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“The exposition of UTAUT is a well-meaning and thoughtful presentation. But in the end we are
left with a model with 41 independent variables for predicting intentions and at least eight

independent variables for predicting behavior (I say “at least” because there are plausible direct
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effects not tested by Venkatesh et al., 2003; see Table 17 therein). Even here, arguments can be
made that important independent variables have been left out, because few of the included
predictors are fundamental, generic, or universal, and future research is likely to uncover new
predictors not subsumable under the existing predictors. The IS field risks being overwhelmed,
confused, and misled by the growing piecemeal evidence behind decision making and action in

regard to technology adoption/acceptance/rejection.”
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EXPLORING EFFECTS OF FREE-TRIAL TO THE DIFFUSION OF MOBILE
APPLICATIONS
ABSTRACT

The aim of this paper is to realize the acceptance of free-trial Mobile Apps and to enhance our ability
of diffusion of the Mobile Apps. Mobile application is getting increasingly popular in recent years since
Apple Inc. launched its App Store over the 10S mobile devices. The free mobile application download for
trial becomes a popular approach that motivates consumers to purchase them after the trials. However, it” s
still unknown whether free-trial Mobile App download really stimulate consumers to purchase them.
There’ re very few research works exploring into this area. In this research, we try to realize which factors
of involvement, attitude, previous purchase experience and social system play the most important roles
toward purchase intention. With aids of this research, the companies providing Mobile Apps may get the
insight of how consumers react to those offerings of free-trial features. This provides exact spot which
features and benefits should be bundled into the free-trial Mobile App packages. Based on the
understanding on the consumer s behaviors with adoption of the Mobile Apps, we can enhance the ability
to develop Mobile Apps with international level.

Key Words: Mobile Apps, Purchasing Behavior, Diffusion of Innovation, Technology Acceptance Model
(TAM), Personal Involvement, Service Experience.
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We have altogether gathered 216 questionnaires in the area of Taiwan and 200 of them are valid after
the result of pretest. Structural Equation Modeling technique was employed in this study to analyze data.
Table 1 shows that the fit indices of the model.

Table 1: Model Fit indices
Indices Result Note
CMIN 586.262 So-called X test
Chi CMIN/DF 5.863 So-called X test/df
1-Square tests NFI 61
NNFI S12 Also called TLI
NCP 286.262
CFI .644
S et RMSEA 157
AIC 692.262
CN 47 a22.2

The results of the test of the measurement model demonstrated insufficient level of reliability and
validity. The result of CMIN/DF should better be under 3 or at least under 5, but we have 5.863. The results
for NFI, NNFI and CFI should better be larger than 0.9, however the results we get are as 0.61 for NF,
0.512 for NNFI and 0.644 for CFI. The smaller the value the poorer fit of the model. Furthermore, the result
for RMSEA should be under 0.05 or at least smaller than 0.08, but we have 0.157. The result of CN should
be larger than 200, but we only get 42. The reason for this outcome could be that we have too many
constructs in the model and also the sample size is too small for constructing SEM model. Instead of
Conventional SEM, new SEM tools like PLS should be tried.

Table 2: Descriptive Statistical Data for the Result of each Question
Questions Mean Value Star}dz?rd
Deviation
. Ilike to try all kinds of free-trial Apps 4.72 1.76
2. Ilike to use the free-trial APP for many times 3.93 1.79
3. I spend much time on the free-trial App
downloaded 3.74 L77
4.  Tlike to understand the free-trial App” s
content 4.61 1.78
5. While downloading a free-trial App, I will
take family and friends’ recommendation 5.56 1.45

nto considerations.

6. While downloading a free-trial App, I will

take online market information on the

: " . . 5.19 1.48
experienced users reviews for the App into
considerations.

7. While downloading a free-trial App, I will take
online market information on the billboard of 539 156
the ranking and number of times the APP ' '
being downloaded.




8. While downloading a free-trial App, I will
take media advertisement or media exposure 4,61 1.62
into considerations.

9.  While downloading a free-trial App I will
take previous Experience on buying the 3.91 1.59

products of the same brand into account.

10. While downloading a free-trial App, I will
take previous experiences on buying the 4.06 1.60
products of the same type into account.

11. In selecting App, I would care as to which

one I choose 4.50 1.58
12. 21]11 lizlectmg App, I think most of them are 400 161
13. In selecting App, I think it is important to

make the right choice 4.63 1.55
14. In selecting App, I would concern about the

outcome of mv choice 4.59 141
15. While purchasing an App, I would see if the

APP is easv to understand 3.67 1.27
16. 19. While purchasing an App, I would see if

the APP is easv to onerate .93 1.27
17. While purchasing an APP, I would see if the

Anpnp is friendlv to use >.74 1.32
18. 19. While purchasing an App, I would see if it

. 5.61 131

18 easv to learn to use the Anp
19. While purchasing an App, I would see if the

APP nrovided flexibility 543 1.27
20. While purchasing an App, I would see if the

APPis heloful | 1 L3
21. While purchasing an App, I would see if The 5 44 146

APP makes mv life and work more effective
22. While purchasing an App, I would see if The 5.50 1.42

23. While purchasing an App, I would see if The

app increase the quality of my life and work 5.56 1.44

24. While purchasing an App, I would see if The
APP makes my life and work easier 5.46 1.48

25. While purchasing an App, [ would see if the
APP 1s easy to use 5.80 1.19

26. While purchasing an App, [ would see if the
APP is fun to use 5.61 131
27. Ipay and buy App frequently 2.33 1.86
28. T would pay and buy the App if it 1s good. 4.04 2.06
29. T would recommend good apps to friends 5.63 1.46
Total 4.89 1.50

From the results of the path analysis depicted in Table 2, we have found some significance factors that
9



influence the consumers’  decision to download the trial or to purchase it. When deciding to download the
trial, customers tend to be influenced by recommendation from friends, the number of times the App have
been downloaded, the APP" s ranking and comments about it. Interestingly, previous buying experience
does not seem to matter that much. After downloaded the App, the frequency of being used is according to
PEOU and the PU of the App. When deciding to purchase the App, the customer considers the usefulness
of the App, and the decision made is also be effected by how the customer perceives the App.

Furthermore, we found by the demographic analysis that genders and the age of the customers make
some differences. For most of the time, females are influenced more than males (Table 3). By considering
the differences between ages, the number of factors considered by the customers increases as the age of the
customer increases. Another thing to notice is that younger generations tend to be influenced by their friends
or even solely depend on their friend’” s recommendation (Table 4).

Table 3: Demographic Analysis: Difference between genders

Significant Factors Male Female Diff.

The intention 'to dowaoad the APP 1s influenced by the 583 6.01 027
recommendation of friends

The intention to download the APP is influenced by the

information on the number of times of downloading the 5.52 5.57 0.05
APP.
The intention to download the APP 1s influenced by the

records of experienced users’ ranking and reviews. 5.31 5.65 0.33

Frequency and time to try the free-downloaded APP are

influenced by the perception that its functionalities are 3.34 5.74 0.21
“useful” .

Frequency and time to try the free-downloaded APP are

influenced by the perception that it is  “ease-of- use” . 5.31 5.32 0.01

Ppurchasing decision is influenced by the perception of 518 553 0.36

understanding the insides of the APP.

Purchasing decision is influenced by the perception of 5.46 6.07 0.60
The usefulness of the APP’ s functionalities. ' ' '

Table 4: Demographic Analysis: Differences between Age

Significant Factors 15-19 20-24 25-29 30-39 40-49 O;’gr
intention to download the APP 1s
influenced by the recommendation of ¥ v v v
friends
intention to download the APP 1s
influenced by information on the 7 v
number of times of downloading the
APP.

10



The intention to download the APP is
influenced by the records of v
experienced users’  ranking and
TEVIEWS,

Frequency and tume to try the free-
downloaded APP are influenced by the Y v
perception that its functionalities are

“useful” .

Frequency and time to try the free-
downloaded APP are influenced by v v v
the perception of “ease-of-use” .

purchasing decision 1s influenced by
the perception of understanding the v v
insides of the APP.

Checks were marked for those significant impacts (over 5.50).
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Mobile Apps are getting increasingly popular in recent years since Apple Inc. launched their App Store
over 1Phone devices, More and more companies and freelancers are engaging into the development of
Mobile Apps. The free App download for trial becomes a popular approach to motivate consumers to
purchase after trials. However, it s still unknown that if free-trial Mobile APP download really stimulate
consumers to purchase them. The goal of this study is to realize the acceptance of the free-trial Mobile
APPs and then to enhance our ability of diffusion of the Mobile Apps.

To obtain the understanding of the customers’  behavior, we have constructed 4 research framework
based on the assumption that the social system, involvement, attitude towards purchase and previous
purchase experience are the factors influencing final purchase intention. We include these components as
constructs into our research model. In this study, we further explore how deep the involvement will be after
the extent of trial. Following the aforementioned model, the level of involvement will also impact on the
purchase decision. Besides, the extent of free-trial also contributes to the attitude toward purchasing.

According to Technology Acceptance Model (TAM), such attitude also affects the purchase intention,
Within the TAM theory, PEOU and PU both affect attitudes construct. We have adopted part of the
operational definition as sutvey items to test the antecedents and moderators of the online purchasing

behaviors,

Within the Innovation Diffusion model, social system is defined as a set of interrelated units that are
engaged in joint problem solving to accomplish a common goal. We include three elements into cur model,
i.e. general media exposure, information provided by application store and friends referral.

According to the descriptive statistics and the result of path-Analysis, we have found some significance
factors that influence peoples’  decision to download the trial or to purchase it. When deciding to download
the free-trial, people tend to be influenced by the recommendation from friends, the number of times the
APP have been downloaded, the APP® s ranking and comments about it. Interestingly, previous buying
experience does not seem to matter that much. After downloaded the App freely, the frequency of it being
used is according to PEQU and the PU of the App. When deciding to purchase the App, people often

consider PU of the App, and the decision made is also be effected by how the customer perceives the App.
I



Drawing on the research derived, we have constructed six hypotheses. In the proposed model, we
ignore the direct link between social system and personal involvement because the impact of social system
will direct contribute to free-tri trial downloads of the App. The level of involvement will be affected by
the extent of trial. Personal interest may be impacted by social system. And personal interest may also
contribute into level of involvement. However, personal interest is not the focus in our study till now so
that we can consider this as extraneous variable. As a plan for the further, the factor of “involvement”
can be considered as a mediate fact. '

Furthermore, we found by the demographic analysis that genders and the age of the customers make
some differences, For most of the times, females are influenced more by the factors than males (Table 4).
As for the differences between ages, the number of factors considered by the customers increase as the age
increases. Another evidence to notice is that younger generations tend te be influenced by their friends or
even solely depend on their friend” s recommendation (Table 5). So, we suggest that the Mobile Apps
developers should enhance the on-line store” s social network functionalities. ' :

Through this investigation, the companies or developers of mobile Apps get the insight of how
consumers react to their offer of free trial. They can have sharp focus on the exact offering into their free-
trial package to get the most purchase volumes. Further research should be conducted into the influence
factors via free-trial Mobile Apps offering contribute to the purchase intention in terms of product category
such as Games, Books, Entertainment, Education, Lifestyle applications. It may give a closer look on the
interactions of influence factors and Apps’  product segments.

7y @%E&%X%X%ﬁiﬁ% :
A Research into the Diffusion Effects of Free-Trial to Mobile Applications

Abstract

Since Apple Inc. launched its App Store and empowers the free-trials of various digital products, the
way of sailing products by e-Commerce has been drasticaily changed. Frée-frial isn”  t a variant of traditional
development instrument with @ -Test or /S -Test but a new approach that motivates consumers to purchase
the products after the free-trials. However, it s still unknown whether free-trial download of Mobile App
really stimulate consumers to purchase them., The aim of this paper is to realize the diffusion effect of free-
trial and further to enhance cur ability of diffusion of the Mobile Apps. For this purpose, we have studied
the theories of Technology Acceptance Model (TAM), Attitude and Intention towards Online Purchasing,
Diffusion of Innovations and Involvement, Based on the study, we build a framework to exam which factors
of involvement, attitude, previous purchase expericnce and social system play the most important roles
toward purchase intention, whereas we conducted a survey to test the hypotheses and used Structural
Equation Models for data analysis. The descriptive statistics and path-analysis revezl some significance
factors that influence peoples’  decision to download the trial and to purchase it, Furthermore, we found by
demographic analysis that gender and age of the customers make some differences. With aids of this
research, the companies providing Mobile Apps may get the insight of how consumers react to those
offerings of free-trial features. This provides exact spot which features and benefits should be bundled into

the free-trial Mobile App packages.

Keywords: e-Commerce, Mobile Apps, Purchasing Behavior, Diffusion of Innovation, Technology
Acceptance Model (TAMD), Personal Involvement
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Exploring Effects of Free-Trial to the Diffusion of Mobile Applications

I. INTRODUCTION

Mobile Apps become popular in recent years due to the introduction of Application Store. The
adoption of iPhone, Android-based smartphone, iPad and other smart handset devices are the media
accelerating the booming of Mobile App development and usage. In order to pursue the Apps’  market, there
are many software vendors deploy their applications into Mobile App stores such as App Store, Android
Market, etc. Many of those vendors provide free-trial Mobile Apps attracting those potential customers to
try their products. The purpose of free-trial Apps is to make those potential customers be acquainted with
the features and benefits of the Apps. These could boost the volume of purchasing Mobile Apps.

It is different from the traditional promotion activities due to the very low incremental cost of Mcbile
App products. Because of no physical material goods cost, the replication cost of Mobile Apps is much
lower than traditional goods. That is why free-trzal promotion is the most popular way for Mobile Apps
selling comparing to traditional goods promotion. However, it is still unknown how effective those Mobile
Apps providing free-trial comparing to traditional promotion,

In our research, we try to find out which factors would really impact on the actual purchase intention
after free-trial. It could provide the insight of the most important factors to motivate purchasing intention
after free-trials of Mobile Apps. This would suggest vendors which prioritized features shall be appealing
to potential Mobile App buyess. Last but not least, the goal of this study is to realize the acceptance of the
free-trial Mobile Apps and then to enhance our ability of diffusion of the mobile Apps.

II. LITERATURE REVIEW

2.1 Mobile Apps and the App stores

Mobile applications, also called Mobile Apps, are software applications, ustally designed to run on
smart handset devices, i.e. smartphones and tablet computers. They are available through application
distribution platforms which are typically operated by the owner of the mobile operating system, such as
Apple’ s App Store and Android Market. Some Apps are free, and others have a price. Usually they
are downloaded from the platform to a target device such as an iPhone or Android phone. For Apps
with a price, generally a percentage of 20-30% goes to the distribution provider, and the rest goes to the
developer of the App. (Sicgler, MG, 2008)

Mobile Apps were originally intended for productivity including email, calendar and contact databases.
Public demands caused rapid expansion into other arcas such as mobile games, factory automation, GPS
and location-based services, banking, order-tracking, and ticket purchases.

1. App Store

App Store is & digital application distribution platform for 10S developed and maintained by Apple
Inc. The service allows users to browse and download applications from iTunes Store. Some applications
are free and the others are not. 30% of the revenue from App Store goes to Apple, and 70% go to the
developer of the app.
2. Android Market

Android Market is an online software store developed by Google for Android OS devices. Its gateway
is an App called “Market” , preinstalled on most Android devices, and aflows users to browse and
download Apps published by third-party developers, Users can also search for and read detailed
information about Apps on the Android Market website.

2.2 Technology Acceptance Model (TAM)
. . 13



The Technology Acceptance Model (TAM) stands for a theory that models how users come to accept
and use a technology, The model suggests that when users are presented with a new technology, a number

of factors influence their decision about how and when they will use 1i.
TAM is one of the most influential extensions of Ajzen and Fishbein” s Theory of Reasoned

Action (TRA). TAM was developed by Fred Davis and Richard Bagozzi (Davis 1989, Bagozzi & Warshaw
1992). TAM replaces many of TRA' s attitude measures with two technology acceptance measures -
“Base of Use” and “Usefulness” (Figure 1).

Parceived
uselulhess [
v % g
/ \ "‘\_‘\‘

. Behavioural i §
External Abtitude N : Actual
vatiables towardsuse [ im‘"‘?::“ to ’% systein Use 5

" , : ; i ok

\

Parceivad
anse of use

Figure 1: Technology Acceptance Model

®  Perceived Usefulness (PU): This was defined by Fred Davis as  “the degree to which a person
believes that using a particular system would enhance his or her job performance”

® TPerceived Ease-Of-Use (PEOU): Davis defined this as  “the degree to which a person believes
that using a particular system would be free from effort”  (Davis 1989)

2.2.1 Attitude towards online purchasing

Personal e
involvement

| Accessibility ,
attitude Intention ta
towards [ purchase
purchasing .| Functional}" online
Benefits T

Previous
purchase | oo e e
experiencel

Figure 2: Intention to purchase vacation online

Attitudes towerds purchase behavior are believed to be shaped by many factors such as direct
experience with the product, information acquired from others, exposure to mass media, etc. The attitude
towards an object or person is not always synonymous with the attitude towards behavior.

In information technology literature, & growing body of rescarch shows that attitudes have a strong
influence on a person” s adoption of computer technologies and adaptation of purchasing behavior (Swanson,
1082, 1988), Klobas (19935) shows that attitude towards intention to use information technology is
multidimensional, involving perceived usefulness, accessibility and quality. Jeong and Lambert (2001}
indicate that customers’  attitudes towards using a website together with the perceived usefulness of the
website information and the information quality are the best indicators for predicting consumers’
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purchasing behavior.

Park, Bkinci & Cobanoglu (2002) found that personal involvement, attitude towards purchase and
previous purchase experience are significant indicators of customers’ intentions to purchase vacations
online (Figure 2). They categorize involvement info two types, personal involvement (uni-dimensional) and
motivational Involvement (multidimensional). The study suggests that personal involvement is positively
related with customers’  online vacation purchase behavior, Ancther finding is that the attitude
towards purchase is multidimensional consisting of accessibility and functional benefits, Both are found
positively related to customers’ intention to purchase vacations online, Ward and Lee (2000) indicate

“proficiency in searching the Infemet increases with experience and time spent using the medium” |
Accordingly, previous experience with online vacation shopping seems to be a significant factor in
predicting customers’  purchasing behavior.

2.2.2 Infention to purchase experience goods online

Shim et al. (2001) say that intention to use the Internet to search for information was not only the
strongest predictor of Internet purchase intention but also mediated relationships between purchasing
intention and other predictors (i.e. aftitude toward Internet shopping, perceived behavioral control, and
previous Internet purchase experience). Direct and indirect relationships between two antecedents (attitude
toward Internet shopping and previous Internet purchase experience) and Internet purchase intention were
also found (Shim, Eastlick, Lotz, 2001). The result was shown in Figure 3 as below.

Adttitude

Intention to use
the Internat for
Information
Search

intention to use
the Internet for
Purchasing

Perceived
Behavioral
Control

Internet
Purchase
Experience

Figure 3; Online purchase intentions model

Kim et al. found utilitarian value of Internet information search, hedenic value of Internet information
search, perceived benefits of Internet shopping, perceived risk of Internet shopping, and Internet purchase
experience predicted online search intention well (Kim, Lee and Kim, 2004). Their finding 1s illustrated in
Figure 4.
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Figure 4; Factors affect Internet information search and Internet purchase intention

2.3 Diffusion of innovations

Diffusion of innovations is a theory that seeks to explain how, why, and at what rate new ideas and
technology spread through cultures. Rogers, E. M. (1983) said diffusion is the process by which an
Innovation is communicated through certain channels over time among the mermbers of a social system.
The origins of the theory are varied and span multiple disciplines. The diagram of diffusion of innovations
mode] is shown in Figure 5.
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Figure 5: Diffusion of innovation model (source: Rogers, 1995)

The key elements in diffusion research are as below. (Rogers, E. M., 1983)

® [nnovation: An idea, practice, or object that is perceived as new by an individual or other unit of
adoption

® (Communication channels; The means by which messages get from one individual to another

® Time: The innovation-decision period is the length of time required to pass through the innovation-

decision process. Rate of adoption is the relative speed with which an mnovation 1s adopted by
16



members of a social system
® Social system: A social system is defined as a set of inferrelated units that are engaged in joint problem

solving to accomplish a common goal
Diffusion of an innovaticn occurs through a five-step process.

® Knowledge: In this stage the individual is first exposed to an innovation but lack of information about
the innovation. During this stage of the process the individual has not been inspired to find more
information about the innovation

® Persuasion: In this stage the individual is interested in the innovation and actively seeks
information/detail about the innovation

® Decision: In this stage the individual takes the concept of the change, weighs the
advantages/disadvantages of using the innovation and decides whether to adopt or reject the innovation.
Due to the individualistic nature of this stage, Rogers notes that it is the most difficult stage to acquire
empirical evidence (Rogers 1964)

® Implementation: In this stage the individual employs the innovation to a varying degree depending on
the situation. During this stage the individual determines the usefulness of the innhovation and may
search for further information about it

® (onfirmation: In this stage the individual finalizes his/her decision to continue using the innovation
and may use the innovation to its fullest potential.

2.4 Involvement

Engel et al. (1995) stated that “the degree of personal involvement is the most
important factor that shapes the type of decision-process and the following purchasing
behavior” . Empirical studies support the concept that involvement has a significant influence
on the dependent variable in different research contexts, Many attempts have been made to
define involvement from diverse results. Laaksonen (1994) categorizes the existing
definitions into three groups: (1) the cognitively based approaches, (2) theindividual-state
approaches and (3) the response based approaches.

A common feature of the cognitively based definitions of 1nv01vement is that they view involvement
as the perceived personal importance and relevance of an object. Bloch (1982) suggests that product
involvement is a unique relationship between the consumer and the product. In particular, this relationship
refers to “an unobservable state reflecting the amount of interest, arousal or emotional aitachment evoked
by the product in a particular individual” . In summary, these definitions refer to the strength or extent
of the psychological tie between an individual and a stimulus object (which can also be a product or
activity), At least two cognitive components seem to contribute in determining the level of invelvement:
self-concept and product-knowledge structure. '

The individual-state definitions of involvement focus on the mental state of an individual evoked by a
stimulus or stimuli when determining invelvement. This type of involvement does not require personal
relevance or the arousal of central values for its existence. Rothschild (1984) and Mittal (1989) view
involvement as goal-directed - an unobservable state of motivation, arousal or interest stimulated by the
inhetent nature of a product or a situation. Hence the level of involvement varies according to the magnitude
of motivation,

The response based approach examines involvement from the information processing point of view.
Hence, involvement plays a mediating role between an incoming information message and
consumers’  information processing behavior, Krugman (1965) identifies this type of invoivement as

“the number of conscious ‘bridging experiences  connections, or personal references per minute
that the viewer makes between this own life and the stimulus” . As involvement affects the nature of
information processing, the femporal pattern of this activity is different under conditions of low and
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high invelvement (Laaksonen, 1994),

The concept of involvement has been researched widely in psychoelogy, consumer behavior and leisure
studies (Reid and Crompton 1993). Purchase involvement relates to the relative importance an individual
places on the purchase decision (Bei and Simpson 1987). The concept has been described as a person's
perceived relevance of the product or service based on inherent interests, needs, and values (Zaichowsky
1985; Gursoy and Gavear 2003; Josiam et al. 2004). The influence of involvement in relation to purchase
decisions is reflected in the amount of work an individual is willing to do in order to maximize utihty
(Kamis and Davem 20053). According to Beatty and Smith (2001), the amount of involvement a consumer
undertakes as part of a purchase decision is based on three determinants: (1) when the product being
purchased is considered risky, consumers tend to engage in a higher level of information gathering; (2) The
amount of involvement is dependent on the individual's access to information related to the product; and
(3) The amount of data gathered is dependent on the benefits the individual believes one can achieve from

searching.

2.5 Free Trnal

The distribution of free samples is a common and important promotional tool for many products
(Schultz et 21, 1998). Marketing scholars have noted that free samples can play an important role in creating
brand loyalty and inertia (Villas-Boas 2004, Sectharaman 2004). Prior research has also demonstrated the
positive effects of frec samples on measures such as belief strength and attitude (Marks and Kamins 1988),
perceptions of the brand (Bettinger et al. 1979, Hamm et al. 1969), and the initiation of interpersonal
communication about the brand (Holmes and Lett, 1977).

Product trial is usually defined &s a consumer’ s first usage experience with & brand or product (Kempf
and Smith, 1998). Software free trial is a form of product trial and sampling approaches for marketers.
Goering (1985) focused on the effects of incomplete information and consumer learning through product
trial on consumer expectations and demands. The effect of consumer learning on future demand for a
product depends on both the information acquired by consumers and the number of consumers who acquire
information.

Jain et al. (1995) found that sampling is critical in the initial stages of & pro_duct’ s life
because increasing the number of first adopters not only Jeads to a future customer base but also provides a
source for product promotion by word-of-mouth, Bawa and Shoemaker (2004) examined three potential
effects of free direct mail samples on sales: (1) an acceleration effect, whereby consumers begin repeat
purchasing of the sampled brand earlier than they otherwise would; (2) a cannibalization effect, which
reduces the number of paid purchases of the brand; and (3) an expansion effect, which induces purchasing
by consumers who would not consider buying the brand without a free sample. They found that free
samples can produce measurable long-term effects on sales, and the effectiveness of a free sample
promotion can vary widely, even between brands in the same product category. In contrast, the effects of
other consumer promotions such as coupons tend to last for short period.

III. RESEARCH METHODS

3.1 Research framework

Tn our model, we combine the diffusion of innovations theory and the research findings from Park et
al. (2002) to explain diffusion processes of Mobile App.

Observed from Figure 3, social system belongs to knowledge stage. Involvement belongs to persuasion
stage because of interest of seeking information and value to individual. During the trial, individual has
better understanding about Mobile Apps in terms of PEOU and PU. Attitude towards purchase has been
established in the persuasion stage after the trial, Intention fowards purchase falls into the decision stage
according to its definition, “individual decides whether to adopt or reject the innovation”



Also, Past online purchase experiences may have a direct impact on online purchase intentions, as
demonstrated by past research findings (e.g. Fastlick, 1996, Weber & Roehl, 1999). Alternatively, the
positive purchase experiences of other customers can be used to promote online bocking, Because
consumers are not ahle to see, feel or touch the product during Internet shopping, the endorsement from a
trustable expert is helpful. Mobile App 1s an intangible product similar to leisure products, ¢.g. vacation.
The factors influence on purchasing intension shall be quite similar.

Personal

promsmesnmeet | nyolvement
H3 H5
Social H1 | Free App H4$ Attitude H6 | Intention to
System 7| download & ¥|  Towards Purchase
triaf
H2
Previous W7
Purchase

Figure 6: Proposed research framework
Therefore, we assume social system, involvement, attitude towards purchase and previous purchase

experience are the factors impacting final purchase intention. We include these components as constructs
into our research model. Our research framework is shown in the figure 6.

3.2 Operational Definition
For survey items, we use relative importance to consumer and understanding product information as

operational definitions, We also apply PEOU and PU within technology acceptance model (TAM) for
attitude constructs. Within diffusion of innovation model, we include three elements into our model - public
media exposure, product market information and friend referrals. Public media exposure includes various
kinds of public media such as newspapers, magazines, Internet, radios, televisions, billboards, etc. Product
market information includes the information disclosed by application stores, original producers and other
resellers, We classify these information types as number of downloads, rating, ranking and basic product
information as described below: '

(1) Number of downloads is the volume zpplication being downloaded in a period.

(2) Rating is the feedback provided by other users, Conspengindgedback and authoritative third-party
recommendations arc part of the “rating informatiowolerexording to Huang, Lurie and Mitra
(2009), the presence of product reviews from other consumers and multimedia that enable
consumers to interact with products before purchase has a greater effect on consumer search and
purchase behavior for experience goods than search goods.

(3) Ranking is the Mobile App ranked by appiication stores (marketplaces) or third parties in terms of
overall categories or each application segment. However, not every application store or third parties
provide the same ranking mechanism transparently.

(4) Product information includes date of issue, publishing entity, product intreduction, software version,
software name, product appearance, _etc.

3.3 Data Analysis: Structured Equation Modeling and Path Analysis

To validate the research framework, we conducted a survey to test the hypotheses. The survey instrument

was designed to fit the scenario of Mobile Apps’  marketplace. We used Structural Equation Models for

data analysis and the research process took place in four steps as shown in Figure 7.
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Figure 7 Bxecution procedure of structured equation model
1. Model development (theoretic framework  model definition)
The first step is to confirm the model developed. The definitions of independent variables and independent
variables are stated correctly. We will identify latent variables, observed variables, endogenous variables,

and exogenous variables from the constructs of our research model.

2. Model identification

Model identification consists of “estimation of goodness-to-fit" and “estimation of parameters’ .
Assessment of fit is a basic task in SEM modeling. The output of SEM programs includes matrices of
- estimated relationships between variables in the model. Assessment of fit essentially calculates how similar
the predicted data are to matrices containing the relationships in the actual data. We also consider Parsimony
into our model. In addition to strengthen goodness-of-fit, the increase of parameters will affect the
interaction between Parsimony and Goodness-to-fit. Therefore, we have used Amos software package
‘because of modification index provided as confirmation of model reference.

3. Model verification

The model may need to be modified in order to improve the fit, thereby estimating the most likely
relationships between variables, Many programs provide modification indices which report the
improvement in fit by adding an additional path to the model. Modifications that improve model fit are then
flagged as potential changes that can be made to the model, The index of goodness-of-fit between original
model and the improved model is shown in table 1.

In order to verify the quality of our research model, we also take the below tests for validity and
reliability: '

(1) Validity of internal consistency (Chronbach’ s @)

(2) Construct reliability (questionnaires, constructs and overall survey reliability)

(3) Construct validity (convergent validity)

(4) Discriminant validity

Table 1: Indexes of goodness-of-fit |

Indices type-and names.

| | | XClest
Ch1-S-quare tests X2 tost/df
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(GFI
AGH
Index of Goodness-of-Fit PGFI

NFI

NNFI

NCP

CHL
RMSEA
Replaceable Inde?ces _ ALC
CAIC

CN
RMR
RMP SRMR

IV. RESEARCH DESIGN

4.1 Hypothesis establishment

Normally, the Mobile App download is affected by price, product features and benefits. However, the
incremental cost is approaching zero for Mobile App to be downloaded. The product features and benefits
can be known partially through social media before trial usage, We'  ve examined which factors within social
system would impact on the desire of ‘free App download. Because of no price factor to be considered in
this stage, the next step of free application download is extent of trial.

® [ Social system has positive impact on free App download and trial

The previous purchase experience will influence the desire of free App download if we have similar
purchase experiences, The similar previous purchase experience comes from same brand we purchased or
same (similar) product we purchased before.

It has been also established through past studies that prior online purchase experience may also have
2 direct effect on online purchase intentions (e.g., Shim et al. 2001; Weber & Roehl 1999; Eastlick 1996).
Thet is, prior Internet purchase expetience may both have a direct and indirect (through online information
search intentions) impact on online purchase intentions, We can assume the previous purchase experience
would impact on both Free App download as well as intention to purchase.

® 1 Previous purchase experience has positive impact on fiee App download and trial

In the research of an empirical analysis of Internet users’  intention to purchase vacations online, Park
et al, show that personal involvement, attitude towards purchase and previous purchase experience are
found to be significant indicators of customers’  intention to purchase vacations online. We can also assume
the intention to purchase Mobile App will also be impacted by personal involvement, aftitude towards
purchase and previous purchase experience (Park, Ekincl and Cobanoglu).

Once we try the Mobile App, we have certain involvement on this product as well as attitude toward
purchasing. In our research, we try to explore how deep the involvement will be after the extent of trial.
Following the previous model, the level of involvement will also impact on the purchase decision. Besides,
the extent of trial will also contribute to the attitude toward purchasing. According to TAM theory, such
attitude will also affect the purchase intention.

® 3 Fxtent of fice App trial has positive impact on personal involvement

® [ Fxtent of fiee App trial has positive impact on attitude towards purchase

® 15 Personal involvement bas positive impact on infention fo purchase

® [/5 Atfitude towards purchase has positive impact on infention to purchase

® 7 Previous purchase expertence has positive impact on Infention {o purchase

Tn our model, we ignore the direct link between social system and personal mvolvement because the
impact of social system will direct contributes to free App download. The level of involvement will be

affected by extent of trial.
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Personal interest may be impacted by social system. And personal interest might also contribute into
level of involvement. However, personal interest is not the focus in our study, We can view this as
extraneous variable.

4.2 Questionnaire Design

We have employed questionnaire survey to examine our hypothesis. Questionnaires are designed
according to operational definition of proposed hypothesis, with 7 points Likert scale varying from very
agree to very disagree. |
4.3 Pretest

In order to prevent from semantic misunderstanding while the survey 1s executed formally, we have
recruited 40 participants into pretest. After pretest, we have modified wordings of our questionnaires per
feedbacks collected from the pretest.

The formal test is deployed by an independent online survey company. The target participants are
Internet users aged from 18 to 45. Not all online infernet users have online Mobile App purchase
experiences. The qualification 15 to be executed in the beginning of survey to filter out those respondents
without Mobile App purchase experiences. The target number of examples is 200,

V.RESEARCH RESULT

We have gathered 216 questionnaires in Taiwan and 200 of them are valid after the result of pretest.
Structural Equation Modeling technique was employed in this study to analyze data. Table 2 shows that the
fit indices of the model.

Table 2. Model Fit indices

Indices Result -
CMIN 586.262 So-called X test
ChiS ‘ CMIN/DF 5.863 So-called X test/df
-Square tests NTT Al
NNFI 512 Also called TLI
NCP 286,262
CFI 644
Replaceable RMSEA 157
AlIC 692,262
CN 42 A 222

The results of the test of the measurement model demonstrated insufficient level of reliability and
yalidity. The result of CMIN/DF should better be under 3 or at least under 5, but we have 5.863. The results
for NFI, NNFI and CFI should better be larger than 0.9, however the results we get are as 0.61 for NF,
0.512 for NNFI and 0.644 for CIL. The smaller the value the poorer fit of the model. Furthermore,. the result
for RMSEA should be under 0.05 or at least smaller than 0.08, but we have 0.157. The result of CN should
be larger than 200, but we only get 42. The reason for this outcome could be that we have too many
constructs in the model and also the sample size is too small for constructing SEM model.

Table 3. Descriptive Sttistical Data for the Resul of each uestio -

Questions T Means

30. 1like to try all kinds of frce-trial Apps Am 1.76

31. Ilike to use the free-trial APP for many times 393 1.79
32. Tspend much time on the free-trial App downloaded 3.74 1.77
33, Ilike to understand the free-trial App s content 4,61 1.78
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34, While downloading a free-trial App, I will take family and
. . . . 5.56 1.45
friends’  recommendation into considerations
35, While downloading a free-trial App, I will take online market - o
information on the experienced users”  reviews for the App into 519 148
concdderatinng : '
36, While downloading a free-trial App, I will take online market
information on the billboard of the ranking and number of times 5.39 1.56
the APP heing doumlosded
37. While downloading a free-trial App, [ will take media
. . . X . 4,61 1.62
advertisement or media exposure into considerations .
38. While downloading a free-trial App I will take previous
Experience on buying the products of the same brand into 3.91 1.59
accaunt
39, While downloading & free-trial App, 1 will take previous
experiences on buying the products of the same type into account, 4.06 1.60
40, TIn selecting App, I would care as to which one I choose 4,50 .58
41. To selecting App, I think most of them are aifike, 4,00 1.61
42. In selecting App, [ think it is important to make the right choice 4.63 1.55
43, In selecting App, I would concern about the outcome of my choice 459 141
44. While purchasing an App, I would see if the APP is easy to
5.67 1.27
understand
45, 19. While purchasing an App, I would see if the APP is easy to
onerate >3 127
46. While purchasing an APP, T would see if the App is friendly to use 5774 1.3
47, 19. While purchasing an App, I would see if 1t 18 easy to learn to 561 131
use the Ann ' ' : '
48. While purchasing an App, I would see if the APP provided 5 43' 127
flexihilitv ' '
49. While purchasing an App, I would see if the APP is helpful. 5,74 1.39
50. While purchasing an App, I would see if The APP makes my life
, 5.44 1.46
and work more effective
51. While purchasing an App, I would see if The app makes my life :
. 5.50 1.42
and iob better
52.  While purchasing an App, [ would see if The app increase the
) . 5.56 1.44
onalitv of my life and work _
53. While purchasing an App, I would see if The APP makes my life 5 46 1,48
and work easier ' ‘
54, While purchasing an App, I would see if the APP 1s easy to use 5.80 1.19
55. While purchasing an App, 1 would see if the APP 1s fun to use 5.61 1.31
56. [ pay and buy App {requently B 2.33 1.86
57. 1 would pay and buy the App if it is good. _ 4,04 206
58. Twould recommend good apps to friends 5.63 1.46
Totat 4.89 1.50

From the results of the path analysis depicted in Table 3, we have fou_nd some significance factors that
influence the consumers decision to download the trial or to purchase it. When deciding to download the
trial, customers tend to be influenced by recommendation from friends, the number of times the App have
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been downloaded, the APP’ s ranking and comments about it. Interestingly, previous buying experience
does not seem to matter that much. After downloaded the App, the frequency of being used is according to
PEOU and the PU of the App. When deciding to purchase the App, the customer considers the usefulness
of the App, and the decision made is also effected by how the customer perceives the App.

Furthermore, we found by the demographic analysis that gender and age of the custemers make some
differences. For most of the time, females are influenced more than males (Table 4). By considering the
differences between ages, the number of factors considered by the customers increases as the age of the
customer increases. Another thing to notice is that younger generations tend to be influenced by their friends
or even solely depend on thelr friend’ s recommendation (Table 5).

Table 4. Demographic Analysis: Difference between genders

~Sigmificant Factors R . ~ PFemale

The intention to download the APP is influenced by the 5 3 601 0.7
recommendation of friends

The intention to download the APP is influenced by the information on 559 557 0.05
the number of times of downloading the APP.

The intention to download the APP is influenced by the records of 531 ' < 65 0.33
experienced users’  ranking and reviews.

Frequency and time to try the free-downloaded APP are influenced by thel 534 574 021
perception that its functionalities are  “useful” . -
Frequency and time to try the free-downloaded APP are influenced by thel 53] 59 0.01
perception that it is  “ease-of-use” .

Purchasing decision is influenced by the perception of understanding 518 553 0.36
the insides of the APP. o
Purchasing decision is influenced by the perception of The usefulness 5 46 6.07 0.60
of the APP" s functionalities.

Table 5: Demographic Analysis: Differences between Age

Significant Factors 15-19 20—_24 25-29  30-39 7

intenton to download the APP 1s

influenced by the recommendation of
T I
intention to download the APP 15

influenced by information on the number

of times of downlcading the APP.

The intention to download the APP is

influenced by the records of experienced

users  ranking and reviews.

Frequency and time to try the free-

downloaded APP are influenced by the v y

perception that its functionalities are '
“useful” '

Frequency and time to try the free-

downloaded APP are influenced by the v V v

perception of “ease-of-use” .
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purchasing decision 1s influenced by the
perception of understanding the insides of v \
the APP,

Checks were marked for those significant impacts (over 5.50),

VI. SUMMARY AND RESEARCH FINDINGS

Free App download for trial becomes a popular approach to motivate consumers to purchase after
trials, However, it s still unknown that if free-trial Mobile APP download really stimulate consumers to
purchase them. The goal of this study is to realize the acceptance of free-trial Mobile Apps and then to
enhance our ability of diffusion of the Mobile Apps.

To obtain the understanding of customers’  behavior, we have constructed a research framework based
on the assumption that social system, involvement, attitude towards purchase and previcus purchase
experience are factors influencing final purchase intention. We include these components as constriicts info
our research model, In this study, we further explore how deep the involvement will be after the extent of
trial. Following the aforementioned model, TAM and Innovation Diffusion model, the level of involvement
will also impact on purchase decision. Besides, the extent of free-trial also contributes to attitude toward
purchasing.

According to the descriptive statistics and the result of path-analysis, we have found some significance
factors that influence peoples’  decision to download the trial or to purchase it. When deciding to download
the free-trial, people tend to be influenced by recommendztions from friends, the number of times the Apps
have been downloaded, the APP" s ranking and comments about it. Interestingly, previous buying experience
does not secem to maiter that much. After downloaded the App freely, the frequency of it being used is
according to PEOU and PU of the App, When deciding to purchase the App, people often consider PU of
the App, and the decision made is also effected by how the customer perceives the App.

Furthermore, we found by demographic analysis that gender and age of the customers make some
differences. For most of the times, females are influenced more by the factors than males (Table 4). As for
the differences between ages, the number of factors considered by the customers increase as their age
increases. Another evidence to notice is that younger generations tend to be influenced by their friends or
even solely depend on their friend” s recommendation (Table 5). So, we suggest that mobile Apps developers
should enhance on-line store’ s social network functionalities.

Through this investigation, the companies or developers of mobile Apps get the insight of how
consumers react to their offer of free trial. They can focus on the exact offering into their free-trial package
to get the most purchase volumes. Further research should be conducted into the influence factors
contributing to purchase intention in terms of product category such as games, bocoks, entertainment,
education, lifestyle applications via free-trial mobile Apps. It may give & closer look on the interactions of
influence factors and Apps  product segments. '
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