JIBM

21SaISUINNSSUSSAD ANSDANS LazdvAUAAas
Snendsguianssunisvanis ukidnerasinalulagsisuvaasaulnduns

JOURNAL
OF INNOVATION IN

BUSINESS,
MANAGEMENT,
AND SOGIAL
SCIENCES

ISSN 2697-6609 (ONLINE)




9138158 IANTINTIND N15IANTT wasdnudAans

Journal of Innovation in Business, Management, and Social Sciences

ANYIRIUINNTTUNITINNTG UWINEagmAlUlags1vusnasaulnduns

UN 3 AUUN 3 NULIPU - SUINAN 2565

Volume 3 Issue 3 September - December 2022

4
bATUDN

ANYIFIUINNTTUNITIANTS WINedemaluladsvLsnasnulnduns

96 ‘Vii;lj 3 O.NNTUUNFEAY 5 #.A18181 . NNTHUNG a.um‘dgu 73170

Insénvi/Insans 02-441-6067

NUshw
a 6 a a
57.05.90138 lyeanaiiesh

21971595N UUUN

U50415019

HALAT.NOUNA JUNSIAAM

SRIUITUNSNTS

HPLAT.335% L3aulseneud

ABIUTIUISNIS

A.05.8A FUAFNUR
5A.05.00UATE AIUNS
SP.A3 Funad sasdl
IA.05.A31YNG UINTRUS
HALAT. AT #TEN1999
HA.AT.AaAT §910RE
HALAT. 33N Iwémammasﬁm

WA.AT.UEYDAN YUY

a a a % = % a I3
5N1SURANMNINENaeWmALULaTS1TLIRRSAULNEUNS

S8 TINTEUINNTIUNITINNIS

WALl
PAINTUUNINE T
PANTUUNINS
UNINYIFeURNA

UINL188URRS
UANINYRUNEATAERS
WNINedemAlUlag IIYLIRANFUNN

wnIngdemalulagsnvunaglssugil



HA.93.iAllE afuIuun
HALAT.335% L5aulseneud
HA.AS.5AU 1D
HALAT.A15150 gunia
Professor Dr.Anthony SF Chiu
Professor Dr.Ming-Lang Tseng

Associate Prof. Dr.Kuo-Jui Wu

A UUTUTANMUUSISAERS
WMnedsmalulagssusnasaulnduns
wMnedsmalulagsnsusnasaulnduns
wmIngnaewmalulagsivasrasaulngduns
De La Salle University, Philippines

Asia University, Taiwan

National Taiwan University of Science and Technology

M3e15uINNTINTIAY N139ANTT wazdaaumans Wu15a1sm93vIn1sTaunanuyn

1399A0H1UN1TNATUIINENTIA A lua1 Vg 1908 2 YU (peer-reviewed journal)

fopnunarunanulunsasuinnssugsio n1sdnnis uasdseumans Junufnvesdi oy

LlgaruAniukasausuingeuvesnneddnyin ussansnis nesussansnis Inende

PIANIIUNITINNIG hazurINeIdemaluladsivusnasaulnduns



9138158 IANTINTIND N15IANTT wasdnudAans
Journal of Innovation in Business, Management, and Social Sciences

ANYIRIUINNTTUNITINNTG UWINEagmAlUlags1vusnasaulnduns

UszaA
1. edaueunauivinisuazunanuidefdquain F1uuinisgsia n15innns
wazdspuenand aaenIua1uIvIdY  Adedes
2. ieliuimsinnisuidemslunmsidugudnarameuns uandsumnudniu Ussaunsal
N1511338uazn1siRuINaWIvINg v8elindde Univin1s Am19158 Jusmis dnfinw
tingsia waztszrmudaulansinnsmaluladuazuinnssuimnly

3. WRaURIUlEUIENNTIYWALUSNTIVINTVBIL M INeNFemAlulad sNvuemasaulnauns

AMVUANTITENLNS

ANun 3 atunal alu? 1 (WnsIAN-luE18u) adun 2 (Wquaiau-daniau) adud 3
(Fugneu-5uan) wewnslndvled InedeuTanssunisinnis urninedumaluladsivuena
1% a s v a & a ¢ o . .
Saulnduns uagsruugudeyainsarsdiannsetindnatavesusemelng w3e Thai Journals Online

(ThaiJO)

ASLNELLNG
1138715UINNTTUNITUTNISLAEN15TANIS woulvviesayanulieuszula an1duni1sAny

luuseme wasmhsnu/yananauls

NSUBNSUANITN

denlaanunsavensuiluann@nlan nesussanSnsnsansuinnssugsia NMsdnns wazdnuenans

doyannsia
AINYIFPUIANTTUNITIANG W INeaemAluladsvuInasaulnduns
96 Wil 3 ANNSUMNAAY 5 A.AIAIET D.ANSUMNE .uATUL 73170

Insénn/Insans 02-441-6067



a

UNAUNNITRILATUNIINTIIANNYNABINTVINTIABRNT IR

9

v A4

UEnsannain1guenUszdNausIansnIsIINNiNFegas 50
unANINLNAIINMsHazinIdenIeuanasRnunnnatunInnitfesas 50
nasussuBnslainsauduinisdnaen WAAIITTYUNALP198991N 2158715UTANTINTIAR
N1353AN15 wazdIANAIEAT IN1aEUIANTINNITIANIT UnIIneraenalulagsivuna

Saulnduns



A13ENTUIANTINTINR N1TIANIT wazdnueans ISSN 2697-6609

d13U8y

win
Impact of China and US Exposure and ESG Channels: When Thailand Stock Market
Meets COVID-19
ATNIWATE CRUMINIL ..ottt 1

Willingness to Pay Assessment for Assisted Living Residences in Thailand

Phatnaree OQtSAWACAGIEAGT ...ttt ettt e e e eaee e e 16

Uadeiidwanannuduladamedoyaduyanavasgniriiuweunandy sandunsiuenisia
TuanganwavnuaswasUIuung

o

VM FUFATOU UDZATTITIN FUUN Dot 30

nsiUawedayadiuyanaruLaunaindulnsashn lulanJannunuAsLasUIING

TVTY) OYVUL UBLAITITOU GUUND.crrrvererreerseesseessees e sssss s 43

msaamsalnaneuuilusupnvaswm e uiumilylnenisldszuunaunaumasiteusladenues

AT UANIUNT UALITA VY ITATHT oortereresseeerseersseresseresseressesssess oo 56

VOLUME 3, ISSUE 3, September — December 2022



AFHITUIANTINGIND N15IANTT UazdAuAIEnS ISSN 2697-6609

Impact of China and US Exposure and ESG Channels: When Thailand Stock Market
Meets COVID-19
Athiwat Chimnil
Master of Science Program in Finance (International Program)
Faculty of Commerce and Accountancy
Thammasat University, Thailand

E-mail: athiwat-chi63@tbs.tu.ac.th

Received: 1 August 2022
Revised: 1 December 2022

Accepted: 8 December 2022

Abstract

This study investigates the factors that affected the Thai stock market during the
COVID-19 outbreak. It explores the effects of ESG and China and US exposure to the returns
of the Thailand’s stock market. This study employed the data of listed companies in the
ESG100 by Thaipat as the sample. For China and US exposure, the sample includes data
gathered by companies with offices, branches, and subsidiaries in China and the US. Through
an event study, The data includes abnormal returns from May to December 2020. The study
examines how cumulative abnormal returns related to ESG and China and US exposure using
cross-sectional analysis. The result reveals that there is no relationship between ESG and
cumulative abnormal returns during the COVID-19 pandemic period. The empirical result
shows that a firm with China exposure in the first wave has positive abnormal returns when
the COVID-19 situation is getting better in China. However, there is no relationship between

US exposure and cumulative abnormal returns during the COVID-19 pandemic period.

Keywords: COVID-19, Event study, Thai stock market, ESG, International exposure

Introduction

The World Health Organization (WHO) declared the outbreak of a new coronavirus as
a global health emergency on January 30, 2020. WHO characterized COVID-19 as a pandemic
on March 11, 2020. Moreover, the International Monetary Fund reported that the COVID-19

pandemic has impact on the global economy. This pandemic crushed the global stock market,
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especially the US and Japanese stock markets. Thailand was the first country after China to
report a confirmed COVID-19 case on January 12, 2020. The number of detected new cases in
Thailand has increased over time in the third wave from June to August 2021.

Thailand’s stock market is also moving in the same direction as the global stock market.
Guiso et al. (2008) found that trust in the stock market derived from social capital, as measured
by a world value survey, has a positive effect on the stock market among large participants.
When the financial market is faced with turbulence, the need for a well-functioning market
and financial stability is important. Moreover, more social capital means more trust in the
company while the financial markets are facing turbulence from a stakeholder point of view.
The higher the trust in the company, the more stakeholders are likely to help the firms in the
crisis event, which is the idea of “I will be good to you because | believe you will be good to
me at some point in the future” (Lins et al., 2017).

We focus on the performance of the financial market, especially the equity market,
which is the leading indicator of the economy’s activity. The stock price can rapidly respond
to good or bad circumstances. When we study the stock market reaction or investment
decisions to the crisis, one of the factors is the trust of the company represented by its social
capital. In this study, we use the environment, social, and governance (ESG) rating.

Corporate social responsibility (CSR) is a business framework that outlines how a
company should play a role in the society in which it operates. It is to run a business by
capturing the most important concerns of the public regarding business and social relations
(Carroll, 1999). According to McWilliams and Siegel (2001), the relationship between CSR and
a firm’s profit is best understood using a supply and demand theory within the firm framework.
They suggest a level of CSR investment maximizes profit while satisfying stakeholder demand
for CSR. Other research on CSR activities and financial performance studies the relationship
between CSR and financial performance. Busch and Friede (2018) documented the strong
positive relationship between corporate social/environmental performance and operational
corporate financial performance.

Several studies find a correlation between CSR and stock returns. Positive CSR reflects
investors’ expectations for the long-term welfare of society much as it will be a long-term
wealth for shareholders (Chen and Gavious, 2015). Moreover, Kempf and Osthoff (2007) found
abnormal returns exist when investors form portfolios using CSR in prescreening stocks by

buying high socially responsible ratings and selling low socially responsible ratings.
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The other factors that we incorporate are China and US exposure because the top trading
partners (export and import value) of Thailand are the US, Japan, China, Malaysia, and Vietnam.
In the early stages of the COVID-19 pandemic, China seemed to be the first country to confirm
cases of COVID-19. However, in June 2020, the situation changed in the US, where the
confirmed cases continued to grow very fast and peaked in January 2021. A recent study on
the short-run stock market reaction to the COVID-19 pandemic discovers that firms with
Chinese subsidiaries are in the top five COVID-affected economies (i.e., China, Hong Kong,
Thailand, Japan, and Singapore)

On the assumption that the important trading partners of Thailand are the countries
that have more confirmed cases in each period, we should consider whether the factors of
the two countries impact Thailand’s stock return during the COVID-19 pandemic period and
focus only on the short-term when financial turbulence or a crisis exists. This study has two
objectives. The first is to investigate the factors that impact Thailand’s stock market, that is,
the relationship between different ESG ratings and abnormal returns of Thailand’s stock
market in the COVID-19 pandemic period. The second is to examine the exposure to China
and the US using the information at the firm level. The firm with exposure to China and the

US is expected to have a lower abnormal return than the firm without exposure.

Related literature

As the government announced measures to limit the issue, such as lockdown, when
the pandemic spread, the impact of COVID-19 is an unpredictable event that goes beyond
what is often expected of a situation. According to Ozili and Arun (2020), the propagation of
COVID-19 promoted social estrangement, which caused the closure of financial markets,
corporate offices, businesses, and events. We start by reviewing the research on how COVID-
19 impacts stock market volatility and returns. The news surrounding the COVID-19 pandemic,
according to Haroon and Rizvi (2020), has a greater impact on volatility in the industries thought
to be most negatively impacted by the coronavirus outbreak. Huang and Liu (2021)
documented how COVID-19 affected stock price crashes for energy companies on the Chinese
stock market and found that the risk of stock price crashes for energy companies significantly
decreased after COVID-19.

However, Baig et al. (2021) found that an increase in confirmed cases and fatalities

owing to COVID-19 is related to a large rise in market illiquidity and volatility. Al-Awadhi et al.
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(2020) found that daily increases in confirmed cases and total mortality cases due to
COVID-19 have significant negative effects on stock returns.

We focus on ESG as represented by the ESG rating on the basis that ESG firms or
businesses that engage in CSR will build and employ social capital and trust as proxies. Investor
confidence in the company will decline during the COVID-19 pandemic period, increasing
market uncertainty. Investors will, however, have more faith in businesses with strong ESG
scores in the belief that they will be successfully managed through times of crisis. The high-
ESG firm can be compared with an insurance policy in a crisis that pays off when investors and
the economy as a whole experience a severe crisis of confidence (Lins et al., 2017).

We review the research on ESG factors that influence stock performance during the
COVID-19 outbreak. The global financial crisis is the setting in which Cornett et al. (2016)
explored the relationship between banks” CSR and financial performance. They concluded
that banks’ financial success is positively and significantly connected to CSR score. Together
with Lins et al. (2017), another study finds that during the 2008-2009 global financial crisis,
high social capital firms (CSR score) outperformed poor social capital enterprises (CSR score)
in terms of stock returns. Recent research on the beneficial association between ESG and stock
performance (Albuquerque et al., 2020; Hoepner et al. 2021) revealed that companies with
high ES ratings have significantly higher returns, lower volatility, and higher trading volumes
and that companies with shareholder engagement regarding ESG topics can lower downside risk.

Moreover, the literature related to multinational exposure during a financial turbulence
period. The research is conducted during the global financial crisis, which began in the US and
spread to the European Union market. According to a study by Zhao et al. (2015), multinational
firms can benefit from their flexibility in internationalization throughout the recent US and
Euro crises.

On the contrary, according to Yong and Laing (2021), enterprises with more Chinese
subsidiaries and the top five COVID-affected economies (China, Hong Kong, Thailand, Japan,
and Singapore) have a negative association with returns in the short term (SCAR). China is the
first country to have confirmed a case of COVID-19 and the rapid transmission of the
coronavirus based on the situation we characterized as the first wave of the pandemic period
and the second wave of the situation spotlight on the US using the confirmed case of COVID-19.

Considering the likelihood that the COVID-19 pandemic will have a greater impact on

the company with greater exposure to the US and China, firms with exposure to China and
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the US have lower abnormal returns than firms without exposure. This is according to
Takahashi and Yamada’s study from 2021, which examines the factors that have an impact on

stock market returns utilizing exposure to these two countries.

Methodology and variables
Event study analysis

The difference between actual returns and expected returns, or the return generated
by a stock being higher than the return projected by an equilibrium model (i.e., we follow the
market model), is what is known as an abnormal return. The performance of a securities or
portfolio in terms of risk-adjusted return is frequently measured by abnormal returns.

We follow Takahashi and Yamada (2021) to calculate the abnormal return. We first use
a market model, which is an equilibrium model, to determine the expected return (market
model). We use Equation (1) to regress the time series for each stock on the list using the daily
logarithmic return from January to December 2019, the market return using the valued-
weighted return of all the listed businesses in the SET, and the beta used in estimating the
projected return. The discrepancy between the daily logarithmic return and the expected
return according to a market model is known as an abnormal return.

we only track the first and second waves and utilize 244 trading days—or one
year—as the estimating period. Using two events from the second wave and six events from the
first wave of the COVID-19 pandemic in Thailand, we separate the first wave into six events. Each
event’s specifics are listed in Table 1 event calendar for COVID-19, which is used in this work.

Event window

We choose the event window based on the research of Liu et al., 2020 that the COVID-
19 outbreak has a detrimental short-term influence on the Asian stock, and the research of
Liu et al,, 2020 explores that a short event window demonstrates that Thailand had a
significant negative CARs. Thus, in the event-study analysis, we choose the event window (0,+5)
rather than (-5,+5), which is 5 trading days before the event day. But the main event window

(0,+5) follows the prior literature.

Market Model:

Tie = aj +B1,;(m) + & (1)
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We are looking at Thailand’s stock market performance during the COVID-19 outbreak
to see if our factor has a substantial impact on individual firms’ abnormal returns. We use an
event-based study to determine the influence during the period of interest. The event date is

divided into two waves.
ARy =Ri; —a; + Bi(y) (2)

t2
CARy1i2 = ) AR,
t1

(3)

ARy, is the abnormal return.

CAR; 11+, 1S the cumulative abnormal return.

Cross-sectional analysis
We regress based on event-study the equation that cumulative abnormal return
(Broadstock et al., 2021).
The model to estimate:
CAR;41 4, = a+ BX + yControl; + u; @)
Where :
CAR; 11+, IS @ cumulative abnormal return.
X are independent variables we study, which consist of
1. ESG dummy (a value of 1 for a firm listed in the ESG100 by Thaipat
ESG100 data list).
2. Exposure to the US dummy (a value of 1 for a company whose plants,
offices, subsidiaries, and branches are in the US)
3. Exposure to China dummy (a value of 1 for a company whose plants,
offices, subsidiaries, and branches are in China)
Control variables contain
1. Size (logarithmic of a firm’s equity market capitalization)
2. Market-to-book ratio (logarithmic of the market value of equity divided
by book value of equity)
3. Momentum (firm’s raw return over the period of January to December
2019)
4. Profitability (operating income divided by total assets (ROE))
5. Beta (market risk, using a market model to estimate beta)

6. Net debt (total liabilities minus cash divided by total assets)

VOLUME 3, ISSUE 3, September — December 2022 | page 6



AFHITUIANTINGIND N15IANTT UazdAuAIEnS ISSN 2697-6609

7. Liquidity (Amihud illiquidity is the average daily ratio of absolute stock

return to its trading volume.)

Control variables

We calculate beta using daily log returns from January to December 2019 to include
beta, which the market model estimates in the first event, to control market risk. The second
event is when we estimate beta from December 18, 2019 to December 18, 2020 using daily
log returns.

The natural logarithm of a firm’s equity market capitalization and the natural logarithm
of the market value of equity divided by the book value of equity is added to calculate size
and growth/value effects.

The return for each stock after a one-year lag is used to evaluate momentum. Amihud
(2002) defined liquidity as the absolute stock return divided by the average daily volume of
trading from January to December of that year. The profitability of a company is determined
by its return on equity and net debt, which is calculated as total liabilities minus cash divided

by total assets and used to control financial liquidity.

Data

The data sets are made up of the daily equity market indexes for Thailand’s stock
exchange. Firms with fewer than 200 trading days are not included in the market model’s
estimation window, which is used to estimate beta. We utilize the ESG dummy for the stocks
listed in the Thaipat ESG100 data as the ESG index for the model. The annual reports of each
company are also used to gather data for the US and China exposure dummies, which are
based on information concerning facilities, subsidiaries, offices, and branches in either China
or the US.

The sample includes 487 companies listed on Thailand’s stock exchange, with more
than 200 trading days in 2019. ESG data are acquired from companies listed in the ESG100 by
Thaipat. This study covers 89 firms as ESG companies listed in the Thaipat ESG100. ESG
companies account for 18.3% of the whole sample. The data of a company with plants,
offices, branches, and subsidiaries in China are used to create the China dummy data. the
China dummy firms are 50 out of 487 enterprises that have opened exposure to China. The

US dummy firms compose 31 out of 487 firms. Figure 1 shows the consistency of AARs and
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CAARs across the 61 days leading up to the first death case in Thailand on March 2, 2020, or
the event window (t-30 to t+30 days). As we can see, the first wave event for the event
research analysis spans 61 days, from March 2, 2020 to March 28, 2020. Although the CAARs
are in the negative, the AARs and CAARs are consistently around 0% before the event’s 15th day.

The descriptive statistic for the control variable in Table 2 is net debt, which is total
liabilities minus cash divided by a total asset. For the size of the firm, we use in the regression,
we employ market capitalization. We control the market-to-book ratio for growth or value
stocks effects and use return on equity to control profitability. To control for the liquidity
elements, we use the Amihud illiquidity. Momentum is computed as raw return from the
previous year, and beta is used to control for risk. We estimate beta using a market model.
The estimating period for the first wave is January 02, 2019-December 30, 2019, and that of
the second wave is December 18, 2019-December 18, 2020.

Empirical results
ESG

According to the conceptual framework, the first hypothesis is that during the
introduction of COVID-19, stocks listed in the ESG100 by Thaipat will have a higher abnormal
return than companies that are not on the list. We estimate the regression model of
cumulative abnormal return based on Equations (4) to test the first hypothesis. The results
of the first hypothesis, which involves regressing the returns (CAR[0,+5]) on an ESG dummy
that we acquire from a company listed on Thaipat ESG100.

In Table 3 , the ESG dummy coefficients are all statistically insignificant, which
contradicts the results of earlier studies by Lins et al. (2017) and Broadstock et al. (2021).
Regarding the impact of ESG on the stock market’s returns to COVID-19, we should use the
cumulative average abnormal return over the six trading days around the event day or CAR
[0,+5] to represent the effect of COVID-19 on the stock market’s returns because CAR [0,+5]
shows the effect at the event date and five days after the event day to represent the effect
of COVID-19 on the stock market’s returns.

The event study in the Thai stock market follows the preceding literature of Liu et al.,
2020 that the Asian stock market was promptly and badly impacted by the event during the

COVID-19 pandemic because we choose an event window that is suited for study. As a result,
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no correlation is noted between ESG and cumulative abnormal returns, according to the

results of the regression CAR [0,+5] on the ESG dummy

China and US exposure

Table 3 provides the regression findings for the China dummy. The China dummy has
a positive and statistically significant coefficient in (2)—(5), indicating that the company has
open exposure to China. This dummy is gathered by companies with offices, branches, and
subsidiaries in China. We may deduce that in the first wave, which occurs in March 2020, the
Chinese government quickly dealt with the COVID-19 crisis. However, the negative coefficient
of the China dummy in (7), which is a Delta variant period with a negative abnormal return,
indicates that people are concerned about the COVID-19 situation in China during this period,
resulting in negative returns for stocks with open China exposure, but they are statistically
insignificant.

Table 4 shows the regression results, which reveal the insignificant coefficient of the
US dummy in (1) to (4). It represents the situation of the new COVID-19 in the United States,
that it, it has an insignificantly negative relationship, implying that the firm with US exposure
has a negative effect on its returns during the first wave, but the effect is statistically

insignificant.

Conclusion

This paper investigates the effect of ESG activities and China and the US exposure on
abnormal returns and cumulative abnormal returns of Thai stocks using an event study during
the COVID-19 pandemic period. We draw two main conclusions.

First, ESG is represented by the ESG grade, based on the theory that ESG enterprises
or businesses that engage in CSR build and deploy social capital and trust as proxies. During
the COVID-19 pandemic, ESG variables had an impact on stock performance. We find no
relationship between the cumulative abnormal returns and the ESG100 listed by Thaipat
because Thai investors are not concerned about the effect of engaging in ESG activity on the
returns when the shock occurs.

Second, when the COVID-19 situation is getting better in China, the company with
exposure to China in the first wave experiences positive cumulative abnormal returns, but

there is no correlation for the company with exposure to the US in the first and second waves.
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Table 1
COVID-19’s Event Schedule
Table 1 shows the important event schedule used in an event study during the COVID-19

pandemic in Thailand.

Event Event date Important evidence Estimation period
no.
First wave
1 Mar 2, 2020 Thailand’s first death case. Jan 2, 2019 - Dec 30, 2019
2 Mar 9, 2020 Muay Thai and Pub Cluster Jan 2, 2019 - Dec 30, 2019
3 Mar 11, 2020 The WHO declared the pandemic. | Jan 2, 2019 - Dec 30, 2019
4 Mar 17, 2020 The governor declared Lockdown | Jan 2, 2019 — Dec 30, 2019
Bangkok.
5 Mar 23, 2020 government declared Lockdown. Jan 2, 2019 - Dec 30, 2019
6 Mar 26, 2020 The Prime Minister declared a Jan 2, 2019 - Dec 30, 2019
state of emergency.
Second wave
7 Dec 21, 2020 Samut Sakhon cluster. Dec 18, 2019 - Dec 18, 2020
8 Dec 28, 2020 Gambling cluster in Rayong Dec 18, 2019 - Dec 18, 2020
province

Figure 1 shows the AARs and CAARs plot for the Event window (t_s, to t,3, days)
Event date: March 2, 2020 - Thailand's first death case
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Figure 1 A (-30,+30) event window's cumulative and average abnormal return

Source: Author’s calculation
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Table 2
Descriptive Statistics
Table 2 reports the descriptive statistics. Panel A reports the summary statistics of dependent

variables. Panel B reports the summary statistics of control variables.

Obs. Mean Median SD Max Min

Panel A. Dependent Variables

First wave

[1] CAR[0,+5] 487 0.009%** 0.011 0.084 -0.307 0.436
Event date 02-03-2020

[2] CAR[0,+5] 487 -0.039%*** -0.041 0.134 -0.528 0.535
Event date 09-03-2020

[3] CAR[0,+5] 487 -0.057*** -0.055 0.114 -0.382 0.392
Event date 11-03-2020

[4] CAR[0,+5] 487 -0.039*** -0.029 0.102 -0.404 0.283
Event date 17-03-2020

[5] CAR[0,+5] 487 -0.014%** -0.011 0.071 -0.315 0.321
Event date 23-03-2020

[6] CAR[0,+5] 487 0.010%** 0.003 0.072 -0.305 0.319
Event date 26-03-2020

Second wave

[7]1 CAR[0,+5] 487 -0.016*** -0.018 0.059 -0.232 0.407
Event date 21-12-2020

[8] CAR[0,+5] 487 0.009*** 0.001 0.061 -0.262 0.379
Event date 28-12-2020

Panel B. Control Variables

Net Debt ag7 0.338 0.331 0.255 0.895 -0.288

Market Cap. ag7 31.468 4.040 98.777 1260.000 0.148

(billion)

Market/Book value ag7 1.652 1.090 1.629 9.950 0.190

Profitability 487 0.079 0.079 0.110 0.492 -0.369

Amihud illiquidity 487 0.577 0.014 1.541 9.746 0.00004
Momentum ag7 -0.039 -0.075 0.306 1.895 -0.755

Beta 487 0.660 0.558 0.543 2.566 -0.392

Estimation period
20/01/2019 -
30/12/2019

Beta ag7 0.653 0.603 0.389 1.759 -0.197
Estimation period

18/12/2019 -

19/12/2020

legend: * p<0.1; ** p<0.05; *** p<0.01
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Table 3 Cumulative average abnormal return over 6-trading days around the event day and
China dummy
This table presents the results of estimating the following regression model:

The regression model: CAR; =g, + B, China dummy; + B,Net Debt; + B;In(Market Cap.); +
S
By Ln(Market/Book);+ s Profitability; + ¢ Amihud illiquidity; + B, Momentum; + Bg Beta; + €;

where c4Rr; is the cumulative abnormal return which event window (0,+5) and China dummy is
a dummy variable set to one for a company whose plants, offices, subsidiaries, and branches
are in China.

Dependent variable : Cumulative abnormal return (CAR[0,+5])

First wave Second Wave
Event no. (1) (2) (3) (4) (5) (6) (7) (8)
China dummy 0.024 0.028* 0.044%** 0.036** 0.042%** 0.021 -0.010 0.003
Net Debt 0.008 -0.047** -0.051***  -0.038** 0.002 -0.005 -0.006 0.008
Ln(Market Cap.) -0.007** -0.005 0.003 0.007* 0.0003 -0.0002 0.003 0.001
Ln(Market/Book) 0.015* 0.018* 0.020** -0.007 -0.008 -0.007 -0.007 0.004
Profitability 0.087 0.045 -0.068 -0.002 0.054 0.026 -0.007 -0.114**
Amihud illiquidity ~ 0.002 0.004 0.011 0.007* 0.0002 -0.001 0.001 -0.001
Momentum -0.037** -0.031* -0.058***  -0.030 -0.043***  -0.012 0.029***  -0.007
Beta 0.051%** 0.161%** 0.098*** 0.004 0.005 -0.010 -0.004 -0.001
Constant 0.121 -0.031 -0.179* -0.184**  -0.034 0.020 -0.070 -0.018
Observations as7 as7 as7 as7 487 as7 as7 as7
RMSE 0.079 0.104 0.099 0.101 0.069 0.072 0.059 0.060
F-test 10.84%** 40.31%** 17.94%** 2.26 5.20*** 1.45 1.80% 1.33
R-squared 0.136 0.405 0.248 0.040 0.080 0.023 0.025 0.036

legend: * p<0.1; ** p<0.05; *** p<0.01

Note: This table reports the regression results where the China dummy is the main explanatory

variable, and the dependent variable is cumulative abnormal return.

Table 4

Cumulative average abnormal return over 6-trading days around the event day and
US dummy.

This table presents the results of estimating the following regression model:

The regression model: CAR;=p, + B, US dummy; + B, Net Debt; + B In(Market Cap.); +
BsLn(Market/Book);+ [s Profitability; + B Amihud illiquidity; + B, Momentum; + g Beta; + €;
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where c4Rr; is the cumulative abnormal return which event window (0,+5) and US dummy is

a dummy variable set to one for a company whose plants, offices, subsidiaries, and

branches are in the US.

Dependent variable : Cumulative abnormal return (CAR[0,+5])

First wave Second wave
Event no. (0 @) 3) @) 5) ©) ) ®)
US dummy -0.020 -0.020 -0.004 -0.013 0.001 0.004 0.014 -0.013
Net Debt 0.009 -0.045%*  -0.047**  -0.035% 0.005 -0.003 -0.007 0.008
Ln(Market Cap.) ~ -0.005 -0.003 0.005 0.009**  0.002 0.001 0.002 0.002
Ln(Market/Book) ~ 0.012 0.014 0.016* -0.011 -0.011*  -0.008 -0.005 0.003
Profitability 0.083 0.041 -0.071 -0.005 0.052 0.025 -0.005 -0.116**
Amihud illiquidity ~ 0.002 0.004 0.011**  0.007* 0.001 -0.001 0.001 -0.001
Momentum -0.038%*  -0.033* -0.061%*  -0.032 -0.045 -0.013 0.030**  -0.007
Beta 0.053**  0.164**  0.102**  0.007 0.008 -0.008 -0.005 0.0001
Constant 0.078 -0.079 -0.231%% 0.234%*  0.078%** -0.047 -0.031

0.0004

Observations a87 a87 4387 487 487 487 4387 ag7
RMSE 0.079 0.105 0.100 0.102 0.070 0.073 0.059 0.060
F-test 10.96* 3817  16.68 1.70% 3,610 1.19 1.79% 1.51
R-squared 0.133 0.403 0.236 0.031 0.051 0.016 0.025 0.039

legend: * p<0.1; ** p<0.05; ** p<0.01

Note: This table reports the regression results where the US dummy is the main explanatory

variable, and the dependent variable is cumulative abnormal return.
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Abstract

Thailand has become an aging society and would be a complete-aged society in a few years.
Elderly population in Thailand has been increased according to lower fertility rate, lower birth rate,
and longer life expectancy at birth of Thai population. In addition, Thai family size are smaller and
Thai women who play important role as a main caregiver are more likely to be educated, be single
and be in the labor market instead of being formally unemployed, so, a number of familial caregivers
become inadequate and residential Long-term Care (LTC) institution for elderly become more
important. Assisted Living Residences (ALs) are taken into account for residential LTC institutions and
mainly aim to maintain or improve life satisfaction by encouraging Quality of Life (QOL) and well-
being of residents. The purpose of this study is to determine price of ALs and observe the preference
of ALs, so, we conduct Willingness to Pay (WTP) survey to estimate how people are willing to pay
for ALs in Thailand. The double bounded WTP questions with three attributes related to QOL are
conducted and the data is collected from two groups of respondents (Generation Y& Z, Baby
boomers & Generation X). Based on Theory of consumer’s choice and Random Utility Theory (RUT),
the utility from choosing option is function of an option’s price, respondents’ preference for
attributes, respondents’ characteristics, and an error term. Then, WTP could represent individual’s
preference towards each ALs service (attitude). The findings from random logit model show that
Baby boomers & Generation X respondents significantly have higher WTP than younger group for
based case. It is interesting that older group are mostly focus on based case and willing to pay for
additional features less than younger group. It is implied that Baby boomers & Generation X concern
more about moving into ALs since they are becoming retirement age. While Generation Y & Z do
not want to live in ALs reflecting from negative sign of their WTP, but if they have to inevitably live
in ALs, they would pay more for additional features such as extended medical services, dinner

added, and private room.
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Introduction

Thailand has become an aging society since 2005 and is going to be a complete-aged
society in a few years according to rapid increase in Thai elderly population in a half century
ago. Foundation of Thai Gerontology Research and Development Institute (2019) claimed that
this change in elderly population is caused by the longer life expectancy and the lower birth
rate per woman. Furthermore, Thai women who used to be important role as a main caregiver
are more likely to be educated, be single and be in the labor market instead of being formally
unemployed and staying at home. Also, family size is smaller overtime and spouses are more
willing not to have children. So, a number of familial caregivers become inadequate and
parental care efficiency becomes an issue.

Additionally, the majority of elderly are experiencing aged-related problems and
degenerative diseases. It could be referred that their physical and mental health are typically
getting worse over time and elderly would encounter the risk of mortality, activity limitation
and chronic illness which lead to worse Quality of Life (QOL). Therefore, demand for personal
caregiving and health care system are increased in both family and social level.

According to the greater in elderly population together with less informal health services by
family, and more elderly living alone. These contribute to a larger number of frail elderly who
need supervision and personal care. Consequently, it implies that demand or preference of
residential long-term care (LTC) institutions is growing. So, it leads to the objectives of the

study that is to determine price of ALs based on demand sides by using WTP method.

Review of literatures

ALs are taken into account for residential LTC institutions that provide residential
facilities involving long-term living which are included housing, support services, and health
care for frail elderly residents who require more help on daily tasks as family could not
provide. ALs are typically designed to be homelike and primarily serve assistance with Activities
Daily Life (ADL) such as eating, bathing, dressing, transportation, etc., staffs’ supervision, health
services, and emergency call service. The purpose of ALs is to encourage QOL of residents

with mainly emphasizing to maximize dignity, autonomy, privacy, independence, and safety.
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Stage of life theory indicate that human life could be classified into 6 periods. First is
‘infancy period” which includes intrauterine period to one year after birth. Next is ‘childhood
period’ involving from 1 to 13 years old. Next is ‘youth period” aging from 13 to 25 years old
which is generally healthy and active. Next, ‘maturity period’ is from 25 to 61 years old which
physical degeneration gradually occurs. Lastly, elderly period who would be inevitably more
vulnerable in physical and mental way when getting older. Therefore, elderly need higher
level of assistance and intensive care for more convenient living and their safety. So, medical
services are necessary for elderly and would be an attribute for evaluating WTP for ALs in this

study.

Subjective
Norm

Perceived
Behavioral
Control

Bleftmvtiprol Behavior
H ntention
BehOV|9ruI Relieier
Intention
Subjective
Norm

Figure 1 The Theory of Reasoned Action Figure 2 The Theory of Planned Behavior

Source: (J. Madden et al., 1992).

From these the Theory of Reasoned Action and the Theory of Planned Behavior, it
could be concluded that performing behavior of Thai people about taking care of elderly
parents follows these two theories because Taking care of elderly parents of Thai children is
influenced by attitudes such as closeness in family (that Thai children are taught since they
were young to stay and support their elderly parents when growing up), subjective norm such
as filial culture, religious beliefs based on Buddhist teachings and repayment system, and
perceived behavioral control or other related factors such as income level, marital status, and
individual welfare. In the other side, Asian and Thai parents generally expect their children to
be their caregiver when getting older. However, Thai children might be suffered from various
negative effects and difficulties from being caregiver such as tiredness, stress,
disencouragement, work overload, and financial problems from quitting their job to be full-
time caregiver. These contribute to opportunity loss and emotional problems of children being
caregiver, then, these children would give up and no longer control their behavior.

Nevertheless, subjective norm in Thai context have already changed. Filial culture and

repaying parents become more resilient than the past that is Thai children are more likely to
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bring their parents to live in ALs without suilty. Therefore, ALs is where elderly could
comfortably live in their retirement life as well as children could repay parents by finding
appropriate and convenient residences for them. We could summarize that these theories
involve attitude about elderly living with children that is how much respondents value assisted
living residences that would be factors in this study.

Thai people could be divided into 4 generations according to parenting, conception,
and experience which lead to different behavioral intention or behavior. First is ‘Baby
boomers’ that were born between 1946 and 1964 (age 57-75). Baby boomers strongly believe
about seeking for better tomorrow, have good social skills but lack of technological skills, so,
baby boomers are diligent, patient, and thrifty, so, they are rational, dedicated, loyal, earnest
and willing to be employed by a single company for their whole life and retirement is not
preferred. Second is ‘Generation X’ which were born between 1965 and 1979 (age 42-56).
(Parents of Gen X generally work hard and leave them alone at home. Thus, they have to use
their personal skills to live on.). In contrast with Baby boomers, Gen X are lack of social skills
but technologies are initially involved with Gen X. Therefore, this generation have more
choices. Then, they become less patient, less loyal, more independent, more creative than
Baby boomers and seek for work-life balance. Third is ‘Generation Y’ or ‘Millennial Generation’
which were born between 1980 and 1997 (age 23-41). Gen Y are coming of age during
economic expansion and the rise of internet and social networking in line with they have high
level of education and high technological skills. Thus, they prefer to consume and explore
information through online rather than face-to-face or traditional interaction. Lastly,
‘Generation Z’, ‘Net Generation’ or ‘Digital Kids’ were born since 1997 and younger (age up
to 23). They are more likely to prefer simplicity and become responsible because they could
aware of current situations surrounding them from convenient accessibility to technologies,
information, and news.

QOL estimation is used to be a proxy for health and well-being of individual. QOL
could be influenced by many factors; first is supportive facilities, environments or privacy, and
the remaining are health conditions, social relation, and socio-economics status. If surrounded
environments in the ALs do not provide as better or equal QOL as staying at home, living in
the ALs would not be the best option for elderly. In this study, | pick mealtime and privacy as
the two of three attributes influencing WTP for ALs. Since mealtime is claimed that it has an

important effect on physical and psychological health of residents. Gathering elderly to have
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meal together in ALs could enhance social participation and improve their QOL from keeping
elderly to stay away from isolation and depression because they could share experiences and
develop short-lived emotional bonds during mealtime. Physically, it could improve food intake
and nutritional level rather than eating alone. While privacy in residence is basic issue of
residents’ well-being. Moving to ALs might lead to feelings of loneliness and isolation for
elderly who are not willing to live here. If ALs could provide choices which offer balance of
socialization and privacy for elderly’s needs, it ensures that their well-being is still maintained.
A private room could provide privacy but resident might be isolated and depressed if he/she
does not have opportunity of social interaction. While a shared room with roommates could

provide more opportunity of social participation but trading off with lack of privacy.

Methodology
Contingent Valuation approach is based on theory of consumer’s choice of Lancaster

(1966) and Random Utility Theory (RUT) of McFadden (1973).
Uis = Bo + yprice;s
K

+ E PrDxis
k=1
]

+ z anjiS + a; + Eis
j=1

(1)

As shown in equation (1), Where Uis represents the utility of respondent S obtaining
from choosing option I, ¥ is the coefficient related to Price;s. PTices is bid price, Dy
is kth attribute levels of ALs for respondent S choosing option I, ﬁk is kth coefficient
related to each attribute in the vector Dkis (marginal utilities) which represents respondents’
tastes, ins is jth personal characteristics of respondent S choosing option [ (control
variable), aj is the coefficient related to ins deviating from ﬁk which represents other
personal characteristics that influence choice, &; is a random effect, and €;¢ is an error term.

Conditional on X, the choice probability of respondent S choosing option [ which provides

maximum utility is written as equation (2).

1
PiS = PT(y = 1|X) = m (2)
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When respondent chooses a choice, trading-off between attributes and ALs cost would
be occurred. Therefore, individuals’ preferences could be estimated by WTP of attribute (D)

as shown in equation (3).

WTP _Oprice _oU 09U By
7 9D, ~ oD, Odprice vy

| design 3 attributes extracted from the earlier concepts and theories for using in WTP

(3)

survey. 3 attributes consist of 2 levels in each which are standard and extended for medical
services attribute, breakfast and breakfast and dinner for mealtime attribute, shared and

private room for room type attribute (as shown in table 1).

Table 1 All combinations and bid price of assisted living facilities’ profiles (Source: Author)

Initial bid
Second bid price
All combinations of facilities price
(baht/month)
(baht/month)
Profiles
Lower Upper
Medical
Mealtime Room type second bid second
services
price bid price

Shared room
1 Standard Breakfast 13,000 10,000 16,000

(2 persons)
2 Standard Breakfast Private room 16,000 13,000 19,000

Breakfast and Shared room
3 Standard 15,000 12,000 18,000

dinner (2 persons)

Breakfast and

4 Standard Private room 18,000 15,000 21,000

dinner

Shared room
5 Extended Breakfast 16,000 13,000 19,000
(2 persons)

6 Extended Breakfast Private room 18,000 15,000 21,000
Breakfast and Shared room
7 Extended 20,000 17,000 23,000
dinner (2 persons)
Breakfast and
8 Extended g Private room 25,000 22,000 28,000
inner
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According to this, we obtain 8 combinations in total. Since we apply double-bounded
question, if respondent accepts a profile at the initial bid price, he/she would further decide
to accept or reject the same profile at higher second bid price in the next question. Otherwise,
if he/she rejects a profile at the initial bid price, the same profile at lower second bid price
would be asked in the next question instead. As a result, each respondent has to complete
16 WTP questions because each profile is asked to accept or reject twice.

In addition, respondents are asked whether they make decision on ALs for themselves
or their parents at first. Also, the questionnaires include respondents’ personal characteristics
questions asking about age and gender of respondents and their elderly, education,
government or non-government jobs, monthly income; and 5-Likert scale questions of attitude

towards ALs and preference of residential socialization are also asked.

Empirical results

Sample data of 305 respondents, which are divided according to gender and willing to
choose ALs for whom. Grouping by age results in 198 Gens Y and Z respondents (age less than
42) and 107 Baby boomers and Gen X respondents (age 42 and over). Grouping by willing to
choose ALs for whom results in 150 and 48 Gens Y and Z respondents choosing ALs for
themselves and for their parents, respectively; and 85 and 22 Baby boomers and Gen X
choosing ALs for themselves and for their parents, respectively.
Table 2 shows factor analysis is to compute how many factors can determine the attitudes
toward AlLs and the residential socialization preferences and investicate whether these

questions are reliable and valid for estimating WTP.

Table 2 Factor loading analysis for residential socialization preference

Factor % Total Cronbac

Loading Variance h Alpha

Are respondents interested in choosing ALs for

0.68 0.76
living?
1. You are interested in choosing ALs for yourself in
the future/elderly in your family. vee
2. Living in ALs is suitable for elderly at the end of 082

his/her life.
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Factor % Total Cronbac

Loading Variance h Alpha

3. Living in ALs is a good choice for decreasing

0.83

family’s responsibility.
Is ALs be a good choice for living? 0.70 0.78
4. ALs is a good choice, if elderly is unhealthy and
need caregiving. o8
5. ALs is a good choice, if it could provide caregiving
and assistance for residents. oot
6. ALs is a good choice, if there is no caregiver in
family. 080
Are elderly supposed to move into ALs? 0.69 0.54
7. ALs is a good place for living. 0.83
8. Elderly is supposed to move into ALs because
children should not be caregiver. 08
How often do respondents interact with

0.72 0.81
neighbors?
9. You often talk to your neighbors. 0.90
10. You often make friend with many neighbors. 0.90
11. You often enjoy doing activities outside your
home. o1
Is public space important for making friend? 0.77 0.71
12. There should be public space for making friend in
your residence. 088
13. Being able to make friend with neighbors is an
important factor for moving into the residence. 088
When interacting with neighbors, respondents feel

0.72 0.61
that they do not lose their privacy.
14. You feel comfortable when telling your private
stories to neighbors. 08
15. Making friend with neighbors does not impact on 085

your privacy.
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The overall result shows that the % total variance and Cronbach’s alpha are around
0.54-0.78, along with high factor loading in each question around 0.75-0.90. The lowest
Cronbach’s alpha is “Are the elderly supposed to move into ALs?” This factor has a low level
of reliability, or, in other words, the items leading to this factor are not highly correlated with
one another underneath the same concept, or the answer to these questions are diverse.
However, each item of this factor has a high factor loading (approximately 0.83), which
indicates that the two items can sufficiently indicate this factor. Thus, for in-depth estimation,
| run a factor analysis divided by generations because the attitudes and preferences might be

different depending on lifespan and individual perspective.

Table 3 shows the WTP estimated from all generations of the respondents for based case,
extended medical service, dinner added, and private room. For the overall estimation, WTP
for based case, extended medical service, dinner added, and private room are around 9,893,
13,217, 11,016, and 2,424 baht/month, respectively. Although the initial bid price of the based
case that | offered in the survey starts at 13,000 baht/month, the respondents prefer to pay
lower than the offered price. For extended medical service, it seems to be the significantly
highest WTP compared with other additional features. Thus, the respondents mostly agree
with spending on extended medical services, because they might realize that it is necessary
for elderly living. The dinner added feature is significant and slightly lower than the WTP for
extended medical services; hence, the respondents are also concerned about daily mealtime.
WTP for private room is significant but has the lowest WTP; thus, the respondents do not focus
on private room feature as much as our initial thinking that it affects QOL and wellbeing. The
respondents might not be concerned about staying in a private room for their living. According

to the results, the features with hish WTP will be highly demanded.

Table 3 WTP

N Based case Extended medical service Dinner added Private room

Overall 305 9,893.92%** 13,217.60*** 11,016.03*** 2,423.69%**
Age of respondents

GeneY & Z 198 -3,240.54 17,907.82*** 14,825.33 *** 10,771.70 **
Baby boomers & Gen X 107 18,251.94 *** 8,991.09** 7,512.42%** -3,871.03%**
Choose ALs for whom

Choosing for themselves 235 10,131.24 *** 13,657.52%** 11,306.10 *** 2,797.96**
Choosing for their parents 70  9,213.65%** 11,738.73%** 10,010.11 *** 1,183.76
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N  Based case Extended medical service Dinner added Private room
Gender
Female 232 9,086.51*** 13,464.71*** 11,956.79 *** 2,360.70%
Male 73 12,640.74%** 12,028.47%** 7,668.47 *** 2,359.97
Marital status
Single 225 3,930.51 15,694.56*** 13,300.93 *** 5,592.36**
Married/couple 80 17,959.11%* 8,956.44%%% 7,110.40 *** -2,627.60%**
Children
Not having children 224 56.40 17,268.83*** 14,510.18 *** 9,048.04**
Having children 81 18,752.25*** 8,208.47%** 6,704.30 *** -4,540.51***
Educational level
Lower than/equal to bachelor 203  7,586.48%** 13,586.37*** 11,632.36 *** 2,406.89
Higher than bachelor 102 13,534.21 % 12,575.85*** 9,957.73 *** 2,434.19
Job's characteristics
Government employee 105 4,337.23%** 14,234.89%** 11,235.55 *** -52.30
Non-government employee 200 7,987.07*** 12,589.15%** 10,778.23 *** 3,401.00%*
Monthly income (baht)
Less than 30000 185  9,242.33%** 12,336.03*** 10,386.24 *** 3,759.22**
Between 30001-50000 62 11,004.46*** 14,610.92%** 11,481.55 *** 930.67
Higher than 50001 58 10,924.48*** 14,142.72%** 12,244,771 *** -643.47
Health status
Having underlying disease 69 12,186.11%** 17,844.77** 14,768.78 ** 8,670.74
Not having underlying disease 236  9,454.75*** 12,497.80%** 10,423.39 *** 1,442.43
Are respondents interested in choosing ALs for living?
Less interested 94 14,873.41%% 13,039.98 xxx 10,482.16 *** 2,706.25
Moderate interested 99 11,156.51 *** 11,715.32 xxx 7,980.97 *** 2,807.52*
Most interested 112 2,355.08 14,990.34*** 15,636.69%** 1,035.75

Conclusion and recommendation

According to the estimated results, the younger generations do not prefer to live in

ALs at least for now because the WTP for based case is significantly negative, which indicates

that even when they are offered standard ALs with the lowest expenses compared with other

cases, they are not willing to pay for it. However, if additional features including extended

medical services, dinner added, and private room are offered, they still prefer to spend more

on these features because they believe that these additional features should be included in

ALs, because planning to live in ALs is still too early for them, because they are not reaching

the retirement age who already have or become poorer with health from physical and mental
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degeneration; thus, they do not realize that ALs are necessary for them to maintain and
improve their QOL vyet.

The other possibility is that choosing ALs for respondents significantly have higher WTP
than for parents regarding over expenses on children. Younger workers earn monthly income
starting around 15,000 baht, which is not compatible with living allowance. Due to
Thai hierarchical tradition and Buddhist-based beliefs, Thai children had been taught and are
expected to repay their parents who raised them up. In addition, Thai parents often require
children to take care of them when reaching retirement age, and most Thais reject to bring
their parents into ALs because they feel that they overlook the responsibility to take care of
their parents (Choowattanapakorn, 1999; Basten et al., 2014). Thus, even children are sent to
study and work downtown; their lives are not completely independent because they have
parents or relatives waiting behind. Moreover, deficient social welfare for the elderly is
supposed to support elderly population in aspect of health and wellbeing; thus, the easiest
way to repay their parents that Thai children were taught since they were young is to send
money back to their family to assist them and improve their standard of living. However,
working in the city does not mean children will always earn sufficient income to support their
family. Spending on choosing ALs for parents might be over expenses and over responsible
for children. Thus, the results reflect that children who intentionally choose ALs for parents
negatively have WTP.

Typically, the main purposes of ALs are that it provides increased opportunities in
social interaction among elderly, together with providing medical service and ADL assistance
(Sheehan, 1986). Social relations are often considered to be basic needs of the elderly because
lacking satisfactory social interaction will lead to negative effects, such as depression, suicide,
poor nutrition, decrease in immunological function, and abuse, which affect the overall health
conditions (Rubinstein et al., 1994; Dehi & Mohammadi-shahboulaghi, 2020). Previous study
has shown that the elderly who are socially isolated are associated with high risk of neglect
and abuse. Social isolation has a negative effect on persons, especially their health and QOL.
Therefore, promoting social interaction can clearly pull depressed people out of distress and
keep them safe from negative feelings. However, individuals have different needs at different
moment of their lives; thus, social relations will be positively supportive or negatively affect
individually (Rubinstein et al., 1994). Nevertheless, in this study, the results show that private

room has a significantly negative WTP in the older group, which indicates that the shared room
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feature is more preferrable for the older because it can enhance supportive environments in
the residence. Ingersoll-Dayton et al. (2001) interviewed Thai elderly and found that most
elderly think that gathering elderly together can promote better mental health and state of
mind because when they see other people smile, then they smile as well. In addition, when
getting older, people lose their family and friends through death or relocation and they end
up living alone. Moreover, they have less chance to go outside because of mobility difficulties.
Thus, fragile elderly is related to social isolation (Gowland, 2017). Even some elderly deeply
prefer to live alone because of more comfortability, but moving into ALs with a shared room
might benefit the older in aspect of interdependence, such that they are monitored and
supervised by surroundings if they feel unwell and something dangerous happens (Ingersoll-
Dayton et al., 2001). Therefore, private room feature has importance for the older people who
are the targeted group for ALs because they prefer more to stay in a shared room, which is
better for their physical and mental health to do so.

ALs seem to become more of a concern in Thailand, especially for people who are
close to retirement age because of changes in their attitude toward ALs and social structure
that Thailand is already an aging society and becoming a completely aged society in a few
years. For ALs’ future consumers, they can explore themselves what features they want for
ALs’ living, and they can easily have an explicit purpose and plan for reserved savings to
prepare themselves to move into ALs.

The results show that standard ALs are sufficient for maintaining older people’s QOL,
whereas extended medical services and dinner added features have to be attached to reach
the youngers” minimum requirement, and private room is not necessary for the older people
and is sometimes necessary for the younger people. However, the target group of ALs is not
the younger but the older. Therefore, the operations in ALs should be similar to medical staff,
and skilled nurses are day shifts to take care, perform physical exam, and treat residents who
have health problems in daytime, whereas nurse assistants are night shifts to supervise and
for emergency case during nighttime. This study also benefits hospital administrators who plan
to extend their services to cover LTC, which is easy to do so for hospitals because they already
have medical resources, such as physicians, medical staff, tools, innovations, and ability to
refer residents who have severe health problems. Moreover, entrepreneurs who plan to
establish ALs should build public space for elderly’s meetings and recreational activity instead

of building too many private rooms. For financial institutions, ALs are increasingly demanded;
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thus, if they design savings plan with higher profits, especially for those who intend to move
into ALs, they might attract consumers who are interested in ALs as well.

For the government and policy makers, this study tells us that standard ALs seem to
be important for the older people. Thus, a scheme should be developed to subsidize people
or ALs for those who are willing to move into ALs but not have enough money to spend on
it. This solution can fix problems about abandoned elderly and homeless people who do not

have a chance to access medical services.

Limitation

Due to the COVID-19 pandemic, conducting offline surveys is less accessible. Therefore,
online survey is proceeded through Google Form. However, given that the questionnaires are
online and take approximately 8-10 minutes to complete all questions in the survey, then
meeting the respondents face-to-face and see whether they intentionally finish the tasks
would have been better. Moreover, the respondents are 305 because of the limited time to
collect the data. However, the estimated results from these number of respondents can

represent some contributions and can be an advantage for further study.
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Abstract

The objectives of this study was to identify factors affecting service customers’ levels
of willingness to disclose personal information through specialized financial institution
applications in Bangkok Metropolitan Region. This study employed a quantitative approach.
Data were collected from questionnaires administered with 403 service users of specialized

financial institution's applications in Bangkok Metropolitan Region, who were selected through
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a stratified random sampling. The data was analyzed by a linear regression model. Major
findings : on the factors affecting service customers’ levels of willingness to disclose personal
information through specialized financial institution applications in Bangkok Metropolitan

Region, they included (a) value of disclosure, and (b) trust in system.
Keywords: Personal information, Applications, Specialized financial institutions

unin

TutagTumaluladléidranfunumddnylunsliiaunnty uasmaluladdnisiam
fraveiaulunn 4 Ju Sefesusungmnenuneluladiifamidulude Tsemnzdudumesidn
ilidsruiaudnmtilvegesnsa (Ualsed uwawziy, 2563, i 1) gsiaswiastudagiuled
nMsUSURetsgaiiasessunisigsnssumanisiiueeulay Tnsdumaluladuimud asenin
suIr1sdianvsedingd (Digital Banking) {iun1sl#usn153snssun1en1siiusig o R1udunesiies
FaFendn Sumedidnuueiis (nternet Banking) wasknugUnsallnsdwidiefio Fufendh luieuusing
(Mobile Banking) 5u1A1561¢ 9 lamunszuuresuiazsu1n1sluguhuuremuLes uifdsuwuunis
Mowitrdnetu Wisliildauaunsaldnulfodsavmnauiefian (v ma aamgw, 2560, wi 1 - 2)
winseisantumsiuanzisvesigiviminidusunasiliusnmianisiu 1w 4 ursde
sUIASLlENSLNYATHALANNTAINISINYAT SUIANTIANTANATIZY suIATBaaLTsEmAlNg
warsuAseendy loiinsusuuseimussuunmsaduay nsusnistuynaiu wasuSudilmdaiu
anun1sailagtu (Basna guwmne, 2558, wi 4)

msGuldueundindusnasidudedinisvensunasdusendamedoyadiuyananeunis
¥ 1losanmsigsnsamensiuianudidgsuinsgiiviunadoyanad ldfuam
Fugenangldnunuinguszasddlaudsliiuildaunu Ssazidudoyadiuyananiuszozia
muiinguaneimuaiisitunissnwdeyadiuyanalilasans uarlunsdifinguunelalaimua
szeznatunsiuinvdeyadiuyanalilaemesuasezivunsseziailunsdaiuniueiy

o = v ]

JndufimuizanlunisujoRau iWesainmsdnddeyaaiunsavinlaegnsdienis wazid efinnsl

Y
gudunisdfiveyadiuyana Wedunsinudeyadiuyanadina1lilugiudeys Joyadnand

Y v 1

annsaunduulszananadnasald deyadiuyaaanazgniniulilugiudeyadiuyanavesive

Y

o
[y 1 a <

Anudugeuluwiui dwluneuilvaudugeunisiiuteyadiuuanaaisaziiarsanlvndiunau
Jusuldiudionsidndisdayalugesie deyafioraianisiivalateuiu nsdindnisialnaves
Toyaduyanaintunislusuing mniinsanualiiinansenudednsuasiainnveainveslays

dauynanadinduasestayadiuyanaaunsainn saatuinliuazeralidndudedinisudeun

VOLUME 3, ISSUE 3, September — December 2022 | page 31



AFHITUIANTINGIND N15IANTT UazdAuAIEnS ISSN 2697-6609

$ves uimnnaenaazvinlmiAneuidssge Feilnanszmusiedniuaziainmueiivesteyadiu

yaaa Wmihiiduasesdeyaduyanadesiimasiiunsudsunidivesteyaduyanasuiauuinig

TumaiBensdnitudwmasdavesdoyadiuyaraundinnudunsesioyaduyanalaglddnin

angluszeziaa 72 Falus duanmsumgnsainssilravesteyadiuyana (@unausuiaising,

2564, w1 99 - 100)

19 UI28IANTITY
ieszytladuidawarosziunufuladameteyadiuyanavesgnariiuueynaiadu

andumItiuaniia lusnsannumuaswarUunma

NINUNIUITIUNTIN

wuIRALAN Y UAAAaEN1IEEIuA (Privacy calculus theory)

%

LLﬂaqé’aﬂwazé’sum (Privacy calculus theory) A® mwﬁﬁﬁﬂmmi@uaaﬂumiﬂmLNEJ
foyadiuypraiiiouandsutunausslorifigldmuaslisu ameiunstuuasdudsny (Culnan
and Armstrong., 1999) n3anauszlevulusinuuinisiuluudnvazdiuyana (Sheng et al., 2008)
mnnitasdaaulaSsuiisuanuduavesiuny Wy amnudsweinslawedeyadiuyana

Fiaufunausslewiiilésu (Cost-benefit analysis) (Dinev and Hart., 2006) AR UL TALHE

'
= IS

Joyailiowiudn nausglevunlasuiiisuminvieunnindunufe yarvesdeyaiiazagydeiloduyay

1%
=

Uakgdayadiuuana vinwasenudauinagyinlig ldillentaldawmedoyanas¥u (Culnan and
. = \ o va & ) | Y v & = a N
Bies., 2003) FeAnAn1ssuinilunaainuaandanisdiudiaviandimiuiainsussiuanudes
voanududiuduaznalsslesddiuyanaiiiendasdunisilamedaya (Xu, Luo, Carroll &
Rosson., 2011) N155U3AFsIINMUamedeaya (Perceived privacy risks) n1355uinauselewl
d7uyAna (Perceived personalization benefits) dananonuA1vesd oy an Uniny (Value of

Information Disclose) ﬁﬂﬂﬁmi@wamﬂmma%%a (Willingness to Information disclosure)
wuuesUsrlevinarainuiane1sualidauinsalaUndndul A uduiusId suinsoyuues

AAINISINULBUNARYTY nadRe WegnAldnuldnuIgledsendanal s1ueauazaInly

N197153n35Un19n19138 wazluvuiiediugnalinuidnianeweunaiady Wy Yasnds uay

waula wandliiiuingnansuitassloviuazensualidauin Jsdenndeeiuaideves (Laukkanen

[ =

Lauronen., 2005) NAN®IT09 N1FATNANAINITUITNTIUUTNTFUIAISHIUINSAW Laefnwiusnis

' '
L% = =

FINTTUSWIANSIINTANA 3 UL a3 Uinslendumansdniidunaenddyian A5usla

o7

a a IS U !

= [ <3 = N 4
feAnulasndalasAiudsnInaule Tuansi addn nilaldu (2562) NANYILI B AU AUAT

n1suUINsvesgnuilfinnlinaseausdlaldusnsduieluowian nsdlifiny) 5.n.a. arvmalvg

VOLUME 3, ISSUE 3, September — December 2022 | page 32



AFHITUIANTINGIND N15IANTT UazdAuAIEnS ISSN 2697-6609

¥ L3

Na19791 N135US AMAIA1UeTITH karn1sTUT AuARuYsElevldaasvedsia1A1uInIg
farwduiusmaninuasiidvinasomsdidlalduimsaude
yuneInNIABILazALEn Nl B sauseneUNAIATY TnnuduiudiBsausioyuein el
msldanuueundiadu nane lumenduiumngnindmuianfienaiiatyiiaalids o1adanm
HosnmsWamedoya wazerafiaundssgedmiuanugapdelunsdasedoyadiuyana uazly
yaupAafuilegnidanuidnndrteyadiumgnulue ndrdeyadiumeisgnineuns Anaindeya
drumioragnilug uazdnadoyadiusienameuns wansiifiuingnifuifmnudsauazensual
Fsavdeyuueanuansltiuleundindu deaenndostu suAdeves Uain et a, 2014) Adnw

a a 1

1309 WeRnssunsTedudndumesidavesiuslaalungsiined Usemaduie na1nan miudaiu

a a a U

fusglovd Masuianudirelunisldau waznissuiamuanududs luiidvsnareviauaflunisie
Audmadumesils dilsawAnissuianudsayiniunidvinadaudorinuaflunisdeduninig
a & @
DUWMBTHIN
4‘ & 1 L2 d' % a U a U %} & a 1 dl' = 1

ALY DD DA DBIANSNWAIUILBUNGLATUY TANMUFUNUSLTIUINFDAIULY BHBRDTZUUVDY
LaUNAATU Na19Ae gnAdinuleensasAnTNiRLILaUNGLATY Tnelaudndeadion1svin
FINTIUNNTRUY T mINssnwianuiuaslasnsdevestayadiuunna wazilaulasndenisi
TF Uk UNAATY AINARIUUINABAINULT B BABTEUUVDILIUNALATY FI80AAABINUINUITLVD
(McKnight and Choudhury., 2006) 7l @n®113 89 A1uaatskaastawazanlidndalunidyd
didnwsetinduuy B2C (seninsesAnsuazana) nan1sfnwimuin aulinsdadanuduiusiu
anunslaldlussuy Weswnglduimsidaiinainuidniineds waswadulussuunisdiseiuma
a & A et ) ° v a ) P a v = v ' ~
dudnnselindluszduas asvilviianiseensu waznieuiivgldnuszuunieldnusioly awin
Wastuindenulasadslunisitau

YULBIAUAINITITROUNGATY ANULTRDBRBRIANTINRILILBUNGLATY LazAUBdase
szuvreaUndiadu danuduiusideuindeanuinladamedeyadiuynnaliiuseundiedu

¥ o =

nd1Ae gnAAsdenuanmsidueundiady Mausavaweaiundssdunisidanedoys
AuAuAIiuNIIIideyarueUndLaty auvasaieniUamedayanislduing aienisdusey
Uawedayadiuyanariuwaundinty siutaniuanuieases snsinmuleundindunazainy
A oA | a o aa v v v | = v ' I3

WedarasruuvetwaUndiatunianulasadeiuteyadiuyana sxiinamesnuuindeauaula
Uninedoyadiuunna Jaaenndetiunuideves age Aalslownsna (2565) Nfinwses iaunRLay
autdudiudasalavaanizyarareinsidudisuinisiulszivalvg nan1s3denusn
Uadeiirupfsdelavananzyanainiudfy Juduiuvensinauenagnsnmsvilavanane

o & A v v U Y a v a 2 a vy
yAAa 3t 3 M3 Ae mslifetdesiuguilaa AdstiinAnuwiudeuiInuazaunely uazadsiil

VOLUME 3, ISSUE 3, September — December 2022 | page 33



AFHITUIANTINGIND N15IANTT UazdAuAIEnS ISSN 2697-6609

AUNINEVS oRAIRBNUILAA waz 1 nAndes Ae wanidenisnelimiianisgngn saudaseinu

Wadnftnnseanaliasasas Ao Anududiumuazmsiiuuazanulaensdevesloyadiuynna

NSAULUIAA

TnenseuuuaAnuosiuidoivszy ndainnguiunandaniazaiuda (Privacy calculus
theory) Usznaudae 8 Hade fail smesUsslon yumosrmnudss anudinoisusidsuan arwddn
o1sualdsau yunesnue1 mdefiodsesdnsiwauiueundindy uazanuidofiedosyuuves
weundintudmanaszaumuiulalamedoyadiuyanavesgndriuieundinduanitunstiu

[
] v a

A annsauandlanagui 1 dadl

(X3)
Positive

(X4)
Negative

Emotion Emotion

(X1)

Benefit (X5)

Value of
Disclosure

(x6)
Trust in

(x8)
Willingness

Organization to Disclose

d' a = o | L% .
JUN 1 NTDULNIANMIUNGUALABARENTIZEIUAD (Privacy calculus theory)

MnnseukwIRnd1edy vuAted NNUAFNNAFIUVNNUIY Xaid

H, @ yuuesUseleniuaganuidnansualideuindouaundinduvesgnan daduduiusigs
uIndeyuueInuANsiduLeUnaaduanTunsRuenIzAvvegna

H, : JuLBsANLIABuazLLNBIN AN Tl TsaURBue UNAIATUvDIgNA TAnuduius
WeausieyuenuAInsidukeUndatuantunITRuRNIEAvvegnam

H, - AudedionoesrnsinmuueUndinduiinnuduiusiduindonudeionssyuures

LL@UW?Lﬂ‘i’fuamﬁumsﬁumwwzﬁﬁlﬁuaqgﬂﬁﬂ

VOLUME 3, ISSUE 3, September — December 2022 | page 34



AFHITUIANTINGIND N15IANTT UazdAuAIEnS

ISSN 2697-6609

Hq - du0sRANsduaUnainty AnudodaseadnsiiauLeUndaty wazauetie

=

AoszuuTeeUndaty danuduiusideuinserusuladametoyadiuynnalituweundindu

an1duNIRURNIEAVeIgNAT

521 U8UATN15IY

NHUA2E

NUITBUIINTEURIBE9U UL (Simple Random Sampling) A1ns IuTn1sueaundndy

antunsRuanzia luansavmamuaseazysuama 91194 403 AU KATYINITHUINGUAIY

YafpvsolauelstuvesllduinsuarUszaunisainisidnulagsiusiudeyasnuuvasuniy

saulay

M131991 1 ANT1ULAAIDIAUTENBUVRINGUAIBES

LBt / Uszaunisalldanuy Wound1 1V wnnin 1Y 393
LLUBLITUIIELALLIUBLIT UL 197 101 208
91891eNI1 22 U wagegsening 22 - 41 1 66.11% 33.89% 100.00%
Lf\]LuaLi“fﬁJULgﬂ??LLazLQLU@Li%ﬂLUﬁQNLM@% 39 66 105
0138w 42 — 57 Yuazengannnii 57 Viuly 37.14% 62.86% 100.00%
39U 236 167 403

58.56% 41.44% 100.00%

N3N0 1 asdiulainldlinsiiuiedns 2 ngu Sdwugaeunuuasuaueeulatdiuiu

403 au 1Hugldusmsueundinduanidunisiuamsia Tuwensunmumuaswazysuama laengu

o I Ao Y 2w Aa 1Y = = v Y
ﬁ?@ﬁqﬂwaqij"ﬂﬂ’ﬂ@ mmiﬂLUHG\’JLL‘I/IUVIWZJEN‘LJiWWﬂﬂ@ IﬂﬂLﬂi'EJCUW]EJ‘Uﬂ']{LGU\ﬁUGUENLﬁ]Lu@Li‘?ﬁu’)qﬂ

wazlatuastuLen (egdesnd 22 U wazengszning 22 - 41 U) Aulluaisdudnduaziaiuasdu

wiynies (0185ening 42 - 57 U uagenguinndt 57 Tauly) §9aiueistuingnaziaiualsdulen

fITIUALABULUUABUNINYINEY 298 A drualuaistudnduaziaestuudyuues d31uiuay

MBULUUABUAINNIEY 105 AU aud1ay Inengusiegsaslitosndn 30 faegne Mlunquéegne

a A v
fuasiyaiale

VOLUME 3, ISSUE 3, September — December 2022 | page 35



AFHITUIANTINGIND N15IANTT UazdAuAIEnS ISSN 2697-6609

isesleldlunsise

nsfnyuddeadsiilduuuasuniu (Questionnaire) {3feldatandasdiofldlunsif
foyathdvfitnadenuniiilalawedoyadiuyanavesgnAviuueundinduantunsfuamnzie
Tneldvinsesnuuuasuiutsesniu 3 neu Ae neudl 1 feyavihluvesineunuuasuay newd 2
LuUAUAMIABIR U sEAUNSAluaL /M ennAn ssuvesgnAtiuLeUndIATy wazneudl 3 nnsli
N MBULUUABUDINLARAIAINAALIU (Semantic Differential Question) wagiduszaunisindeya
Usplamdnananatu (nterval Scale) Wuuuuasuamnieatuliadefidsuarernuifislaamedeya
druyanavenAWIUKUNAIATUan UM TRUaN AT

Wieszvidaya

mslflusunsamsadd Tumsinneideyanuinguszasdilessytladofidmaniosduainm

wnladnwmedeyadinynnavesgnamiuieundnduanitunisiuanizia Tuwnnsavmuniuns

9 Y
v

wazUSuana nuideidalainnsinsieiveyaaudunus sendaianysUeuuTIaeaunIs
DANDULTLAUNT
Nan1sANYILazanUsIENa

A157197 2 HANITUTTUIUALUUINABIENNITONDDULTILEUATS

Model Xs X7 Xs

X, 0.1462"

Xz 0.0204

X5 032917

X4 0.1542""

Xs 0.2874""
Xs 0.5661"" 0.0522
X, 0.1659
Constant 0.3360 " 0.3502"" 0.3414™
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r2 0.2883 0.3898 0.2333
r2 a 0.2811 0.3883 0.2276

nuNgLNnm ;X1 = Benefit, X2 = Risk , X3 = Positive Emotion , X4 = Negative Emotion , X5 = Value of

o

Disclosure , X6 = Trust in Organization , X7 = Trust in System , X8 = Willingness to Disclose * DEGE! YN

@

atm 0.10 , ** NdudAgn19ada 0.05 waz **Adud1Agyn19ada 0.001
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Abstract

The purpose of this research was to determine factors affecting customer level of
disclosure of personal information through credit card applications In Bangkok and vicinity.
Simple random sampling technique was applied to select 404 application users to answer
self-reported questionnaire. Data was analyzed by Linear Regression Model. The research

results found that Factors affecting disclosure of personal information of credit card
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application users. Major findings they included (a) trust in system (b) trust in organization

(c) value of disclosure.
Keywords: Disclosure of personal information, Trust, Credit Card Application
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(Non-Bank) 19731 7 WS (Krungsri Research, www.krungsri.com., 26 WaAIN181 2563) WU
Fuszneugsiatnnasanilildantunstuiidmuimensnainganinguszneunsiduanitu

N138U LaInNsALlugsNaveusEneunsUssni lilyanidunistiu azdadugnAnguying

q

a

seladesdiere1ugugnAITIuIuIniianszateaud gekazand unulunisaluany
AMILduIAkazNsinsantun1sAnnsedieUnsdsesninduszneunisimiluanidun1stu
Tugandniswaumisiumelulagod 195in57 JUsznaunsgsnadnsinsing1anisass
AnuA1 (Value Creation) Y0dnanineiiagn15uin1svesnu auiuinnssuasisanulawSsuuay
' - a Y o P a4 A 1% a '
wanssienauaueIngnssugldusnsiiudsuwdadly weiiiuselduasinaduuumianisnain

Tilduniign nsasrswenndinduinsasinuuiieds Wwismmilaivielunisuimsdanisnisdnse
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AduAaruINsudnsasin gldusnistinaasinanunsaditiedeyanislddne awnsansiaaey
uarUIMINMTiuvesnuesuuuie laglifessatuiinniedendvluaieduiuly luvaziaim
UaendeAidudsddniiflduinsueundindudosiilsiauasiinuinamniign Ae nsamsideu
dlensasinsliuinisueundiedudasiasin derudndudedidoyaivaifnuomanadu 9 1y
Po ana Tueuthin o1y i dyand lawlszdmUssrey lumnevildeidung fiog mneiau
nséwsi vi3e fegdidnvnseiind uudamsdnfsteyalulnsdmt wu suam Wusdu 1Wuamnudesd
wlaulasnssudeyavseiteyalldlnelilasuaygin (fins lnranw, 2563, i 59-69) AnAIY
Aemesoningau wazdasnndedadflideyaty Wullymussdliuin swfediauueundiadud
wfosaianuideiuliiuglduinmsdennudalalunsdameteyadiuyana Gindml noswas,
2561)

Mangdnssuguilaalunisdiszardudnazuinisiiua suntasluaunswauives
weluladidvia lulanvesmstenastrsvosulatuuiiede dfifingruneildmuaumasidunues
gsialidunasgufeituegudiu fuszneumsisfesutsiufusomaluladfiniends vasnady
i1 wagdsenda uaznsldueundinduidudsnanssznineflduinsuasdliuinmaduisivmzan
fign {Adedsdimwaulaindadeledfifinasernusiilalunmaamedeyadiuyanariuneundindu
Unsinsin TuwnngumamussuazUsuama wWeusslovilunmsimuweundiedutngiasinvesy
Usznaugsnatnsinsinmely
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TgUTEaIAn1sIY
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q 3

HuskeUnaladulnsashin luwangammumuasiasUsuuna

ASNUNIUITTEUNTIH
NQufuAaAREN1ILdIUAL (Privacy Calculus Theory)

nouiurandanediuiife anududiuiinaunsounaldannissuianudeiu

' [
v A a =

AzdufNziinTuannsadedeyadiuuanaainnisiliamedeyadiuyaaauTeuiisuiy
Usglowifiaglasu (Culnan and Armstrong, 1999 and Culnan and Bies, 2003) 14U A1UN15LIU
AU AUnAILAEANATAINaUIY D1dlladteyadiudinBusenlviduaslasuuselevi
nnIANdsmsesunuienaintuivziianisBuseulideyadiuyana FaUsuinnssuinig
= & & o & | = & v | a o A
V89U WUUNaN191ANUA8 AU T ud I uT T Ul UM UB9AU WU ALY BLATIAUAR
#au Smith, Dinev and Xu (2011) Y8187 41N BULARANIIZAINULT Ud1UA1I18191n T 78019

535uYRN 5 A1 laun Ussaunisalanududiui mssuiannududindy anuwandsdiuynng
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AULANA19989UTEYINT WAaTTRIUTITN 9T01N1A F991998dINARNBNITTUS AINULE B9
wia1nn1saneraududiudalugiuziufnnasUssiaunisdanu ag Laufer & Wolfe (1977) 1ot
asunglid gldusmsasiivulillumstnmedeyas Wegldusnsautulilimiafiannediuiiniu

915Nl TRURATANNLEEY FI5EAUNTTUIAMULEIRIUNITAIUAIvRWRsYAAaliWIAY TueY

a

fuanmwandeuiiduey o vauztu waslszaunsaliiiuinvesusazyuana vaneaud Jadeiiay

€

v a

daafauisemanganssuinasindulasdnslnegrmiaad sUsenounds AULEeS, N155U3

Y

navssleni, ersuaideuinuarensunlideau Feisatadetiinadvinadouuuesiuaneiy asdud
waruinng suaadesiulussdnsuazmnudestulussuunisuinig Parasuraman, Zeithaml &
Berry (1985) (61984108 waan1 usnaddly, 2563) lelvianamune anudesivveaduilaaliin 1u
auanansalumsufifnuldesrsindefiowarannsnufudenldaseiuulousilddyaly ain
N13AN®IV0 Culnan and Armstrong (1999) and Culnan and Bies (2003) Aeatumnududiugn

Y a 1 =~ Y a v Y A g Y a a va < 14
ﬂ@ﬂ%UﬁIﬂﬂigu’N LM@N?UU?ﬂ’]iiUiUIEI‘UWEW]LUUﬁiiMLLﬁ%mVUiﬂqiaqﬂqiﬂ‘UQUWUIEJ‘U']EJU‘UI@

Y Y

fogdanarianund eifusadng wazanuidesulussdnsfidwmaliiAnauidalad ondolduinis
ansamsinugniiazaisgningalndsely wnoauin defuslaaileslussdnsavdamalyi
Aamuisladamedoya luvasifoafuidmwaliina nudesuluszuuiie uazaudesiuly
szuuideasiennudulalunsdamedeyadiuyanaiuiu

n1sAnvImnuuaandan1izdiudd lagd198931nuuudIassulIfAnves Morosan and

DeFrango (2015) aguldan anufulafiazilamedoya J9lasudvznaiauinunainyuuesiiug e

¥

Anudetiulussdnsuazanudeiulussuy Tnoyuusaniuaua19lasudnsnadmuainnissus

U

ANUEES kar 915UAlBAU LATUBMENAIUINI N TULTIUINKAZNTSUSNaYsEla vl dauadny

VYa v o

Weduluszuvagldsudninaidsuinunainanudelussing Ju3deazdundszendldiiunsou

Y

LnAnnuITaiieszsytatendmanoszruanuiulalunsilamedeyadiuynranueeundindu

Unsiashn lunguiiegrenldueunfniudnsiasin luwansunnumuasuasusuuna

NSDULUIAR

(% (% s a

JglaUszyndnseunnAnauduiusvemguiunandanizdiudd (Privacy Calculus

= A

Theory) YU L

e
)

v

ol dundosdiodvdd indladefidmadernuiilalumadnwedoyaduyananiu
uoUndiadulingnsin deuszneuse 3 Yadevdn Téun (1) yuuearnuanen (Value of Disclosure)
(2) Al e uluesdng (Trust in Organization) wae (3) AIuLd e ulussuy (Trust in Syster)
Tnefmnudeiilussdnsiamnuduiusludeuinduanuidesulussuuuagyuuesiunalselovd

(Benefit) wag @15uad1¥9uUIn (Positive Emotion) dA3uduwus luidauinduyuuess1ue uen
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WazAINLEES (Risk) kay 9151alTeAY (Negative Emotion) A uduiusidaauiuyasoIn uAne

o ::4' 1 a o &
AININN 1 Usenaumie 4 ﬁllllmi']u AU

(X5)

Positive Emotion (Xy)

Negative Emotion

Xp

Benefit +\‘

(Xs)

Value of

Disclosure

(Xg)

Trust in Willingness to

Organization Disclose

‘/

5UN 1 npuLWIARLITY

N7 WAUIINWUUTIAD9UUIAAYEY Morosan and DeFrango (2015)

Hy: yasasnunayselev wararsualilsuinseneundiatuvesld usnisinnuduiusigs

UINFDYULDINUANAIIINNT LG UNFATULATAR

Hy: yuseenuasides wagensualilsaudowounfnduvedlduinig danuduiusiday

FBYALBIUANAIIINNS LR UNAATULATAR

Ha: anuweiulussdnsnimu ke undndudnsinsanueslduinig danuduiusidauinse

ANMULTBLUIUTEUUTDILDUNBLATUTATATAR

Ha: JusiaamuRaiAnnmsidueundinduinsiasin arnuveiuluesng wavanueduly

FEUUTRIKLEUINIT danuduiusidivindennuanunulalunisilamedoyadiuyanaliv

weundintutnsiasinvesldusnig
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18n1939819 3 Uuuuveen1sTdeid9UTuan (Quantitative) LI un15379819 91373
(Survey Research) lngdauuuaaununtuganiveaulal oud nquladuasnguialn sausiuna
thandiesgideadffiugu nduuszansildlunsiinu fo yeeamiluluwansammamuasuas
USuumadliusnsueundindudnsiasin nquietnaililunisiteaded de dléuiniueundindu
UnsiasinlulaniunnuviuaskazUsuama 9119 404 Ay Lagdsn1s nsgusiieg1eeg1edng
(Simple random sampling) ¥@3ana WA 388 19A1ULAULUBLITU wazUszaunisalnisiduinig

weundady lneusaznquildnuwiungudiegnslininii 30 Au

M1319% 1 aaAUsEnauvaINgusitegenldlunTIdy

Yaeong/Usgaumsalnislden. < 6Weu  6ieu-1T 13T >3 U 59
RULUBLSTY LYALAZIY 66 43 55 38 202
(918531 25-39 T) 32.67% 2129% 27.23%  18.81%  100.00%
el Bnduaziudyumes 25 43 93 41 202
(9718 40-56 VL) 12.38% 21.29% 46.04%  2030%  100.00%

91 86 148 79 404
53
22.52% 21.29%  36.63% 19.55% 100.00%

p3AUsENOUYRINg UFI08 197 1TTuN538Y F1udu 404 AU SuunRNIRUILeLTTULAY
Uszaumsallunslduinis lnenguiegsiilddrmamansadusumuiifvessssnsls Suun
muesRUsEnauls 2 nqudiegne taud (1) nguuuenlayi1y 31U 202 AU IWUNAINTZELLIAN
Tunsldau wudn nqusiegedivszaunisalldusnsesndt 6 WWeow d1uau 66 au Anidu 32.67%
fisvaumsallunisldusnisaaus 6 Wou fs 1T $1uau 43 au Andu 21.29 fuszaumsalldu3nig
1-3 U $au 55 A Ay 27.23% wasiuszaunsallunisiduins 3 9auly s 38 au Andy
18.81% uag (2) ﬂ&j;uwﬁﬂeﬁuamuﬁ}yjmma% 1UU 202 AU FMUNANTEEZLIANUNTIEUSANS
WU Suszaunsalldusnistiesnin 6 Wweou 31w 25 au Andu 22.52% Tussaunisallunisly
USMSHALA 6 1iau 89 1T $1uau 43 au Andu 21.29 fszaunisallduinig 1-3 9 $1uau 65 AU
Ay 46.04% waziiUsvaunisallunisldusnig 3 TFulU $huau 41 A Aoy 20.30%

nsiusIuTtoya

[V 7
v

mMaiusIusnuvaeualunsidenseil ddnvusuuvasuauduwuuansdiulsediu
A1 (Rating Scale Questions) ¥AsEAUNITTAT oY aUTELANEUATAIAT Y (Interval Scale) TaelH

& Y = ° = o a & o’ o = v
La@ﬂ@]@iﬂ,@LWEN?\I'W]@‘UL@EJ'JR]Wﬂﬁ%ﬂUﬂzLLu‘Uﬂ'ﬂqmﬂﬂLﬁu wuadu 5 sgau g(jﬂLﬂﬂ.J‘VﬂUﬂ']iIﬁﬂ%LLUUiu
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seRuAzLUUANANTLINNTIga Ae sedu 5 lumssfuaziuuauAniuesiian fe sedu 1
Mndarmonudauiun 24 4o Suunlduvadu 3 @ Ysenoudae

dudl 1 uwwuasunudeyavhluvesineunuuauam 1uu 6 1o

@l 2 wuvasunaieafungAnssueans S1ua 5 de

Al 3 wvaeuamiAsatuaudslalunslamedeyanunseuuuAnnguiunagda
AzdIUs (Privacy Calculus Theory) 971U2U 8 98

in3esilefliluauide

iioszytladufidmaneszaunudulalunsdawedeyadiuyanairueundiadung
wshn TulansannaniuasazUSuama 3eseideyanisisnisnaaevanuigiu lngldisns

NAFDULUUINADIENUNITONDULTUFUATINNATOULUIANIUITY Usenoumiy 8 aunis Al

X1, Xa1, X3, X = $UU59a@5% (Exogenous Variables) (1) - ()
Xs; = ﬂso"‘ﬂm Xij +ﬂ52 Xai +ﬂ53 X3 +ﬂ54 Xgi +Es; (5)
Xg = fUsdase (Exogenous Variables) (6)
Xai = 370 +B76 Xei +&7i (7)
Xgi = Bso +B85 Xsi +B86 Xei + ﬁ87 X7 +E€¢; (8)

Toefl X, = yuiewnuraUsElevdanmsldueundinturesinaunuuaeuniy AUl i
Xy = gmmaw’ﬁummL?%mmﬂmﬂ%uaﬂwﬁLﬂ%’wmﬂmammuaaumm AUl i
Xy = o1sualifsuindeusundinduvesinounuuasuniy AT |
Xg = ensualifsauseusundiaturestneunuuaouay Aud i
Xs = yameaiugamanmsldueundinduvesineunuuasuniy aud
X = mnuidesilussdnsiiiannueundinduvesinounuuaouany auf i
Xy = mudesilussuuueunainduvesnounuuasuny AT |
Xg = mnuiulalumslawedeyaliiuueundindurestmounuuasuay aud |

€ = AIANUAMAARDULTIEUVRIEUNTTN | AUT |
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Han1sAnyILarafUIEHa

HANTIATIZREN YT NIUSTYINTAENTYRINaUFI0E1 Wud1 nausegvdlng dunds
oglur9o1giIndn 25-39 U vide nquiauleaLaz e waz ogluraseny 40-56 U vide nguiauLEnd
LLazwﬁgmma% Tuguauwiiu Saawnimausa nsfinwegluszauuSyyes Wuwinnuenyy
uaziinglsiadeseiiou 15,000-30,000 U

Tunsdnwui eszydadedidamaneszduanudnlelunisdamedeyadiuyananiy
waUndadudnsiasin dusuveulwnr ldusnisueundindudnsiasinlulunnsunnuniuasiag
USumuma nan1s@nwinudn &1 3 Jadendn Uszneusie yuuessinugmean, anudesiuluesdns

LY

AaukaraugetulusEuUr e UNARTUTRIIASAN @1U1900BUNATNALNAFINAIANTINN 2

A15199 2 NAN1TUTENIUALUUIRDIFUNITONDDYLTLEUAT

Model X Xe Xg
X4 0.2948 ***
X, -0.0597
X3 0.5763 ***
Xq 0.0563
Xs 0.14371 ***
X 0.4697 *** 0.1777 %%
X7 0.2454 ***
Constant 0.0647 0.42971 *** 0.4138***
N a04 404 404
rss 11.6863 9.5472 7.8490
F 97.80%** 267.02*** 89.48 ***
r2 0.4951 0.3991 0.4016
r2_a 0.4900 0.3976 0.3971

Tned x; = Benefit, x, = Risk, x3 = Positive Emotion, x, = Negative Emotion, x5 = Value of

Disclosure, x4 = Trust in Organization, x; = Trust in System &g xg = Willingness to Disclose

* a o [

LAy AUYdEA

**% N o LY a o LY

W Nana 0.10,  AvvdAgyneaia 0.05,  UtudAyeada 0.01
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YuNoIRUKaUTElovLare1 Tl T IUINTO U N1sTANMUFNRUTITIUINF oy UL
A1uAMA1YeIE LT UTN1TUasdsnag 19llded 1Ay aonndesiunguuaandaniizdiudn
(Privacy Calculus Theory) 171518 UTN15ziiyuuB1uAMA LB UNTLATUE WY 1H091131N
AldusnssuiamaUselovinaglasuannsldueundinduny wasiionsualidauinsauaundiaduiu

| P a o ~ A A & a & P ca 1 a ) )
Wu fanudud anuienela wislianudulalunisuinisiu 9 Wesanesualiidiuieavesiv
woAnssuvewlduInslunisinduiweundinduiuiinueniieds Fadviruai n1sA1ANTT0InTe
ANUARTAnaInUsEaunsaln i uunduduuseneunle Tuatunausslevd Keith, Thompson,
Hale and Loery (2013) na1131 LLﬂ'usuawqwﬁLma@é’am’;zdaué’hﬁagﬁﬂu@mmﬁﬂaﬁwﬂﬂLN&J
£ 3 al (v &S v Y QA‘ % <3 1 LY v YV a‘d‘ 2y | g
Tayanu 1 2 U3y Ao n1sfuipnudssinuanududmiiwasnssuinauselovinaslasuminu
Tuidevetonius Wwu1Idng (2558) kazdns1if 1AaLNs (2556) aduayudi n1ssus s
navslovuntasulaiinsmduditunsoluidudriduiniy azdnaliiiniseausunisivseuunse
& A v | A P a ' P & fa ¢ o a
auddlalunsilamedeyadiuuanaiiialdinalulagegtlaegramila wenanil gausing duady
na (2564) Ui M33UIsEUUnderensidnuwaznssusieuselevilunmsdrseRudiuaieisidn
dealvianisyansuiuiy feuselovivesnsldueuniinduinsinsaninu1anisasenueIves
AIAUNAATU LU AuazAInauy ilalg91e dn1sasauazhiy LannsolouASLUULNUNNT
F152RU FadunNUAILIT0RNIZVLDUNALATUTRIATA

LUUBIRTUANASIT A UFURUSLTIa UADYULDIN UAATRAT I TULTIAY TAUFURUS

BIUINAOLNNBINUANAITBIEITUINTST Ineivaesladeddnamavliuiueuinvedmanielidma

s ¥

Aoanuduiusyuuesinuane o1adunseindlduinshufianuinaferiudeyadiudagnulue
LazAUALIreIANgdsaunsnddunagdasninvesnalamedoyadiuynna v3einn
AN BLAETiAUARAINUTTAUN SN LI lduINg Msldusnmsdaladdam ldusnisiad
915Ul suInuInnln TaelulalianudiAgyersualiisau @99 Smith, Dinev and Xu (2011) &
afureiiafuiinnvesnisiinantizanududiudaliin ensualiluanrisdiudufiauian
Uszaun1saldiudy Jaustsuwazanimwinden auasnsiimunladuleueAuasesdeyadiuyana
finsfimuaunsgualasaden1adyivesanndn iileAuasettayadiuyAnaveIauIBnags
WzaLkaraannasangineiumMsinmaNuduvesteayadiuyanalauiasiasa Usenauiuiins
v a U 2 a [ (% o < a o o b4 Y a a =
Wanneundinduliianuvasady Muadouassimsilifindn vilgldusnisiia anuienel uas
fulalumsldusnig

Anudaiulussansiianuduiussonnudeiulussuuvesweundiady wazdwaogiall
YedAty aennaesiunguluaanaan1izdiudi (Privacy Calculus Theory) 191 LilaseauAIY
A @ ' 3 o a o Y a ] o b4 v S a o/
WesluseasAnsiiawweUndtuveldusnisasiagyiivseduanuiediulussuunoundindugs

palsng GansAnwiues Culnan and Armstrong (1999) and Culnan and Bies (2003) latfuanyu
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31 mssuitaleuiefiilusssuvesliuinis asvinlidlduinisiiaanudedused Wusnig was

Pornte, Trujillo & Rodriguez (2015) AinsAnwisesdninavesanulindanaznisivinminuasla

=

zdonsviesnumiesuladiuiinainanudediudesidns Falidadendnaenissuinmaives

v [V

TayaLazN13TUIANUReASY WagAuiideIdevaey Wusnis wansdlduinisiannulingda

Y

Aliusnisludesiu Suinannistivinisidulumudyan wunislddeyanisldaengndes nns
a v & o ad a v o = g o = ¢

guanazfnmuliiduluamudyginsdlideduiraudisy naenvuloulenilusssuuazadais

HaUsgleviasanvelduinig Juinauveiulusyuuneundiaduniuan mamunistiuinsdng

WASAM UNANNALLUTASITUT eI 18T LA 1319890 NTLASANENUNTNALAUALWUUNIUNITITINE

a [

FoduAazuIng wagldaniuanazuuuavauluninnifents wu aues ludaienisdu isiniu
Au Nsu3aa Wusu Falegund avwuu 1,000 Azwu Jyaainiu 100 Uin waasliiudndwm
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LUNDIFUANAT AIULTBLIUADBIANITHAL AT BLIUADTEUUVD LD UNGLAT UL AL ENTUE

o v =

Faundeanudullunsdawedeyadiuypaasglited 1Ay Ssdonndesiunguiuaagdanie

o

d1usa (Privacy Calculus Theory) TagnnsWaiu1was Morosan and DeFrango (2015) 7131 A113LAL
TanasUametayalasudvEnaigauInuInINyuLaruANAI, ANYBIU AoBIANILALAINTRNY
luszuy lnedlduimsiianudidgladeanuiedusessuuveuouninduliniian seaeAe

JaduanuedudessAnsimuineundndy dallanuduiusideuindedadeauedusessuy

1Y = v w6

ageiivpdAy denuduiusinedaunesanudulalunisdamedeyadiuyananiuweundndy
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a

Magestadedidnnuiedrtesdsiuwasduliainisoweneanainiuls Feidn1s3deniaivayy
Ing Schanll, Higgins, Brown, Carballo-Dieguez & Bakken (2015) laaguin Jadeiidanadiunisld

wAlulag mHealth fuilefovesgnidaiaylel loud araveiulusyuuiazauelusoginun

52uU Fadunannannssuitassleviveanisld mHealth daudssiives dau Pomnte, Trujillo

& Rodriguez (2015) @alipnuiugennansiuin anuadlalunisdenisviesieaniseeulatiueg

Y

¥ 1

fuauedy Fuliladendnasnisiuinueivesdeyataznissuianuasndy waglviusnisnd

Y 9

Yoidesazanunsasnumanulasasdsvesiuslnald Tuiuda angnewwd (2562) loaguidn anuadlald

(% a s

NuseUndiatunansiuiiguduiinulaenszuiunsidngnAmugemnedidnn setinduuingin
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S Y Y a = a Y ! A O aa
mmmamﬂu;ﬂwmma P9 VAAAT WIAFIULY (2563) ALURUAIYLIUNU AU BUULDVNONANDNT

anduladeduresulatveseivulve algudas asmed (2563) Ninwdadeniinasoniseousy

| [y

walulad Mobile Banking Wu31 Au@eRuneszuUlinasian1seausunalulad Mobile Banking
agdfideddey tnelianudidgylussuunsiududinuiafgn wansliiduln anudeiuluszuy

a U =~ o ! L3 Y a v 3 & oo o 1 a v oa
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duynravoslivimadulunmunsznedydiduasesdeyadiuyana dafesldiunubuseuny
vaninasmiwazdoulviidmunlilungyine samfsnafusiusm 14 weuns de nieloudeyadou
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Abstract

This paper is to predicting stock return of equity securities in the Stock Exchange of
Thailand by using machine learning with various factors including COVID-19 data. By predicting
returns in 1-day, 1-month and 3-month returns and using 3 different machine learning
algorithms are Artificial neural network (ANN) , Long Short-Term Memory (LSTM) and Random
Forest (RF) to prove which algorithm can forecast a stock's return with the most accurate
forecast. The results of the study demonstrated the ability to forecast stock returns using
company data such as financial statements, financial ratio data, technical indicators,
macroeconomic data. Macroeconomics data, Exchange rate, Stock Index, Gold index and
Historical Data. By using machine learning, the result is able to predict the returns of stocks as
accurately as possible in order to determine the right investment strategy. This research has
been shown that predicting stock returns in the short-term using Machine Learning is not
suitable for forecasting. But when forecasting stock returns over the long term, the Random

Forest model can be used to make the most accurate predictions.

Keywords: COVID-19, Neural Network, Machine Learning, Stock Return Prediction
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1. nuj) (Theories)
Universal Approximation Theorem (Baker & Patil, 1998) 303 UAUYBING BHIAINNTH
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fuuniuiteffuililunsinafenduilefunuy Linear Wosmnmsdualiiasiiisulsioy
Tnnsasihminsssunitelilanadng uwilumnundusseldlddualeifuiidu Lnear widfifleddu
Non-Linear fifudauniniiaiunsatundiuialaglassiigusiamiiiouls damgud Universal
Approximation 1 uasldiuinainnisilaseieusiamiiendl Activation function it egaeli
Tseneusiamiisrauisaussanailesiduiiidu Non-linear ¢ wasiinannuatouuulfidenld
119 Network fifiannniudeuuundausiled deldfidesiale 9 (Nilson, 2019)

2. uAnuluafn (Empirical Studies)

AUANBIA BT URIUTIA0IN1I NN HANDUWNUTDINE NN NE A8 3501519 58U
rowinmesiSauildtenues (Machine Learning) finisfnwiegraunsvanslunanenaavdnninei
a1y 1wu Tusaiandnningdulie Patel, Shah, Thakkar, and Kotecha (2015) lavinniswennsal
yaAlusuiAnvasAvilnanuaesiy Lol CNX Nifty uag S&P Bombay Stock Exchange (BSE) lag
unanuiiaueisnslissuuneufiumesiFouslddienuios (Machine Leaming) iitaiu3suiiiey
Us£ANS A INALLN UE1U09N1INENTAI T LUUT UmBULA B7 Artificial Neural Network (ANN),
Random Forest (RF) wag Support Vector Regression (SVR) san1s@nuinuinluinaiisanfuudale
Aukugniianfe SVR-ANN uazsadwsidefinsaanisaidromiisiuiutumnndy dpanu
Aawanfazifindudne (Basak, Kar, Saha, Khaider, & Dey, 2019; Kim, 2003)

Jiemwirtyakul et al. (2019) n1sUtausn1sAIAn sl Hanauwnulunsiaisnulunain
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LUUD1a89 Random Forest (RF) 1 ulutaa Classification 7 4 n1sWauiuiang ulel

Y] [
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HARBULVILYDIATIANTYUUARZAD WasNaansiLUsn (Output Node) Flanamounny 1 3u 1 oy
uay 3 euvessasiiemgunuvaadunuudassildlunisweinsalvdemeansainanauuny
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LUUR 1889 Long Short-Term Memory (LSTM) Long short-term memory (LSTM)
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Iaviay 1Judu (Srivastava, Koutnik, Steunebrink, & Schmidhuber, 2017) F3LSTM Qﬂﬁwmﬁﬁum
Tifimnuadosuaziiussaviamainiu Tnefivdnmavianuie awnsofu ‘aniug’ viedeyaosus
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Tnund aUsznousae Forget gate layer, Input gate layer kag Output gate layer(Jozefowicz,
Zaremba, & Sutskever, 2015)
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5. Han15298 (Empirical Results)

NuIeldnauenisaIanIsalianauwnunsamulagld Machine Learning 3 §anasiy
(ANN, RF uagLSTM) Mi3gusndeyaiazladeninanssnufasna1nina1sny nuindunisii
HanauuNUnIansaliananAAuRanataialUIsuisuILUUTIaedlaliA1AuRANA AT DY

A =

A A a o A
Wq@ﬁﬁ@ﬂﬂ@mﬂjﬁlmLLﬂJUEJ"IlI']ﬂ‘Vlaﬂ

q

lngraannsIdenuitlunisneinsalwuunedulunnuuuitassiulinafudugidesndn

(%
[y

ANRAYVDINANDUBNUYIIANNDUNTUNITLOLAY 5 TULATTEEZE17 20 TUANUAINU LA8LUUINADY
ANN @1 RMSE 91 2.57% @qu1nninanadeseazdau 0.17%, 11nninaeasseezes 0.15%, 11nnin
LUUTIABY RF 0.07% LAUosnIUUI1809 LSTM 0.23% wazi@n Hitrate 1 54.14% @9111171

ANLRAYTTEYEY 4.54%, UNNNIIANRALTLELE1? 4.049%, UINNIWLUUDNEY RF 0.93% WataenIN
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LUUS1299 LSTM 1.3% Wwuus1a99 LSTM £1A1 RMSE 71 2.8% @ 9u1nninAtedssvesdu 0.4%,
WNNIANaaYsEETe 0.38%, 1NNNTILUUSIaes ANN 0.23% Lagninwuusiass RF 0.3% wavile
Hitrate 71 55.44% @ 4u1AN71AR8 BSvEE A 5.84%, U1NNIIALAA BTYEYETT 5.34%, U1NNT
LUUS1aas ANN 1.3% LazannnILuUsIans RF 2.23% wuusias RF Sl RMSE 71 2.5% Sinnin
Aadssravdy 0.1 %, 11NNINANRABTYEE12 0.08 %, TesnIwUUsIand ANN 0.07% waziios
LUUS1a0e LSTM 0.3% wailen Hitrate 71 53.21% @snnniiAiadsseeya 3.61%, 1NNI1ALaAY
S3Yr81 3.11%, UasnIuUUaIand ANN 0.93% Lagiinniuuudnass LSTM 2.23%
Aswensalwuusiesiewlinasad Tnsuuusians ANN A1 RMSE i 7.07% @ atfeenin
Andsyezay 7.16%, UpuninAladeszezea 6.95%, Hesniuusiand LSTM 0.18% wiuinnin
LUUSNE84 RF 0.7% uazilen Hitrate 7 78.43% feannnindadessoya 28.58%, 1MnnIALaaeY
5888817 27.59%, U1NNTILUUTIa09 LSTM 0.16% Wateani1uuudnaed RF 1.99% Luudnasd
LSTM 1A RMSE 71 7.25% @ sifeeninAadoszesdu 6.98%, HouninA1ladosseven 6.77%,
1NNIMUUTIA09 ANN 0.18% LaznIhuus1aes RF 0.88% wazilan Hitrate 71 78.27% Tau1nnan
Aaaysyuya 28.02%, 1NNNINALRABTTEZEN 27.43%, TesnILuUs1a8e ANN 0.16% uaziios
NIWUUS1a049 RF 2.15% WUUs1aes RF i1 RMSE 71 6.37% @etfauninAiadeszusduy 7.86 %,
YouninAnaisssuze1n 7.65 %, Houniwuusiand ANN 0.7% wastiosuuusiass LSTM 0.88%
LazfiAn Hitrate 71 80.42% @aunnninAadeszesdy 30.57%, UINNIIANRAYTE U1 29.58%,
1INNTILUUTI889 ANN 1.99% WazinnnuuudIass LSTM 2.15%
Msnensaluuuselesunaldnadsi Insuuusians ANN fiA1 RMSE 4 7.85% @etaenin
Aaduszuzdu 18.81%, YouniiAadssrezein 18.95%, fesniuuusiass LSTM 0.06%
LFUINATILUUT 1809 RF 0.78% Wazilen Hitrate 71 87.85% @411nnInAad gsvaedy 36.22%,
INNIARAETEYE 36.42%, WINNTILUUSIADY LSTM 0.10% witiesniiuuusiass RF 1.11%
LUUs1ans LSTM fAn RMSE 7 7.91% @stfeuninaiadessezdu 18.75%, deuninaiadessezenn
18.89%, 11nNI1LUUSIa83 ANN 0.06% wazniuusIass RF 0.84% wazian Hitrate 71 87.75%
FannninAadsszesduy 36.12%, UNNAINANRALTZELET 36.32%, o8N IMUUTIa0d ANN 0.1%
LartoeniuuUsIae RF 1.21% Luusiasd RF 161 RMSE 71 7.07% @atfeuninaAiadussusdu
19.59 %, HounI1ANRAYTEEEE11 19.73 %, 1ounIMUUT1a09 ANN 0.78% Azt oshuusiany

LSTM 0.84% wazilAn Hitrate 91 88.96% FIU1NNINANRAYTEELEAY 37.33%, UINNINARRYTLELED

37.53%, 1INNIWVUTI889 ANN 1.11% wazuinniuudiass LSTM 1.21%
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FIN9 3 BUUIADIIUNITNEINSTUNARNDULNULUUIIET UL ULL UG U BUNINANLE VD

[

NARDULYNUTINAINDUNTTITE 8z AU 5 Tulazszeze1 20 Ju windesnitluuinninduidn Tudiu

283AULIUTUN 1IN INTAIT ANV INANDULNUYDI UIHANBULVUILLANTY, anATiUNY 3
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WUUTIABIIANTISNEINT AT WU UEININANLREA SVDINANDULNUYIIANNDUNUINITLEZFU 5 TULay

caa

szaze17 20 Ju wedwduglduinnidunndn ey TudiueInisne1n1saiidv19e179u Ao

a

= ' ° A ) & ° =
INYLMBU LLa%ﬁ']EJlWill']aW‘U'ﬂ']LL‘U'U‘U’]a@QVIlIﬂ'J']QJLLiJu’EJ']Vlaﬂﬂﬂ@LLUUGU']aEN Random Forest #43A1

q

' [%
= v A

anuAanaaiifgaenefieulazelnsng wazwiudnitlumsmnensaifiamavesnaneuiny
YR UIHARBULMURLRLT U, a9as 1NNTLUUSIa0sd Y MM Inensalnatuly
pemdnnnduadlnenuuneiuii 3 wwusiasseaerhivinzaurienainannisdnidensauds
drudilidaadenaneuunuvesiuivililunismensaiseTuldlid uslumsndufumnidunis
wensalluszereni(sedeu Melasing) wuudiaes RF wangauiunisnensalnsamulusain
nannsnglneninuudians ANN kaslSTM wazuinaulalunisnansalianISUaINanauLNUYes
Hutanfistwdeanasiulumameinsainsarmulunaiandnninguosineis 3 wuu Ao wuu
ey, Mewiou uarselasing uuudaesis 3 fanumuzautunsiueianstuamesiuly
panavidnnindvetive Faansidedulununisied 1-3

dmsumsnedt 1-3 WumsTarauuusaesuduneumsannisaluuusians (Model Testing)
TnelutunouidAnainind euiiAuauain RMSE way MAE ielUseuifisunnuudugluusas
wuudrasnazluniazamanauwnuiingansal Tned Benchmark 1uAad svesnanauuny

YINANNDUNUNTE YT AULAE TLULEN

A157199 1 LEAASHAAIAANALAG BUIINHANISNAABULUUIIADINI Y9N IELUUT1a0IAIAN1T0d

HANBULVLYBINTIENTU (Model Testing) wuu 1 74 (1 Days) dmiunnuuuinges

Model RMSE MAE HitRate HitRate+ HitRate-
ANN 2.57% 1.85% 54.14% 42.77% 44.99%
LSTM 2.8% 1.99% 55.44% 43.70% 46.20%

RF 2.5% 1.8% 53.21% 42.14% 44.01%
Mean 5 day 2.4% 1.66% 49.60% 39.52% 40.94%
Mean 20 day 2.42% 1.67% 50.10% 39.79% 41.39%
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A15199 2 LAAINAAIAAIALAR DUINNKNANISNAFBULUUINADING B I9N1T b UUTIABIAIANITO

HANBUWVIUYBINTIATNU (Model Testing) WuU 1 1nau (1 Month) dwsuynuuudnaes

Model RMSE MAE HitRate HitRate+ HitRate-
ANN 7.07% 4.94% 78.43% 76.36% 74.99%
LSTM 7.25% 5.02% 78.27% 76.49% 74.68%

RF 6.37% 4.51% 80.42% 78.57% 76.67%
Mean 5 day 14.23% 10.37% 49.85% 49.62% 45.59%
Mean 20 day 14.02% 10.25% 50.84% 50.58% 46.61%

A157199 3 LAASHAAIAANALAG BUIINHANITNAABULUUTIADINI Y9N IFLUUT1a9IAIAN1T0d

HARBULNUYBINTIENTYU (Model Testing) LUy 3 1w (3 Month) dwiunnuuuitges

Model RMSE MAE HitRate HitRate+ HitRate-
ANN 7.85% 5.3% 87.85% 89.42% 83.68%
LSTM 7.91% 5.34% 87.75% 88.93% 84.02%

RF 7.07% 4.85% 88.96% 89.99% 85.20%
Mean 5 day 26.66% 19.28% 51.63% 53.08% 46.30%
Mean 20 day 26.8% 19.33% 51.43% 52.85% 46.09%

#3U9338 (Conclusion)

miAdeinuilunmensaiuuuse ilunnuuusaesiulvinafudugtosnidiadeves
NARE ULV AN szeyduazsrarmui Ry uiludiuresnisneinisalfifinaseniiu
Ao oLieu warselasunanuiuuudiaesiidannuuiugigaffeuuudians Random Forest
fefidenuRananasfigaianeifousazaslasng uasmninanuuugilunsaianisaifianis
YOIHARBULYLTEI U manaULAZLRNTY, anas viedlulufiandady wadildannnimmess
wuilumsnensailuunefuluuiiaesilirianuusiugwesfienanane uwuvosuuiug1ian

¢

A9 LSTM b lugdiuuean1sne1n1sainied1e1?u Ao 57816 0u wazs1elasunanulinkuusnansn

'
a

AIUENgANABLUUIIABY Random Forest FafiAnAuuiiugannfiaeaviasefiouaselnsuina
nsnensalnsiasnulusaiandnnindredlnewuuseiuns 3 wuuitassenavslimuigay
4 a v oA Y Y oA o ] Y = o ¢ Y =
W3R0ANINNIAREENFIwUsAUN idimasenanauwuvaiuihlilunsnensalsie Tulalud
wilunanauiumndunisnensalluszezeni(medou s1elasuna) wuudiaes RF mwgauiunis

nensanTansyulusaavanninglnenituuudnaes ANN waglSTM wagmnaulalunisaianisal
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AN INARN D UL UV NI NI UTRanaslulun snensalnsasyulusaandnnsnduas

Iewuusedu wuuiaedvnensalfiavuiufiaade LSTM uidvinnduniswensaliuusieiou

a

wagsglnsunatiy Luudiaes Random Forest agAAN1saliAnIavesHanauLnuulauiugNgn
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