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Abstract

The purpose of this research is to investigate the characteristics of big
data-based fashion shopping (BDFS) application, perceived usefulness, and
expectation confirmation that influence the continuous usage intention of BDFS
application users based on the expectation-confirmation model. A survey was
conducted with female consumers in their 20s, who are living in Seoul and
Incheon area and have used BDFS applications, A total of 182 responses were
used for the data analysis. Five hypotheses were proposed, and regression
analyses were conducted to test those hypotheses. The results indicated that
the users perceived usefulness increased with the increase of accuracy and
personalization characteristics of the app and the expectation confirmation. The
result suggested that it is essential to provide accurate information for users to
feel useful and to develop the personalized offerings and services which can be
the biggest strength of the big-data based mobile fashion store. It was also
found that continuous usage intention increases with increased perceived
usefulness and expectation confirmation. This result suggests that expectations
can play a critical role in perceiving the usefulness of BDFS applications and the
user's expectation confirmation also significantly affected the users’ continuous
usage intention.
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I . Introduction

Online shopping channels are migrating from PC to
mobile platforms as consumers’ purchasing behaviors via
mobile devices are increasing with their everyday use of
smartphones. According to an online shopping survey
from Statistics Korea in January 2018, the proportion of
mobile shopping in online shopping increased from 55%
to 60.3% and online shopping sales via mobile devices
increased by 32.4% from the previous year (Statistics
Korea, 2018). In addition to this increase in mobile
shopping, the fashion shopping mall industry has recently
encountered
data—based  shopping  applications(apps), such as
“ZigZag,” “Brandi,” and “StyleShare,”

shopping mall data and recommend popular products

a new change with the entrance of big

which analyze

according to a wuser’s circumstances and preferred
style. Big data refers to large (dozens of terabytes)
structured or even unstructured data sets whose size
is beyond the management ability of traditional
data—processing software tool (Manyika et al, 2011).
The term also refers to the technology of extracting
value from data and analyzing the results (Gantz &
Reinsel, 2011).

With the development of technology, the amount of
data people use is rapidly increasing. Since information
about what data users want and how they use them is
contained in these accumulating data, reading the flow of
consumers  data and using big data to provide products
and services that match this flow is an essential strategy
for companies. Many companies use big data. For
example, Amazon records all purchases by their
customers in a database and analyzes these records to
understand their consumption preferences and interests
(Jang, 2012). In addition, through the use of big data,
Amazon displays “recommended products” for each
customer. In the same way that Amazon indicates
recommended products, Google and Facebook are
expanding their use of big data on their users by
instantly processing their users’ search terms and even
their use of unstructured data, such as photos and

videos, to provide customized advertisements.

Furthermore , the analysis of trend information using
big data enables fashion companies to make more precise
forecasts about consumers’ preferences and can affect
their product design and planning. As for cases of big
data usage by fashion companies, GoFind.ai provides a
fashion—curating service to help users with their shopping
by using image data analytics to locate clothes that best
match the features in the clothes images captured by
users with their mobile devices. Online shopping mall
Stitch Fix provides a personal styling service that
regularly delivers clothes and accessories that match the
user’s tastes. The user’s preference profile information is
transmitted to a styling expert, according to which
fashion items are selected based on big data analysis for
delivery. By handling styling and shopping at once for
the customers, Stitch Fix is raising customer satisfaction
with its service. Domestic fashion distribution company
Musinsa analyzes the size specification data of consumers
who purchase products from its online site, then sorts
products that are similar to the specifications of products
that have been frequently purchased to make
recommendations when the customers visit an offline
store. Thus, many companies use big data in marketing
to make accurate forecasts and provide customized
product  recommendation  services  to  secure
competitiveness. This study, therefore, investigated how
the characteristics of big data—based fashion shopping
(BDFS) apps

app users based on the expectation—confirmation model.

influence continuous usage intention of

Il. Literature Review

1. Mobile Fashion Applications

Mobile applications (apps) are software applications that
are operated on smart devices, such as smartphones and
tablet computers , in a mobile environment (Yoon,
2014). Mobile fashion apps refer to fashion—related
applications downloaded and used on smartphones (Bae,
2010). Compared with e-Commerce, Clarke (2001)
defined m-Commerce as characterized by its ubiquity,

convenience, localization, and personalization. Ubiquity is
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a feature that enables mobile users to access information
and perform virtual transactions in real time at any
location. It means that communication is possible
regardless of the location of the person using
m—-Commerce. Convenience is an attribute resulting from
the speed and accessibility of m—Commerce and refers to
the feature of being free from time or place restrictions.
Localization means that the location of the internet user
can be identified. It is an important characteristic of
m-Commerce that distinguishes it from e—Commerce.
This feature is possible because the location of a user
can be confirmed accurately through location—based
technology such as the Global Positioning System (GPS).
Using this technology, m—Commerce providers can send
and receive location—based information. Personalization
is a feature that allows the delivery of individualized
messages suitable for various segmented markets based
on time and place using mobile technology. Accordingly,
marketers can integrate a variety of information and
provide personalized services to an app user.

With the rapid growth of mobile apps, fashion
companies started to use mobile apps aggressively in
2008 to promote their brands. The mobile apps of
famous fashion brands offer various access opportunities
to consumers by providing the latest information on
fashion, such as quick updates on fashion trends, latest
collections, and sales events (Kim, 2011). Fashion apps
can be divided into three types: informative,
entertainment, and community (Lee, 2012). Informative
fashion apps provide product information (product
images, prices, sizes, and color information, etc.),
information about stores using location—based services,
fashion show photos and videos, fashion—related news,
magazine pictures, and styling information. Entertainment
fashion apps are easy for app users to install, but they
can also be deleted swiftly when they are not useful or
interesting to users. For this reason, “A | X CLUBBING”
A|X  Armani

information about clubs in each area, including business

content by Exchange  introduces
hours, performance information, music, and events, as
well as styling tips. Community fashion apps encourage

users to actively participate and share a variety of

information. They provide opportunities for direct
communication between companies and consumers or
designers and consumers.

Previous studies on mobile apps have been conducted
mainly based on the Technology Acceptance Model
(TAM) of F. Davis (Davis, 1989). Davis, Bagozzi, &
Warshaw (1989) extended the TAM by including
external variables that influence the process of accepting
innovative technology. Since then, other researchers have
explained TAM by setting other external variables, such
as individual characteristics  and social environmental
factors (Agarwal & Karahanna, 2000; Chen, Gillenson &
Sherrell, 2002). As for previous studies on mobile apps
related to fashion, a study by Sung (2013) noted that
the perceptual characteristics of users (e.g. perceived
usefulness, perceived ease of use, perceived enjoyment,
perceived risk), service attributes of fashion apps, fashion
involvement, and so on affect mobile shopping attitude
and mobile usage intention. Other studies also analyzed
the influence of the relationship between the variables of
mobile shopping characteristics and the variables included
in TAM. Lee (2007) stated that personalization/
usefulness, enjoyment, and ease of use affect perceived
value, which in turn influences the purchase intention of
consumers. Hong (2013) suggested that visibility and
personalization among mobile shopping characteristics
and perceived usefulness and enjoyment among consumer
intention  for

characteristics  affect the  purchase

fashion—related products.

2. Big Data

Big data refers to large—scale datasets that are beyond
the storage, management, and analysis abilities of
conventional database software (Manyika et al., 2011).
According to an International Data Corporation report,
the amount of data generated over the last two years
exceeds the amount of data generated for a decade up
to 2011. It was also reported that the amount of digital
information worldwide is doubling every two years
(Gantz & Reinsel, 2011). Big data are

existing datasets in terms of volume, variety, and

different from
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velocity. In terms of volume, digital information increases
exponentially in big data. In terms of diversity, big data
not only include text but also data that is not
structured; thus, they are characterized by increased
unstructured data, such as photos, videos, and various
forms of other multimedia. In terms of velocity, big data
are characterized by the real-time calculation of a large
amount data at a very high speed, which is why they
become so enormous.

In general, conventional information based on
marketing research indicates only the causal relationship
acknowledged by a marketer in advance. However, big
data, containing more than terabytes of accessible
information gathered with the consent of the customers,
such as location information, transaction information,
and purchase patterns, is raw information as it is
inclusive of all the real behaviors of consumers. Big data
marketing is a method of using big data for marketing
in an accurate manner through the elaboration of
necessary data among these big data. With the
development of big data technologies, customized product
recommendation services became available through the
real-time analysis of customer behavior patterns and
interests (Manyika et al, 1994). Through big data
analysis, Zara, a fast fashion company in Spain, was
able to reflect the latest fashion trends in product
development, establish a rapid —strategy of producing a
small quantity of various items in a short period of time,
forecast product demand ahead of time, and calculate
the optimum stock level for each retail store (Baker,
2016). Thus, by utilizing big data, companies can gain
insight into the future, develop countermeasures against

future risks, and cultivate competitiveness.

3. Expectation-confirmation Model

The expectation—confirmation model (ECM), a theoretical
model based on expectation—disconfirmation theory
(EDT), focuses on how the expectations of a consumer
formed before using a product change in the course of
using the actual product (Oliver, 1980). Based on the
TAM proposed by Davis (1989) and EDT proposed by

Oliver, Bhattacherjee (2001) presented the structural
relationship between expectancy confirmation, perceived
usefulness, satisfaction, and continuous usage intention
through the ECM. The TAM determines the causal
relationship involving users’ attitude and behavioral
intention regarding new information systems through
their perceived usefulness and ease of use (Davis,
1989). Expectation—confirmation ~ theory (ECD
analyzes consumers continuous usage intention for a
certain product or service through the process of
understanding the stages of the perceived level of
expectation formed among consumers after they have
experienced the product or service (Oliver, 1980).

For overcoming the limitations of the TAM, which
neglects the influence of users’ understanding of
continuous use and experience gained in the course of
use on their actual perceived usefulness after acceptance,
Bhattacherjee (2001) suggested that an ECM that shows
users’  expectation confirmation influences  perceived
usefulness, which in turn affects the satisfaction of
continuous usage intention. Emphasizing the relevance of
the ECM in studying the continuous use of information
technology, Hsu and Lin (2015) explained that the ECM
can be applied to various fields, such as Internet
commerce, Internet information utilization, online
education, and mobile applications.

In an expanded TAM, Davis et al. (1989) introduced
external variables that influence the process of accepting
innovative technology. Previous studies have shown that
perceived ease of use, perceived enjoyment, perceived risk
(Sung, 2013), personalization, usefulness, enjoyment, and
ease of use (Lee, 2007) have a significant effect on the
process of accepting new innovative technologies in
fashion products. Davis et al. (1992) and Nysveen,
Pedersen, and Thorbjornsen, (2005) defined perceived
enjoyment as the extent to which the activity of using a
certain technology is perceived as enjoyable regardless of
the expected performance outcome. Therefore, enjoyment
means the experience of fun, pleasure, and amusement
perceived in the process of searching for information
about and/or purchasing products while using mobile

fashion apps (Jung, 2014). Accuracy refers to the
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consistent, accurate, and reliable quality of information
provided by the fashion app (Kim & Chae, 2013; Park,
2016). Personalization refers to tailoring a service or a
product to accommodate specific individuals. In a
business environment, such as online commerce, where
interaction is possible, personalization works as a
differentiating factor in maintaining a lasting relationship.
Personalization not only provides the opportunity —to
show information related to customers on a
case—by—case basis but also leads to continuous visits to
the website and can generate customer loyalty. In mobile
apps, visibility refers to the interface design factor in
mobile apps, including information, interaction, and
visual design. In using BDEFS apps, visibility means the
users experience with the visual design displayed (Kim,
Jang, & Choi, 2011). Based on these external variables
discussed in previous studies, this study developed the

following hypotheses.

H1-1. The enjoyment characteristics of BDFS apps will
have a positive effect on the user’'s perceived usefulness
of BDFS apps.

H1-2. The visibility characteristics of BDFS apps will
have a positive effect on the user’'s perceived usefulness
of BDFS apps.

H1-3. The information accuracy characteristics of
BDFS apps will have a positive effect on the user’s
perceived usefulness of BDFS apps.

H1-4. The personalization characteristics of BDFS apps
will have a positive effect on the user’s perceived

usefulness of BDFS apps.

Along with perceived usefulness, perceived ease of
use in the TAM is considered a crucial variable that
affects user behavior. Perceived ease of use is the
user's degree of expectation  regarding the ease of
using a new information technology or system. It
signifies a user's degree of subjective belief that a
new information technology or system can be learned
easily without effort because it is not mentally or
physically difficult (Davis, 1989). Perceived usefulness

is defined as a user's degree of subjective belief that

using a new information technology or system can
improve their individual performance (Davis, 1989). It
has been found in many previous studies that
perceived ease of use and perceived usefulness have a
significant intention.

impact on consumer  usage

Therefore, this study presents the following hypotheses.

H2. The user’s perceived ease of use of BDFS apps
will have a positive effect on the wuser's perceived
usefulness of BDFS apps.

H3. The user’s perceived usefulness of BDFS apps will
have a positive effect on the user’s continuous usage

intention regarding BDES apps.

Bhattacherjee  (2001) pointed out that perceived
usefulness of users are ultimately influenced by their
expectation confirmation, which is defined as the degree
to which a user’s expectation for a new product or
service before experience is confirmed after having an
actual experience of that new product or service.
Previous studies on mobile app information usage
intention have empirically demonstrated that expectation
confirmation has a statistically significant effect on
perceived usefulness (Hsu & Lin, 2015; Thong, Hong, &
Tam, 2006). Therefore, the following hypotheses were

developed based on the findings of previous studies.

H4. The user’s extent of expectation confirmation for
BDFS apps will have a positive effect on the user’s
perceived usefulness of BDFS apps.

H5. The user’s extent of expectation confirmation of
BDFS apps will have a positive effect on the user’s

continuous usage intention regarding BDFS apps.
i, Methods
1. Research Model
As shown in Figure 1, a research model was constructed
for this study based on the ECM (Bhattacherjee, 2001)

and a literature review, and it focused on the hypotheses

presented above.
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BDFS App H1 BDFS App
-r Perceived
Characteristics H3
Usefulness
Continuous
BDFS App H2 H4 Usage Intention of
Perceived Ease BDFS App
of use
H5
Confirmation
Figure 1. Proposed Model
Table 1. Sources of Measurement
Measurement Variables Number of Sources
Items
App characteristics 15 Hong (2013), Lee(2007), Sung (2013)
Perceived ease of use 3 Davis(1989), Sung (2013), Zhao & Lee(2014)
Perceived usefulness 3 Davis(1989), Zhao & Lee(2014)
Confirmation 3 Bhattachejee(2010), Hsu & Lin (2015)
Continuous usage intention 3 Bhattachejee(2010), Hsu & Lin (2015)

2. Measurement

Based on previous research, the survey questionnaire was
composed of 15 items on the characteristics of the
mobile app, three items on perceived usefulness, three
items on expectation confirmation, and three items on
continuous usage intention. All items were measured on
a four—point Likert scale. The analysis methods employed
in this study were factor analysis, reliability analysis, and

regression analysis.

3. Sampling

To collect the data for this study, a survey was

conducted with female consumers in their 20s, who are

the main consumers of BDFS apps in Korea. A total of
184 women in their 20s, who lived in the Seoul and
Incheon areas and had used a certain BDES app,
participated in an online survey conducted in May 2018.
A total of 182 responses were used for the analysis,
excluding two that noted that they had used the BDFS

app only once and no longer used it.
IV. Results
1. Sample Characteristics
A total of 182 responses were used for the analysis. The

majority of the respondents were in the mid-20s (aged
between 23 and 26, 56.6%) and college students (73.6%).
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Table 2. Result of Factor Analysis and Reliability Tests

Variables & Items Factor Eigen Variance Cronbach’s
Loading Value Explained % ]
App characteristic: Enjoyment
| enjoy searching for products that | don't need if there are 791
exciting new products in big data-based fashion shopping
apps.
P . . . 1.91 .11 76
When | use a big data-based fashion shopping app, | get 714
hooked on shopping without knowing it.
| enjoy and enjoy using the big data-based fashion shopping
.582
app.
App characteristic: Personalization
| think big data-based fashion shopping app offers 815
differentiated services. 775 1.92 9.12 71
| think | get special treatment through the product ’
recommendation service.
App characteristic: Visibility
The screen configuration in my favorite big data-based fashion .841
shopping app service is appropriate for image and text
placement. 1.73 8.25 79
The screen of my favorite big data-based fashion shopping app .800
service is visually pleasing.
App characteristic: Information Accuracy
Information provided by my favorite big data-based fashion 850
shopping app is objective.
. ppIng app . . ) . 2.1 10.05 77
Big Data-based fashion shopping app offers the service | need. 772
Information provided by big data-based fashion shopping apps 645
is reliable and clear. )
Perceived ease of use (PEU)
The wuse of big data-based fashion shopping apps is not 827
difficult. 2.44 11.62 80
Big Data-based fashion shopping apps don't require much 791 ’ ’ '
effort to use.
Big Data-based fashion shopping apps are easy to use. 736
Perceived usefulness (PU)
BDFS apps offers the service | need. 797
BDFS apps provide appropriate information. 702 1.5 /.33 709
Expectation confirmation 777
Using a BDFS app was a better experience than | expected.
The functions and services of the BDFS app were better than | .769 2.32 11.04 .89
expected.
Overall, my expectations for BDFS apps have been met. .692
Continuous usage intention 801
| plan to visit BDFS app whenever | get a chance.
| intend to continue using BDFS app in the future. 123 2.39 11.36 82
| plan to gradually increase the number of visits to BDFS apps. 636
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In terms of the frequency of BDFS app use, users of the
BDFS app for no more than once a week accounted for
the largest percentage (44.5%, n=81), followed by those
who used it two to three times a week (28.0%, n=51),
four to five times a week (17.6%, n=32), and six or

more times a week (7.7%, n=14).

2. Factor Analysis and Reliability Test

Factor analysis (principal component analysis) with

Varimax rotation was conducted and eight factors

were extracted from the analysis. Cronbach @,

indicating the internal consistency, was used to

(2000)

suggested that measures with a Cronbach @ score

examine the reliability of measures. Kline
higher than 0.7 indicates “good” internal consistency.
Thus, all measures were used for further analyses.
The results of the factor analysis and the reliability

test are shown in Table 2.

3. Hypothesis Testing

A regression analysis was conducted to examine the
effects of the BDFS app characteristics, perceived ease of
use, and expectation confirmation on the users’ perceived
usefulness of BDES apps. The results indicated that,
the outcome

overall, the regression model predicts

(F=43.632, p<001), and 66% of the total

variation in the dependent variable could be explained by

variable

the independent variables. The users’ perceived usefulness

increased  with  the increase of the respective

characteristics of the app and the expectation
confirmation: information accuracy (4=.226, p<0.001),
(6=228, p<o0OD), and
confirmation (£=.220, p<.01). The Ascore revealed that

BDFS app’s personalization and information accuracy

personalization expectation

characteristics had the greatest effect on the users’
perceived usefulness. The usefulness of BDFS apps was
perceived to be greater as the perceived information
accuracy, personalization and expectation confirmation of
BDFS apps increased. Thus, hypothesis 1 was partially
supported and hypothesis 4 were supported.

Another regression analysis was conducted to analyze
the effect of the perceived usefulness of using BDES apps
confirmation on  continuous

and  expectation usage

intention regarding BDFS apps.  The result indicated
that, overall, the regression model predicted the outcome
variable (7=86.346, p<001), and 48.7% of the total
variation in the dependent variable could be explained by
the independent variables. It was found that continuous
usage intention increased with increased perceived
usefulness (4= 127, p <05 and
confirmation (£=.625, p<.001). Thus, hypothesis 3 and

hypothesis 5 were supported.

expectation

Table 3. Effect of BDFS Apps Characteristics and PEU on PU of BDFS Apps

Dependent V. Independent V. B t R’ F
Enjoyment 0.120 1.563
Visibility 0.058 830
App characteristics
Perceived Accuracy 0.226 3.355%**
usefulness 0.440 24.600% **

(PU) Personalization 0.228 3.568#%x
Perceived ease of use(PEU) 0.104 1.526

Expectation Confirmation 0.220 2.897*%

*p<.05, **xp<.01, ***pd 001



Hyekyung Hong - Yeonseo Shin - MiYoung Lee / The Effect of Big Data-based Fashion Shopping Applications

on App Users' Continuous Usage Intention 91

Table 4. Effect of BDFS apps’ PU and Expectation Confirmation on Continuous Usage Intention regarding BDFS Apps

Dependent V. Independent V. B t R’ F
Perceived
Continuous usage usefulness(PU) 27 1,992+
intention toward BDFS 0.487 86.346%**
apps Expectation Confirmation 625 9.822% %%

*p<.05, **xp<.01, ***pd 001

V. Conclusion

The summary of the findings is as follows: First, the
findings from the analysis on the effects of the BDEFS
app characteristics, and expectation confirmation on the
users perceived usefulness showed that information
accuracy and personalization app characteristics, and
expectation confirmation had a positive effect on the
users perceived usefulness. Second, it was found that the
BDFS app users' perceived usefulness and expectation
confirmation had a positive significant effect on
continuous usage intention, indicating BDFS app users’
continuous usage intention increased with higher level of
perceived  usefulness and  expectation  confirmation
regarding the BDFS app.

Given the nature of the app, which provides a
customized service based on big data analysis, it was
expected that the personalization factor would have
the most significant effect on the users perceived
usefulness and the results of this study support this
hypothesis. While it is essential to provide accurate
information for users to feel useful in big data—based
mobile shopping apps, it is also important to develop
the personalized offerings and services which can be
the biggest strength of the big—data based mobile
fashion stores.

The users’ expectations for the BDFS app must be
confirmed to draw a positive influence from perceived
usefulness, suggesting that the user perception of BDFS
app utility may also be adjusted by the extent of their
expectation confirmation. The perception of BDFS app
usefulness was increased when expectations were met.

This supported the findings from previous studies (Hsu

& Lin, 2015; Thong et al, 2006). This result suggests
that expectations can play a critical role in perceiving
the usefulness of BDFS apps. In addition, the user’s
expectation confirmation also found to be a significantly
affect the users’continuous usage intention.

A number of limitations found in this paper require
further in—depth reflection and examination. In this
paper, relatively few samples of 180 respondents were
used for the analysis as the research was carried out on
users who actually used BDES apps. It is necessary to
examine BDFS app usage with other age groups and to
determine if there are differences between age groups. In
addition, due to the relatively small sample, this study
did not validate the model using the SEM light and
focused on the relationship between the margins . Future
research should require a larger sample with more BDEFS

app users to validate the model fit.
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