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Abstract

The purpose of this study is to examine the antecedents of consumers’ attitudes and
willingness to pay more for coffee shops adopting green practices. In particular, it investigates the
impact of green brand image and individual environmental concern on consumers’ attitudes
towards an eco-friendly coffee shop. It also studies the effect of consumers’ green attitudes on
willingness to pay (WTP) for the coffee shop embracing green initiatives. Paper surveys and online
surveys were conducted with 225 consumers who have experience in using services at the
specified coffee shop in Thailand. Structural equation modeling was applied to test the proposed
framework. The empirical results exhibited that green brand image (B = 0.38, p-value =.000) and
individual environmental concern (B = 0.58, p-value =.000) positively related to consumers’
attitude towards the eco-friendly coffee shop. The findings also revealed the significant
relationship between consumers’ attitudes and their WTP for the green coffee shop (B = 0.64, p-
value =.000). Additionally, the study also provides results on the number of extra consumers are

willing to pay.

Keywords: Green brand image, environmental concern, green attitudes, willingness to pay, eco-

friendly coffee shops
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Introduction

In the environmental era, the environment-related issues have been gaining more
importance and become challenges for consumers, businesses, and society over recent decades
(Bronfman, Cisternas, Lopez-Vazquez, de la Maza, & Oyanadel, 2015; Chen & Chang, 2012; Tang &
Lam, 2017). Due to increasing awareness of deterioration, increasing pollution, global warming,
and depletion of natural resources, consumers have become progressively more interested in
environmental protection (Yadav, Khandelwal, & Tripathi, 2017). In view of that, environmental
concern emerges as a mainstream issue for consumers under the new ecological paradigm (NEP)
(Wong & Wan, 2011) and more researches have been conducted in attempt to study consumers’
level of environmental concern (Borisenko, 2018). Notably, environmental concern is one key
factor in consumer’s decision making process (Ottman, 2001). Consumers who are more
concerned about the environment are prone to exhibit environmentally friendly behavior
(Albayrak, Aksoy, & Caber, 2013). They are willing to support firms that offer greener products
and services to reduce their environmental impact (Royne, Thieme, Levy, Oakley, & Alderson,
2016).

From the supply side, many businesses exploit popular concerns about environmental
issues and seek to catch the opportunity by positioning their brands to gain differential advantages
in the highly competitive market situation (Yadav et al.,, 2017). Accordingly, the introduction of
green practices and sustainable offerings can become a strategic way of brand positioning (Chen,
2010). Prior research indicated that firms with a green orientation achieve greater profits, higher
market shares, increased customer satisfaction and employee commitment (Moser, 2015).
Companies who engage in green practices might consider energy saving operations, purchasing
locally produced materials, using chemical free and natural materials, reducing and recycling
wastes, and other practices that would not harm the environment (Borisenko, 2018; Schubert,
Kandampully, Solnet, & Kralj, 2010; Teng, Wu, & Huang, 2014). Accordingly, eco-friendly businesses
can be conceptualized as business organizations that employ green practices in its operations

(Schubert et al., 2010). For instance, food service operators that adopt green practices will put
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emphasis on organic and local food offerings, green environment and energy-efficient equipment,
and green management such as recycling and waste reduction (Teng, Wu, & Huang, 2014).
Notably, one of reasons for firms embracing green initiatives is to increase their images
(Chen & Chang, 2012). Since brand image has been regarded as one of the most imperative
concepts in marketing as it plays a key role when consumers cannot differentiate product or
services based on tangible attributes (Chen, 2010; Martinez, Perez, & Rodriguez del Bosque, 2014).
Brand images can enhance customer satisfaction, trust, loyalty and purchase intention (Chen,
2010, Han, Yu, Chua, Lee, & Kim, 2019; Huang, Wang, Chen, Deng & Huang, 2020). In particular,
green brand image or eco-friendly image could improve the emotional tie-up with the customer
(Yadav et al., 2017) and avoid the trouble of environmental disputes (Chen, 2010). In this study,
green brand image is expected to be one antecedent that can impact consumers’ favorable
attitude towards green businesses and their willingness to pay for firms’ green initiatives.
According to Keller (1993), consumers will respond to the product and service of a brand
favorably if they have positive brand attitude (Han et al,, 2019). Specifically, attitudes towards
green practices of eco-friendly businesses should be profoundly examined as attitudes are
significant as the reference points for consumers when they choose a brand (Han et al., 2019).
Additionally, consumers’ willingness to pay (WTP) for a product or service is also one crucial factor
for management decisions concerning product’s value, price response and communication
decisions (Schmidt & Bijmolt, 2020). To study the relationships between attitudes and WTP for
green practices, Ajzen (1991)’s Theory of Planned Behavior (TPB) explaining environmental
attitude-behavior relations (Bronfman et al., 2015) is used to examine in this study. According to
the TPB, green behavioral intention i.e. willingness to pay for green practices is likely to be
predicted by personal evaluation of environmentally conscious businesses (Bronfman et al., 2015).
Accordingly, since green products are increasingly popular nowadays, more consumers are willing
to pay higher price for them (Chen, 2010; Han & Chan, 2013; Borisenko, 2018). However, some
studies indicated that other consumers are not willing to pay premium price for green offerings
(Borisenko, 2018). For instance, hotel guests viewed that green practices implemented in the hotel

are cost-cutting measures of a hotel and should be priced lower or not be priced differently from
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the traditional offers (Millar & Mayer, 2013; Baker, Davis, & Weaver, 2014; Dimara, Manganari, &
Skuras, 2015). Accordingly, green strategies might work effectively under different market
conditions (Chen & Chang, 2012). The current research model is proposed to gain better
understandings of the green attitude-WTP intention in a specific service setting i.e. coffee shop
industry.

In recent years, the domestic coffee market and consumption of Thailand keeps growing,
with an overall coffee market estimated at 25.8 billion baht in 2019 (ThaiSMEsCenter, 2020). There
are two types of service businesses in the coffee market, coffee shops and café (Food Intelligence
Center Thailand, 2015). A coffee shop focuses on coffee and drinks menu over the food menu
while a café is likely to serve food rather than coffee. This study focuses on examining the
proposed framework in the coffee shop sector. According to Euromonitor, there were 8,025 coffee
shops operated in Thailand in 2018 (itpleecheep & Hicks, 2019). Although per-person
consumption of coffee in Thailand is approximately 300 cups per year, compared with 400 cups
per year in Japan and 600 cups per year in Europe (itpleecheep & Hicks, 2019), the demand is
still rising. The market is expected to grow annually by 7.4% between 2019 and 2023 (Ferris, 2021).
One of the reasons is the current trend of coffee lifestyle. Consumers are likely to spend time
together in a favorite coffee shop. Some coffee shops create a workspace environment for their
consumers. According to the vice-president of the Asian Coffee Federation and president of the
Barista Association of Thailand, coffee becomes a rising star in the food and beverage industry
sector and it is anticipated to double over the next five years (Jitpleecheep & Hicks, 2019).
Unfortunately, during the COVID-19 outbreak in 2020-2021, the food service businesses including
coffee shops have experienced a negative impact from decreased demand, the lockdown and
social distancing regulations (Euromonitor, 2021). The coffee shops adapted their offers by
generating take-home sales and partnering with food delivery application services (Euromonitor,
2021). Nevertheless, due to the consumers’ new lifestyles and coffee culture, coffee shop
industry is likely to have the promising future after the end of the pandemic.

Key players in the coffee shop market in Thailand include Amazon, Starbucks, Doi Chaang,

Coffee World, and True Coffee, however, in a particular segment, Inthanin Coffee is recognized as
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an eco-friendly coffee shop. Inthanin, a coffee shop chain in the Bangchak group, opened its first
outlet in a Bangchak petrol station in 2006 (Bangchak Corporation Public Company Limited, 2018).
As of the end of the first quarter of 2021, there are 694 outlets of Inthanin Coffee Shops across
the country (Bangchak Corporation Public Company Limited, 2021). Inthanin positions itself as an
environmentally friendly brand or eco-brand (Bangchak Corporation Public Company Limited,
2018, 2021). It uses organic Arabica beans supplied by coffee farmers in Chiang Mai and provinces
in northern Thailand via contract farming. Inthanin is one of the brands using the most organic
Arabica beans, totaling 15 tons per year (Bangchak Corporation Public Company Limited, 2018). In
2016, it was the first coffee shop to launch a campaign that encourages customers to bring their
own cups and get a 5% discount to reduce the use of plastic cups. In this regard, plastic waste
has been reduced by 200,000 cups per year. Under its social and environmental responsibility
policy, the company redesigned the lids of its coffee cups so that customers can drink from the
cups and stopped using plastic straws in 2018. It introduced paper cups coated with
biodegradable plastic (BioPBS) for takeaway hot coffee. The 100% biodegradable cup is made
from plant biomass and compostable within 180 days. At present, Inthanin is the number one
brand in using the most biodegradable plastic cups in Thailand (Bangchak Corporation Public
Company Limited, 2018, 2021). Since this study focuses on environmentally friendly or eco-
friendly coffee shops (i.e. coffee shops that adopt green practices), Inthanin brand is chosen in
this study to examine the impact of its green image on consumers’ attitudes and WTP decisions.
Research objectives

This study aims to investigate the antecedents of consumers’ attitudes and willingness to
pay a premium for coffee shops adopting green practices. Specifically, it explores the effect of
green brand image and individual environmental concern on consumers’ attitudes towards eco-
friendly coffee shops. It also studies the impact of consumers’ attitude on willingness to pay for

the coffee shops embracing green initiatives.

VOLUME 2, ISSUE 3, September - December 2021 | page 5



915H1TUIANTINTIND N153ANTT UazdauArans ISSN 2697-6609

Literature review
Green brand image

Brand image has become an increasing popular concept in consumer behavior research
since the 1950’s (Riley, Charlton, & Wason, 2015). Keller (1993) conceptualized brand image as
the perceptions about a brand reflected by associations of that brand kept in the consumer’s
memory. While Park, Jaworski, and Maclnnis (1986) posited that brand image embraces symbolic,
functional, and experiential benefits, Cretu and Brodie (2007) argued that brand image involves a
consumer’s emotional picture of a brand in the consumer’s mind. Although brand image have
been defined in various ways, a favorable and renowned brand image is recognized as an asset
for any business as image can lead to customer perceptions of the firm’s communication and
operations (Kang & James, 2004).

To study brand image in the sustainability context, this study adopts the definition of
green brand image asserted by Chen (2010, p. 309) as “a set of perceptions of a brand in a
consumer's mind that is linked to environmental commitments and environmental concerns."
Based on this definition, green brand image is essential for firms especially under the growth of
prevalent environmental awareness of consumers and regulations of environmental protection
(Chen, 2010). Additionally, due to intense competition between brands, firms need to create
unique position of their brands in customers” mind and gain the differential competitive advantage
(Han et al.,, 2019). Thus, firms should exploit these concerns about environmental issues to
incorporate their environmental visions into their branding strategies. Accordingly, this study
expects that green brand image can enhance consumers’ attitudes and intention to support eco-
friendly businesses.
Environmental concern

Zimmer, Stafford, and Stafford (1994, p. 64) defined environmental concern as “a general
concept that can refer to feelings [consumers have] about many different green issues.” This
concept emerged as the call for human behavior change from the exploitation of many of the
world’s natural resources (Gifford & Nilsson, 2014). The problems of environmental degradation,

natural resource depletion, global warming and pollution are examples that put pressure on
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people, businesses and the government to commit to environmental protection and
improvements as the global issues for sustainable development (Wong & Wan, 2011; United
Nations Environment Programme, 2005).

The relationship between nature and humans can be explained by the new ecological
paradigm and the dominant social paradigm (Wong & Wan, 2011). The new ecological paradigm
(NEP) involves being sensitive to the risk of an environmental crisis and underlining the balance
of nature while the dominant social paradigm (DSP) posits that humans are superior to nature
and other species, there is unlimited resources for humans and economic development is a higher
priority than the environment protection (Dunlap, Van Liere, Mertig, & Jones, 2000; Borisenko,
2018). Accordingly, people who pursue the NEP are more concerned about the environment than
those who believe in the dominant social paradigm (Wong & Wan, 2011). Since environmental
concern has been one key factor in consumers’ decision making process (McDonald, Oates, Thyne,
& Timmis, 2015; Ottman, 2001; Zimmer et al,, 1994), this study adopts the new ecological
paradigm (NEP) and anticipates that consumers’ strong environmental concern leads to pro-
environmental attitudes and willingness to pay for green practices.

Attitudes towards green businesses

Bagozzi (1992) defined an attitude as an evaluation (positive or negative) that determines
individual’s intention to perform behaviors. Similarly, Yadev et al. (2017) posited that individual’s
liking and disliking leads them to behave in a particular way. Attitude towards an object such as
a company or a brand can vary based on the consumer preference (Chang & Liu, 2009). Attitudes
are important as the reference points for consumers when they select a brand (Han et al., 2019).
In the sustainability context, attitudes towards green practices of eco-friendly businesses can be
conceptualized as the overall consumer assessment of businesses adopting green practices.

To understand the formation of individuals’ attitude-intention, the Theory of Planned
Behavior (TPB) introduced by Ajzen (1991) is examined. According to the TPB, actual behavior and
behavioral intention are influenced by attitude, subjective norm and perceived behavioral control
(Bronfman et al., 2015; Jalilvand, Shahin, & Vosta, 2014). To extend this concept of attitude-

intention relationships to the current study, green behavioral intentions in consumers are likely
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to be driven by personal evaluation of environmentally conscious businesses. Specifically, it is
expected that consumers’ attitudes towards eco-friendly coffee shops are positively related to
their willingness to pay for using services there.

Willingness to pay for green practices

Willingness to pay (WTP) refers to the maximum price at or below which a consumer will
certainly purchase one unit of a product (Varian, 1992). Borisenka (2018, p.1) conceptualized WTP
as “an amount or cost that a person intends to pay for a designated improvement or
compensation.” Consumers’ WTP can be used to assess firms’ value offerings, pricing and
communication decisions (Schmidt & Bijmolt, 2020). In a sustainability setting, this study focuses
on WTP for businesses engaging in green practices. In particular, it attempts to examine
consumers’ willingness to pay premium price for using a service at eco-friendly coffee shops.
Willingness to pay such price for the greener services reflects that there is a demand for green
consumers. Hence, it is expected that people who choose environmentally friendly
products/services over traditional ones (Kuscu, 2019) are likely to pay premiums for sustainable
offerings (Schmidt & Bijmolt, 2020). Accordingly, the extra amount that consumers are willing to
pay for coffee shops embracing green initiatives would be explored in this study.

In this regard, eco-friendly coffee shops refer to the coffee shops that engage in green
practices. They pay attention on energy saving, purchasing local food and drink materials, using
natural materials, recycling, reducing wastes, and other practices that would not damage to the
environment (Borisenko, 2018; Schubert et al., 2010; Teng et al,, 2014). Accordingly, this study
choose Inthanin coffee shops as they adopt such green practices (Bangchak Corporation Public
Company Limited, 2018, 2021).

Research framework

Based on branding, consumer behavior, and sustainability literature, the framework of

green brand image, individual environmental concern, consumer attitudes, and willingness to pay

for green practices are proposed as follows.
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Green Brand Image

Willingness to Pay
for Eco-friendly
Coffee Shops

Attitude towards
Eco-friendly
Coffee Shops

Individual
Environmental
Concem
Figure 1 Research framework

Hypotheses development
Green brand image and attitude towards green businesses

According to de Ruyter and Wetzels (2000) and Jalilvand et al. (2014), brand image is an
essential predictor of attitude towards brand. In other words, positive brand perceptions can
enhance the credibility of the market offerings. Huang, Wang, Chen, Deng, and Huang (2020)
asserted that brand image reflects consumers’ overall impression of the brand. Martinez and Pina
(2010) also indicated that the more favorable the brand image, the more positive the attitude to
the brand. In a green marketing context, green brand image increases the pleasurable level of
consumer fulfillment (Chen, 2010). Thus, based on the above discussion, the study proposes that
green brand image is expected to significantly affect attitude.
H1 Green brand image positively relates to consumers’ attitude towards the eco-friendly coffee
shop.
Individual environmental concern and attitudes towards green businesses

Consumers pay more attention and actively participate in environmental protection issues
than in the past (Tang & Lam, 2017). According to the Value-Belief-Norm (VBN) theory proposed
by Stern, Dietz, Abel, Guagnano, and Kalof (1999), consumers will adopt pro-environmental
attitudes if they perceive that they are responsible for protecting themselves, other people in the
society and the whole ecosystem (Bronfman et al, 2015). Additionally, based on the new

ecological paradigm (NEP), consumers who believe in the NEP are highly concerned about the
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environment (Wong & Wan, 2011). Thus, consumers with a stronger concern for the environment
are expected to buy green products and services as a consequence of their pro-environmental
perspective than those who have lower environmental concern (Borisenko, 2018). Particularly,
Chan (2000), Hassan (2014), Kirmani and Khan (2016) and Tang, Wang, and Lu (2014) found in their
empirical studies that the higher degree of environmental concern impacts favorable attitude
towards green offerings. Therefore, this study proposes the following hypothesis.
H2 Consumers’ environmental concern positively relates to their attitudes towards the eco-
friendly coffee shop.
Attitude towards green businesses and willingness to pay for green practices

Ajzen (1991)’s Theory of Planned Behavior (TPB) has been generally accepted as one of
the theories that explain environmental attitude-behavior relations (Bronfman et al., 2015).
According to the TPB, attitudes, which are stable evaluative overall summaries about an object,
are an imperative psychological variable because they have been established to impact many
behaviors (Olson & Zanna, 1993; Jalilvand et al., 2014). Specifically, this theory proposes that an
individual’s behavioral intention is directly explained by attitude (Bronfman et al.,, 2015). Ajzen
suggested that the more favorable the attitude toward the behavior, the stronger will be an
individual’s intention to perform the behavior (Jalilvand et al., 2014). Han et al. (2019) asserted
that attitude towards brand can predict consumer behavior and is formed through emotional
responses. Thus, attitude is one key indicator of the targeted behavioral intention. In this study,
the behavioral intention is the willingness to pay for green businesses i.e. eco-friendly coffee
shops. In an empirical study in the eco-friendly hotel setting, consumers with more positive
attitudes toward green hotels are willing to pay more to stay in the green hotels (Tang & Lam,
2017). In the food context, attitude has been proven to have high predictive power on green
behavior (Moser, 2015). Therefore, the current study proposes that pro-environmental attitudes
can predict willingness to pay for the eco-friendly coffee shop.
H3 Consumers’ attitudes towards the green coffee shop positively relates to willingness to pay

for the eco-friendly coffee shop.
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Research methodology
Research design

To test the conceptual framework, a quantitative survey is applied. The survey instrument
is a questionnaire which has three parts. The first part involves respondents’ demographic
characteristics including gender, age, education level, occupation, and monthly income. The
second part involves respondents’ usage experience at coffee shops. It also includes a screening
question asking if respondents know about the “Inthanin Coffee” brand. The third part involves
respondents’ evaluation of green brand image, their environmental concern, their attitudes and
willingness to pay for eco-friendly coffee shops. In this part, more information of the brand’s
green practices is given to them before they respond to those questions. A five-point Likert scale
(from strongly disagree to strongly agree) is employed to measure the variables. All measurement
items are adapted from previous studies as shown in Table 1. Additionally, in the third part,
respondents are asked to indicate whether and how much (%) they are willing to pay more for
coffee shops adopting green practices. To assess face validity of the measures, three scholars in

the field of marketing and sustainability would be asked to assess and modify the questionnaire.

Table 1 Measurement of variables

Variables Measurement items Sources
Green brand GBI1 The brand is regarded as the best benchmark of ~ Chen 2010
image environmental commitments.

GBI2 The brand is professional about environmental
reputation.

GBI3 The brand is successful about environmental
performance

GBI4 The brand is well established about

environmental concern.
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Variables Measurement items Sources

GBI5 The brand is trustworthy about environmental

promises.
Individual I[EC1 | am worried about the environment. Kirmani and Khan,
Environmental IEC2 Mankind is severely abusing the environment. 2016
concern IEC3 When people interfere with nature, they produce

disastrous results.

I[EC4 The balance of nature is very sensitive.

I[EC5 The balance of nature is easily deteriorate.

IEC6 If we continue as before, we are approaching an
environmental disaster.

I[EC7 For the benefit of the environment, we should be

ready to restrict our momentary style of living.

Consumers’ ATT1 The overall image | have about an eco-friendly ~ Tang and Lam,
attitude towards  coffee shop is positive. 2017
eco-friendly ATT2 My overall image for using services in an eco-

coffee shops friendly coffee shop is positive.

ATT3 Overall, | have a good image about an eco-

friendly coffee shop.

Willingness to WTP1 | am willing to spend extra to use the service at Tang and Lam,

pay for eco- an eco-friendly coffee shop. 2017; Borisenko,

friendly coffee WTP2 It is acceptable to pay more for a coffee shop 2018

shops
that engages in green practices.
WTP3 | am willing to pay more for an eco-friendly

coffee shop.
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Variables Measurement items Sources

WTP4 | prefer green coffee shops over non-green coffee
shops when their service qualities are similar.
WTP5 If | have a choice, | will choose a coffee shop

based on its green practices.

How much more you are willing to pay for coffee shops

adopting green practices? (Indicate %)

Population, sample and data collection

The population of the study is the consumers who have experiences in using services at
coffee shops and know the brand specified in this study. The sample size is calculated based on
a ratio of 10 samples to 1 measurement item (Bentler & Chou, 1987). Given the total 20 indicators,
the sample size should be 200 samples at a minimum. In this regard, 300 questionnaires will be
distributed to consumers to deal with unusable and missing responses. The sampling method is
convenience sampling with the screening question so that respondents can answer all
questionnaire items. Paper survey and online survey via Google Form will be utilized to collect
data. Accordingly, the researcher will contact Inthanin coffee shop managers, explain the purpose
of the survey, and ask for their cooperation. With the consent of the managers, customers in each
shop will be invited and asked to evaluate the paper/online questionnaires. To encourage
customers to participate in the survey, some souvenirs such as foldable cloth bags were provided
to the respondents. Notably, consent, privacy, and confidentiality were considered in collecting
data. Within five weeks, 256 questionnaires were collected. Following the missing data screening,
the usable questionnaires were 225.

Since a self-report survey was used to collect data in the present study, the common
method bias (CMB) might be a concern (Malhotra, Schaller, & Patil, 2017). In this regard, the study
employed the Harman’s single factor test to assess CMB. According to Podsakoff, MacKenzie, Lee,

& Podsakoff (2003), CMB establishes if majority of the variance of all the variables is exhibited by
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a single factor. Based on exploratory factor analysis (excluding a rotation) results, the first factor

explained only 32.38% of the total variance, thus CMB is not the problem in the present data set.

Results and analysis

The majority of the respondents were female (65.3%), employees (67.1%) and between
25 and 35 years of age (46.2%). Most of them were at the undergraduate level of education
(69.4%) and had monthly income between 25,001 and 35,000 baht (45.8%). Additionally, among
all respondents, 171 (76.0%) of the sample were willing to pay a premium for coffee shops
adopting green practices. In this regard, they indicated that they would pay 1-100% more for eco-
friendly coffee shops. Specifically, among the 171 respondents, 49 (28.7%) were willing to pay 5%
more for such sustainable offerings, 42 (24.6%) would pay 10% more, and 15 (8.8%) would pay
20% extra for green coffee shops.
Measurement Model Results

This study adopted Confirmatory Factor Analysis (CFA) via AMOS to test the fitness of the
measurement model. Accordingly, three analyses were conducted i.e. the measurement model
fitness indices, reliability, and validity. According to Hair, Black, Babin, Anderson, and Tatham
(2010), multiple fit indices including X2/degree of freedom (df), Comparative Fit Index (CFI),
Tucker—Lewis index (TLI), and Root Mean Square Error of Approximation (RMSEA) were examined
to assess a model fit. Accordingly, the measurement model indicated a good fit to the data (X2
=394.87, df = 155, p-value = .00, X2/df = 2.55, CFI = 0.93, TLI = 0.92, RMSEA = 0.08). All exceeded
the recommended values (RMSEA < 0.08, CFI, TLI > 0.90 proposed by Hair et al. (2010), and 1 <
X2/df < 5 advised by Joreskog (1969).

Table 2 presents the reliability and validity measures for the proposed constructs.
Cronbach’s alpha, and composite reliability (CR) were used to examine the reliability of each
construct in the measurement model. According to Table 2, Cronbach’s alpha (0.79 - 0.92), and
CR (0.83 - 0.93) values were all higher than 0.70, the threshold suggested by Hair et al. (2010),

indicating good reliability. All indicator loadings and average variance extracted (AVE) values were
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assessed for convergent validity. From Table 2, standardized factor loadings (0.52 — 0.93) and AVE
values for each construct (0.62 - 0.66) were greater than 0.50, showing convergent validity (Hair et
al., 2010).

Table 2 Reliability and validity of the measurement model

Construct Standardized AVE CR Cronbach’s

factor loadings alpha

Green brand image (GBI) 655 .904 911

GBI1 [

GBI2 [—

GBI3 goke

GBI4 8T

GBI5 8gxxx

Individual .648 927 922

Environmental concern (IEC)

IEC1 66™**

I[EC2 BT

I[EC3 83%x

I[EC4 (8

IEC5 65%F*

IEC6 93xx

I[ECTY 87X

Consumers’ attitude towards 621 .829 790

eco-friendly coffee shops (ATT)

ATT2 6T
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Construct Standardized AVE CR Cronbach’s
factor loadings alpha
Willingness to pay for eco- .630 .890 .896

friendly coffee shops (WTP)

WTP1 -
WTP2 -
WTP3 -
WTP4 -
WTP5 -

Note: *** = p-value < .01, Model fit indices = X2 = 394.87, df = 155, p-value = .00, X2/df = 2.55,
CFl = 0.93, TLI = 0.92, RMSEA = 0.08

To test for discriminant validity, the procedure suggested by Fornell and Larcker (1981)
was used. From Table 3, the square root of AVE for all the constructs was higher than the
correlation with each of the other constructs, thus showing the evidence of discriminant validity.

Therefore, the measures of all constructs were reliable and valid.

Table 3 Discriminant validity results

Construct IEC GBI ATT WTP
IEC 0.805
GBI 0.290 0.809
ATT 0.640 0.490 0.788
WTP 0.410 0.420 0.600 0.794

Structural model assessment and hypotheses results

The study conducted Structural Equation Modeling (SEM) via AMOS to test research

framework and hypotheses. The structural model results indicated good model fit (X2 = 402.33,
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df = 157, p-value = .00, X2/df = 2.56, CFl = 0.93, TLI = 0.92, RMSEA = 0.08). From Figure 2, the
findings of the study showed that green brand image (B = 0.38, p-value =.000) and individual
environmental concern (B = 0.58, p-value =.000) were antecedents of consumers’ attitude
towards eco-friendly coffee shops, thus supporting H1 and H2. The significant linkage between

consumers’ attitudes and their willingness to pay for eco-friendly coffee shops (B = 0.64, p-value

=.000) also supported H3. Table 3 exhibits the findings of hypotheses testing.

Green Brand Image

Willingness to Pa
for Eco-friendly
Coffee Shops

Attitude towards
Eco-friendly
Coffee Shops

0.656=~

Individual
Environmental
Concemn

Figure 2 Structural model results
Note: Model fit indices = X2 = 402.33, df = 157, p-value = .00, X2/df = 2.56, CFl = 0.93, TLI = 0.92,

RMSEA = 0.08

Table 4 Hypotheses testing results

Hypotheses Path P-value S.E.
Coefficient
H1 Green brand image positively relates to consumers’ 0.38 .000 0.07

attitude towards the eco-friendly coffee shop.

H2 Consumers’ environmental concern positively relates to 0.58 .000 0.07
their attitudes towards the eco-friendly coffee shops

H3 Consumers’ attitudes towards the green coffee shop 0.64 .000 0.11
positively relates to willingness to pay for the eco-friendly

coffee shop.
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Conclusions, discussions, contributions, limitations and recommendations of the study

Following the new ecological paradigm (NEP), the current study proposes that consumers’
strong environmental concern influences attitudes towards service businesses adopting green
practices. Likewise, from the supply side, service firms’ green brand image could predict
consumers’ attitude towards brand. The study also exploited Ajzen (1991)’s Theory of Planned
Behavior (TPB) to verify environmental attitude-WTP relations in the coffee shop sector. Paper
survey and online survey were conducted using 225 respondents who have experiences in using
services at “Inthanin”, an eco-friendly coffee shop in Thailand.

Accordingly, CFA was used to validate the measurement scales and SEM was applied to
test research hypotheses. The CFA findings showed that the proposed measures were reliable
and valid. SEM results supported all hypotheses indicating that green brand image (B = 0.38, p-
value =.000) and individual environmental concern (B = 0.58, p-value =.000) positively related to
consumers’ attitude towards the green coffee shop. The significant link between consumers’
attitudes and their WTP for the green coffee shop (B = 0.64, p-value =.000) was confirmed in this
empirical study.

The findings of the present study were consistent with prior research (Chen, 2010),
suggesting that green brand image increases the pleasurable level of consumer fulfillment. In
other words, image reflects a consumer’s emotional picture of a green brand in the consumer’s
mind (Cretu & Brodie, 2007). Accordingly, this study confirms that the perceptions of green brand
is an antecedent of attitude towards brand in the service setting. Under the NEP, consumers who
are more concerned about the environment would adopt environmentally friendly behavior
(Albayrak et al., 2013). Particularly, consumers who have more environmental concern for the
environment are likely to buy green products and services as an outcome of their pro-
environmental attitudes than those who have a lower environmental concern (Borisenko, 2018).
Therefore, the current empirical findings are consistent with the NEP and previous studies (Chan,
2000; Hassan, 2014; Kirmani & Khan, 2016; Tang et al., 2014) in that the higher degree of individual

environmental concern enhance consumers’ attitudes towards green service offerings.
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According to the TPB, actual behavior and behavioral intention are influenced by attitude,
(Bronfman et al., 2015; Jalilvand et al., 2014). Hence, the current study provides the evidence that
green behavioral intention, i.e. WTP for environmentally conscious businesses is driven by pro-
environmental attitudes. According to related literature, green practices might work effectively
under different market circumstances (Chen & Chang, 2012). On the one hand, some studies
suggested that more consumers are willing to pay extra for green offerings to support eco-friendly
businesses (Chen, 2010; Han & Chan, 2013; Royne et al,, 2016). On the other hand, according to
Borisenko (2018), some consumers are not willing to pay premium price for green practices for
specific reasons. For instance, consumers consider adopting green practices as businesses’ cost-
cutting processes. In this study, the high percentage (76.0%) or three-fourths of all respondents
indicated that they were willing to pay more for coffee shops adopting green practices. In
particular, among these respondents, most of them would pay 5%-20% more for the green coffee
shop. Collectively, the current findings reveal that consumers are willing to support firms that
offer greener services in the coffee shop industry.

Contributions of the study

This research contributes to the literature by integrating the body of knowledge among
branding, consumer behavior and sustainability in the coffee shop industry context. This study
focused on exploration for new framework of green marketing in compliance with the
environmental trends to increase green brand image and pro-environmental attitudes. The
proposed model could be an essential step for future investigation of the effect of green brand
image and environmental-related constructs on consumers’ WTP decisions in other business
sectors.

For practical implications, since green brand image and individual environmental concern
can enhance consumers’ attitudes and intention to support the green coffee shop, service firms
in the coffee shop sector should exploit the consumers’ concerns regarding environmental issues
to incorporate their environmental visions into their branding strategies. Particularly, due to
today’s tough competition among brands, service firms need to construct a competitive

advantage by creating unique position of their brands (Han et al., 2019) i.e. green brand positioning
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in customers’ mind. They might implement and promote their green practices such as eco-friendly
innovations, purchasing local and natural materials, offering local ingredients on the menu, water
and electricity saving, conducting food waste composting program and recycling processes, using
biodegradable containers, and other practices which help to protect environment (Borisenko,
2018; Schubert et al., 2010; Teng, Wu, & Huang, 2014; Wang, 2012).

Accordingly, eco-friendly coffee shops can attract and target green consumers who are
concern for the environment and choose to buy green products or services over the traditional
offers (Kuscu, 2019). Based on the findings, most respondents indicated that they were willing to
pay 5%-20% extra for the green coffee shop. According to Yadav et al. (2017), green brand image
could increase the emotional tie-up with the customer. Thus, providing green brand and green
innovation positioning could encourage customers to have greater awareness of the coffee shop’s
image and are likely to pay more for eco-friendly services. Such branding strategy could lead to
a premium in pricing the firms’ offers. To summarize, the research findings encourage coffee shop
managers to implement more environmentally friendly initiatives into their businesses and adapt
their branding strategies in sustainable practices to gain the differential competitive advantage.
Limitations and recommendations of the study

The limitation of this research is that the current research tested the conceptual
framework based on the coffee shop sector. Thus, future studies might explore the proposed
relationship in other green service settings to enhance understandings of the green attitude-WTP
intention. Furthermore, since a particular case (i.e. Inthanin coffee shop) was chosen in this study,
the generalizability of the results could be one of the concerns as it might not a perfect
representation of the entire eco-friendly coffee shops. Additionally, the study was merely
investigated in a specific country, Thailand. Thus, it requires extensive studies to test the
generalizability of the research findings to other green coffee shops including café in different
countries and regions. Finally, subsequent studies could employ qualitative interviews to gain

insights of consumers’ willingness to pay a premium for eco-friendly services.
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Abstract

This study examines the relationship among account ownership at financial institutions,
savings, and borrowings across Asian countries. Electricity and mobile cellular subscriptions are
applied to determine whether they enhance access through financial inclusions. A
heteroskedasticity probit model is used to examine the relationship of socioeconomic factors against
basic financial inclusion factors, electricity consumption, and mobile cellular subscriptions. Thirty-
seven countries were tested in 2014 and 2017 with a total sample size of 84,782 adult
respondents. Results show that socioeconomic factors vary depending on financial inclusions but
not on mobile cellular subscriptions. Mobile cellular subscriptions have been shown to enhance

account ownership at financial institutions but do not impact savings and borrowings.

Keywords: Financial inclusion, socioeconomic factors, electricity, mobile cellular subscriptions.

Introduction

Poverty, income inequality, and gender disparities have been rampant problems in Asian
countries for decades. These problems have large gaps and have occurred across countries.
Almost half of the surveyed population do not have a bank account. Moreover, they lack financial
literacy and do not have formal savings and formal borrowings in financial institutions. This
insufficient financial literacy has caused poverty traps, income inequality, and gender disparities,
which are caused by the exclusion of numerous adults from formal financial inclusion. As a result,
approximately 1.7 billion adults remain unbanked half of which live in Asia.

Digital technology is applied to financial inclusion in the form of access and use of formal
financial services. Digital financial inclusion would help excluded and underprivileged adults to
get into the formal financial system. Given its ease of access and convenience, digital financial

inclusion will minimize but not entirely close the gap of financial inclusion. In addition, it will
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allow formal savings and formal borrowings by mobilizing these services digitally. This approach
is low-cost, offers more distribution channels, is user-friendly, and is connected real-time through
channels, such as an online banking system.

The result of this study shows that mobile phones enhance account ownership at financial
institutions but are not convincing to formal savings and formal borrowings. In addition, they are
convenient, connected, and safe to use and access. Other socioeconomic factors also have a
wide effect on financial inclusions.

As mentioned in the above paragraphs, financial inclusion will provide but not minimize
the ease of access of adults in having their own bank accounts. Thus, this study has two objectives:
1. Which factors determine financial inclusion in Asian countries? The financial inclusion is studied
through the account ownership at financial institution of Asian countries during 2014 and 2017. 2.
Does digital development enhance the financial inclusion in Asian countries? 3. The scope of digital
development is measured through electricity consumption and mobile cellular subscription. Does

it help improve the financial inclusion in Asian countries?

Review of Literature
Financial inclusion overview

Financial inclusion

Financial inclusion refers to the access of individuals and enterprises to financial products
and services that meet their needs, such as transactions, payments, savings, credit, and insurance,
in a responsible and sustainable approach (The World Bank, 2018).

In addition, financial inclusion is the first step toward accessing a transaction account. It
allows people to store money, send payments, and receive deposits, which serve as an initial
gateway to other financial services (The World Bank, 2018). As mentioned, financial access is
important because it helps facilitate day-to-day living and aids individuals and enterprises in
managing long-term goals and certain unexpected events.

The Consultative Group to Assist the Poor (CGAP) is a global partnership that consists of
more than 230 leading development organizations. It works to help and improve the lives of poor
people through financial inclusion (Consultative Group to Assist the Poor, 2020). Approximately

1.7 billion adults are unable to access financial inclusion, with more than half of them living in
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Asian countries (Park, 2018). Such inclusion is an open door to businesses, economic opportunities,
and the improvement of lives (Park, 2018).

Financial inclusion has been transformed into digital financial inclusion. Digital financial
inclusion is defined as the digital access to and the use of formal financial services of excluded
and underserved populations (Lauer & Lyman, 2015). However, the Global Partnership for
Financial Inclusion (GPFI) defines digital financial inclusion as the use of digital financial services
to advance financial inclusion (Global Partnership for Financial Inclusion, 2014). The GPFI has an
inclusive platform for all G20 countries, interested non-G20 countries, and relevant stakeholders
(Global Partnership for Financial Inclusion, 2020).

Digital financial inclusion helps poor or unbanked adults to have basic financial services
through innovative technologies, such as mobile phone solutions, electronic money models, and
digital payment platforms (Alliance for Financial Inclusion, 2020). The Alliance for Financial
Inclusion (AFI) includes policymakers who aim to increase access to quality financial services
among the poorest populations (Alliance for Financial Inclusion, 2020).

Approximately 1.7 billion adults remain unbanked, half of which live in Asian countries; in
addition, these individuals are typically women and self-employed and have been excluded from
financial inclusion (Shinozaki, 2017). Therefore, the development of financial inclusion provides
new opportunities about financial awareness and literacy. Digital financial inclusion helps reach
out to unbanked adults by teaching them about the costs and risks of financial products; it also
aids traditional commercial and retail banks in finding ways to improve their savings and lending
management and adapt new ways to use electronic services to meet the growing demands of
unbanked adults (Hunter, Cruz, & Dole, 2016).

Account ownership at financial institution

Account ownership is defined as having an individual or jointly owned account at financial
institutions. A financial institution is a bank or another type of formal, regulated financial
institution, such as a credit union, a cooperative, and a microfinance institution. Globally, accounts
are a safe way to store money and build savings for future use. It is also a convenient way to
purchase and send money or remittances (The World Bank, 2017; Kunt, Klapper, Singer, Ansar, &

Hess, 2018).
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Savings

Savings refer to any money set aside in the financial institution for any reason, such as
future expenses (wedding), large purchases, investments in education or business, retirement
fund, possible emergencies, and immediate expenses. Adults may save money through a financial
institution or by using a savings club or a person outside of the family. The latter is defined as
informal saving. This informal saving includes cash at home (“under the mattress” or “behind the
wardrobe”) or saving in the form of livestock, commaodities, or real estate. This approach may use
the investment products offered by equity and other traded markets or purchasing government
(The World Bank, 2017; Kunt, Klapper, Singer, Ansar, & Hess, 2018).

Borrowings

Borrowings include any money borrowed for any reason from a financial institution or with
a credit card. The common purposes of borrowing are to buy lands or homes, which require huge
amounts of future money. This purchase is the largest financial investment that many people
make in their lives. This investment requires a loan from a financial institution. Another type of
borrowing is the use of credit cards. A credit card is a payment instrument that provides a source

of credit (The World Bank, 2017; Kunt, Klapper, Singer, Ansar, & Hess, 2018).

Socioeconomic factors

Gender disparities

Professor Muhammad Yunus introduced the Garmeen Bank in Bangladesh in October 1983.
The Garmeen Bank provides microfinance loans by granting specific loans for the poor and those
who are unable to obtain conventional loans without any collateral (Grameen Bank, 2019). It
focuses on improving women’s economic, social, and political status (Bernasek, 2003). This bank
aims to alleviate poverty and help women in their willingness and ability to respond to economic
opportunities.

Muslims religious belief

Istamic finance and banking follow the Sharia law. Unlike conventional banking, Islamic
finance adopts its economic system from the Quran and the performance of the Holy Prophet
and Imams. The main Sharia rules about banking and finance are as follows (Komijani &

Taghizadeh-Hesary, 2018): 1) Money has no intrinsic value. It is a medium of exchange in assessing
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the value of goods, services, and properties. 2) Aims on sharing risks and rewards. Both parties
enter into contracts in Islamic finances to share profit or loss. Either party can benefit from this
transaction. 3)Interest (riba) payments or collecting are strictly prohibited.

Age

The life-cycle hypothesis (LCH) is a theory regarding smooth consumption throughout a
person’s lifetime. Smooth consumption refers to having a proper standard of living by balancing
between spending and saving through different life phases (Kenton, 2020). Adults want to
maximize their utility function through the resources available to them. At different stages of their
life, adults will allocate their consumption and savings (Ando & Modigliani, 1963).

Education

Financial education (literacy) is the ability to understand and use various financial skills,
which include financial management, budgeting, and investing (Fernando, 2020). Financial literacy
plays a crucial role in financial inclusion for inexperienced adults because they are not familiar
with formal finance. Some new adults may lack understanding of financial inclusion and fail to
use these services fully or properly (Hunter, Cruz, & Dole, 2016).

Income inequalities
In this study, the term “financial exclusion” refers to those processes that serve to prevent certain
social groups and individuals from gaining access to the financial system. Although the criteria for
exclusion may vary over time, the financial system has an inherent tendency to discriminate
against the poor and other disadvantaged groups.

Electricity
Electricity is one way to alleviate poverty, improve economic growth, and improved standards of
living. Access to electricity is a measurement that refers to the percentage of adults in each area
who have stable access to electricity. It can be referred to as the electrification rate. It is one of
the indicators showing a country’s wealth (poverty status) and opportunities.

Mobile cellular subscription
Mobile cellular telephone subscriptions are subscriptions to a public mobile telephone service
that provide an access to PSTN (Public Switch Telephone Network) using cellular technology (The

World Bank, 2020). In the revolution of mobile banking, mobile phones are used to make financial
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transactions such as mobile technology in doing payments and savings. Mobile banking schemes
are growing across the world (Klein & Mayer, 2011).

Hypothesis 1: Factors such as age, gender, religion, income quintile, education level,
population, electricity consumption, and mobile cellular subscription can determine financial
inclusion in Asian countries. This objective is explained through the heteroskedasticity probit
model to examine the relationship of age, gender, religion, income quintile, education level,
population, electricity consumption, and mobile cellular subscription as an independent.

Hypothesis 2: Digital development (Technology inclusion) has enhanced financial
inclusion in Asian countries.

Hypothesis 3: Electricity consumption and mobile cellular subscriptions improved

financial inclusion in Asian countries.

Research Methodology
Data collection

In this study, the main source of data is the Global Findex Database. This database holds
the world’s most comprehensive data set about adults’ savings, borrowings, payments, and
managing risks. Its database has been published every three years. In this study, the database
selected covers 2014 and 2017 (The World Bank, 2017; Kunt, Klapper, Singer, Ansar, & Hess, 2018).
The database of 2011 are excluded because of incomplete data. The population of each country
is collected, which includes the entire civilian and noninstitutionalized population aged 15 and
above. Surveys are conducted face to face and by telephone with approximately 1,000 people
in each country. For face-to-face interviews, the respondents are randomly selected within the
selected household. The Kishgrid method is applied to the selected respondent by a paper
survey. Data weighting is applied to ensure a nationally representative sample for each country.
Weight is based on the sampling weight and is used to correct unequal probability of selection
on the basis of household size. The poststratification weight is used to correct sampling and
nonresponse error (The World Bank, 2017, Kunt, Klapper, Singer, Ansar, & Hess, 2018).
Inconsistency data are removed, and weights are computed and re-allocated in certain countries.
In this study, the Global Findex Database of 2014 and 2017 is applied by selecting 37 Asian

countries, namely, Afghanistan, Armenia, Azerbaijan, Bahrain, Bangladesh, Cambodia, China,
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Cyprus, Georgia, Hong Kong SAR, India, Indonesia, Iraq, Israel, Japan, Jordan, Kazakhstan, Korea
Republic, Kuwait, Kyrgyz Republic, Lebanon, Malaysia, Mongolia, Nepal, Pakistan, Philippines, Saudi
Arabia, Singapore, Sri Lanka, Tajikistan, Thailand, Turkey, Turkmenistan, United Arab Emirates,
Uzbekistan, Vietnam, and West Bank and Gaza. West Bank and Gaza are applied as replacement
for Palestine. Genders are classified into female and male. Religions are based on 2010 data from
the Pew Research Center. In this study, religions are divided into seven categories: Muslims,
Christians, Hindus, Buddhists, Jews, Folk Religions, and Unaffiliated. The West Bank is considered
Jewish (Office of International Religious Freedom, 2018). The Muslim religion is clearly separated
from other religions in this study because the theoretical issues about the principles and guidance
of Islamic financial systems are clearly distinct from other financial systems. Age groups are divided
into two groups: Individuals who are less than or are 20 years old are classified as young age.
Those who are 60 years old and above are classified under old age. Education levels are defined
as follows: primary or less (elementary school), secondary (intermediate and high school), and
tertiary or more (undergraduate school, graduate school, and postgraduate school). Income
quintiles come from household income surveys. Then, they are scaled by using the global Gini
index and fitting a Pareto distribution (Lakner & Milanovic, 2013). Income quintiles are defined as
the overall level of income inequality, which has dimensions showing countries’ welfare and
implications for a country’s ability to reduce poverty. Within each country, the household income
quintile is divided into five equal groups: poorest 20%, second 20%, middle 20%, fourth 209%,
and richest 20%. Population is the total population of adults (respondents) aged 15 years old and
above. Electricity is a power source used to charge mobile phones. The data on access to
electricity (% of population) are gathered from World Development Indicators. They are collected
from the national consensus (household surveys). The data periods are 2014 and 2017. Mobile
cellular subscriptions are applied as the means to access digital financial inclusion. Data are

gathered from World Development Indicators. The data periods are 2014 and 2017.

Probit Regression Model
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The probit regression model is the cumulative standard normal distribution function @),
which is used to model the regression function when the dependent variable is binary. It assumes

that Y is a binary variable (0, 1). The model is
P(Y = 1lx1,%z,..., %) = D(x;8)

where Xj is the matrix of exogenous variables which are gender, religion, age, education
level, income quintile, log of adult population, electricity, mobile subscription, country, and year.
,8 is the coefficients outcomes and ) is the variance outcomes of Y1, Y3, Y3 based on each

type of variable.

In this study, the Global Findex Database is defined as pooled data. It uses the same data
that vary across time and the times series of cross sections. However, the data in each cross

section are not referred to as the same unit. Thus, heteroskedasticity problems occur.

Heteroskedasticity probit model

The heteroskedastic probit model is a generalization of the probit model. The standard
probit model assumes that the error distribution of the latent model has a unit variance. However,
the heteroskedastic probit model has relaxed this assumption by allowing the error variance to
depend on some of the predictors in the regression model. The heteroskedastic probit generalizes
the probit model by generalizing ®() to a normal CDF with a variance that is no longer fixed at 1
but can vary as a function of the independent variables. It is used to determine the inverse of
the information matrix yield of adults’ response of having account ownership at financial
institutions, savings, and borrowings based on gender, religion, age, education level, income
quintile, country population, electricity consumption, and mobile cellular subscription. The log-

likelihood function for the heteroskedastic probit model is as follows:
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N = X =

jES

where S'is the set of all observations j such that ¥ # 0 and Wj denotes the optional

weights. (nL is maximized as details of iterative maximization.

Zj is the variance as a multiplicative function of the log of adult population, income

quintile, and religion.

Y1 is the account ownership at a financial institution. Y is the possession of a savings

account at the financial institution. Y3 is the possession of a borrowing account at the financial

institution.

The dependent variables of the model are shown below. The binary outcomes

Y1, Y2, Y3 are generated by thresholding an unobserved random variable.
A dummy for having accounts at financial institutions.

_ { 1if having accounts at financial institutions
Y1710 if not having accounts at financial institutions

A dummy for having saving accounts at financial institutions.

_ { 1if having saving accounts at financial institutions
Y2 =0 if not having saving accounts at financial institutions

A dummy for having borrowing accounts at financial institutions.
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Y3
_ { 1if having borrowing accounts at financial institutions

0 if not having borrowing accounts at financial institutions

Then, the unobserved Wj are heteroskedastic with variance.

ai* = {exp(zjy)}*

The explanatory variables are the dummy variables of socioeconomic and personal
characteristics of adults. The control variables are the level of the log of adult population, income

quintiles, and religion.

The heteroskedasticity probit supports estimation with survey data and variance

estimation.

Variance estimation for survey data (Stratified single-stage design)

The stratified single-stage design is the simplest design that has the elements present in
most complex survey designs. The population is partitioned into groups called strata. Clusters of
observations are randomly sampled—uwith or without replacement—from within each stratum.
These clusters are called primary sampling units (PSUs). In single-stage designs, data are collected
from every member of the sampled PSUs. When the observed data are analyzed, sampling
weights are used to account for the survey design. If the PSUs have been sampled without

replacement, a finite population correction (FPC) is applied to the variance estimator.

The estimator for the variance of Y is

L np
PP = D A = f > On = T)?
i=1

h=1 h

where Ypi is the weighted total for PSU (h, i),

VOLUME 2, ISSUE 3, September - December 2021 | page 36



915H1TUIANTINTIND N153ANTT UazdauArans ISSN 2697-6609

The factor (1 — fh) is the FPC for stratum h, and fh is the sampling rate for stratum h.

If an FPC variable is set and its values are greater than or equal to Ny, then the variable is
. L Np .
assumed to contain the values of Nh’ is given by fh = TR If its values are less than or equal
h

to 1, then the variable is assumed to contain the sampling rates fh-

The estimator for the covariance between Y and X (notation for X is defined similarly to

that of Y) is

L
Cov(¥,X) = z 1 —fh) Z()’hz — V) (X — Xp)
h=1

The model will be estimated by using maximum likelihood.
Results and Discussion
Descriptive statistics

In the overall descriptive statistics show the independent variable analysis in which more
females participate than males. Major religions are Buddhists, Christians, and Muslims. Adults tend
to have completed primary or less and secondary levels, while those who have completed
tertiary or more are minimal. Majority of adults come from the income quintiles of the richest
20% and the fourth 20%, which include almost 45% of the total survey. The average age of adults

in the participation are approximately 41 to 42 years old. Most of the countries have access to

VOLUME 2, ISSUE 3, September - December 2021 | page 37



915H1TUIANTINTIND N153ANTT UazdauArans ISSN 2697-6609

electricity (Low chance of poverty). In addition, the average mobile cellular subscriptions have a
high percentage. In Table 4.2, the analysis of the dependent variables shows an increasing trend
of account ownership at financial institutions at 13%. It mainly comes from the Indian
government’s policy launched in 2014 for unbanked adults, which issued biometric identification
cards called Aadhaar (Kunt, Klapper, Singer, Ansar, & Hess, 2018). Aadhaar has inherent features,
such as financial addresses and e-KYC, which allow the Indian government to reach adults directly
and provide benefits and services (Unique Identification Authority of India - Government of India).
Improvements have also been observed in Armenia, Cambodia, Kyrgyz Republic, Pakistan,
Tajikistan, and Turkmenistan. Savings increased from 2014 to 2017, and borrowings also continue
to experience rising trends. However, many adults (approximately 50%) have not borrowed from

financial institutions.

Table 1 Descriptive statistics — independent variables analysis

Years / Independent variables 2014 2017
Observation 42,138 42,644
Gender
- Male 20,080 47.65% 20,189 47.34%
- Female 22,058 52.35% 22,455 52.66%
Religions
- Buddhists 5,047 11.98% 5,650 13.25%
- Christians 12,137 28.80% 11,595 27.19%
- Folk Religions 978 2.32% 981 2.30%
- Hindus 3,050 7.24% 3,597 8.43%
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Years / Independent variables 2014 2017

- Jews 1,991 4.72% 1,997 4.68%
- Muslims 15,950 37.85% 15,961 37.43%
- Unaffiliated 2,985 7.08% 2,863 6.71%
Education

- Completed primary or less 13,709 32.53% 14,361 33.68%
- Secondary 21,003 49.84% 20,536 48.16%
- Completed tertiary or more 7,426 17.62% 7,747 18.17%

Income Quintile

- Poorest 20% 1,277 17.27% 7,742 18.15%

- Second 20% 17,977 18.93% 7,784 18.25%

- Middle 20% 8,169 19.39% 8,153 19.12%

- Fourth 20% 8,612 20.44% 8,909 20.89%

- Richest 20% 10,103 23.98% 10,056 23.58%
Average Age 40.5053  (16.6265) 41.1627  (16.7568)
Average access to electricity (% of 94.5843 (10.4869) 96.9305 (6.3854)
population)

Average mobile cellular subscriptions  116.9362  (39.2828) 121.3515  (37.0420)

(per 100 people)
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Frequency and percentage (%).

Mean values and standard deviations (SD, in parentheses).

Table 2 Descriptive statistics — dependent variables analysis

Years / Dependent variables 2014 2017
Accounts ownership at financial
institutions
- Yes 23,562 55.92% 26,553 62.27%
- No 18,576 44.08% 16,091 37.73%
Savings
- Yes 22,068 52.37% 23,047 54.05%
- No 20,070 47.63% 19,597 45.95%
Borrowings
- Yes 18,663 44.29% 20,933 49.09%
- No 23,475 55.71% 21,711 50.91%

Frequency and percentage (%).

Mean values and standard deviations (SD, in parentheses).

Heteroskedasticity probit model

The heteroskedasticity probit model allows error variance depending on some of the
predictors in the model by controlling the population, income quintile, and religions. In the survey
weighted analysis, the overall F-tests are 3.8311 in account ownership at financial institutions,

1.9853 in savings, and 1.2322 in borrowings, thus indicating that the overall significance fits the
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data. In this study, the main focus is on survey weighted analysis. In the heteroskedasticity testing
results, the value of account ownership at financial institutions is 17.0063, that of savings is
165.6913, and that of borrowings is 74.8086. These factors have p-values greater than
0.05, which have no significant evidence of heteroskedasticity. Table 4.3 demonstrates that
account ownership at financial institutions is the initial point to financial inclusion in the financial
system. Account ownership in financial institutions leads to savings and borrowings or both in the
financial system. Thus, such ownership has a significant impact on savings (0.4292), borrowings
(0.4954), and both (0.6797). A negative relationship is observed in the coefficients of females in
all dependent variables (account ownership at financial institutions: -0.2223, savings: -0.0349, and
borrowings: -0.1767). These results may be due to gender disparities. In the Muslim religion,
borrowings in the formal sector show a positive relationship in Islamic countries. Receiving or
paying interest (Riba) is prohibited in the Islamic financial system. In terms of age group, a negative
relationship exists between the young age group and account ownerships, savings, and borrowings
at financial institutions. Generally, account owners open their first account to receive
wages/salaries, government payments, or payments for the sale of products at approximately 25
years old. The young age group saves money and borrows money from family members because
of bank account policies in some countries, such as Singapore (15 years old), Vietnam (18 years
old), Thailand (15 years old), and Dubai (18 years old). The case is the opposite for the old age
group. The education level has positive impacts on account ownership at financial institutions
and savings. Adults with higher education levels have more understanding of the financial literacy
in financial inclusion. The same trend is observed in income quintiles. Financial literacy
encourages adults to understand the concept and potential benefits of using financial
services/financial inclusion. Moreover, financial services are more compatible with adults with
different religious beliefs. Adults tend to find sources of funds aside from borrowing from financial
institutions, such as selling stocks and circulating money for its own use. Borrowing from financial
institutions has a negative trend (-1.2043) in countries with high population sizes and impoverished
banking countries, such as Pakistan, India, and Bangladesh. These countries lack access to and
understanding about financial inclusion, thus causing individuals in these nations to borrow from
friends or families instead of regulated financial institutions. The value of electricity is -1.9519,

which signifies the relationship between electricity consumption and GDP. A strong correlation is
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observed with the linear relationship of electricity use and gross national product over a certain
period (Hirsh & Koomey, 2015). Thus, high electricity demand is correlated to growth in the
economy. However, an inverse relationship exists between electricity consumption and
borrowings. It implies that borrowing declines as the GDP increases (electricity consumption also
increases) (Steindl, 1989). Mobile cellular subscriptions have a significant impact on account
ownership at financial institutions, with a value of 0.3564. These subscriptions are intermediaries
that connect mobile phones and online banking, which is a convenient means for adults to make
transactions from their financial institution accounts. Hence, it facilitates the use of these services
and increases account ownership. Moreover, it provides financial services in unbanked locations,
which starts by having bank accounts. The variance of In adult population in savings, with a value
of -0.0226, might come from countries with large population sizes, such as Bangladesh, Pakistan,
India, China, and Japan. They have similar types of saving products, such as saving accounts, fixed
deposits, and term deposits. However, the variation of ln adult population in borrowings, with a
value of 0.0348, might be from countries with large population sizes, such as Bangladesh, Pakistan,
and India. These countries have loan products, such as personal loans and home loans.
Meanwhile, other countries, such as Thailand, Japan, and Korea, have personal loans, loans for
pensioners, home loans, home equity loans, car loans, credit card loans (without collateral), and
other financial products for selection. The variance of income quintiles (or income distribution)
has low variation in account ownership at financial institutions, savings, and borrowings. The
variance of Muslim religion in savings (0.1810) and borrowings (0.1004) come from interest, which
is prohibited according to individuals’ religious beliefs. Savings and borrowings may be alternatives

to Islamic banking and financing concepts.
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Table 3 Heteroskedasticity probit model - overall

Variables

Has formal savings at financial institutions

Gender (Female)

Religion (Muslims)

Age:

Young age (<= 20)

Old age (>= 60)

Has formal borrowings at financial institutions

Cross-sectional Analysis

Account
ownership at
financial

institutions

-0.2571%*%

0.5069

-0.7166 **%

0.0434 *X

Savings from
financial

institutions

0.3373%*

-0.0287 **

-0.6417 %

-0.0405 **%

-0.1198**%

Borrowings

from

financial

institutions

0.6328 ***

0.3972 %%

-0.1966 **%

2.3509 **

-0.6841 **%

-0.8766 **

Survey Weighted Analysis

Account
ownership at
financial

institutions

-0.2223 %%

0.1168

-0.6616 **

0.1141*%%

Savings from
financial

institutions

0.4292 %%

-0.0349 **¥

-0.5858 **

-0.0400 **¥

-0.1455**%

0.6797%*X

Borrowings

from

financial

institutions

0.4954%*%

-0.1767*%%

2.1609**%

-0.7556**%

-0.8744%%%
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Education level:
Secondary

Completed tertiary or more

Income quintile:
Second 20%
Middle 20%
Fourth 20%

Richest 20%

Ln adult population
Electricity

Mobile subscription

0.4996 **¥

1.0537 %%

0.1342**%

0.2333**%

0.3764**%

0.5709 **%

-0.4693 **%

0.1984

0.4054 **%

0.1070**

0.2499 **¥

0.0752**

0.1586 **%

0.2175%%

0.2974 %%

0.2799 **

-0.0999

-0.1305 **%

-0.0432 *%

0.0296

-0.0534 ¥

-0.1097 **%

-0.1490 **%

-0.2601 **%

-1.3132%%%

-1.9557 %*%

-0.0415

0.4307 ***

0.9381 **

0.0932**%

0.1960**

0.3232 %%

0.4793 %%

-0.2152

0.0091

0.3564 **%

0.1655**%

0.3884 ***

0.0831 **

0.1842**

0.2657 **%

0.3605 ***

0.2484 **

-0.1689

-0.0767

-0.0085

0.0623 ¥

-0.0566 %

-0.1071*%%

-0.1662**%

-0.2615**%

-1.2043**%

-1.9519%%%

0.1121

VOLUME 2, ISSUE 3, September - December 2021 | page 44



213615UINNTINTING MTIANTT uazdeauAEns ISSN 2697-6609

Table 4 Heteroskedasticity probit model — overall (cont’d)

Cross-sectional Analysis Survey Weighted Analysis
Account Account
Variabl Savings from Borrowings Savings from | Borrowings
SlssSs ownership at ownership at
financial from financial financial  from financial
financial financial
institutions institutions institutions | institutions
institutions institutions
Country dummy Yes Yes Yes Yes Yes Yes
Year dummy Yes Yes Yes Yes Yes Yes
Constant 52018 *% -4.5791 ** 20.8342 **X 1.7678 -4.2784 *¥  19.0228 **¥
Variance:
Ln adult population 0.0070 -0.0378 **¥ 0.0401 **¥ 0.0002 -0.0226 **¥ 0.0348 **¥
Income quintile:
Second 20% -0.0609 **¥ 0.0176 -0.1713 **% -0.0416 0.0278 -0.1019 *¥
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Middle 20% -0.0677 **¥ -0.0237 -0.1904 ***  -0.0438 ¥  -0.0284 -0.1116 X
Fourth 20% -0.0703 **¥ -0.0141 -0.1985 **¥  -0.0495 ¥ 0.0214 -0.0766
Richest 20% -0.0615 **¥ 0.0296 -0.1772 ¥ -0.0616 *¥ 0.0743 *¥  -0.0493
Religion (Muslims) -0.0135 0.2048 *** 0.0560 ¥  -0.0079 0.1810 *** 0.1004 *¥
N 84,782 84,782 84,782 84,782 84,782 84,782

N strata 37 37 37

N pop 74,000 74,000 74,000

N (Accounts at financial institutions) 34,667 43 117 45,186 34,667 43117 45,186

N (Formal savings) 50,115 41,665 39,596 50,115 41,665 39,596
Log likelihood -38,890.7510  150,216.8000  +53,738.3670

F-test 3.8311 ** 1.9853 **¥ 1.2322 **X
Chi-square test 286.9924 ***  166.4158 **¥ 93.6062 **X

Hetero test 17.0063 ***  165.6913 *** 74.8086 ***

Legend: * p<.1; ** p<.05; *** p<.01
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Heteroskedasticity probit model — formal savings and borrowings shows the relationship
among account ownership, formal savings, and formal borrowings at financial institutions. The
overall F-tests are 3.8311 in account ownership at financial institutions, 3.0509 in formal savings,
and 4.6469 in formal borrowings, which show that the overall significance fits the data. The
heteroskedasticity testing results are 17.0063 in account ownership at financial institutions,
43.6169 in formal savings, and 36.9899 in formal borrowings, which have p-values greater than
0.05 and have no significant evidence of heteroskedasticity. In the formal sector, numerous
variables show a direct relationship, which is the same as that in the overall sector. Except for
income quintile, adults tend to borrow from financial institutions. The variance of In adult
population is -0.0442 in formal savings, which might come from countries with large population
sizes, such as Bangladesh, Pakistan, India, China, and Japan. These countries have similar types of
saving products, such as savings accounts, fixed deposits, and term deposits. The variance of
income quintiles has low variation in account ownership at financial institutions, savings, and
borrowings. The variance of Muslim religion in borrowings is 0.1880, which comes from interest
that is prohibited according to their religious beliefs. Borrowings are possibly an alternative way

of Islamic banking and financing concepts.
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Table 5 Heteroskedasticity probit model - formal savings and borrowings

Cross-sectional Analysis J Survey Weighted Analysis

Account Formal Account Formal
Variabl Formal savings Formal savings
ClLEL A ownership at borrowings ownership at borrowings
from financial from financial
financial from financial financial from financial
institutions institutions
institutions institutions institutions institutions
Gender (Female) -0.2571 **% -0.0801 *** -0.2380 *** -0.2223 **x -0.0596 *** -0.1514 ***
Religion (Muslims) 0.5069 ¥ -0.5181 *** 1.2008 *** 0.1168 -0.2510 1.1403 **%
Age:
Young age (<= 20) -0.7166 **% -0.2275 *** -0.5834 **¥ -0.6616 *** -0.1765 *** -0.4171 **%
Old age (>= 60) 0.0434  *¥ -0.0949 **x -0.6157 *** 0.1141 **¥ -0.0587 *** -0.3742 ***
Education level:
Secondary 0.4996 **¥ 0.2301 **¥ 0.4484 **¥ 0.4307 **¥ 0.1938 **¥ 0.3070 **¥
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Completed tertiary or more 1.0537 ** 0.4839 **% 0.8915 **% 0.9381 **% 0.4168 *** 0.6354 **%
Income quintile:

Second 20% 0.1342 **% 0.1117 ** 0.2980 *** 0.0932 **% 0.0713 *** 0.2133 **%
Middle 20% 0.2333 **¥ 0.2050 **% 0.4454 **¥ 0.1960 **¥ 0.1503 *** 0.3131 **
Fourth 20% 0.3764 **¥ 0.2829 **¥ 0.6159 **¥ 0.3232 ** 0.2073 *** 0.4088 **¥
Richest 20% 0.5709 **¥ 0.3943 **¥ 0.7640 **¥ 0.4793 **¥ 0.2888 *** 0.5185 **%
Ln adult population -0.4693 **X 0.1923 *% -1.0313 **X -0.2152 0.1136 -0.8227 **X
Electricity 0.1984 0.1905 *% -1.8378 **X 0.0091 0.0862 -1.2102 **X
Mobile subscription 0.4054 **¥ -0.0206 0.1000 0.3564 **¥ 0.0179 0.0967
Country dummy Yes Yes Yes Yes Yes Yes
Year dummy Yes Yes Yes Yes Yes Yes
Constant 52018 *% -4.0451 14.1316 **¥ 1.7678 -2.6594  *¥ 11.1726 **%
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Table 6 Heteroskedasticity probit model — formal savings and borrowings (cont’d)

Variables

\ariance:

Ln adult population

Income quintile:
Second 20%
Middle 20%
Fourth 20%

Richest 20%

Religion (Muslims)

Cross-sectional Analysis

Account
ownership at
financial

institutions

0.0070

-0.0609 **%

-0.0677 **

-0.0703 **¥

-0.0615 **¥

-0.0135

Formal savings
from financial

institutions

-0.0306 ***
-0.0472 A
-0.0630 ¥
-0.0480 %
-0.0123
0.0432

Formal
borrowings
from financial

institutions

0.0240 **¥

-0.0874  *%
-0.0881 *%
-0.1102 **%

-0.1177 %

0.1502 **%

Account

Formal

J Survey Weighted Analysis

Formal

ownership at | savings from | borrowings

financial

institutions

0.0002

-0.0416

-0.0438

-0.0495

-0.0616

-0.0079

XK

financial

institutions

-0.0442 **

-0.0451

-0.0620 %

-0.0215

-0.0053

0.0184

from financial

institutions

0.0004

-0.1034  *¥

-0.0882 A

-0.0931 *%

-0.1157 **¥

0.1880 ***
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N_strata
N
N (Accounts at financial institutions)
N (Formal savings)

Log likelihood

F-test

Chi-square test

Hetero test

84,782

34,667

50,115

-38,890.7510

286.9924 **%

17.0063 ***

84,782

54,538

30,244

-43,643.9720

221.6309 ***

43.6169 ***

84,782

68,099

16,683

-35,986.5650

349.8027 **X

36.9899 **H

84,782

37

74,000

34,667

50,115

3.8311 **%

84,782

37

74,000

54,538

30,244

3.0509 **¥

84,782

37

74,000

68,099

16,683

4.6469 ***

Legend: * p<.1; ** p<.05; *** p<.01
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Table 5 shows the relationship among informal account ownership, informal savings, and
informal borrowings at financial institutions. The overall F-tests are 3.8311 in informal account
ownership at financial institutions, 5.7217 in informal savings, and 3.3145 in informal borrowings,
thus showing that the overall significance fits the data. The heteroskedasticity testing results are
17.0063 in informal accounts ownership at financial institutions, 91.5464 in informal savings, and
57.8948 in informal borrowings, which have p-values greater than 0.05 and have no significant
evidence of heteroskedasticity. Informal means having accounts, savings, and borrowings outside
the financial system (financial exclusion). Informal savings refer to adults saving their money in
savings clubs, cooperatives, and people outside the family (The World Bank, 2017; Kunt, Klapper,
Singer, Ansar, & Hess, 2018). Meanwhile, informal borrowings refer to adults borrowing from savings
clubs (The World Bank, 2017; Kunt, Klapper, Singer, Ansar, & Hess, 2018). Genders has significant
impacts in informal account ownership because of the financial services (financial inclusions)
provided by unregulated providers. These unregulated providers are carved out for a niche target
by selecting groups and individuals. The young age group relies on regulated financial service
providers because of trustworthiness. Conversely, informal account ownership has a positive
impact on the old age group. However, both groups do not find informal borrowings favorable.
Higcher education level creates awareness of financial literacy and financial decision making in
borrowings in informal financial services. The same trend occurs in income quintiles. Adults may
have informal accounts but use informal borrowings less frequently. The variance of n adult
population is -0.0855 in informal borrowings from countries with large population sizes. These
countries may not select informal borrowings as an alternative option. In terms of income quintile,
the variances have low variation in the dependent variables. The variance of Muslim religion is -

0.6840 in informal borrowings, as borrowing from unregulated providers will violate Sharia laws.
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Table 7 Heteroskedasticity probit model — informal savings and borrowings

Cross-sectional Analysis J Survey Weighted Analysis

Account Account
Variables ownership at Informal Informal ownership at Informal Informal
financial savings borrowings financial savings borrowings
institutions institutions
Gender (Female) -0.2571 **% 0.0048 * -0.0192 ** -0.2223  **% 0.0075 -0.0304  *X
Religion (Muslims) 0.5069 ¥ -0.0956 ¥ 0.4660 ** 0.1168 -0.1328 0.4985 A
Age:
Young age (<= 20) -0.7166  *** 0.0151 *% -0.1178 ** -0.6616 **% 0.0262 -0.2463 **X
Old age (>= 60) 0.0434  *X -0.0059 ¥ -0.1404 ** 0.1141 **X -0.0087 -0.2534  **X
Education level:
Secondary 0.4996 **¥ -0.0050 * -0.0724 ¥ 0.4307 **X 0.0015 -0.0801 **X
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Completed tertiary or more 1.0537 -0.0272 ¥ -0.1726 **¥ 0.9381 **¥ -0.0383 -0.2591
Income quintile:

Second 20% 0.1342 ** 0.0082 -0.0186 0.0932 **¥ 0.0117 -0.0429 X
Middle 20% 0.2333 **X 0.0144 *% -0.0426 **¥ 0.1960 **X 0.0119 -0.0805 *
Fourth 20% 0.3764 **X 0.0205 *% -0.0865 **% 0.3232 **X 0.0322 -0.1504 **X
Richest 20% 0.5709 **X 0.0182 *% -0.1665 **¥ 0.4793 **X 0.0216 -0.3164 **X
Ln adult population -0.4693 **¥ 0.0866 * -0.2629 **¥ -0.2152 0.1471 -0.2929 X
Electricity 0.1984 -0.0295 ¥ -0.2575 ** 0.0091 -0.0697 -0.3996  *
Mobile subscription 0.4054 **X -0.0277  * -0.0485 A 0.3564 **X -0.0446 -0.0536
Country dummy Yes Yes Yes Yes Yes Yes
Year dummy Yes Yes Yes Yes Yes Yes
Constant 52018 * -1.3789  *¥ 4.0865 ** 1.7678 -2.3563 4.6186 %
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Table 8 Heteroskedasticity probit model — informal savings and borrowings (cont’d)

Variables

\ariance:

Ln adult population

Income quintile:
Second 20%
Middle 20%
Fourth 20%

Richest 20%

Religion (Muslims)

Cross-sectional Analysis

Account
ownership at
financial

institutions

0.0070

-0.0609 **%

-0.0677 **%

-0.0703 **%

-0.0615 **%

-0.0135

Informal

savings

-0.1267

-0.0645
-0.0946
-0.1674

-0.1835

-0.4941

*X%|

KKK

KKK

XK¥|

*X%|

Informal

J Survey Weighted Analysis

borrowings

-0.0367

-0.1402

-0.2102

-0.1956

-0.1563

0.0899

KX %

KKK

KKK

KKK

XX¥|

Account
ownership at
financial

institutions

0.0002
-0.0416
-0.0438 A
-0.0495 A
-0.0616 ™
-0.0079

Informal

savings

-0.0125

-0.0632
-0.1318 **¥
-0.1127 *¥

0.0055

0.0628

Informal

borrowings

-0.0855 *%

-0.0336

-0.0113

-0.1232 **X

-0.0966 **

-0.6840 **¥

VOLUME 2, ISSUE 3, September - December 2021 | page 55



213615 3ANTINTIND N13IANTT UazdepuAIEans

ISSN 2697-6609

N_strata

N_pop

N (Accounts at financial institutions)
N (Formal savings)

Log likelihood

F-test

Chi-square test

Hetero test

84,782

34,667

50,115

-38,890.7510

286.9924

17.0063 ***

84,782

73,361

11,421

-27,986.8750

395.6874 **¥

91.5464 **%

84,782

61,869

22,913

-45,260.2830

227.5013 **%

57.8948 ***

84,782

37

74,000

34,667

50,115

3.8311 **

84,782

37

74,000

73,361

11,421

57217 **

84,782

37

74,000

61,869

22913

3.3145 **

Legend: * p<.1; ** p<.05; *** p<.01
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Discussion and conclusion

The results of this study show that several socioeconomic factors affect financial
inclusions. Females have a negative impact on financial inclusion because of gender disparities,
which allow men to have control over the financial activities. In addition, men are considered as
the breadwinners in the family in several Asian countries. Meanwhile, women in poor developing
countries still receive less education than men (Dollar & Gatti, 1999). Conversely, the Garmeen
Bank emphasizes improving women’s economic status. However, women still have less important
roles in the financial inclusion according to the result of account ownership at financial
institutions, savings, and borrowings. Gender disparities exist from this testing. In Islamic countries,
account ownership and formal borrowings have a positive impact due to religious barriers. Muslim
adults are interested in conventional loan products in case of emergency or making important
investments. Meanwhile, conventional savings products stick to religious standards prohibiting its
usage (Demirguc-Kunt, Klapper, & Randall, 2013). In terms of age group, several Asian countries
follow central bank policies by limiting the eligible age to open personal bank accounts and
formal loan accounts. Aside from having their first personal bank accounts, individuals in the
young age group need legal consent from their parents to participate in financial inclusion. In
contrast, no limitation exists in the old age group. The education level matters on account
ownership and formal savings at financial institutions. The education level allows adults to have
a better understanding of financial literacy, which leads to sound financial decision making.
Education has desirable effects to adults and improve their understanding about financial literacy
(Kaiser & Menkhoff, 2017). An individual’s income quintile has the same effect. Impoverished
countries that have high population sizes, such as Pakistan, India, and Bangladesh, lack access
and understanding about financial inclusion. This financial exclusion bars specific social groups
and individuals from engaging in financial systems (Leyshon & Thrift, 1995). The high percentage
of access to electricity proves the wealth of a country. The empirical results demonstrate a
negative relationship between electricity and borrowings. A strong correlation exists in the linear
relationship between electricity and the GDP. However, this relationship is reversed between
electricity consumption and borrowings. Mobile cellular subscriptions show an enhancement to
account ownership at financial institutions but have no effect on savings and borrowings. Account

ownership, savings, and borrowings are favorable to formal financial services or financial
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institutions. In addition, savings and borrowings follow the LCH, thus proving that being in the
young age group negatively affects savings (Ando & Modigliani, 1963). Meanwhile, older adults rely
on spending rather than savings. The previous study Financial Inclusion, Poverty and Income
Inequality in Developing Asia shows a link between financial inclusion, poverty, and income
inequality. Despite the findings of the Comparative Analysis of Financial Inclusion in Developing
Regions around the World, the financial inclusion indicators (formal accounts, formal savings,
formal borrowings, debit cards, and mobile account usages) of the developing countries are much
lower than those of high-income countries. However, this study shows the effects of
socioeconomic factors, including gender, age, religion, education level, and income, on financial
inclusion apart from access to electricity. This study is performed on a micro level, whereas the

two other works examine the macro level.

Conclusions and Recommendations
Recommendations

From the overall result, this study divided financial inclusion into three parts, namely,
overview, formal sector, and informal sector. As the regulator, the central bank should focus more
on escalating informal financial inclusion to formal financial inclusion. The study found that low
education and income quintiles have significant impacts on informal account ownership. Social
network is an online network of social relationships with other adults who share similar personal,
careers, interests, or activities. It plays a crucial role involving adult decision making. As such, it
helps promote informal financial inclusion adult to understand about financial literacy through
advertising or banners in the social media applications which are easy and convenient to explore.
Thus, commercial banks need to pay more attention to young customers so that they may be
able to participate in financial inclusion. Numerous countries have age limits on customers who
are seeking to open their first banking accounts. Policy makers (government sector) should further
promote financial inclusion to the public. In addition, mobile phones provide convenient
intermediary access to e-saving accounts. An e-savings account (online savings accounts) is an
online account for managing and funding a savings account with higher interest rates than
traditional banks. Several countries in Asia, such as Vietnam, China, and Afghanistan, still do not

recognize e-saving accounts.
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Limitation and future research

One limitation of this study is that the questionnaire of the Global Findex Database 2014
and 2017 did not ask its respondents whether they used mobile phones to access online
banking/mobile banking applications, which could signify financial inclusion. Therefore, mobile
cellular subscriptions were used as the replacement variable in this study. Indeed, internet access
helps to overcome the barriers of unbanked adults, as it provides ease of use in accessing financial

services, thus allowing these individuals to become part of financial inclusion.
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Abstract

This study aims to investigate whether audit quality is related to real earnings management
in Thailand, with a total of 368 listed companies or 2,576 observations in 2013-2019. In addition,
this study uses a balanced-panel data set, which is defined as a set of observation units in every
observation time period. Results indicate that the audit fee is significantly and negatively related
to abnormal discretionary expense, and bigd is insignificant. The negative relationship between
audit quality and real earnings management indicates that a high audit fee is associated with
lower abnormal discretionary expense. Moreover, audit fee and bigd are insignificant in abnormal
operating cash flow and abnormal production cost. The overall signs of real earnings management
activities as signalled by the real earnings management index show insignificant results in audit

fee and bigd audit firms.

Keywords: Real earnings management, audit quality

Introduction

Previous research suggests that a company’s earnings can be managed in two alternative
ways, namely, accrual earnings management and real earnings management (Roychowdhury,
2006; Cohen, Dey, & Lys, 2008). Both consider the priority of current earnings target. However, real
earnings management potentially charges more long-term costs to shareholders than accrual
earnings management because managers tend to choose the short-term decision to show their
performance each year. Examples include increasing sales by providing more discounts, increasing
the production to receive more inventories and less cost of goods sold and reducing the
investment in research and development (R&D) and necessary expense, which will all generate

profit at the end of the year (Cohen, Dey, & Lys, 2008).
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Since 2017, the International Standard on Auditing (ISA) 701-Communicating key audit
matters (KAM) noted in the dependent auditor’s report that KAM has been used by external
auditors in Thailand to communicate about significant risks and important issues found during
auditing in the fiscal year to financial statement users, such as investors, shareholders, creditors,
management, banks and revenue department. KAM will describe the auditing detail and gathered
evidence to help users understand easily and make decisions confidently. Moreover, KAM reflects
the auditors’ work and their discretions, which is mandatorily used by listed companies but an
option for others.

External auditors represent the agents that are independent and can provide assurance
about financial accounting standards to users through financial statements. They are the ones
who can reduce the conflict of interest that occurs from information asymmetry between
principals and agents, where the latter have more information about the financial transaction
than the former (Schipper, 1989; Jensen & Smith, 2000). Consequently, audit quality is necessary
to support assurance.

Audit quality is a proxy to measure earnings management. High audit quality is negatively
associated with accrual earnings management but is positively associated with real earnings
management. As audit quality increases, the ability to manage accrual is constrained. Managers
change to use real earnings management (Chi, Lisic, & Pevzner, 2011).

Our study aims to investigate whether audit quality is related to real earnings management
in Thailand. We collected data from the financial report, Annual Registration Statements (Form56-
1) from the Securities and Exchange Commission (SEC) and SETSMART for listed companies
operating in Thailand in 2013-2019.

Review of Literature

Earning manipulation can be divided into two types, namely, accrual earnings management
and real earnings management. The former aims to conceal economic value by using accounting
vulnerabilities, such as changing the accounting method or using discretion in estimation. On the
contrary, the latter alters the execution of real business transactions. However, both consider the

priority of current earnings target.
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Real earnings management is defined as the deviation from normal business practices to
manipulate report earnings (Roychowdhury, 2006; Sitanggang et al., 2020). Real earnings
management can be measured by three proxies, namely, operating cash flows, discretionary
expenses and production costs. Moreover, lower abnormal cash flow, lower abnormal
discretionary expenses and higher abnormal production costs can be used to indicate real
earnings management (Cohen, Dey, & Lys, 2008)

Audit quality is a proxy to measure earnings management. External auditors represent the
agents who are independent and can provide assurance. They can reduce the conflict of interest
between principals and agent from asymmetry information considering that the latter can access
more information than the former. As high audit quality can constrain the earnings management
ability, it shows a negative association with accrual earnings management (lower absolute values).
Meanwhile, companies change to use real earnings management, which shows a positive
association. The updated financial standard contributes to constraints, reduces any other material
misstatement and reduces the flexibility for opportunists. Hence, companies tend to use real
earnings management (Ewert & Wagenhofer, 2005; Cohen, Dey, & Lys, 2008)

The audit fee is used as an indicator in measuring audit quality because it is charged
from the level of client risks and hours reallocated from senior to junior auditors. The audit fee
is an indicator that defines audit quality and the AQI project released by the Public Company
Accounting Oversight Board in 2015. Moreover, the audit fee shows the signal of the auditor’s
effort. The auditing process and scope of time are reasonably applied to the client’s risks from
their weak internal controls or risks of restatement in the future (Ettredge, Li, & Scholz, 2007). The
audit firm size, such as bigd and non-bigd, is another indicator to use in measuring audit quality.
Bigd provides a higher quality audit and more creditability to financial statement’s users than non-
bigd. Furthermore, Big N auditors are more conservative than non-Big N to protect their brand
name reputation (Basu, Hwang, & Jan, 2001). For this study, we use them to measure audit quality.

Findings of the relationship between audit quality and earnings management vary. For
instance, Krishnan (2003) found that auditor industry expertise is associated with lower levels of
accrual earnings management. Then, Alzoubi (2016) found a significant negative relationship
between audit quality and accrual earnings management for firm audit size and audit fee in

Jordan-listed companies. Similarly, Fufuengsombat (2016) noted that Bigd affects the lower
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accrual earnings management in Thailand. Moreover, Houge, Ahmed and Zijl (2017) found the
investigation effect of audit quality on accrual earnings management of Indian-listed companies,
where a high audit quality has a lower degree of earnings management. Furthermore, Chi, Lisic
and Pevzner (2011) posited that city-level auditor industry expertise and the Big N auditors
constrain accrual management. They also tested the association between audit quality and real
earnings management and found that high audit quality is associated with more real earnings
management. Audit fee has a relationship with the three proxies, whereas the Big N audit firm is
associated with lower abnormal cash flow. Meanwhile, Sitanggang et al. (2020) found that a high
audit fee is associated with a higher level of abnormal cash flow, and Big4 is not significant with
any proxies. Conversely, from previous studies, a high audit fee is associated with a high level of
abnormal discretionary expense.

Thus, based on prior research that audit quality constrains a company’s ability to
manage earnings via accruals, we expect that companies may resort to more real earnings
management given incentives to manage earnings. Hence, we propose the following hypothesis:

H1: Audit quality, as operationalised by the Big N auditors and audit fees, is associated
with higher levels of real earnings management amongst companies with incentives to manage

earnings.

Agency Theory

Alchian and Demsetz (1972) explored agency theory, which is originally in economic
theory, and then, Jensen and Meckling (1976) developed this theory. Agency theory is defined as
the relationship between the principals, such as shareholders and agents such as the company
executives and managers. In this theory, shareholders, who are the owners or principals of the
company, hire the agents to perform work and expect them to maximise the company’s value.
By contrast, agents are motivated for personal benefit and try to find a way to maximise the
company’s value while also benefiting. The conflict of interest occurs when their benefit does
not match (Tummanon, 2000). In this case, the managers may choose to present incomplete
accounting information or manipulate earnings to conceal the actual information. Information

asymmetry and opportunistic behaviour make principals lack reasons to trust them.

VOLUME 2, ISSUE 3, September - December 2021 | page 66



913H1TUIANTINTIND N153ANTT wasdeauarans ISSN 2697-6609

To ensure that financial statements present actual and relevant information under
financial accounting standards, the external auditor, who acts as the agent of the principal
(shareholders) and is independent from other agents (managers, directors) (Institute of Chartered
Accountants in England & Wales, 2005), is responsible for auditing financial report prepared by
the managers and can make an assurance to the principals. Auditing helps to reduce the scope
of information asymmetry and opportunistic behavior.

A high audit quality constrains the ability to manage accrual earnings management,

where managers change to use real earnings management (Chi, Lisic, & Pevzner, 2011)

Earnings Management Model
Earnings management can be divided into two types, namely, accrual earnings
management and real earnings management.
1. Accrual earnings management
Jones Model
Jones (1991) found that total accruals (TA) comprise non-discretionary and
discretionary accruals. On the one hand, the former is an accrual transaction that the managers
cannot control and occurs from natural business factors. On the other hand, the latter is the
accrual transaction that uses managements’ discretion. That is, the managers can use discretion

in changing or controlling. Jones (1991) focused on measuring discretionary accrual.
Total accrual = Discretionary Accrual + Non-Discretionary Accrual

Jones (1991) used regression analysis to find the relation amongst total accruals
(TA), change in earnings (AREV) and property plant and equipment (PPE) by using data before the

companies detect the manipulation. The formula is as follows:

TA;; 1 AREV; ; PPE;

=g + B  Ire—
Ajt-1 Ait— Ajtq Ait—

However, the Jones model (1991) cannot estimate discretionary accrual accurately.

+ Ei,t

Hence, Dechow and Sloan (1995) explained that revenue consists of sales from cash and accrual.
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The managers manipulate through sales from accrual more than sales from cash because the
former cannot be reflected in the company’s cash flow. Dechow and Sloan (1995) developed the

Jones model (1991), which they regarded as the modified Jones model

Modified Jones Model
The modification is designed to eliminate the conjectured tendency of the Jones
model to measure discretionary accruals with errors when the discretion is exercised over

revenues. In the modified Jones model, the net receivables are excluded in revenues:

TAy 1 AREV;, — AREC;, _ PPE;,

= Qp + b1 2
A1 A1 A1 Ajrq

Extended Modified Jones Model
In addition to revenue, the managers can manipulate expense. Yoon and Miller
(2002) extended the modified Jones model by adding the change in the expense variable that

excludes accrual expense (AEXP-APAY), depreciation (DEP) and retirement (RET):
TA; AREV;: — AREC; AEXP; ; — APAY; DEP;; + RET;
L.t = B, + ,81 Lt Lt + X Lt Lt + s Lt Lt + gi't'
REV;, REV;, REV;, REV;,

After the Sarbanes-Oxley Act—a law to help protect investors from fraudulent
financial reporting by corporations—was issued in 2002, the managers shifted from using accrual
earnings management to real earnings management (Cohen, Dey, & Lys, 2008). Moreover, Graham,
Harvey and Rajgopal (2005) conducted a comprehensive survey to cash flow from operating
activities (CFOs) and found that they preferred to manage earnings through real earnings
management than accrual earnings management. The reasons are that the auditor and the
involved person tend to be interested in accrual more than real transaction about pricing or
production and that manipulation through only accrual transactions has high risk.

Research on audit quality and real earnings management is limited (e.g., Chi, Lisic,
& Pevzner, 2011; Alhadab & Clacher, 2018; Sitanggang et al., 2020). Most of them study on audit

quality and accrual earnings management (e.g., Krishnan, 2003; Chi, Lisic, & Pevzner, 2011; Alzoubi,
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2016; Houge, Ahmed, & Zijl, 2017). Thus, we are interested in investigating real earnings

management.

2. Real earnings management

Real earnings management is defined as a deviation from normal business practices
to manipulate report earnings (Roychowdhury, 2006; Sitanggang et al., 2020). Real earnings
management can be measured by three proxies, namely, operating cash flows, discretionary
expenses and production costs. Lower abnormal cash flow, lower abnormal discretionary
expenses and higher abnormal production costs can be used to indicate real earnings
management (Cohen, Dey, & Lys, 2008).

Managers attempt to temporarily increase sales during the year by providing
discount and more lenient credit term to customers. Sales volumes will initially increase but will
decrease when the price return to normal. However, high sales volumes from increased sales do
not always result in the same direction with operating cashflows because cash inflows per sale
tend to be lower than normal sales. A normal operating cash flow is formulated as a linear
function of sale and change in sales in the same period (Roychowdhury, 2006). An abnormal
operating cash flow (Abn_CFO) is calculated as the difference between actual cash flows from
operations and the expected level for each company-year (Cohen, Dey, & Lys, 2008). However,
in this case, the abnormality is defined as the standardised residual (Chi, Lisic, & Pevzner, 2011,

Sitanggang et al, 2020) as shown in the following formula:

Estimation of cash flows from operation activity
CFO;; 1 Sales;; ASales; ¢

—=q + a, +ag———+ ¢
Assets; ¢4 t Assets; 4 t Assets; ¢4 3t Assets; 4 i

In addition to increasing sale to meet the sales target, decreasing discretionary
expenses, such as R&D, advertising and maintenance, can increase current year earnings.
Decreasing such expenses most probably occur when they do not generate immediate revenue
and income. Hence, discretionary expenses are expected to lower than normal in real earnings

management. A normal level of discretionary expense is formulated as a linear function of lagged
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sales to avoid exceptionally low abnormality in discretionary expenses due to upward sales in
the current year (Roychowdhury, 2006). Abnormal discretionary expense (Abn Discexp) is
calculated as the difference between the actual and expected levels of discretionary expenses
for every company-year (Cohen, Dey, & Lys, 2008). However, in this case, the abnormality is
defined as the standardised residual (Chi, Lisic, & Pevzner, 2011; Sitanggang et al, 2020) as shown

in the following formula:

Estimation of discretionary expenses

Discexpit 1 Salesjt_1
W = 1tm nm it

More production to increase inventories can spread the fixed cost to each unit of
inventory resulting in a low cost of goods sold and a high profit margin. A normal level of
production cost is estimated as a linear function of sales at period t, inventory growth at period
t and lageed of inventory growth (Roychowdhury, 2006). Overproduction (Abn_Prod) is formulated
as the difference between actual production costs and its expected level for every company-year
(Cohen, Dey, & Lys, 2008). However, in this case, the abnormality is defined as the standardised

residual (Chi, Lisic, & Pevzner, 2011; Sitanggang et al, 2020) as shown in the following formula:

Estimation of production costs
Prod;; 1 N Sales; N ASales; ¢ N ASales; 4
———— = ————+¢ c Cop————————
Assets; ¢4 1t Assets; 4 2t Assets; ¢4 3t Assets; 4 at Assets; 4

+ Eit

Research Methodology
This study examined 621 listed companies in 2013-2019. Data were collected from the
Annual Report, Annual Registration Statements (Form56-1) from Stock Exchange of Thailand (SET)
and SETSMART for listed companies operating in Thailand. We collected data for all company
industries except for the following:
1) Companies in the financial industry, which comprise banking, finance and
securities and insurance because they have a different accounting practice and financial structure

from others.
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2) Companies under rehabilitation because they do not send a report to SET some
years. Data are not enough to collect.
3) Companies that have incomplete information in 2013-2019 because SET enters
after 2013.
A total of 368 listed companies or 2,576 observations were collected from 2013 to 2019.
This study used a balanced-panel data set, which is defined as a set of observation units in every
observation time period. However, this method has risk, where the results may not represent the

population due to the elimination of missing observations (Baltagi, 2005).

Estimation Of Real Earnings Management Variables

Real earnings management can be measured by three proxies, that is, operating cash flows,
discretionary expenses and production costs. Lower abnormal cash flow, lower abnormal
discretionary expenses and higher abnormal production costs can be used to indicate real
earnings management (Cohen, Dey, & Lys, 2008)

1. Estimation of cash flows from operation activity

CFO;; 1 Sales;, ASales; ¢ (1)
T Qg VAt Ayt &
Assets; ¢4 Assets; ¢4 Assets; ¢4 Assets; ¢4

where CFO is the cash flows from operating activity for company /i at period t.

2. Estimation of discretionary expenses

Discexp;; 1 Sales;_1 2
o = bt by — teu @)
Assets; ¢4 Assets; 4 Assets; 4

where Discexp is the discretionary expenses as the sum of R&D, SG&A and

advertising expenses for company i at period t.

3. Estimation of production costs
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Prod;; 1 Sales;, ASales;, ASales; ;4 (3)

= C1t + ot C3t Cat
Assets; ;4 Assets; ;4 Assets; 1 Assets; ;1 Assets; ;1
+ git

where Prod is the production costs as the sum of the cost of goods sold and

change in inventory for company i at period t.

The Abn CFO, Abn Discexp and the Abn Prod are computed as the difference
between the actual value and the normal levels predicted in Equations (1)—(3). We use these

variables as proxies for real earnings management.

Empirical Model

Abnormality for each proxy can be captured by estimating the standardised residuals from
Equations (1)-(3). Each of these residuals is regressed individually using Equation (4) (Chi, Lisic, &
Pevzner, 2011; Sitanggang et al., 2020). In addition to these individual regressions, the combination
of standardised residuals from three real earnings management activities (REM_Index) is regressed

as follows:

REM; = ag + a;LAudFees; + a;Big4; + asTenure + a,SOLV,_1 + asLMVE,  (q)
+ agPTB;_1 + a;ANI;_1 + agROA;_1 + &,

where
REM is the real earnings management proxies that calculate from
standardized residuals from equation 1-3.
LAudFees is the natural logarithm of audit fees.
Bigd is identified by 1 for Big 4 audit firm and 0 for non-Big 4 audit firm.
Tenure is identified by 1 for three consecutive years audited by the same audit

firm and 0O for otherwise.

SOLV is the solvency ratio or ratio of total liabilities to assets as leverage
measurement.
LMVE is the natural logarithm of market value equity.
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PTB is the price-to-book ratio.
ANI is the change in annual net income.
ROA is the return on asset.
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Table 1 List of variables and expected sign

Expected sign

Variables Type of Measure Description abnormal REM
variables Index
cfo | discexp | prod
REM Index | dependent
Lnaudfee; | independent Proxies to High audit quality constrains the ability to - - + +
Bigd, independent measure audit manage accrual, manager shifts to manipulate - - + +
quality through real earnings activities
Tenure; control Indicate the extent | Longer (shorter) tenure indicates deteriorating -] - [ +O | +06)
of auditor’s audit quality, which should be positive
monitoring quality | (negative)
SOLV; control Use to control the | The companies with high solvency ratio tend to + + + +
company’s unique | enhance real earnings management as debt is
characteristics higher than equity
LMVE,; control because of a The company with a low market value equity - - - +
different size, tends to increase real earnings management
income more than that with a high market value equity.
PTB,, control performance, The company with low PTB tends to enhance - - - +
growth real earnings management to attract investors’
attention more than that with high PTB.
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AN,

control

ROA:

control

opportunities and

value

A positive relationship with real earnings + + + +
management as management wants to maintain
consistent profits by avoiding any impact on

shareholders and outsiders.

Low company performance tends to enhance - - - +

real earnings management.
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Results and Discussion

Tables 2 provides descriptive statistic for all variables in real earnings management
regression with its relation to audit quality. Audit quality is defined from audit fee, Bigd audit firm.
The mean REM Index is -0.0388. The mean of three proxies, Abn CFO, Abn Discexp and
Abn Prod, are 0.0139, 0.0014 and -0.0235, respectively, which is consistent with prior studies,
such as Cohen, Dey and Lys (2008) and Chi, Lisic, and Pevzner (2011). The average audit fee is 7.6
ranging from 5.8 to 11.9. Of the companies, 64% are audited by the Bigd audit firm, and 36% are
audited by the non-bigd audit firm. Of which, 88% are tenured companies in the three consecutive
years audited by the same audit firm.

Table 3 shows the correlation result amongst variables. Abn CFO, Abn Discexp and
Abn_Prod are negatively, negatively and positively correlated with REM_Index, respectively. The
audit fee is positively correlated with REM Index, negatively correlated with Abn CFO, negatively
correlated Abn Discexp and positively correlated Abn Prod. Bigd is positive with REM Index.
Tenure is only negatively correlated in Abn_Discexp. These correlations suggest that the audit fee
is correlated with a greater level of real earnings management. The correlation of Bigd, tenure
and real earnings management is weak. However, all these are merely univariate associations, and

we should rely on the multiple regression analyses for our inferences.

Table 2 Descriptive statistics for all variables in real earnings management model

Variables Obs. No. of Firms Median Mean S.D. Min. Max.
Abn_Cfo, 1275 319 0.0120 0.0139 0.1030 -0.4764 0.5606
Abn_Discexp, 1275 319 -0.0175 0.0014 0.0834  -0.1849 0.5064
Abn_Prod, 1275 319 -0.0143 -0.0235 0.2133 -1.3362 1.2905
REM_Index, 1275 319 0.0013 -0.0388 0.2970  -1.9302 1.7204
Lnaudfee, 1275 319 7.3902 7.5663 0.7532 5.7683 11.8881
Big4, 1275 319 1 0.6369 0.4811 0 1
Tenure, 1275 319 1 0.8808 0.3242 0 1
SOLV,,; 1275 319 0.3661 0.3708 0.1900 0.0118 0.9029
LMVE, 1275 319 15.4155 15.6670 1.5309 9.8884  20.9963
PTB:, 1275 319 1.7249 2.7394  3.2899 0.0050 37.1367
ANl ; 1275 319 0.0292 -0.0029 0.8580  -4.9242 5.6130
ROA; 1275 319 8.2766 10.0556 74714  -0.2311 75.0568
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Table 3 Correlation results
Variables (A) B) © (D) (E) (F)
Abn_Cfo, (A 1
Abn_Discexp; (B) 0.0820 *** 1
Abn Prod; (C) -0.1645 *** -0.2719 *** 1
REM Index, (D) -0.5298 *** -0.5373 *** (0.8787 *** 1
Lnaudfee; (E) -0.0556 ** -0.0742 *** 0.0798 *** (0.1059 *** 1

Bigd, (F) 0.0454 ** 0.0477 ** 0.0652 *** 0.0196 0.2357 *** 1

Tenure; (G) 0.0340 -0.0873 *** -0.0508 ** -0.0236 0.0393 *  0.1174 ***

SOLVy,; (H) -0.0681 *** 0.0440 ** 0.0621 *** 0.0559 ** 0.2181 ** 0.0331

LMVE,, (I)  0.0839 *** -0.0813 ** -0.0608 ** -0.0529 ** (05265 *** (0.3114 ***

PTB;; (J) 0.0691 *** (0.1925 *** -0.2236 *** -0.2665 *** 0.0648 *** (0.0913 ***

ANl (K) 0.0680 ** 0.0081 -0.0297 -0.0475 *  -0.0057 0.0226

ROA.; (L) 0.3138 *** (0.1176 *** -0.2602 *** -0.3418 *** -0.0359 0.0753 ***
Variables (G) (H) (1) () (K) (L)

Tenure, Q) 1

SOLV,., (H) -0.0684 *** 1

LMVE, , () 0.1050 ** 01655 *** 1

PTB;, (J) 0.0722 *** 0.0585 *** (0.4141 *** 1

ANl (K) -0.0249 -0.0020 0.0572 ** 0.0653 ** 1

ROA:; (L) 0.0716 *** -0.2836 *** (0.2911 *** (02859 *** (02711 ** 1

Note *, ** *** denote 0.1, 0.05 and 0.01 significance levels, respectively.

This study uses two indicators, that is, audit fee and Bigd audit firms to measure audit
quality. Then, the study uses the combination of standardised residuals as lower Abn_CFO, lower
Abn_Discexp and higher Abn_Prod to measure real earnings management. Table 4 shows the
association between audit quality and real earnings management by using fixed and random
effects models. From the FE test, alphas i exist, thereby confirming that the fixed effect exists.

Moreover, Hausman chi-square is significant for Abn_CFO, Abn_Discexp, Abn_Prod and REM_Index.
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This result means that the fixed effects model is more reasonable than the random effects model.
Hence, we explain the result of the fixed effects model.

The results from the regression indicate that the audit fee is significantly and negatively
related to abnormal discretionary expense, and Bigd is insignificant. They are all negative signs
consistent, which is with the findings of Chi, Lisic, and Pevzner (2011). The negative relationship
between audit quality and real earnings management indicates that high audit fee is associated
with lower abnormal discretionary expense. Abnormal discretionary tends to be low when real
earnings management inflates. This result suggests that a high audit quality tends to be more real
earnings management. However, considering the existence of real earnings management, three
proxies should be used.

Audit fee and bigd are insignificant in abnormal operating cashflow and abnormal
production cost. They have negative signs in abnormal operating cash flow, which is consistent to
prior studies (Chi, Lisic, & Pevzner, 2011; Sitanggang et al., 2020). The audit fee is positive, similar
to Chi, Lisic,& Pevzner (2011), contrary to bigd. The overall signs of real earnings management
activities as signalled by the real earnings management index show insignificant results in audit
fee and bigd audit firms.

In addition, the result shows that some control variables are significant with real earnings
management. Tenure is significantly and negatively related to the abnormal discretionary
expense. Longer tenure is associated with lower abnormal discretionary expense. The solvency
ratio or the ratio of total liabilities to assets as leverage measurement is significantly positive in
Abn_CFO and significantly negative in Abn_Discexp, Abn_Prod and REM Index. They are not in
the same direction. These results suggest that the companies with a high solvency ratio tend to
enhance real earnings management in abnormal operation cash flow and the companies with a
low solvency ratio tend to deflate real earnings management in abnormal discretionary expense
and abnormal production cost. These results are not consistent with those of Bumrungyat and
Sutthachai (2016)., which are all significantly positive. LMVE is the natural logarithm of market
value equity, which is negatively significant with the abnormal discretionary expense and is
positively significant with abnormal production cost. The company with high market value equity
tends to increase real earnings management less than that with low market value equity.

Therefore, the company with low market value equity tends to enhance real earnings
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management in abnormal discretionary expense. PTB is the price-to-book ratio, which is positively
significant with the abnormal discretionary expense and is negatively significant with abnormal
production cost. The company with low PTB tends to enhance real earnings management to
attract investors’ attention more than the company with high PTB. Thus, the company with low
PTB tends to enhance real earnings management through abnormal production cost. ROA is
significantly negative in abnormal discretionary expense, suggesting that low company
performance tends to enhance real earnings management.

Overall, high audit quality has no effect on real earnings management. When classifying by three
proxies, the relationship between the audit fee and abnormal discretionary expense is only
negatively significant. Audit fee and bigd are not significant in abnormal operating cash flow and
abnormal production cost, although they show correct direction signs. This result implies that
managers enhance real earnings management through decreasing discretionary expense when a
high audit quality limits the ability to manage accrual earnings management. On the contrary,

operating cash flow and
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Table 4 Table shows the association between audit quality and real earnings management

Fixed Effect Model Random Effect Model

Variables Abn cfo Abn_Discexp Abn_prod REM Index |Abn cfo Abn Discexp Abn _prod REM_Index
Constant 0.0806 0.1568  *** -0.4498 -0.6872  * | 0.0454 0.1433  *** -0.2901 ** -0.5118 ***
Lnaudfee; -0.0108 -0.0096  * 0.0101 0.0305 -0.0129 *  -0.0065 0.0017 0.0156
Bigd, -0.0043 -0.0014 -0.0312 -0.0255 0.0022 0.0022 0.0048 -0.0077
Tenure; -0.0082 -0.0059  ** 0.0057 0.0198 -0.0082 -0.0061  ** 0.0102 0.0262
SOLV 0.1454 *** -0.0573 *** -0.1696 ** -0.2578 **¥ 0.0466 ** -0.0378 ** 0.0391 -0.0208
LMVE, -0.0023 -0.0032  * 0.0280 ** 0.0335 **| 0.0010 -0.0052  ** 0.0187 *** 0.0299 ***
PTB:.: 0.0006 0.0010 *-0.0080 *** -0.0096 0.0005 0.0017  ** -0.0107 ** -0.0156 ***
ANl 0.0017 0.0012 -0.0035 -0.0065 -0.0010 0.0006 0.0035 0.0055
ROA:; 0.0008 -0.0007  *** 0.0009 0.0008 0.0023 *** -0.0004  ** -0.0019 ** -0.0044 ***
Industry No No No No Yes Yes Yes Yes
Year Yes Yes Yes Yes Yes Yes Yes Yes
Company-year 1275 1275 1275 1275 1275 1275 1275 1275
Companies 319 319 319 319 319 319 319 319
RSS 4.3452 0.4219 13.9867 24.4859
RMSE 0.0678 0.0211 0.1217 0.1611 0.0689 0.0219 0.1252 0.1675
F-test 2.0051 ** 42109 ** 22018 ** 23493 **
Chi-Square test 46.4647 *** 417411  ** 48.3783 *** 68.7525 ***
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Fixed Effect Model Random Effect Model

FE Test 53516 *** 47.2302 *** 7.4926 *** 76437 ¥
Hausman Chi-Square 54.46 *** 344927 *** 79.05 ** 126.69 *** 54.46 *** 344927 ** 79.05 ** 12669 ***
Overall R-square 0.0025 0.0012 0.0004 0.0066 0.0984 0.0196 0.1271 0.1860
Within R-square 0.0249 0.0508 0.0272 0.0290 0.0093 0.0414 0.0051 0.0066

Note *, ** and *** statistical significance at 0.1, 0.05 and 0.01, respectively

VOLUME 2, ISSUE 3, September - December 2021 | page 81



AFHITUIANTINGIND N15IANTT wazdAuAIEnS ISSN 2697-6609

production cost may be considered, but they are not the main factors to use in upward real
earnings management.

The insignificant result in abnormal operating cash flow and abnormal production cost
can imply two ways. First, inventory management ‘Just in Time’ is an alternative way to reduce
cost. Then, overhead expense and carrying cost from excess inventories are reduced.
Companies can obtain a high profit, and ending inventory is not over. Products are enough for
customers’ needs and can be sold at a regular price. Sale promotion and discount may be
available to customers, but they are not so frequent until cash inflow has a significant effect.

Second, our sample is not enough causing an insignificant result.

Conclusions And Recommendations

This study indicates three proxies, that is, abnormal operating cash flows, abnormal
discretionary expense and abnormal production cost, which are negative, negative and
positive, respectively. The real earnings management comprised of lower operating cash flows,
lower abnormal discretionary expense and higher abnormal production cost.

However, our findings show that the audit fee is significantly and negatively related to
abnormal discretionary expense, and Bigd is insignificant. The negative relationship between
audit quality and real earnings management indicates that high audit fee is associated with
lower abnormal discretionary expense. Audit fee and Bigd are insignificant in abnormal
operating cashflow and abnormal production cost, respectively. The overall signs of real
earnings management activities as signalled by real earnings management index showed
insignificant results in audit fee and Bigd audit firms. Overall, high audit quality has no effect
on real earnings management. When classifying by three proxies, the relationship between the
audit fee and abnormal discretionary expense is only negatively significant. Audit fee and bigd
are not significant in abnormal operating cash flow and abnormal production cost, although
they show correct direction signs. This result implies that managers enhance real earnings
management through decreasing discretionary expense when a high audit quality limits the
ability to manage accrual earnings management. On the contrary, operating cash flow and
production cost may be considered, but they are not the main factors to use in upward real
earnings management.

The insignificant result in abnormal operating cash flow and abnormal production cost

can imply two ways. First, inventory management ‘Just in Time’ is an alternative way to reduce
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cost. Then, overhead expense and carrying cost from excess inventories are reduced.
Companies can obtain a high profit, and ending inventory is not over. Products are enough for
customers’ needs and can be sold at a regular price. Sale promotion and discount may be
available to customers, but they are not so frequent until cash inflow has a significant effect.
Second, our sample is not enough causing an insignificant result.

From our results, an association exists between high audit quality and lower abnormal
discretionary expense. However, direction signs of audit fee and tenure are consistent with
those of previous studies. Those signs suggest that lower abnormal operating cash flow, lower
discretionary expense and higher production cost exist.

Manager. The result of this study suggests that managers enhance real earnings
management through the discretionary expense, which can make a temporary performance
for the managers. However, this method is not efficient in the long run, and our study does not
recommend this for managers as it will reduce the company’s value.

Shareholder. Real earning management by managers provides a high profit to the
company. The result can create temporarily satisfaction with shareholders. Our findings show
that a high audit quality makes managers maximise real earnings management through
discretionary expense. This finding can remind shareholders to be careful, and they should
allow the audit committee to randomly check the managers to protect their rights.

Investor. Real earning management by managers provides a high profit to the
company. The result can be attractive to investors. From our findings, the auditor’s monitoring
can make the managers switch to enhance real earnings management through discretionary
expense. Investors should study more information, specifically in discretionary expense and
compare the performance of companies with many prior years before investing.

Auditor. A high audit quality can make the managers shift from accrual earnings
management to real earnings management as it is difficult to verify. Our results in Abn_Discexp
is significant. The auditor should make more intensive auditing on those expenses to find some
unregular transactions and report through KAM in the financial statement to communicate
with financial statement’s users, such as shareholders and investors.

Regulator. Real earnings management can attract investors, but regulators should
randomly check for some companies to build the confidence of investors and warn the
companies that they are always being monitored by regulators. However, this process can

reduce real earnings management.
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Research on audit quality and real earnings management is limited (e.g., Chi, Lisic, &
Pevzner, 2011; Alhadab and Clacher, 2017; Sitanggang et al., 2020). Most of them studied audit
quality and accrual earnings management (e.g., Krishnan, 2003; Chi, Lisic, & Pevzner, 2011,
Alzoubi, 2016; Houge, Ahmed, & Zijl, 2017). Our research findings are not significant for three
proxies to measure real earnings management. Therefore, future research studies can
additionally provide audit quality and real earnings management by adding some factors to
measure audit quality or study pre- and post-financial crisis.

The limitations of this study are as follows. First, some data are unavailable to
download. That is, SETSMART was only available five years (2015-2019), and data in the
remaining two years (2013-2014) are manually collected from the financial statement
downloaded from SEC. The secondary data, such as audit fee, Bigd and tenure, are also
manually collected from 56-1. Second, some companies have recently entered SET, but the
data are inefficient to collect, and observations are reduced. Given this limitation, our findings
have less testing capabilities, where some variables that we expect to be significant might not
be significant at all.

However, this study also finds the relationship between audit quality and real earnings
management. Although variables are not all significant, audit fee and tenure show a correct
direction sign. To make these variables significant, further studies should collect more data

and obtain more observations based on these variables.
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Abstract

The purpose of this study was to identify financial ratio factors that affect securities
prices by using Ohlson's (1995) model using company data in the Stock Exchange of Thailand.
The study used a Panel Generalized Least Squares (PGLS) technique between 2005 and 2020.
Ohlson's model study found that the variables that affect securities prices include the price-
to-book value ratio (P/BV ratio), the price-to-earnings ratio (P/E ratio), the forecasted price-to-
earnings ratio (Forward P/E Ratio), the earnings per share (EPS), the forecasted earnings per
share (FEPS), the systemic risk (Beta), and the size of the firm. Investors can use this model to

help valuation the price of securities.

Keyword: Valuation, financial ratios, stock
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yarmudeyBsaliu (Book value per share)

Book value = Total Asset — Total Liabilities

Book value per share = Book value / number of shares outstanding
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HOVU(BVPS) [Funindsiuinesnsiy  [fan1s o
ilAusassdie  [fufl 31/03
AUIUUYDININTT = SUuEsiy
UBININTT
Mlsavssievu | Alsanidenu fe Mls Mlsgvizvesianis + Ohlson Model (1995)
(EPS)  [vBvesiamsmisie | Juil 31/03
AUIUUYDININTT = SUuEaiy
URINANT
mansalmls nsaianisalinlsandee nsaanisainils + Ohlson Model (2001)
quissieniu  piu (S&P Capital 1Q) (CIQ[gvEsiaviua v
(FEPS)  festimate consensus)  [Jutian 12 wwou
Kfuanniuil 31/03
arudesiidu g Ao Aranuidesd pudianduan - Capital asset
55UUBETA) [Juszuuaes wuus1edUR pricing Model (CAPM)
mannsng (Systematic  [faunas 2 Y
Risk) Fusaust Tud
31/03 (MSCI
Benchmark)
pUIneIRaNIsREIAvesiants Wuau | yaAmanning + Fama-French Model
(Size)  |Aosawizvesianis Ia pwsiainainved
lneyarmdnvindany  fans o Judl
1AINAA 31/03
seiuniiauvessziunilauvesiants Wumidausiumes - Trade-off
Aams  poudssanizues Aans o Juil Theory
(Leverage) [ian13 31/03 + AUNSNE
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AuUs e N13IANA Joydnwall | wauiiiendes
ANNT
5IUVDININT
Suit 31/03
Rudunadne |Judunadedenu Ao [Sulunadne o - Ohlson (1995)
#aVu(DPS) Quilunavamueiiuson  [fuil 31/03 Reformulation Model

glvungferumsme | I1uruvueanssy

IIUIUUVBININTT UBINANIS

LUUINADIN LTI UNISANEY

Pit=ﬂ0 + BIBVPSit + BZEPSit + B3EPS:} + ﬁ4betait + ﬁsSizeit +
Beleverage;; + p;DPS;; + €;;

Taenfauls
P, = S1AMENNSNEVRININTT | 8 1A t
B = A1 Intercept

¥ a

BVPS; = 4am1audnysenuvediants i s 1aan t
EPS;: = MlsanSaoniuvesians i o 1aan t

FEPS; = Ann1salintsanSreviunesianis i o e t
Betay = ANMABITLTUSTUUYDIRINT | 24 1oan t
Sizey = YUIAYBINING i 2 1IAN t

Leverage; = sysunilauvesianis i s van t

DPS;; = Rutunadgsenuvasiants i s 1aan t

3. 35115719a0/ (Model and Estimation Method)

AEnsneaddvesnguisniudlen1siidulsiavae 3 649 lun garmiudyddeviu

(Book value per share), ﬂ"wliqw%m'a‘vfu (Earnings per share) LLazmmﬁaiﬂ°113qm§m'amu

q
(%

(Forecast eamings per share) 313AaBAVIALNTS FamsiyarmuliyTseru(BVPS) unmisiis
aunsiteldsudanusmuainsaunddu sandeyarimudad (P/BV) nmsuninlsandsoriu
(EPS) srwnsviaaun sl erAsudauusauansiadniiy sinatasienilsanddeiu (P/E) uaz
n1suAIANsainlsanseeviu(FEPS) sshsaunmafieasududsnuainsandidu s1en

AaRRaRIAN1Slintsavasienu (Forward P/E)
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mnildnmageunaasusiia (Econometric) Tngldmsdssanmannisnistasaesiion
ﬁqmwuﬁ"’ﬂﬂ (General Least Square: GLS) ¥Mn153tAT1z#N150n008 (Regression Analysis) e
AudLTusszminsiuUsmuiufuyseS unesnan luauns lngagviinismaaeuiungusegie
Fonunvimuaniou ndsntuazshmaneaeuusniiumegaamngsy Inenenguilsguamngsy
oonidlu 8 gramnssulneBasuuuunsuismunaandnninduisssmelng sl

Lan@E@unITUNEATLALEAA1MNTINDINNT (AGRO) Usenaulumie 17 uSew lewn BR, BRR,
CBG, CPF, GFPT, ICHI, KSL, MALEE, MINT, M, SAPPE, CFRESH, STA, TACC, TKN, TU, TVO

2. gaaunssuduagulaauilan (CONSUMP) Usenaulunieg 3 uSyw Lewn JUBILEE,
MODERN, TOG

[y

3. gMANMNTINTININTTRU (FINCIAL) maﬂa;wg"malﬁé’ﬂﬁﬂaﬁ%laiimqmmwmsmqiﬁa
mMsutmlunuidose esnmstuinduusluwmsiudumsdufinanzgpamnssu
firnauansinsangmamnssudy

4. gnamnssNduA1gnaIMNIsN INDUS) Usenaulusag 10 uS¥m Laun AH, IVL, PCSGH,
PTTGC, SNC, SAT, TSTH, STANLY, UEC, VNT

5.9 0@1NNIsUBAINITUNT Wy wavn 0ds 13 (PROPCON)Usenouly
A28 33 USEN LaA AMATA, ANAN, AP, BJCHI, CPN, CK, DRT, DCC, EPG, FPT, ITD, LPN, LH, MK,
NWR, QH, RML, ROJNA, SIRI, SC, SEAFCO, SCCC, SF, STEC, STPI, SPALI, PLAT, SCC, TASCO, TPIPL,
TTCL, UNIQ, WHA

6. 9AAIMNITUNSNEINT (RESOURC) Usenauluaay 20 uS¥w Laun BCP, BAFS, BANPU,
CKP, DEMCO, EGCO, EA, ESSO, GPSC, GUNKUL, IRPC, LANNA, PTTEP, PTT, RATCH, SGP, SPCG,
TOP, TPCH, TTW

7. 9AEIMNITUUING (SERVICE) Usenaulusay 39 u3um Lawn AOT, AAV, AS, BA, BCH,
BDMS, BEAUTY, BEC, BJC, BTS, BH, CENTEL, CHG, COM7, CPALL, WORK, GRAMMY, HMPRO, JWD,
KAMART, LPH, LOXLEY, MAJOR, MCOT, MEGA, MONO, PLANB, PSL, RCL, RS, SVH, GLOBAL,
MAKRO, SINGER, TKS, THAI, ERW, TTA, VGI

8. gnaunssuwalulad (TECH) Usenauluay 17 u3¥m lewn ADVANCE, AIT, CCET,
DELTA, HANA, INTUCH, JAS, KCE, MFEC, SAMART, SDC, SAMTEL, SVI, SYMC, THCOM, DTAC, TRUE
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NANSNAFBUNINED
1. Wan1agaUNNadAvane 7 Jadenidwansenudan1suseiliuyanivadnsidiunig
QYIS

a L3

NnHaMIAnvINMTlaTidadeidmanssnusiensusziiuyarivessnadumanisiiu
FImaIAdeNafINTYTRoU(P/BY) TImnanasieilsgvsseliu (P/E) warsiAnainienInnITel
Alsanseieviu(Forward P/E) laglduuuiiaesues Ohlson wnuszyndldlunisussiiiuganr1ves
Samdrumanisiiulunatavanninduisuszimalne Fsusznevludeduuseduie 1. yarian
Uydsionu BVPS) 2.5 lsqnBaevfu(EPS) 3.aansaliilsanseiu(FEPS) 4.anandssiiduszuy
(Beta) 5. 1UAUIRINIISIZE) 6. SeRuMHAUTDIRINT (Leverage) 7. Sutlunaroiu(DPS) dailna

nsEnen Wusaseluil

A5199 2 NANISNAADUNIIADAVDIFILUST LUV

Variable Obs Mean Std. Dev. Min Max
Symbol

No 2,085 70 40.134 1 139
T 2,085 2,012 4.322 2,005 2,019
EPS 1,903 1.750 4.505 -12.584 61.163
FEPS 1,513 2.079 4.420 -5.104 42.533
BVPS 1,904 12.044 29.653 -34.763 737.361
DPS 1,904 1.057 3.251 0.000 83.730
PAVG4 1,780 26.796 57.446 0.125 542.235
BETAT 1,734 0.485 0.331 -0.377 1.799
LEV 1,907 0.283 0.184 0.000 0.843
MKCAP 1,772 56789.960 131826.900 204.000 1576677.000
LNMKCAP 1,772 9.677 1.566 5318 14.271
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v A

M13199 3 MIUTBULTBUNAIINNITNAAEUNNTUTHELYAA1Y8IgnTIdUMaNSRY SAnaaseyarnudnydderiu (P/BV) Mawuuteyasiuynanainnssy

o w a

wazhuUwenusIegaaInngsu e () = Standard Error waz SudAgvneata 3 szaufia 109% [¥], 5% ] uaz 1% [***]

dausasuna wl%'aam.lj u na‘gsﬁazha INHATUATAIUNS ﬁuﬂ”‘:aﬂ‘iﬂm dus ad’auﬁuw:t il NSNS usns #fvaTulads
naInniIg NMIuUR usinm andNnnNssy warnasgsyg

yasaninydeaaiiu +
(BVPS)
P + 0.079  **x -0.541 8.063 ** 0918 * -1.366  x** 0.248 0.078  *xx 0.240
(EPS) (0.006) (0.621) (3.314) (0.509) (0.463) (0.276) (0.022) (0.549)
nananIalinlgmBaniu + 3.339 4018  xx* 3.803  ** 5.345  *xx 7103 4222 wxx 0329 * 4074 s
(EPS?) (0.240) (0.760) (1.618) (0.929) (0.511) (0.574) (0.200) (0.802)
AUNGUDIARATS + 0.971  **x 1561  *** 2897  *xx 1.305  *** 0.880  **=x 1.325  xk* 2090  Fxx 1.031
(Size) (0.045) (0.169) (0.835) (0.174) (0.052) (0.155) (0.119) (0.142)
srdundAunnsAanis - 0519  **x -4.004  xx* 4870  ** -1.509 0.347 0.401 0.225 3122 wxx
(Leverage) (0.192) (0.983) (2.038) (1.062) (0.296) (0.855) (0.451) (0.866)
Wuithuasmju - 7.068 5355  *xx 17.923  ** 8535  *xx 7521 5457 12.358  *** 7.194
(DPS) (0.388) (1.352) (8.566) (1.217) (0.685) (1.107) (0.714) (1.055)
adaehiustuy - -0.300  ** -1.648  ** 1299 * -1.885  ** -0.148 0.294 1.022  xex 3.956  xxx
(Beta) (0.147) (0.738) (0.782) (0.487) (0.147) (0.518) (0.281) (0.565)
shundugashennieydeaiu 7746 x| L1165 *F* | 23449 x| 110024 Fx 7865  *** S11.477 %% | 116124 FFx | 11307 ***
(Inverse BVPS) (0.418) (1.574) (5.379) (1.337) (0.508) (1.706) (1.154) (1.317)
PRI 0420  *** 0536  *** 0.644  ** 0177  ** 0062 * 0.298  x** 0.585  *** 0.760  ***
(Constant) (0.030) (0.073) (0.285) (0.089) (0.037) (0.068) (0.043) (0.152)
INUIUADYR 1480 152 26 109 379 210 402 202
Funuiu 139 17 3 10 33 20 39 17
Chi2 3153.743 *** | 397.513 *** | 080.138 *** | 403.424 *** | 2576736 *** 537.018 *** | 1671.492 *** | 2840.600 ***
R2 69.222% 34.616% 21.600% 51.624% 86.531% 28.858% 86.779% 95.932%
Log likelihood -2140.223 -172.405 -16.727 -52.322 -459.800 -172.010 -753.220
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M19199 4 MIUTEUTEUNEIINMINAAUNTUTHTLLAAI8I8RTIAIUN1INTRN T1A19ansiaflsgyd (P/E) MMUUTeyasiuynanavnssuiagshuuen

o w aa v A

Juswgmnamnssy swunewe: () = Standard Error waz Wed1Ayn19add 3 sedufo 10% ¥, 5% [**] uag 1% [***]

o = 3aduna | aaudlatne INHASUAY fuainilina AuaAn adounsunswe’ - o
sudsasuna o o & - . nsnenns usns watulad
naImnidg NN PhlZak) ud1na B_Glﬂ'l‘l/iﬂii&l warnasgaNg
waeneunTrdeamiu + 0.954  **+ | 0511 *** | 0.249 0.456  *** | (.823 k*x 0.392 **% | 0.622 *** | 0709 *xx
(BVPS) (0.006) (0.048) (0.230) (0.061) (0.046) (0.471) (0.014) (0.067)
flssgnsaaiiu +
(EPS)
mMsainnsaiflsans + -0.379  ** 4.812 *** | 14071 *** | 3251 k*x | §695  kx* 3.876 *** | -0.881 k*k | 0173 xkx
caarfu b
(EPS*) (0.153) (0.445) (2.324) (0.791) (0.472) (0.391) (0.205) (0.054)
AEUEeRAATS + 1.183  *** | 1593 **=* | 0.819 1.210 *** | 0.337 ** 0.956 *** | 2699 k*x | 1116 **+
(Size) (0.392) (0.112) (1.116) (0.158) (0.451) (0.097) (0.933) (0.105)
srduniAunasAnnIs - -1.165  *% | 6025 *** | 4223 2,077  wxx | 1144 wx -1.224 1.450 ***| 0.964
(Leverage) (0.100) (0.803) (9.655) (0.649) (0.393) (0.746) (0.231) (0.680)
Wuiluwasaniu - -0.007 3.791 **+ | 9511 6.799 **% | 7.080 #** -1.815 * 12461 *** | 2019 **
(BPS) (0.173) (1.197) (12.981) (1.285) (0.798) (0.701) (0.903) (0.791)
erandeoTiElussun - -0.645  **% | _3.009 *** | -0.309 -1.493  *** | 0347 21569 wxx | 1189  xwx | 0483  *+
(Beta) (0.048) (0.405) (2.179) (0.363) (0.759) (0.384) (0.244) (0.239)
shundurlsanssaiu -8.757 *** | .0.185 *** | _8684 -9.405 % | 2451 kwx 6429  wxx | 21,704 xex | 9340 ***
(Inverse EPS) (0.341) (0.872) (7.680) (1.210) (0.381) (1.150) (0.904) (1.132)
it 3279  **+ | _.0.839 -4.315 0.749 4792 wwx 3.929 x| 0.042 6.075  *4*
(Constant) (0.154) (0.635) (5.531) (0.735) (0.639) (0.292) (0.199) (0.730)
Fuuaya 1480 152 26 109 379 210 402 202
FuuRu 139 17 3 10 33 20 39 17
Chi2 805683.420 *** |12634.370 *** | 247.920 *** |3610.850 *** |16401.900 *** | 6020.280 *** |13070070 *** |49333.060 ***
R2 98.44% 92.07% 76.39% 80.65% 95.44% 78.56% 85.79% 95.89%
Log likelihood -5576.131 -490.594 -302.059 -1311.785 -683.494 -1653.044 -732.264
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M19199 5 MSUSEUMEUNENNN VAR UM TUTEILAAYRdRTd LN TRY SIPma1ndenInnnsaiinlsgyis (Forward P/E) ialuutoyasiuynananmnssy

o w a

waznuusenNJuseananasy vianews): () = Standard Error way WedAeyynedif 3 ssaufia 10% [, 5% [**] uay 1% [***]

sudsasuna u-l%'amu;\ u nq‘;;shm.ho INHASUATANUNS ﬁun"':aﬂinﬂ due aﬁ’onﬁumv% Wl ninuns usn1s watulad
NAIUIY NInUa us‘inn qma'mnssu warnasgsg

ST + 0437  *** | 0394  *%*| 0329  * | 0377  ***| 1005 ok 0397  *** | 0425 %% | 0205  ex
(BVPS) (0.016) (0.051) (0.190) (0.060) (0.042) (0.062) (0.028) (0.045)
FlsauBamiu + -0.003 2169 *** | 6736 1024 | 0211 0955  *** | 0011 0.851  xw*
(EPS) (0.042) (0.504) (4.900) (0.344) (0.250) (0.289) (0.042) (0.234)
asaansainlsgnsaanu +
(EPS®)
AU GUBIATANS + 1052 *** | 1087  ***| 1321 1027 ***| 0.903 ok 0580  *%* | 1441 e | 1136 ww
(Size) (0.036) (0.121) (1.035) (0.165) (0.069) (0.151) (0.098) (0.118)
vl AunasAants - 0645  *wx | 2874 x| 3807 -0.815 -0.362 4733 = | 0350 2658  *%*
(Leverage) (0.257) (0.929) (8.533) (0.948) (0.402) (1.164) (0.512) (0.521)
Suiluwasau - 4737 x| 5825  +x | 17.003 7.843 %% | 10380  *** 5743 v | 0777 0.076
(CLS) (0.380) (1.283) (11.984) (1.325) (0.673) (1.123) (1.049) (0.262)
ArandaeiiEiussa - 0.064 -0.232 -0.990 -0.517 -0.206 -0.066 -0.265 0589 **
(Beta) (0.056) (0.517) (2.034) (0.340) (0.183) (0.390) (0.263) (0.279)
dhunduaanisaifilsgns 7926 *w% | 7683 %% | 12256 % | -8.690 %% | 7705 %% | 6562 %% | 11166  *** | -10.105  ***
?:m':% FEPS) (0.292) (1.189) (6.943) (1.355) (0.608) 1.577) (0.996) (1.017)
el 4336 %% | G555 x| 9521w | 5101 %% | 0172 3508 %% | 12090  *** | 10589  **
(Constant) (0.223) (0.788) (2.274) (0.774) (0.342) (0.575) (0.845) (0.565)
duudiaya 1480 152 26 109 379 210 402 202
A1UKY 139 17 3 10 33 20 39 17
Chi2 5184500 *** | 327.660 *** | 16.416 *** | 588.381 *** | 12123.301 *** 304.842 *** | 1467.546 *** | 528540 ***
R2 23.504% 25.458% 38.436% 72.288% 96.896% 57.054% 9.424% 60.145%
Log likelihood -5088.173 -455.787 - -270.583 -1264.105 -554.944 -1614.270 -650.516
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v

M13199 6 NMIUTHULTBUNAIINNITNAAEUNTUTHELYAA1Y8I8nTIdIUMINSRY SAnaaseyarn LTy dreriu (P/BV) Mauuuteyasiuynanaivnssy

waznuukeniusegaainnssy TudslSeudieutiunanaavismuanufgiuvenay

< - w3avug NRUGIDLINY Fuaialina Aue advusuNI e’ - o
shulsasuna o o & INHASHLATAIUIS - g NSWENNS usns #IaTulady
NnaNanuIg NIUUA ustna anAIUNITH uarnasse

yaeauinydeaaniu *
(BVPS)
fAtlsgnseariu * + v ) ? - x - x - x + 2 ¥ v " ?
(EPS)
Asaansainlsgnsaaiiu + + v + v + v + v + v + v - x + v
(EPS¥*)
AUINADIAINS + + v + v + v + v + v + v + v + v
(Size)
srduntauanAaInTs i + x B v + x - ? + ? + ? + ? + x
(Leverage)
Wutlunaaaliu i + x + x + x + x + x + x + o " x
(DPS)
andavimilusyuu i i v ) v i v i v i ? + ? i v + x
(Beta)
frunduyamianuinydeaiii i ) i i i i i i
(Inverse BVPS)
ANaaii + + + + - + + +
(Constant)
AMNUADNYR 1480 152 26 109 379 210 402 202
FNNUUY 139 17 3 10 33 20 39 17
Chi2 3153.743 397.513 980.138 403.424 2576.736 537.018 1671.492 2840.600
R2 69.222% 34.616% 21.600% 51.624% 86.531% 28.858% 86.779% 95.932%
Log likelihood -2140.223 -172.405 -16.727 -52.322 -459.800 -172.010 -753.220

o a o a o

newe): Ued1Ayneainn 90% v = wsemunegnuasiveddy X = inseamneliawasiidedfy ? = luliduddny
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M19199 7 MIUTEULTBUNEIINNMTVAAUNTUTHILYAAI8I8RTIdIUN1INTRN T1Anansieflsgyd (P/E) MMUUTeyasiuynanannssulasuuLen

Juswgnamnssy ludadSeuiisuiunad aaninuauufigiurengy

< = w3avuune | AxuGIat LNHAOSUAY fua1aline duan advusunswel - o
éausasuns d. o & = e NnNswenns usnIs waTulad
nataunide NInua 21U u3Tna aAnAUNITU warnagsv
yaaaniydeaiiu + + v + v - ? + v + 4 + v + v + v
(BVPS)
Alsgndeaiiu +
(EPS)
Asaiansainlssnsg + + v + v + v + v + v + v - x - X
aanu
(EPS¥*)
AUINUDIBINS + + v + v + ? + v + v + v + v + v
(Size)
sziuuiiduaastAanis ) - v - v * ? - v - v - ? * x + ?
(Leverage)
Wutluwasaiy - + x + x - ? + x + x - v + x + x
(DPS)
arundaeinifluszun ) - v - v - ? - v * ? - v - v - v
(Beta)
Arunduyaniaiiayd - - - - - - - -
aalu
(Inverse BVPS)
ANA9T - - + + - + . .
(Constant)
FIuIUzAAYA 1480 152 26 109 379 210 402 202
FAANUIUUU 139 17 3 10 33 20 39 17
Chi2 805683.420 *** |12634.370 *** 247.920 *** | 3619.850 *** |16401.900 *** 6020.280 *** 113070070 *** |49333.060 ***
R2 98.44% 92.07% 76.39% 80.65% 95.44% 78.56% 85.79% 95.89%
Log likelihood -5576.131 -490.594 -302.059 -1311.785 -683.494 -1653.044 -732.264

v o o QQdIO/ d' A v o W = a dwou?'llduow
NUYLNE: UEAINEYNINETDAN 90% Vv = miawmagmmzuuam U X = IATDIINENALaTUUbEIALY ¢ = INHULEAEY

o
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A15199 8 N15UTEULTEUNAINNITNAADUNTTUTIUYAAIYRIENTIEIUNNITEN T1AMAIRATIAIRaIAfBAIAN1sainlsgnSseiu (Forward P/E)

(%
v

Muutayasiunnanannssukaskuukeniluseenamnssy ludadSeuieuiunai aanimuauufgiuvenay

. - 1e3asnung ARUGIALIN fuaradine fua advn3unNswe’ - o
daunilsasuna o > LAHASUATDIUNS - g ninans usn1s watulad
Nnaanie NInua uzina anAUNTTU warnadsg
yasauisydeaiiu + + v + v + v + v + v ¥ v + v . v
(BVPS)
flsgnsaaliu + - ? ) x ) ? : x - ? + v - 2 _ x
(EPS)
AsAan1sainlsansanaiiu +
(EPS*)
AUIRADIAINTG + + v + v + ? + v + v ¥ v + v " v
(Size)
srduuniiduaasAanis i - v ) v + ? - ? - ? + x + 2 + x
(Leverage)
Wuilunaaau ) + x + x + ? + x + x + x - ? + 2
(DPS)
aundaeiiiluszuu i + ? i ? i ? i ? i ? - ? i ? - v
(Beta)
frunduaranisainilssans - v - v - v - v - v - v - v - v
cnalu
(Inverse FEPS)
+ + + - +
AN + v v v v ? + v v + v
(Constant)
AMUIUADYA 1480 152 26 109 379 210 402 202
AAUIVRU 139 17 3 10 33 20 39 17
Chi2 5184.500 *** 327.660 *** 16.416  *** 588.381  *** 12123.301 *** 304.842  *** 1467.546 *** 528.537  ***
R2 23.504% 25.458% 38.436% 72.288% 96.896% 57.054% 9.424% 60.145%
Log likelihood -5088.173 -455.787 - -270.583 -1264.105 -554.944 -1614.270 -650.516

o w aa a o a o
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ATl TagUsvadiiioUssiliuaua N sane N saiveuuTNaesna NI esis e us ia

MenaULBIraHARULUIBIN AT InglddayaTaseiuveswmsasyulunainndnnindums
Uszinalny doyalusunisiiu Jeyadnsidiunienistiu deyadadenanaiadeyaiasugeans
WA dnsaniudsu aviindnning uazdviinesdn deyatis 2009 -2021 HANIANYILAAINTT
NEINTAUHANDULNUAIERUUT1A0IABUTILABT LT EUT LA A IUADULBIAINNITURANBULNY
% ° o 1o Al @ ° o a o

MewuUInaemilnnuuliugiganfAeuuudnass Random Forest FedlAnmuianaianiigaluyn

YIVDINTANMNSHANBULNY (318 1 T 1 LADU Uae 3 1hsw)
ANENARY: STUUPBNNINBTSEUSIARIINEULDY ATIENTYU HANBULY

Abstract

The objective of this research was to determine the predictive capability of machine learning
models on the returns of equity instruments. This research used daily price information of equity
securities in the Stock Exchange of Thailand, financial statements data, financial ratio data, technical
analysis data, macroeconomic data, exchange rate, stock index, and gold indices during 2009 to 2021.
The results show that the most accurate model estimation of a machine learing model is the Random
Forest model, which has the lowest deviation across all ranges of estimation window forecasts (1-day, 1-

month, and 3-month).

Keywords: Machine Learning, stock, returns
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\Ju (Probability) #3o91uduunngy (Segmentation or Boolean) aidudadfinusauiiaiosnin
5 9i5au1nn3n 5 muduadilng 0 swAndam Optimizer llusuavoniminveauysiuly
Imaﬁzh&J‘UizamLﬁ&lﬂu%umuﬁaui%ﬂLL‘UUﬁTwaaq (Vanishing Gradient Problem)

3.1.2 Rectified Linear Unit (ReLU) 14 uﬂaﬁﬂ?’uLﬁumsqw“'QﬂU%’ULLﬁ’ (Rectified)

¥
a A =

Fadlarduilile Input dauwdsdu X 1uuan Slope vaansmazilu 1 lanenuaunis 3.3 uar3ui 2
dmSUteRvae ReLU Aayielyidunaun1sisous vauuudnaeeniu Optimizer §99znandluiate
falutuvinaulaisadu snnseandgmnsldusuavesimdnvesiuusaululassineuszam
a o v A o

Wesludunauieusveauuudnasd (Vanishing Gradient Problem) u# ReLU did0911infoa139gii

Tidayasen (Output) launaiilinanisaanisalmyamangaulden sudndeyasenduld

Qe

| [

Aaus 0 faladdndn dealidanisteyasenlaeinndt windleisuiudeafiuinnituaiduyinly

v
a

Activation Function fJufifeslunslénulusuusrasdlassiiedssamidion dmsufudsduou
duvudrasseseideiiaiegluiag 0-1 Sdddiledduiluynluanes Input Layer uag Hidden
Layer Tunuudnasslassieussamivion

3.1.3 Hyperbolic Tangent (Tanh) 14 uﬁqﬁﬂ?’uﬁ'ﬁﬁamuﬁ'awm%%a pan
(Output) fimnuauga nsnszaedvesAads (Mean) Wiy 0 silvnisnsBeuivesuuiians

1 . . [J 1 dy 1 14 1 1 = a 4 ~ 1 @) o v v
W1 Optimizer inladeau Tngyasdeyasanaglutie -1 fiv 1 deuldnuiedlsidunsilideya
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o w

ag/lusUag1edng (Normalization) farduaunsaesuigladny dadnfinves Tanh o13aziindeym
Vanishing Gradient Problem ainanililumdeneunildlunsdliteyadriianiosndt -3 vie
1nndn 3 Fadenaliimnutudilng o Tnsaunisvesilsidunansogly aunsi 3.4 uaznsinl 3.3
wansliiunisnszareivestoyauuduilsidy Tanh ludau Output Layer vaauwuudiaedlasatng
Usvanidtealdilerdu Tanh Wosnenuinanduresoyananeuununsansyuiimualumuise
fgdlaiAin -1 fa 1

4. M3FeuvaUUIIaadlassttgUsaiien (Leamning process of a neural network)

mnmsvhauradlassieUszamifiondind iy dusdeyafulsdudatlaseng
Usramiienluusiaz Layer Wiorimuntiimin uduvessudsdunsazsa (Weight) saumarmn
ARALAE BUTBALNTS (BO or Bias or Logistic regression intercept term) auld 4 9L ADONANMNUAALLAY
1As99 1859 uaUN Y Output Layer 611 Activation Function tatdumiaianisaldaudsaiy
(Predicted Y) W3 ananouLNUYBINTIATIYULAAEFATiARN1SaIld nsvuaunsdliFendn Forward
Propagation Process Mé’qmmjjuﬁ’lmmmizﬁﬁaLL‘U‘NmJ (Predicted Y) %30HandULNUVOINTIET
yuusiazdfinansallédy g ludisuiumudsau Ve mansuwureInsIaTuIsfidadn
inliuuasaSoufiuiladduinaunanandey (Cost Function) Tngnsvhauarlidanasiunis
JiLUsEAVS A (Optimizen) TumsuSuAtminvesudsiuasAaraardsuvesdunis Tnedivene
delenpmaedouiildnnilsituinarunanndeudismiian nalnnmsusuddmdnuesiiud s
LazAPNAAAIAA DuYesENMITIgndnduUlUT s eUsramifiewsavdulas e evimsAnua

TuituFna1 Back Propagation Process

Optimizer Back
N < Propagation
'\?_, Adjust parameters
& 78 9
\ i
\ i
[ [
OXR (2) 2 L
— W 3 |
: Parameter [/ \ estimated y, _/"'Hr:_ apate ™\ ('|‘|m';:
. Labeled X, ———= values b, \ T error J/
N — .\ / - — .
6 ) Input ‘ - - Cost Function
i examples ¥ expected y,
¥
: Forward

Propagation
SUN 2 Jumaumsiseuiveuudnaedlasaiigussamiiion 13eanua1duawatayafiLlsnug
ufsnsdernduiiteysuilmindudsivelviiinanisiseusvesuudnaeuiensnensalAfIuys

anulAlnaLAe9A19SIUINTUY
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4.1 Cost Function \uilafduiammaainiedeudsddlunsiseuivesuudasdasstie
Ussamnidion Gagnldludunouiuisuifieumeaainindourasiutsmuiinensalldfuadauys
pruadsfidoudrulinuuiasaions Fslunuisedandunmauisudoudulsnmiiunis
AIANTSAIHARDULTUT R oUTIRTIENIYU fUKANDULUTIEFoLTDINS Y LIS TIARTY T
W gudi 19fe Mean Square Error (MSE) § 99¢¥191usaufusanesiunisii uuszdnsam
(Optimizer) ifleusuliathmiindaudsiu Wemarilsiduinaruaaaindouiimiigaluyngseunis
Feu3 (epochs) vesuuuaaslasstneusvaiion seiiiduinarueaaadoudddidunaluns
neaeuLuuiaedlasseUssamisniloToudisutasfunsianan uuiugilunisaanisal

o

NANDULNUYDILUUTIRD9LATIVIEUTEANMAEUD NAEAINTUIT 198D 9AUBININTUTAAINUARIA

[y [

waounlelusnuiduiinag

4.1.1 Mean Square Error (MSE) AaHeituiUs s utiig unnuuanm19seninganass
fuAAaLedeuvesineInsal lnauanidunalndsuaiaInanAdsuYeInngIanaI ikuUIIaesi
n1snensaluunileristeya Feileiduldluwuudiasdastieyszamiisadu Cost Function
d‘ o ! U [ a = QI a a . . dll U Y1 goj L ¥ 5
Anuswiudanesiunsiiiulsednsaw (Optimizer) weousuliaumdnsmnlsaulutuneunis
a ¥ o ! a a v Q’lj a :J’ a 1 o
SeusvesuuTaelaseiieUsramiienlunuided dnnvarldlunisussiduanuuiugives
LUUT1803 NS NENTANANBULNUATIANTNUTSIUTUADUISEUS, MTIAABY WALVIAAOUKUUTIABY

4.1.2 Root Mean Square Error (RMSE) AailanduluTautiisuanumanangsening
A1939NUANAIALAR BUVDIFINYINTALTULABINU LATNISLIAN Square Root Tuaunsieliasiou

1 d‘ 1 ‘ﬂl U ‘Nld 1 v g0’ o 1 ‘ﬂl U U U
ALRAYTBIAIRAINLAG ULsIREYRNHvIAlYe] RMSE agliinninuatAinainAdoudanaininnii
Jerelunmsilseuiisunalanuinau Feengduilldiuneulunisuseiliuanuudugivesuuuinassly
N13NEINIANANBULIUATIATY U TluTunouS U, n919d0U wasvagauLuUTIaeadadudy
Ustliugaunu Mean Square Error (MSE)

4.1.3 Mean Absolute Error (MAE) AaHaAdulus s ulilguaauumne195eninen
saiuAAInAdauBIsINeINTalluRe Ity Fadufiianiiedasy (Unit-free measure) Wiainan
duysalvasarnnunatanfouaisvawanensal Feliinaaainnieuiiinluuudoyaniinis

‘:4' P & v va ] a ) ° | A )

WasuuUaadisudniesled gnltlutunsulssliuanuudugvesiuuitasuduiie iy

4.2 Optimizer {udana3fiun1siinusedvsamm Optimizer) ivtmidunalnmsusudsaen
UWInUaIiaLUsA s 9 S3trnaamteu Bias) lutusmeunsiseuveuuuinaedlaseiigUseam
\Wignvinlyi Output viexamansalveawuudtaesilmdilnamasaimualiuuudaeddizous
n15M9uTeIdanes iumsiiulszdnS aw (Optimizer) Ao Gradient Descent & 918 und nnsvyuves

o a =

HanTuTamuAataLAd ou (Cost Function) (O Theta ) fifan daneluiladduinainumainLed ou

q
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pfinanadrssudunisliimiinuesiauusas (Weight) grufusfuussasinu Activation Function
wldapanisalfnusmuniisufisumanuaisiuaiaiaiy a1 Theta AT gnazanained
Theta fiount @ nUiuandae Leaming rate Aausaflerdu Mean Square Error wase1 Theta Tngi3us
yiengsovauAmnvest U uldeulu a9y Mean Square Eror dsalsiléen Theta sifian
PYENNTT 3.13

d1mFudaned Mun1ad uuszdns nni 19 luuuudaesveanud Tl tu 1Fenld ADAM
(Adaptive Moment Estimation) 1 us ane3fiunsiiiuuszans amiianunsausu Leaming rates flngay
dmsuusestimminvesul o riineluuserasmeimaFeusveuuuieedduasdenuaingn
Tunsuileleywaes Optimizer Auaugluafin W Jeymins Decaying Ue9 Gradient Descent 31NN MY
Learning Rate #1livinzasnaAeliansnsavyaiiaasiu Cost Function I IasamnmsfiniFeudieu
U1 ADAM 1Ty Optimizer ivanzasianlunisldom a Jaqiu wandaons 3.4 JadumsBoudio
ANUANLNTATB Optimizer a9 daziiuls 11 ADAM &l wanansalunisand1nanLng suves
Cost Function 1(311(3‘171'?1@

5. wuUs1a8 Random Forest (RF) iunildlunguvedlumaiiizondt Ensemble leaming
fifmdnnsfensmsulinmaiiviioutunatsg asa (a1e Instance) vudoyayaiieatu Tasusazads
yoamamsuazdenduvestoyafivsuliimiloutu uduemsinaulaveslunamatuinlyniuin
Class Tvugnidenannign

5.1 N32UUNIY19U (Process) luaainaulagnissiunisandulaveddndula
Frunumnidifmetuinaslinanisdaduladiudugananiinisfiannsdnaulaanuaaien
n9i5eusiuy Ensemble dagvhauldfvudouleiiin Tumadvhuiswsaziagdoadsusogady
faszorulinniign wilsuinuusazauaziesindulasenuedinniaalaelilizudeyannay
duvSerhiendeyannaudunidudnlunisindula feg1sisnsAedmuadiuiunisains Decision
Tree lagANMUATIUIU AD 1,000 Fu Lﬁaejmﬁ’gaéwﬁayja lagn1sdudoyasiiogs (Bootstrapping
viomsadssulivareqfulilsisniu) 910 Data set dusuusind Tilddoyanenin 1,000 4
filalwiloufy nuFIuIu Decision Tree Tu Random Forest Ll oAuImmmadns dudoyanen
(Output) anaitlgvinnsTslanaisous

6. LWUUT1ABY Long Short-Term Memory (LSTM) LﬂuLwﬂﬁwﬁqﬁgﬂﬁwmmﬂ Recurrent

neural network (RNN) @3 RNN tiududnn1svneiu fie n1511 Output NlAa1nn1sAIUIUINTRLA

(%
1 [y N Y v

neunthilnduulfidudeya Input veslvundnly Fuwsazlnueves RNN duazddoyaidu 2 diu

Y

Mg Uaya Input vealnuatugiu Output NWIUMITAILINAINIMUANBUNTN lnetayara 2 Yailidn

VOLUME 2, ISSUE 3, September - December 2021 | page 115



AFHITUIANTINGIND N15IANTT wazdAuAIEnS ISSN 2697-6609

wlulnunaggnsndimeniu neusggnuennadnseendu 2 diu fe nadnsnldnninuaty q uay

v

wadnsTiazgnirluifudoya Input vastnuadnly wada RNN Yumsngianldaududoyaiii
dnwauzifuddiu (Sequence) vieteyatiiauseiilos 1u doyasyunsuiian (Time Series), foya
Wdos, Toyausziandeniny, Teyganinuazifvieyd 10udu(Srivastava, Koutnik, Steunebrink, &
Schmidhuber, 2017)

Y a a o w ! v = o a a &
UDAUBI RNN AD ﬁ']ll']iﬂu’]‘sl]@yjaﬂ@u‘wu’]au@ﬂ@) NqisﬂUﬂqiﬂquqﬂﬁﬂﬂaqﬂﬂgLﬂ@sUUIu

[ v [

auAnle dutaidsrad RNN e aganunsagUayadounadlauaiiiessesdy 9 Wil foiliiie

Y

Uaymlun13vin Backpropagation #39N15AUINMIAIANURANAINSBUNS B UAaL I TUALLOF WA
N1591197U 1WS18N15%1 Backpropagation Huazdesindeulunarstuneunayraigluundwinlimie
Yeynn Vanishing Gradient Problem astiuiianndaymainansdsinliifawmaila LSTM Ju

Long short-term memory (LSTM) tJulasstneussian RNN gULLUWﬁaﬁgﬂﬁwuﬁuuﬂﬁﬁ

a

Arunadssuariusyavsnmunniu tnedvdnmsvhauie awsafiv ‘anus’ violuyavousaz
Tnuaiolifiefinandeundulugaglimsuisiiunvesdoyaddanarinfuduerls uazgaiuves
wuudaes LSTM Aefleiduiivawiiiviniiadioulseg(Gate) finosnrmnudoyafiazitiluusazivun
Feusznaudie Forget gate layer, Input gate layer wag Output cate layer(Jozefowicz, Zaremba,

& Sutskever, 2015)

= =

6.1 Forget gate layer 10w Gate 1 dnu 17 lun1snivund1teyan i unly

v a

Cell tupsazgninulivisenisaziisly Fsdayangndnduinmsiulituaggnuszfiunindeya Input

r.:l' ¥ 3 % U o’r.:l' ¥ o 1 24 1 6 o U e’r-Nl
Adwnluluuatug Puduneansnazlaannismuiaveslrnuanountl Auisidu ReLUna aws?

¥

16910 Forget gate layer 9v0g53%i13A1 0 way 1 Jadldmndu 0 Wu nunedddauan Cell state

Wueen wialeandu 1 duminefsliiiuel Cell state dsaly

'
a a U

6.2 Input gate layer 1Ju Gate fifntd uleya Input L naiua39ianig
Uufin vise Weuwrite) Toyaadivluwsazinualaefinnsinuudeendu 2 d lagduusnde &1
9915 Update cell state Lﬁ'aﬁwmﬁu%ga Input Lﬁé’hmLLé’ﬁWqﬁﬁfj’uﬁLﬁuﬁamuqmzﬁaﬂw Input
gate Wimvdand1agl Update cell state wiolidios uazludiufiasdn Input sate 1dendisnviinas

Update cell state flaridu tanh Aagyitnisasne Candidate values Yuanly State

Y

6.3 Output gate layer 1u Gate Nfinthilw3suvinisdseandeya (Output data)
lagayanagyiin1g Output WuILRIN Cell state NINIUNTEUIUNITAILIUAI LAY Iagilaridu

ReLU auidusndnindoyadiuln Cell state flaggn Output aniufaziian Cell state wrilsridu
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tanh Giaun1azlareanu iy 1 %S -1) kad111A9 leaNHIATU tanh W1YTIN1TAILINAUAN

Output #l§a7n Rel U gate 91ntiuazléian Output Aidosnis

Hoyail#luauise (Data)
1. Stock selection

Tayad bolunisatanIsalnanauwnuveInesalidlensiansnuiu denldveya

Y 9

asnasnuiduesduszneuvesivdl SET100 aneaananvsnduialszmelve (Stock Exchange of

Thailand) 4 1ABUNNTIAL 2009 T18FOAIN M151991 1 vasantuiieundymanulianysaives

[

UoYAkATLI DA IAIULLUGIVDILUUTIADITINIAANTBINTIATY U LABTlITAANTOINTIEITYU AD
aansnunzd i lilukuuitaesdedideyaiiisaneluyaidnviuuudiass Ae 05/01/2009 -

22/04/2021 wiowiuwiiduszeznan 12 U 4 ifeunarlsieglungu Banking Sector 99910

(%
Y

1AT985199019UNTRUNIEDY Sector TIAULAMULANAINAIN Sector DU FIliMNZENRDNITUIN

o

swfufasanluemdded
2. Factor Selection nsAntdeniiudssutundwilavesdaulsduiiavididilumuaaly
wuuaedld 9 Useinm Useneuaiy
1) fudsanndeyansiasnulunain (Stock Trade)
2) AU331N9UN138U (Financial Statement)
3) FwUIMaATHFANERsUNA1A (Macro Economic)
4) f?f’aLmimumﬁﬂiumiﬁamaﬁu (Technical Indicator)
5) ALUTANTATIEIUN1NTTR™Y (Financial ratio)
6) SuUsaNSnTaniUasuEuns (Exchange rate)
7) fuUsNAviv (Stock Index)
8) flusanavinesA (Gold index)

9) suUsanmiavEAnelifalalsul (COVID-19)

wauddgyymanuldanysalvastoyaunaziioaineaiuiiug 1 uuT1aeedeneeinis

[

YSumUstnedinenid

o
0y

2.1 Mm3dasesdayalud Feloyaninduwuuinaesazdesdnnudiduseiurinty

Aanudeyaniinnudteeninyeiu wu Jeyawmsugmansunaia, Yeyaainaunisiu suludeyand

Y

AUDTel, Melesung uazseiieu Fdesliulididanudneiulaenisifenteyananuitdey
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| [y

nduvdniiy nsznedigioyaiferuine fulasdenfunuressaruiiitosndt Afndunous
fuuasdoya

3. Data Normalization Liumafiadunilslunssanivudeyaneunisaiiuuudiassi
Souildshonueslnglddeya (Machine Learning) §aiiimanevesnisyin Data Normalization 1y

nswdsudeyadulssuinduiiarliegluruanudniduninsgrudesduimuaiieifiaaay

v a LY

wiuglun1sneInsal 1w TeyasiAdeutevesiuedluyia 200 - 500 n3e Teyadunsueluy

Y

n13Ruegluyie 100,000,000 - 1,000,000,000 ‘%‘;a%gﬂU%’UﬁLﬁa&ﬂwﬁNﬂ’amﬁlmmgmlﬁmﬁ’u L

[ 7 (%
¥ v a Y =2 o

433 0 - 1 1Jusiu My bikuuinasasouiveyalafvu n139vi1 Data Normalization Wuyilivaneds

o
v

wilueAdeilldgasnisuiuanuivesteyalnefiansanainannuiavessdandudadiusenives

Y

Yloyanauen auaunsn 3
#1N13 3 wAAIN13YI1 Data Normalization vassnUsaunninldlunuudiaedasaigussaniiey

x — min(x)

xnew -

max(x) — min(x)

4. n1suustaya
msthidfeyalusuuuiaonsumndeyaoondu 3 g sugud 3 il

4.1 gaiauuuusIass (Train Set) lneiduyndoyaildiiteliuuudassFous

1.2 ypvedsULUUTaRY (Validate Set) @ miunaasuuvudiassiszuulddnyin
Qﬂﬂ%@%aﬁﬂﬁl 1 i enaaaud gy N5 Overfitting wag Underfitting 203uuus1aasing

Overfitting Aim N3AkUUIIABIGNTUNIUAIEAILUTUAE9 A7 Feviliwuudaedlinadludoyayn

=

Train uinaulinanugludeyaynduy Jsdmaliuuudiasdinnuaiaadauiin Underfitting g
a ° Py Y oA a o P v a ° v ° ~
ANSABUUTNB9ALUsAUN danalunIsaS ureaakUsmuildnurutseiuldvinlvnuudnassd
Aasatunsnensaldeyalawiugtesy Fannnanismaaeunuudnaeslanalif na1fea
370 Cost Function fifngs agvinisnduluvsuuilulassasisveanuuitaedlasseussanniiouli
o % 1 1 d‘ v [ f‘N“:{d o o U U
WHNzaNkaryiIN1sTuUNaaauIunitfflaazegluinaeiiadasdwuuitaesianaluldluns
AIANTSRINANBUNNUTRIRTIE TN UlUE R UsD kY
4.3 Ypmanisaliuuinaas (Test Set) 20 U fou Rolling eansauay 20 Ju Laviiiy
Wilvsseuar 20 Ju TdmSumANTaiNaRDUWNUEIIETY, SI8LABY LaET1E 3 LHDU YBIRTIATI

lguuUInaeinIuNMsIATanteyanil 1 wagnaaeulagdayayai 2 ua7
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Data

et

JUN 3 N1SUUTRLadMTUNISIEUS NTNAAOULAZNITAIANTTAINANBULNUYDINTIANTYLYEY

LUUINADILHATH?

NaN15I8

iddeinmnuaggnuvsesnifuassdiugosfio niswensaimudseturesanauuny
s19¥u, Teifeu uar1e 3 WioureIn AT uiasiaianun 61 uuudiaesiasld Machine
Learning 3 §ane3fiu (ANN, RF uazLSTM) Fsnsfiesnuuusnenisuenidu 61 uuudrasaiiesain
uiazaTansyuidadedifnademsaansainaneuunuiiuanisiu udsniuiuhnaneuunui
negnnsallfuFeufisuanuuiuifussrinauudaesia 3 Sanedfiu uvuaeddamngauiu

nsnensanTasnuuadylunanrdnninduialsenalney

lpgn1sinanuusaseuveINIsaiwuudnges azisunnnsiddeya 380 Juusnneulunisiv
wuudnaeassuLaryitn1svageukuudtaedtudn 100 Tudaly (Train set 380 days + Validate set

LY P v

100 days) \Wu taqtiusefiduami as Juil 5-Jan-2016 aglideyadounds 380 days (RausdUnii o

U kY

o

Fufl 5-Jan-2009 aufs & Juil 29-Jul-2010) dwSuluuudnasasous wazazlddeyadounds 100
Fudfaly (Faustdun v o Fufl 30-Jul-2010 9w o Fe¥uil 23-Dec-2010) telilunismagounuusiaes
TngldiAn Cost Function s RMSE, MAE uag MSE dsnaluunreuntilunismaaeuiuudiaes
auladussansanlunisamanisalnaneuunuldwiugwseld winlldudugaginisnduluusu
wuuTaesRausit unoun1seanuuulnyay 1y iudulasstneussamiien, USu Activation
Functionlmnzauiudoya, Wudwiulvualuwsias Layer voslassineussanmiiion 1usu uaz
yirnudunoutsduruluianun 127 seulaenisedurasdoualudradsevas 20 Yu Fedsag
Tassadamislddoya 480 dUnsideuntiilunmsliuvudrassFeuiuagyinismaaeuuuusians

(Train set 380 days + Validate set 100 days) m’mgﬂﬁ 4
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LHIBNINYINTUNANDURMUVBINT ATV UsRZA LA Na N i LU TR uwiug1vasusias

wuudnaes el RMSE, MAE wag MSE lunisilSeuifisuiuinuuudiaasladaininuuiugigiian

&

a

wartUSHULAgUNITNENINTAINIEINTMNISNENSAlle (1 71, 1 16oU wag 3 haw) Januuklugian

q

Train set Validate set Test set N
100 Days
100 Days L x127 Rounds
\ | ( | { [
( 5 f E 1 i
Rolling 20 Days Rolling 20 Days Rolling 20 Days

sUN 4 mM3vduristoyalunsarsoun1susunuudnaadunisaIAnNISaiNaRULNUYDIATIANT UL

A0

1. Prediction of Stock Return

NWATedWauLUUTIaee Neural Network #aelusunsuntsn Python Tagvineusaufu
Scikit-learn @419 Machine Learning Library wazlda1usiuiu Keras @ adu High-level Neuron
Network APl §1%15UN1500nLUY WUUIN889 ANN WazLSTM #ada1nNIUNITUSULALLUUY1889910

HAN13¥11 Model Validation aigyadaya Validate Set ¥@anwUUTIR0ILALUTEEANTAINUDLAT DS

[
a v

Aoufinmes i ldluuidedsddlaseadng 305:305:3 Aafl Input Layer §1171 305 Node $2ufiu
Hidden Layer 305 Node Iﬂﬁlﬁyﬂ Input layer wag Hidden layer 14" RelU Activation Function
{osnndeyasuusiunnignuiuliteyasglusuuuusgnaineniesh Data Normalization audn
Mideyaegluyae 0-1 Jamuzanlunisly RelU Activation Functiondsuaau Output Layer
$7u2n 3 Node Wuld Tanh Activation Function 2elwnaninnisalaenadesiuaifaudsaud
fosmsdanglutag -1 fla 1 dosmnfudsmuvieranouunusieTuresmsanutuiiieruinuas
au dmdunisussananaldsanedfiuiuuszansnin ADAM Optimizer $9ufu Cost Function fie
Mean Absolute Error (MAE) TnaUszananadi 30 epochs fio 1 5uv8IN1571N15USULUUT 1804
(Model calibration) wazludiuves RF AMMUATIUIUNITATIN Decision Tree 1agiInuad1uIu Ao
305 A Lﬁ@@jmﬁaasjwﬁayja lngn1sgudoyarogns (Bootstrapping vienisasewuliiviangssiulaily
#1fu) 270 Date set Mdudoyasuusiu (nput data) Wlddeyasenan 305 4a Alsindoutu
911U Decision Tree lu Random Forest

miﬂ’ﬁumquﬁwa@w'eNGmmmmwiasmwmaﬁﬁ%um 61 LWUUTNABINUTIUIUATIATYY
#l#lunismanisainansuunuluudardanesfin auauuanasvesdadedualunisaianisel

o
Y Y

HARDULNUYDINTIANTNULAALAY Bnvisdansiiwuudassanunsavinuladas siinauanizly
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dmdumsied 1-3 1WunisTananuusassluduneunisannisaluuusiass (Model

Testing) lngludumouidiiaAinainAd ouiiA1uIUaIN MSE, RMSE wag MAE wiielusautisuniny

LU ULAAZLUUINADILAL I ULA AL TN AN DULNUNNEINT A

A157197 1 HAAIAAIALARDUINNNANITNAFBULUUIIABINIDYIINTT LT UUTIADIAIANITAINANDULNY

V89951815%U (Model Testing) tuu 1 Tu (1 Days) dm3UnNALUUIIGDS

7.01% 2.57% 1.85%
LSTM 8.34% 2.8% 1.99%
RF 6.61% 2.5% 1.8%

A157197 2 HAAIAAIALARDUINNNANITNAFBULUUINABINI YN LT UUTIADIAIANITUNANDULNY

19971318131 (Model Testing) wuu 1 Wou (1 Month) ﬁm%’ummwmﬁam

53.48% 7.07% 4.94%
LSTM 56.53% 7.25% 5.02%
RF 43.83% 6.37% 4.51%

A157197 3 NAAIAAIALARDUINNNANITNAFBULUUINABINI YN ITLUUTIADIAIANITUNANDULNY

YBINTIE5U (Model Testing) Uy 3 tidu (3 Month) dmsunnuuuinges

68.06% 7.85% 5.3%
LSTM 68.91% 7.91% 5.34%
RF 55.54% 7.07% 4.85%
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#3093y
nudgidauanIsaIansalnanauwnunsasulaglyd Machine Learning 3 dana3iiy
(ANN, RF wagLSTM) i58usandoyatardadeniinanssnumesin1nsialsny nuianiun1sul
NARNDULNUNAIANITATANANNANANURANAMLNBLUS U UILU V1A LA LR 1ANURANANN LD
= A BaA o | ° P aw ! ° A ' o a <A
NaansonAeidauuwiug1uInan lnenaaInNnIsITenuITLUUIIaesndaulugiannae
LUUT1989 Random Forest &adlA1AUHANA1AANIEALLYNYIWBINITANANISHARD UMY (1 T4, 1
ABU Wag 3 LRow) MingANILUUIIaed RF ngauiunisneinsainsiasyulunainnannsng
Inenkuuangas ANN waglSTM
Adeiluansliiiutianisaiansalnanaulnun a1 sundauuiug1ann1sly Machine
Learning lagldaninailauuudnans 3 8ano37d Aa ANN, RF LagLSTM Feaunsauinad ba by
Uszyndaldusznaunisandulalunisidenvdnnindiazamunieimuanagnslimangauiuaiy
b4 %) = o U % & a Y v o %) =l % d' 4
ARINITTRINaMmU TudN1sUlUTansUTunesalnalelviulnamuanidunsetnamuduala
lnglulagduwuildulunislddeyainedndulaniagsna (Data Driven), nalulagaugninuisng
AnaamnisAnaigulunangnanitluein, teyatadeseninadesiainsansyuiuiniy
VRISITIRENTRE m’mﬁaL.Lazmwwmﬂwawsﬁaaﬂa saufakuldulunsIdenmunaiafL Machine
. . av vo o 1 < 1 v 1 a aa | =
Learning wag Deep Learning #1lAsun1sisuag19sIatsadmalndnsimunnainisnislna g s
Prelruisedanunsanazinlusssenwazvetenalminuselovilaag1ani1aunaiudne 1WA
wifuglunisaanisalnansuunuesnsasulaidueged Wududeniieasislentalunisasyu
v} 1 v 1 a a a al a a
Yostinam e laegeiiussdnsnmuasiiusednsua
MAFelldanunsaimndegensignisiaailaludninagnslunisdnnesalnaleluguuuy
719 9 P19 U Bayes-Stein shrinkage, Black-Litterman, \Uu@u a@unsanegenlngnisiiudadense
AL USNTNANDNITWAUILUUDIADLN DI ANUBI UG TUNITAIANISUNANDULNULINTU I DU
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wuuaadluinuilagldinaliniiseAuasusg1aiu Deep Learning
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