) (0.2749) (0.3069) (0.4057) (0.4890) (0.6457)

Size -0.0243* -0.0166 -0.0045 -0.0072

(0.0082) (0.0080) (0.0056) (0.0089)

Long-term 0.1544 0.0290 -0.0669 -0.0072

debt / assets (0.0966) (0.0726) (0.0598) (0.0951)

Short-term 0.0383 0.2556** 0.2502** 0.1042

debt/ assets (0.0947) (0.1072) (0.0766) (0.1219)

Cash/assets -0.0910 0.2884* -0.0219 0.5104**

(0.1547) (0.1392) (0.0977) (0.1555)

ROA 0.0032 0.0036** 0.0022 -0.0049**

(0.0018) (0.0016) (0.0011) (0.0018)

Market-to 0.0015 -0.0044 -0.0078 0.0069

-book (0.0056) (0.0072) (0.0054) (0.0086)

Historical -0.1099 0.2125%* -0.1125 -0.1207

Volatility (0.0667) (0.0882) (0.0620) (0.0987)

Observations 375 375 375 375 375 375 375 375

Industry Yes Yes Yes Yes Yes Yes Yes Yes
Fixed Effects

F-test 39.71 225 3842 25.07 4.01 371 8.55 6.30

R? 0.46 0.48 0.45 0.51 0.08 0.13 0.16 0.21

Adjusted-R? 0.45 0.46 0.44 0.49 0.06 0.10 0.14 0.17

Table 6 shows the OLS regression with the cumulative abnormal return during the covid-19
pandemic in Thailand In four different waves. Column (1) and (2) is the first wave of the Covid-

19 pandemic (13 JAN 2020 to 13 May 2020). Columns (3) and (4) are the second wave (18 DEC
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2020 to 30 Mar 2021). Columns (5) and (6) are the third wave of the pandemic (1 Apr 21 to 20
Mar 21). Columns (7) and (8) are the fourth wave of the pandemic (21 Mar 21 to 28 Dec 21)
as a dependent variable. For the independent variable SFA score from the years 2019 and
2020. AWl of the regression is controlled by the industry fixed effect based on the SET
classification sector. Standard errors are reported in parenthesis, with ***, ** ‘and * denoting

statistically significant as the 1%,5%, and 10% levels.

Dependent Variable: Abnormal returns

Wave 1 Wave 2 Wave 3 Wave 4
(1) (2) (3) (4) (5) (6) (7) (8)
SFA 1.3407* 1.8147* -4.2719%% -3.5592%%% -1.8178%* -1.2116% -3.399%%* -2.4673%
(0.5301) (0.7072) (0.4282) (0.5508) (0.3208) (0.4249) (0.6023) (0.7743)
Size -0.0056 -0.0316 -0.0052 -0.0316®
(0.0098) (0.0076) (0.0059) (0.0107)
Long-term 0.1863 -0.0132 -0.0670 -0.0686
debt / assets (0.1159) (0.0811) (0.0626) (0.1141)
Short-term 0.1136 0.2701** 0.2673** 0.1349
debt/ assets (0.1136) (0.1040) (0.0802) (0.1462)
Cash/assets -0.0154 0.2574 -0.0159 0.4849*
(0.1856) (0.1327) (0.1024) (0.1866)
ROA -0.0019 0.0015 0.0017 -0.086™*
(0.0021) (0.0015) (0.0012) (0.0922)
Market-to 0.0058 -0.0102 -0.0113* -0.0059
-book (0.0067) (0.0074) (0.0058) (0.0103)
Historical 0.0899 0.0853 -0.0663 -0.2192
Volatility (0.0800) (0.0842) (0.0650) (0.1184)
Observations 375 375 375 375 375 375 375 375
Industry Yes Yes Yes Yes Yes Yes Yes Yes
Fixed Effects
F-test 3.20 2.38 34 22 1242 8.26 13.26 10.72
R? 0.07 0.09 0.43 0.48 0.21 0.26 0.22 031
Adjusted- R? 0.04 0.05 0.41 0.47 0.20 0.23 0.21 0.28

Tables 3 and 5 show the relationship between the firm efficiency and the cumulative
daily stock return in each wave of Covid-19 in Thailand. The relationship of abnormal returns
is present in Tables 4 and 6. The research presents the positive relationship between firm
efficiency and stock return. Covid-19 created a shock to the revenue in the business operation.

This shock came from the prevention and control policy of the government. The unknown
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shock occurred in the first wave of Covid-19. An efficient firm can manage its resources
to reduce the impact by minimizing input and maximizing output in production. The cost
minimization of the firm production during the economic slowdown provides the firm with
increased profitability or a reduced loss that reaches the probability of default. The efficient
firm has more chance to maintain its position and lower default than the inefficient firm. The
investors value the efficient firm more than the inefficient one in the first unknown shock. The
result shows that the impact on efficient firms in the first wave was less than that on the
inefficient firm.

The second, third, and fourth waves of the Covid-19 demonstrated the negative
relationship between firm efficiency and stock return. The impact of Covid-19 in the
aforementioned waves simultaneously disturbed production and revenue. The effect of the
shutdown and site separation is inefficient for the available resources of the firm. The
transportation and shock in the supply chain also impacted the firm production. A firm with
high efficiency usually has a higher production cost than an inefficient firm. Therefore, the
efficiency score of the efficient firm drops more than the inefficient firm in the second to the
fourth wave.

The cause and effect of Covid-19 are unpredictable. However, the impact of this
pandemic on businesses lies in the lockdown event, which shocks the firm activity and
revenue. This research paper covers the observation period from 13 JAN 21 to 28 DEC 21. The
observation period is divided into four waves, which are extended from firm efficiency and
stock returns during the COVID-19 crisis based on the US market. The paper covers only the
collapsed period (3 Feb 2020 to 23 Mar 2020), which is defined in Fahlenbrach et al. (2020).
Therefore, the result of the explainable factor of firm efficiency (SFA and DEA) is consistent
compared with the first wave of Covid-19 in Thailand with the collapsed period in the US
market. An observation period of the first wave of Covid-19 in Thailand is similar to the
collapsed period in the US market as defined in the main paper (D. Neukirchen et al., 2021).
Another research on the US market from 1988 to 2007 shows that efficient firms outperform
inefficient firms (Frijns et al., 2012). However, firm efficiency (SFA) is still the explainable factor
for stock return for the first three waves and abnormal return for all four waves of the

observations. The sample period is excessively long, and disturbance from another event
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during the crisis is unavoidable. However, the negative relationship between stock return and
firm efficiency (SFA) is stated in financial research papers. The paper shows the negative
relationship between firm efficiency (SFA) and cross-sectional stock return from1999 to 2019
evidence on the Australian market (Tze Chuan et al., 2021). Alternatively, the SFA is more
precise than the DEA for measuring the firm efficiency analysis. The correlation between the
SFA and DEA in the sample is 36% to 43%. Therefore, both analyses technically measure the
firm efficiency using similar input and output parameters. However, the difference lies in the
method used to compute the firm efficiency. The SFA computed the efficiency from the
output and input, whereas the DEA computed the efficiency compared with the firm having
the highest efficiency among their peers.

Nevertheless, using an explainable factor may be an option in this case. The most
efficient accounting item is always cash and short-term debt during the pandemic, which

shows the liquidity of the firm for passing the pandemic.

Conclusions and Recommendations

The research shows the positive relationship between firm efficiency using accounting
data to calculate firm efficiency and the cumulative stock return during the first wave of the
Covid-19 pandemic in Thailand. The first wave includes the first lockdown until the
government announcement of zero Covid-19 infections. The SFA results show a significant
positive relationship between the stock return and the firm efficiency. Therefore, an efficient
firm receives minimal impact during the first shock of a pandemic. The firm efficiency positively
relates to the abnormal return in the first wave of the Covid-19 pandemic. This result is the
fulfillment of the objective of the study. The efficient firm calculated from SFA and DEA
outperformed the inefficient firm in the first wave of Covid-19 in Thailand. Therefore, a high
production efficiency received a minimal impact from the uncertainty in revenue shock, that
is, investors value the efficient firm more than the inefficient firm.

The second, third, and fourth waves of the Covid-19 pandemic in Thailand show the
negative relationship between firm efficiency and stock return in each wave. Nevertheless, the
explainable concept is that the number of Covid-19 infected second, third, and fourth waves

higher than that in the first wave. The firm efficiency from accounting information 2020 is used
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in these waves. The impact of the lockdown and revenue shock changes the rank and the
efficiency firm score. The efficiency of the efficient firm dropped more than the inefficiency
firm. The efficient firm in the same industry obtained a high production cost considering the
quality and performance of their operation. The second to the fourth wave impacts the
operational activity of the factory and company in a larger area than the first wave of Covid-
19. This rationale supports the negative relation between the firm efficiency and the stock
return or event to the abnormal return.

The firm efficiency (SFA) and the firm efficiency (DEA) show similar signs and meaning
in all four waves of Covid-19. Nevertheless, the firm efficiency (SFA) is more significant in
explaining all four waves of Covid-19 than the firm efficiency (DEA). The correlation between
SFA and DEA is 39%. The difference in the computation method for the firm efficiency impacts
the significance of the score.

This research contributed to finding firm efficiency in other emerging markets. Firm
efficiency in each wave of Covid-19 is also emphasized. The firm efficiency might capture the
stock return during a panic sell other uncertain scenarios, such as a war or future medical
crisis. Using the efficiency score from SFA than DEA in the research study is recommended in
further studies of the efficiency. The SFA provides more accuracy than DEA. The DEA can also
be used to determine firm efficiency roughly for estimated results.

An investor can obtain the arbitrage opportunity from the short inefficient firm and
long efficient firm result. The valued investor might use firm efficiency as an additional criterion
to form the portfolio. The brokerage can use firm efficiency as a guideline to investors and
firms during a panic sale. The fund manager might add the firm efficiency criteria for tracking
and analysis of the firm performance of the valued stock.

The regulator might research additional details on firm efficiency and analyze the data
on firm efficiency in each industry. The benchmark level is then set as the index for the
investor as an alternative criterion for improving an investment strategy. Another application
of firm efficiency is the efficiency level, which can be considered in the performance of firm
management for improving and identifying the cause of the issue before the occurrence of

poor scenarios. The prevention is more effective for the firm than the solution.
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The policy maker might use firm efficiency as a criterion for analysis: the cause of
efficiency reduction after the crisis in a specific industry, improvement of firm efficiency after
the crisis, and supporting the firm to maintain or minimize the impact of the crisis.

The limitation of this research is that it does not cover the entire period of Covid-19. The
Covid-19 situation in Thailand is still ongoing until the present time. The Covid-19 pandemic
might be excessively long and sensitive to be disturbed by another event. The firm efficiency

is determined yearly; however, this research might not reflect the real-time efficiency.
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Abstract

In this study, the author aimed to determine whether COVID-19 had an impact on the
stock market and the extent of its impact in each wave. The author proposed the following
hypotheses: COVID-19 worsened stock market liquidity and volatility, and the effect of COVID-
19 was the largest in the first wave compared with the subsequent waves. The author used
panel regression with fixed effects to estimate the results. The author obtained the data, with
daily frequency, from January 13, 2020 to September 13, 2021, and separated them into three
waves. Results showed that most of the COVID-19 pandemic indices, except for mobility
trends, worsened stock market liquidity and volatility. Moreover, the impact of COVID-19 was
the largest in the first wave and decreased continuously in the subsequent waves. However,
the stringency index did not follow this pattern, which had the highest negative impact on
stock market liquidity and volatility in the second wave and was considered as the index that

exerted the highest overall impact.
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Introduction

In December 2019, China was the first country that detected the new disease, which
was a respiratory illness that would subsequently be called the coronavirus disease or COVID-
19. In January 2020, the World Health Organization (WHO) reported a cluster of pneumonia

cases in Wuhan and declared the disease a Public Health Emergency of International Concern.
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In March 2020, the WHO voiced its serious concern and characterized the disease as a
pandemic.

The pandemic had a severe impact on social and economic activities. Stock markets
around the world were also affected by the pandemic. Since the WHO pandemic
announcement on March 11, 2020, slobal stock markets have dropped significantly, including
the Stock Exchange of Thailand (SET).

In January and February 2020, the first cases outside and in Thailand were reported.
However, the stock market had yet to realize the effect of COVID-19. Thus, its impact on the
stock market was minimal. The increase in the number of cases indicated the seriousness of
the situation. During the first wave after the WHO pandemic announcement, the SET100 index
dropped sharply according to the increase in the number of cases. That is, the higher the
number of cases, the larger the drop in the SET100 index. However, in the second wave, the
number of cases skyrocketed, but the SET100 index did not fall as sharply as during the first
wave and fluctuated only slightly. This finding shows that investors tended to overreact to the
situation because of uncertainty. The trend was similar to the daily trading volume. However,
in the third wave, the number of cases skyrocketed, but the trading volume increased
continuously.

The reason behind the large drop in the trading volume in the first wave, people were
highly concerned and anxious owing to the novelty of COVID-19 and lack of knowledge on
how to deal or cope with the disease. The liquidity and volatility of the stock market were
affected by the pandemic, because investors were concerned about the uncertainty in the
stock market, causing liquidity to drop and the volatility of stock prices to worsen. Such
changes created large price fluctuations because demand for stocks was low, and matching
the trade became difficult.

In this study, the author aims to determine the impact of COVID-19 on the Thai stock
market by measuring its impact on stock-level liquidity and volatility in each wave. The scope
of this study is from January 13, 2020 to September 13, 2021. The data used in this study have
a daily frequency.

Studies have yet to examine the impact of COVID-19 on the liquidity of the Thai stock
market. Thus, this study contributes to the extensive literature by analyzing the impact of
COVID-19 on stock-level liquidity and volatility in the Thai stock market and the extent of its

impact in three different periods.
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Literature review
Conceptual framework

At the beginning of the COVID-19 pandemic, its effect was unknown, so investors were
concerned about the uncertainty and afraid to lose in the stock market. Kahneman and
Tversky (1979) established prospect theory, which emphasizes that investors set and decide
the portfolios to be placed under risk. The theory assumes that losses and gains are weighed
differently, and individuals with gains are likely to be risk averse, whereas individuals with
losses are likely to be risk lovers. In this case, it can be seen as receiving good news or bad
news. Bad news leads to a large negative impact, whereas good news leads to a small positive
impact.

Markets tended to overreact to the escalated uncertainty during the early stages, so
asset prices collapsed at the beginning of the pandemic (Sun et al., 2021). In the succeeding
waves, governments implemented policies to cope with the pandemic, which can be
considered good news. Cheong et al. (2020) found evidence that markets overreacted to
various COVID-19 events, and Permata et al. (2021) showed a correlation between the

overreaction and trading volume in stock markets.

Stock market liquidity

According to prospect theory, good news and bad news have an asymmetric effect. In
the first wave, COVID-19 was an unknown shock to investors, who were unaware of the extent
of its effect and thus slowed their investment and sold their stocks to avoid losses. Owing to
the lack of information on the disease, people tended to overreact, which caused the stock
market to rapidly become less liquid. Baig et al. (2021) indicated that the increase in market
illiquidity and instability is related to the number of confirmed COVID-19 cases and deaths.
Ahmed et al. (2021) stated that the effect of the first wave on stock markets in Southeast
Asian countries is more severe than that of the second wave.

Liquidity can be defined and measured in various ways. Marozva et al. (2021) estimated
stock market liquidity during the COVID-19 pandemic by adopting the model developed by
Chiu et al. (2012) and Stoll (2000), who also used a bid-ask spread as a liquidity measure. Baig
et al. (2021) determined the impact of the COVID-19 pandemic in terms of liquidity in US
equity markets by adopting the equation based on Blau (2018) and the Amihud illiquidity

measure and a bid-ask spread as liquidity measures. In the model, the authors used stock
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market and macroeconomic control variables to control for stock market liquidity, namely,
the stock market index, volume, market capitalization, and volatility. The authors also added
pandemic indices to estimate the impact of COVID-19 and find relationships.

In this study, the author uses the Amihud illiquidity measure and a bid-ask spread,
because such measures are commonly used and accepted by many researchers. However,
Lesmond (2005) found that the Amihud volume-based model is downward biased for low-
liquidity markets. For this study, the author uses the SET100 index, which demonstrates the

highest liquidity in the Thai market, thereby addressing the aforementioned concern.

Stock market volatility

The COVID-19 pandemic was a negative signal to investors. Moreover, the stock trading
volume decreased substantially in the first wave as investors overreacted, thereby
demonstrating the decrease in trading demand. Prices dropped and volatility worsened,
generating large stock price fluctuations. Hong et al. (2021), Syed and Fatima (2021), and
Chundakkadan and Nedumparambil (2021) found that COVID-19 induced excess price volatility
in stock markets. In the Thai stock market, Panyagometh (2020) determined that the majority
of the stocks in the SET were adversely affected by the pandemic and demonstrated high
volatility during the early stages of the COVID-19 pandemic

Baig et al. (2021) reported the impact of the COVID-19 pandemic in terms of liquidity
and volatility in US equity markets by adopting the equation based on Blau (2018). The authors
used the range volatility measure and GARCH (1,1) volatility measure as volatility measures.
As mentioned previously, the authors utilized a model similar to the liquidity model but added
a bid-ask spread as a control variable, because when volatility is high and uncertainty and risk
are maximal, the bid-ask spread will widen. Meanwhile, Bouchaud et al. (2007) showed a

strong relationship between volatility and the bid-ask spread.

Pandemic indices

To determine the effect of the COVID-19 pandemic, researchers commonly used
variables such as the number of cases and deaths, stringency index, mobility trends, and global
sentiment index.

The number of COVID-19 cases and deaths raised people’s awareness of the disease,

which caused a panic and was reflected in stock markets, as it is related to investing. Sapkota
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(2020) found that the rise in the number of deaths affects stock markets negatively. In addition,
Grima et al. (2021) observed that the number of cases has more impact on stock markets than
the number of deaths. When a country encounters a problem as well as a COVID-19 situation,
the government is generally responsible for taking action. Ibrahim (2020) determined that
government action reduces the volatility of stock prices. However, Yang and Deng (2021)
reported opposite results and argued that government policies exert a large negative effect

on stock market returns.

Research methodology
Model specification

In this study, the author tests the relationship between liquidity and volatility and
pandemic indices in each wave. The author separates the study period into three parts, that
is, the first wave (January 13, 2020 to November 30, 2020), the second wave (December 1,
2020 to March 31, 2021), and the third wave (April 1, 2021 to September 13, 2021).

To estimate the results, the author adopts the models from Baig et al. (2021) and uses
panel regression with fixed effects. The author presents four equations in this study: two for

stock market illiquidity and two for stock market volatility, as follows:

SPREAD;, = Bo + B1(PANDEMIC INDEX); ; + B, PRICE; ¢ + B3SIZE;; + ByVOLUME; + BsSET; ¢ + S6INF;
+ ﬂ7V0LTi't + Ei,t
ILLIQ;; = Bo + B1(PANDEMIC INDEX);  + B, PRICE; s + B3SIZE;; + BsVOLUME; + BsSET; + B6INF;
+ ﬁ7 GVOLTi’t + Ei,t

VOLT;; = By + B1(PANDEMIC INDEX); + B,PRICE;; + B3SIZE;  + B4 VTt + BsSET: + BeSPREAD; ;
+ &t

GVOLT;, = By + B1(PANDEMIC INDEX); , + BPRICE; + B3SIZE;, + ByVT;. + BsSET, + BILLIQ; ,
+ &

(1)
Dependent variable
The author employs four dependent variables, two volatility measures, and two
illiquidity measures.
The bid-ask spread, denoted as SPREAD can be computed by the difference between
the bid and ask price. The author obtains the bid and ask price data from SETSMART.

The Amihud illiquidity measure (ILLIQ), which can be computed as follows:

ILLIQ = 23, )

=1 PiXV;
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where T is the number of days, 7j is the return of the stock, and Vj is the volume of
the stock, and the higher the trading volume.

The author computes volatility by using the difference between the natural log of the
maximum price and the natural log of the minimum price, denoted as VOLT. The author also
obtains the maximum and minimum price data from SETSMART.

GVOLT is the volatility estimated by the GARCH technique using the first difference of
the daily return. The author used the following equation:
0fy = Wo + areli_y + P10}y (3)
where O is the volatility of an individual stock from the SET100 index, and & is the

stock return.

Independent variables

The author collects information on the number of COVID-19 cases in Thailand (CASES)
from the Open Government Data of Thailand and information on the number of deaths
(DEATHS) from Our World in Data. Thai mobility trend (THDWT) reports show daily changes in
requests for directions by transportation type in Thailand, consisting of driving and walking.
The author collects this information from the Apple website. The Thai stringency index (STG)
developed by the Oxford COVID-19 Government Response Tracker team demonstrates the
strictness of Thai government policies to address the COVID-19 situation. Lastly, the global
coronavirus sentiment index (GSENT) measures sentiment across all entities mentioned in the

news regarding COVID-19, which is available on coronavirus.ravenpack.com.

Control variables

The author obtains information on the stocks in the top 100 stocks on the SET (SET100)
from SETSMART. From the 100 companies, the author drops five (i.e., CRC, NRF, OR, SCGP, and
STGT) because of the imbalanced panel data.

PRICE is the closing price of the SET100 traded in the SET; SIZE represents market
capitalization, which shows a company’s value and can be computed by multiplying the total
number of shares by the share price; VOLUME is the number of shares that changes hands
over a day; SET is the daily return of the SET100 index; INF is the inflation rate, and VT is the

volume turnover.
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Result
Impact of COVID-19 on stock market illiquidity

The empirical findings in Table 1 showed that the stock market volatility had an impact
on the stock market illiquidity, and a positive relationship existed between the bid-ask spread
and volatility of the stock market. That is, the more volatile the stock market, the wider the
bid-ask spread.

For the pandemic indices, the author noticed that in the first wave, the higher the
CASES, the more illiquid the stock market, and a 1% increase in CASES caused a 0.0158%
increase in illiquidity. In the early stage of the COVID-19 pandemic, information on the disease
was limited, thereby causing panic in the stock market, as investors were not absolutely
confident about how to invest. During this period, “wait and see” tended to be a reasonable
attitude. However, in the second and third waves, CASES did not have a negative effect, but
rather a positive impact, on the stock market liquidity. Surprisingly, but understandably, the
more the understanding of the disease, and the more the concern of the government for the
residents, the higher the confidence and ability of the residents to address and cope with their
fears. In addition, the stock market was in a recovery stage. However, in the third wave, the
impact of COVID-19 became insignificant, specifically, CASES had no effect on the stock market.

For DEATHS, the results showed that it was insignificant throughout the three waves.
In the third wave, DEATHS was higher compared with the other waves, but the results
remained insignificant.

In terms of THDWT, it demonstrated a negative relationship with the stock market
illiquidity throughout the three waves. THDWT consisted of walking and driving. Thus, in this
case, the author implied that people avoided public transportation to prevent COVID-19
infection.

For STG, in the first wave, it had a positive relationship with the stock market illiquidity.
During the first wave, the more and the stricter the policies implemented by the government,
the more afraid and anxious the people were about the situation. Thus, STG exerted a negative
impact on the stock market illiquidity, and a 1% increase in STG caused an increase of 0.0119%
in the stock market illiquidity. Meanwhile, the results showed that STG did not have an impact
on the stock market illiquidity in the second wave. In the third wave, the results demonstrated

a positive relationship, but the effect was higher than in the first wave, because in the third
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wave, CASES skyrocketed to more than 10,000, thereby raising people’s awareness of the
government’s ability to deal with the issue.

For GSENT, in the first wave, the results revealed that the index had a positive
relationship with the illiquidity of the stock market. In the first wave, the WHO announced the
disease as a pandemic, thereby causing panic around the world. However, in the second wave,
many countries intervened and helped reduce the number of infections. GSENT had a positive
impact on the stock market illiquidity, but the impact was reduced. In the third wave, the
impact of the index was negative. The stock market had recovered, information on the disease
was available, and various institutions, such as government and financial institutions, took the

situation seriously, thereby boosting people’s confidence to invest in the stock market.
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Table 1 Spread regression

Wave 1

InSpread InSpread InSpread InSpread InSpread
InVOLT 0.1210%** 0.1288*** 0.1238%*** 0.1306*** 0.1351%**

(0.0055) (0.0055) (0.0056) (0.0054) (0.0055)
InCases 0.0158***

(0.0017)
Deaths 0.0003

(0.0037)
InNTHWDT -0.0334%*
(0.0084)
InSTG 0.0192%**
(0.0018)
lngsent 0.0119%*
(0.0029)

Price -0.0031%** -0.0031%** -0.0032%** -0.0029%** -0.0029%**

(0.0002) (0.0002) (0.0002) (0.0002) (0.0002)
Insize 0.9628*** 0.9340%*** 0.9476%** 0.9297*** 0.9158***

(0.0129) (0.0127) (0.0131) (0.0125) (0.0128)
lnvolume -0.0618%** -0.0619%** -0.0610%** -0.0646*** -0.0640%**

(0.0037) (0.0037) (0.0037) (0.0037) (0.0037)
SET -1.1375%** -1.0248*** -1.0692%** -1.0642%** -1.0478***

(0.0968) (0.0964) (0.0972) (0.0960) (0.0961)
Inf 0.0053%*** 0.0015 0.007 7% 0.0174%** 0.0001

(0.0018) (0.0018) (0.0024) (0.0023) (0.0017)
cons -20.4726%% -23.7167%% -23.9354%%* -23.6166%** -23.1873%%*

(0.2973) (0.2926) (0.2934) (0.2853) (0.2953)
Observations 20502 20502 20502 20502 20502
Number of groups 95 95 95 95 95
F-statistic 1003.44%%* 987.53%** 975.24%%* 1008.79*** 996.91***
With-in R-squared 0.2561 0.2531 0.2525 0.2571 0.2549
Overall R-squared 0.2579 0.2580 0.2557 0.2665 0.2638

Note: Standard errors are in the parentheses below the coefficient estimates. *, **, ***

denote statistical significance at the 0.1, 0.05, 0.01 respectively.
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Table 1 Spread regression (cont.)

Wave 2

InSpread InSpread InSpread InSpread InSpread
InVOLT 0.0729%** 0.0705%** 0.0717%%* 0.0718*** 0.0703%***

(0.0061) (0.0057) (0.0057) (0.0059) (0.0057)
InCases -0.0049%**

(0.0018)
Deaths 0.0015

(0.0035)
InNTHWDT 0.0269%***
(0.0084)
InSTG -0.0138
(0.0152)
lngsent 0.0031*
(0.0017)

Price 0.0009%** 0.0011%* 0.0012%%* 0.0012%** 0.0011%**

(0.0002) (0.0002) (0.002) (0.0002) (0.0002)
Insize 0.6783%** 0.6727*** 0.6703%*** 0.6652*** 0.6731%***

(0.0228) (0.0217) (0.0022) (0.0234) (0.0216)
lnvolume -0.0509%** -0.0501%** -0.0496%** -0.0503%** -0.0501%**

(0.0043) (0.0040) (0.0040) (0.0040) (0.0040)
SET -0.4436*** -0.3836** -0.3883%*** -0.3741* -0.3947***

(0.1604) (0.1510) (0.1516) (0.1514) (0.1510)
Inf -0.0258*** -0.0207*** -0.0228%*** -0.0184%** -0.0179%***

(0.0055) (0.0045) (0.0046) (0.0051) (0.0048)
cons -18.1293%* -18.0361%** -18.0900%** -17.7889%** -18.0389%**

(0.5690) (0.5409) (0.5449) (0.6121) (0.5398)
Observations 7587 7587 7587 7587 7587
Number of groups 95 95 95 95 95
F-statistic 257.22 297.92%% 294.44%% 298.04%** 298.46%**
With-in R-squared 0.2160 0.2179 0.2181 0.2180 0.2182
Overall R-squared 0.4325 0.4372 0.4398 0.4414 0.4371

Note: Standard errors are in the parentheses below the coefficient estimates. *, **, ***

denote statistical significance at the 0.1, 0.05, 0.01 respectively.
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Table 1 Spread regression (cont.)

Wave 3

InSpread InSpread InSpread InSpread InSpread
InVOLT 0.0581%** 0.0576*** 0.0576%** 0.0568*** 0.0598***

(0.0047) (0.0047) (0.0048) (0.0048) (0.0048)
InCases 0.0008

(0.0019)
Deaths -0.0001***

(0.0000)
InNTHWDT -0.0096
(0.0081)
InSTG 0.0349%*
(0.0151)
lngsent -0.0022*
(0.0013)

Price 0.0012%** 0.0012%** 0.0012%%* 0.0012%** 0.0010%**

(0.0002) (0.0002) (0.0002) (0.0002) (0.0002)
Insize 0.4824%* 0.4788*** 0.4848*** 0.4888*** 0.4930%**

(0.0229) (0.0228) (0.0229) (0.0230) (0.0229)
lnvolume -0.0380*** -0.0373%** -0.0379%** -0.0376*** -0.0396%**

(0.0032) (0.0032) (0.0032) (0.0032) (0.0033)
SET 0.1023 0.1640 0.0845 0.0564 0.0590

(0.1777) (0.1789) (0.1784) (0.1788) (0.1797)
Inf 0.0001 -0.0033** 0.0004 0.0006 -0.0011

(0.0020) (0.0016) (0.0015) (0.0013) (0.0013)
cons -13.4904%** -13.3963%** -13.5117%%* -13.7941%% -13.7018***

(0.5665) (0.5626) (0.5639) (0.5804) (0.5666)
Observations 10137 10137 10137 10137 10137
Number of groups 95 95 95 95 95
F-statistic 162.08%** 163.24%** 163.24%** 162.9%** 160.83%**
With-in R-squared 0.0160 0.1022 0.1017 0.1020 0.1007
Overall R-squared 0.4752 0.4757 0.4732 0.4699 0.4751

Note: Standard errors are in the parentheses below the coefficient estimates. *, **, ***

denote statistical significance at the 0.1, 0.05, 0.01 respectively.
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Impact of COVID-19 on stock market volatility

The empirical findings in Table 2 revealed that the stock market illiquidity had an
impact on the volatility of the stock market. A positive relationship exists between the
volatility and bid-ask spread of a stock market. Volatility jeopardizes an asset’s market value,
buyers and sellers become anxious, and stocks may not be traded at a fair price. In such a
situation, investors are prone to panic and feel compelled to sell, thereby resulting in
increased volatility and asset value loss owing to premature liquidation. High illiquidity
typically results in a highly volatile market and causes prices to change drastically.

In terms of the pandemic indices, the author noticed that in the three waves, the
impact of CASES on the stock market volatility decreased gradually, and a 1% change in CASES
caused an increase of 0.0338%, 0.0248%, and 0.0260% in the first, second, and third waves,
respectively.

However, DEATHS had a significant and larger positive impact than CASES in the
first wave. The impact of DEATHS was 0.0514% in the first wave, which was the second largest
compared with that of the other pandemic indices. In the second wave, DEATHS had a
negative relationship with the stock market volatility. Although DEATHS was higher in the
second wave than in the first wave, people believed that it was under control. Thus, its impact
dropped to 0.0255%, and in the third wave, its effect was insignificant.

For THWDT, the results revealed that it had a negative relationship with the stock
market volatility. Possible explanations for this result are the use of private transportation,
which can help reduce the spread of the virus, and the increase in infection prevention
measures, such as mask wearing in public and while driving.

Concerning STG, it demonstrated the same relationship with the stock market
illiquidity (Table 3 and Table 4). The implementation of government policies on the pandemic
can affect the market positively or negatively. For its positive effect, sovernment policies can
help ease the impact of the pandemic. For its negative effect, the number of policies
implemented may indicate the out-of-control status of the situation and the seriousness of
the pandemic. The results showed that in the first wave, the stock market reacted positively
to the strict government policies on COVID-19, so a 1% increase in the index caused a 0.0217%
increase in volatility. However, in the second and third waves, CASES and DEATHS skyrocketed

and were out of control. The number of infected individuals in Thailand reached 10,000,
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thereby causing volatility in the stock market. The impact of the index in the second and third
waves was 0.4908% and 0.42149%, respectively, which was relatively high.

Finally, GSENT had a positive relationship with the stock market volatility in the
first and second waves. The impact of the index was the largest in the first wave but decreased
in the succeeding waves. As the world panicked, the impact of GSENT on the stock market
volatility was 0.0548% in the first wave and 0.0077% in the second wave. However, in the
third wave, the relationship between GSENT and the volatility of the stock market was

insignificant.
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Table 2 Range-based volatility regression

Wave 1
InVOLT InVOLT InVOLT InVOLT InVOLT

InSpread 0.2050"* 0.2148** 0.2112% 0.2202% 0.2203***

(0.0088) (0.0088) (0.0088) (0.0088) (0.0087)
InCases 0.0338**

(0.0021)
Deaths 0.0514%

(0.0044)
InNTHWDT -0.10427
(0.0078)
InSTG -0.0217%
(0.0017)
Ingsent 0.0548***
(0.0021)

Close 0.0023*** 0.0022%%* 0.0023%*** 0.0020%** 0.0015%**

(0.0002) (0.0002) (0.0002) (0.0003) (0.0002)
Insize -0.7937% -0.8357 -0.8054* -0.9090%* -0.7745%%

(0.0173) (0.0169) (0.0175) (0.0163) (0.0166)
Invt 0.4098*** 0.4152%%* 0.4099%** 0.4255%%* 0.4120%*

(0.0036) (0.0036) (0.0036) (0.0036) (0.0035)
SET -2.4898%** -2.304327%%% -2.4209%%* -2.0260%** -2.0616"*

(0.1218) (0.1214) (0.1225) (0.1217) (0.1194)
cons 16.8824*** 17.9891% 17.6774%% 19.9093*** 16.3831%

(0.4333) (0.4219) (0.4269) (0.4103) (0.4170)
Observations 20501 20501 20501 20501 20501
Number of groups 95 95 95 95 95
F-statistic 2673.03** 2639.33 2635.58*** 2645.96* 2800.19
With-in R-squared 0.4401 0.4370 0.4389 0.4376 0.4516
Overall R-squared 0.1997 0.1931 0.1972 0.1849 0.2091

Note: Standard errors are in the parentheses below the coefficient estimates. *, **, ***

denote statistical significance at the 0.1, 0.05, 0.01 respectively.
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Table 2 Range-based volatility regression (cont.)

Wave 2
InVOLT InVOLT InVOLT InVOLT InVOLT

InSpread 0.2881%* 0.2889*** 0.2926*** 0.2902%** 0.2870%**

(0.0244) (0.0230) (0.0231) (0.0224) (0.0230)
InCases 0.0248***

(0.0033)
Deaths -0.0255%**

(0.0070)
InTHWDT -0.0878***
(0.0167)
InSTG 0.4908***
(0.0257)
lngsent 0.0077**
(0.0033)

Close 0.0031%** 0.0028%** 0.0027%** 0.0020*** 0.0028***

(0.0004) (0.0003) (0.0003) (0.0003) (0.0003)
Insize 0.35471%* 0.4046*** 0.4043*** 0.6303*** 0.3980%**

(0.0482) (0.0459) (0.0463) (0.0465) (0.0459)
lnvt 0.4844%* 0.4789%** 0.4789%** 0.4606*** 0.4797%*

(0.0063) (0.0059) (0.0059) (0.0058) (0.0059)
SET -0.0804 -1.077298*** -1.0771%%* -1.4115%%* -1.0675%**

(0.3186) (0.3033) (0.3042) (0.2969) (0.3034)
cons -8.6445*** -9.7625%** -9.3908*** -17.2996*** -9.5913%*

(1.2132) (1.1563) (1.1652) (1.1998) (1.1554)
Observations 7587 7587 7587 7578 7578
Number of groups 95 95 95 95 95
F-statistic 1182.56*** 1324.67*** 1315.54%** 1444 78%** 1322.03***
With-in R-squared 0.5205 0.5150 0.5164 0.5366 0.5145
Overall R-squared 0.7213 0.7089 0.7097 0.6181 0.7099

Note: Standard errors are in the parentheses below the coefficient estimates. *, **, ***

denote statistical significance at the 0.1, 0.05, 0.01 respectively.
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Table 2 Range-based volatility regression (cont.)

Wave 3
InVOLT InVOLT InVOLT InVOLT InVOLT

InSpread 0.2560%** 0.26047* 0.2520%** 0.2478*** 0.2596%**

(0.0205) (0.0206) (0.0204) (0.0204) (0.0206)
InCases 0.0260***

(0.0024)
Deaths 0.0001

(0.0000)
InTHWDT -0.1901%**
(0.0140)
InSTG 0.4214%**
(0.0289)
lngsent -0.0015
(0.0025)

Close 0.0025%*** 0.0026*** 0.0025%*** 0.0025%** 0.0027%**

(0.0003) (0.0003) (0.0003) (0.0003) (0.0003)
Insize 0.2978*** 0.2549%* 0.3319%** 0.3498*** 0.2496%**

(0.0485) (0.0487) (0.0485) (0.0485) (0.0486)
lnvt 0.4597%* 0.4577%** 0.4583%* 0.4579%** 0.4577%*

(0.0050) (0.0050) (0.0049) (0.0049) (0.0050)
SET -4.1028*** -3.8654** -0.3727%%* -4.4793%** -3.7822%*

(0.3690) (0.3743) (0.3691) (0.3691) (0.3700)
cons -7.4045%%* -6.1154%* -7.3245%%* -10.2074*** -5.9801%*

(1.2185) (1.2207) (1.1211) (1.2393) (1.1219)
Observations 10160 10160 10160 10160 10160
Number of groups 95 95 95 95 95
F-statistic 1653.92%** 1617.66*** 1677.17%% 1686.74*** 1617.19%**
With-in R-squared 0.4966 0.4911 0.5001 0.5015 0.4910
Overall R-squared 0.6894 0.7026 0.6796 0.6723 0.7032

Note: Standard errors are in the parentheses below the coefficient estimates. *, **, ***

denote statistical significance at the 0.1, 0.05, 0.01 respectively.
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Conclusion, Discussion, and Recommendation

Conclusion

In this study, the author aimed to determine whether COVID-19 had an impact on the
stock market and the extent of its impact in each wave. The author proposed the following
hypotheses: COVID-19 worsened the stock market liquidity and volatility, and the effect of
COVID-19 was the largest in the first wave, followed by that in the succeeding waves.

In summary, the results showed that the COVID-19 pandemic had a significant impact
on the stock market. However, some of its impacts disappeared gradually by the third wave.
The results revealed that most of the pandemic indices had the largest effect in the first wave,
except for STG. The results of this study are consistent with prospect theory. The COVID-19
pandemic, which was considered bad news, had an immense effect during the first wave.
Stock markets tended to overreact to the escalated uncertainty during the early stages, so the
effect of COVID-19 was significantly high during the first wave. In the succeeding waves, the
good news was reported, such as action by the government and the recovery of the economy
and stock market; thus, the effect of COVID-19 on the stock market decreased continuously.

GSENT had the highest negative impact on the stock market illiquidity and volatility.
However, THWDT was the only index that lightened the stock market illiquidity and volatility
situation. The results are consistent between SPREAD and ILLIQ and between VOLT and
GVOLT. In addition, STG exhibited the largest impact on the volatility of the stock market in
the second wave. In the ILLIQ regression, the impact of GSENT was slightly higher in the second

wave than in the first wave, but the negative relationship was similar.

Discussion

The author expected stock market illiquidity to have a positive impact on stock market
volatility and stock market volatility to have a positive impact on stock market illiquidity. The
obtained results are consistent with the expectation. Many prior studies, such as French et al.
(1987) and Haugen et al. (1991), determined that market volatility decreases aggregate stock
returns. Volatility can be considered a risk, as it can create fear and uncertainty, which can
lead to bad investment decisions. Baig et al. (2021) and Haroon and Rizvi (2020) determined
the positive impact of stock market volatility on stock market illiquidity. The authors used a
bid-ask spread as an illiquidity measure, which obtained the same results as the present study.

The results are also in line with those of Brunnermeier and Pedersen (2009), who found that
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volatility affects liquidity. However, Marozva and Magwedere (2021) employed a bid-ask spread
and the Amihud illiquidity measure to measure stock market illiquidity. The Amihud illiquidity
measure revealed that volatility has a negative impact on stock market illiquidity in emerging
markets, and an increase in stock market volatility increases stock market illiquidity.

According to prospect theory, in terms of good news and bad news, bad news can
lead to a large negative impact, and good news can lead to a small positive impact. At the
beginning of the pandemic, people were more sensitive than usual and thus overreacted.
Initially, the author expected either the number of cases or the number of deaths to have the
highest impact on the illiquidity and volatility of the stock market, as they are the most
obvious indicator of the seriousness of COVID-19. However, the results revealed that the
number of deaths did not have an impact on the stock market. Anh and Gan (2020),
Chatjuthamard et al. (2021), and Nguyen et al. (2021) confirmed that the worsening severity
of COVID-19 decreases market liquidity. Mishra et al. (2022) examined the effect of the number
of cases and deaths on the US stock markets and reported that at the beginning of 2020, the
number of cases and deaths had a negative impact on the Dow Jones. However, within the
same year, the movement of the Dow Jones increased along with the number of cases. This
finding is related to the present study, as the author also observed that in the second wave,
the impact of the number of cases on the stock market liquidity was positive when the bid-
ask spread was used as the illiquidity measure.

Meanwhile, STG exerted an impact on the stock market in terms of volatility mostly in
the second wave and was considered the index with the highest overall impact. Ibrahim et al.
(2020) and Bakry et al. (2021) showed that stringency in Thailand has a positive relationship
with stock market volatility. However, in the research, the study period was only the first wave.
The author obtained similar results in the first wave. By contrast, Haroon and Rizvi (2020)
observed that stringency has a negative impact on stock market volatility. As mentioned
previously, stringency can exert a positive or negative impact depending on how people feel

during the period.

Recommendations and limitations
In this research, the author aimed to provide some perspective and benefit the
government, investors, and individuals associated with stock markets. First, the government

plays an important role in overcoming the pandemic and helping people cope with the
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uncertainty and indicates the strictness of lockdown policies that primarily restrict people’s
behavior. This study showed that the government’s action exerted a considerable impact on
the stock market. The government-implemented lockdown sent a signal to the stock market
and created uncertainty. In addition, the government should be concerned about the stability
of the stock market. If the government’s action increases the volatility of the stock market,
then liquidity will drop. Subsequently, the low liquidity will increase the volatility of the stock
market, because the market is sensitive. Second, this study can provide investors with
information for making investment decisions and learning about the situation. Investors should
be cautious because the stock market was very sensitive during the pandemic. When the
market is illiquid and volatile because of an unexpected event, most investors will suffer
losses. However, investors may adopt a contrarian strategy in investing, buy at a low price
when others are afraid to invest, then wait until the price rises to gain a profit.

The limitation of this study is that some of the variables, such as THDWT and STG,
were gathered by foreign institutions. The results may reflect a clearer picture if the variables
were collected by official Thai institutions. Moreover, in conducting this study, researchers
should be careful about the definition of the variables. Determining whether other variables
that can capture liquidity and volatility will obtain similar or different estimates would be
interesting. Different variable meanings can lead to different results. In future studies, exploring
cross-country analyses would also be interesting. However, such analyses are beyond the
scope of this study. Future studies should consider whether the variables used in this study

are consistent with those used in other countries.
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