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요    약

최근 카카오톡, 라인, 위챗 등과 같은 모바일 인스턴트 메시징(IM) 서비스는 낮은 전환비용으로 

인해 치열한 경쟁을 펼치고 있다. 따라서 서비스 업체 입장에서는 모바일 IM 서비스 이용자의 지속적

인 사용의도에 영향을 미치는 요인들을 파악하는 것이 무엇보다도 중요하다고 할 수 있다. 이를 위해 

본 연구에서는 네트워크 효과(network externalities)와 인지된 서비스 품질을 모바일 IM 서비스의 지속

적인 사용의도의 외생변수로 고려하였다. 여기서 네트워크 효과는 직접 효과(네트워크 크기)와 간접 

효과(보완적 서비스)를 모두 포함한다. 중국 모바일 서비스 사용자를 대상으로 실증분석을 수행한 

결과 ‘네트워크 크기’는 ‘인지된 유용성’에, ‘보완적 서비스’는 ‘인지된 즐거움’에 유의한 영향을 미치

는 것으로 나타났다. 또한 ‘인지된 서비스 품질’은 예상대로 ‘고객만족’ 뿐만 아니라 ‘인지된 유용성’과 

‘인지된 즐거움’ 모두에 유의한 영향을 미치는 것으로 나타났다. 한편, 인지된 유용성 및 인지된 즐거움

은 ‘고객만족’을 통한 간접적인 영향 이외에도 ‘지속적인 사용의도’에 직접적으로도 유의미한 영향을 

미치는 것으로 나타났다. 

키워드 : 스마트폰, 모바일 인스턴트 메시징 서비스, 인지된 서비스 품질, 인지된 보완적 서비스, 

네트워크 크기, 인지된 유용성, 인지된 즐거움, 고객만족, 지속적인 사용의도

Ⅰ. Introduction

The application of third generation of mobile 

communication technologies has triggered the rapid 

development of mobile commerce. Based on CNNIC 

(China Internet Network Information Center)’s report 

in 2012, the number of mobile Internet users in 

China has reached 388 million which account for 

72% of the whole Internet population (538 million) 

in China. As the rapid development of mobile com-

merce and huge user base in China, variety of mo-

bile value-added services have been provided by mo-

bile service providers, such as mobile payment serv-

ice, mobile online game service and mobile instant 

messaging service. Among these services, mobile in-

stant messaging service (mobile IM service) is the 
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most popular service in China which has been used 

by 82.8% of mobile Internet users in China. There 

are lots of mobile IM products have been provided 

in China market, such as Weixin, mobile QQ, Line, 

Kakao Talk. Even all of these IM products provide 

some similar functions, such as text chat, voice mes-

sage and facial emotion icons; but there still exist 

some unique functions for each mobile IM product. 

For instance, Weixin integrated the video chatting 

function and LBS (location based service) function 

which allows their users to make more friends based 

on their present location into their product; Line in-

tegrated the free call function which allows their 

users to make free call to each other into their prod-

uct; mobile QQ integrated SNS platform which is 

called as Weibo into their product to enhance cus-

tomer’s usage experience into their product and 

Kakao Talk integrated mobile game service and gift 

shop service into their product. The only reason for 

these mobile IM service providers to differentiate 

their products is to increase the switching cost when 

users switch from a mobile IM platform to another. 

Under the intense competition environment, identify-

ing the factors which will affect customer’s con-

tinuance intention towards using mobile IM product 

is very important for the mobile IM service providers 

to keep their market share. 

There are lots of previous studies have proved that 

network externalities can significantly affect user’s 

adoption of communication technologies (Strader et 

al., 2007; Wang et al., 2004; Lu et al., 2010). Based 

on their findings, a user can communicate with more 

peers when the number of mobile IM users 

increases. Meanwhile with the wide adoption of mo-

bile IM service, users have the access to more abun-

dant value-added services which have been in-

tegrated into their original service. Thus network ex-

ternalities can be also considered as a significant de-

terminant to affect user’s continuance intention to-

wards mobile IM service. On the other hand, as lots 

of previous studies have mentioned that service qual-

ity can be considered as a critical determinant on 

user’s behavior in the field of mobile services (Chae 

et al., 2002; Kuo et al., 2009), we also decided to 

adopt perceived service quality in this study. So in 

this study, network externalities has been used to 

represent the differences between customer’s expect-

ation and their perceived performance in the per-

spective of mobile IM service’s network size; per-

ceived service quality has been used to represent the 

differences between customer’s expectation and their 

perceived performance in the perspective of mobile 

IM service’s fundamental characteristics.

The purpose of this study is to theoretically propose 

and empirically validate a research model to identify 

the effects of both network externalities and perceived 

service quality on customer’s continuance intention 

towards mobile IM service. We involve perceived use-

fulness, perceived enjoyment and satisfaction as media-

tors based on the previous studies of motivation theory 

and expectation-confirmation model.

Ⅱ. Literature Review

2.1 Literature Review of Network 

Externalities

In Katz and Shapiro’s study (1985), they defined 

the network externalities as “the value or effect that 

users can obtain from a product or service will bring 

about more values to customers with the increase of 

users, complementary product, or service.” In other 

words, once the user scale reaches a critical num-

ber, external benefits will be creased and emerged 

in which will attract more users to adopt a specific 

product or service. Many previous studies (Katz and 
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Shapiro, 1985; Gupta and Mela, 2008; Lin and Lu, 

2011; Zhou and Lu, 2011) have pointed out there 

exists two categories of network externalities: direct 

network externalities and indirect network exter-

nalities. Based on Katz and Shapiro’s study (1985), 

direct network externalities derive from the increase 

in users of a particular product or service, where 

user’s benefits increase. For instance, the more 

users buy and sell products via e-commerce plat-

form, such as C2C, the more probabilities for buy-

ers to choose the products which match their needs 

most and also the higher the transaction value could 

be for the sellers. On the other hand, indirect net-

work externalities display an increased sense of user 

value from using a product or service, as the effect 

the users obtains from such product or service in-

creases with the increase of related complementary 

products. For instance, when the number of users 

who use Android phone reaches a critical mass, it 

generates relative benefit and provides subsequent 

users with more correspondents, as well as attract-

ing third-party software developers to make more 

and more useful software for this mobile platform. 

In contrast, due to its limited users of Windows 

phone, the number of valuable software for this mo-

bile platform is also limited. Considering there are 

lots of previous studies have proved the accuracy of 

using network externalities to evaluate customer’s 

behavior in the field of social network environment 

(Lin and Lu, 2011; Zhou and Lu, 2011), so we de-

cided to adopt network externalities as independent 

variable in this study.

Based on lots of previous studies, there are two 

kinds of method to measure network externalities. In 

Lin and Lu’s study (2011), they adopted number of 

members, number of peers and perceived comple-

mentarity as sub-dimensions to measure network ex-

ternalities and found out, compared with the other 

two sub-dimensions, number of members has rela-

tively weak influence to generate customer’s per-

ceived benefit, which in turn generates customer’s 

continuance intention. There are lots of previous stu-

dies found out that using two sub-dimensions (referent 

network size and perceived complementarity) to mea-

sure network externalities can obtain more accurate 

and efficient results (Lin and Bhattacherjee, 2008; 

Zhou and Lu, 2011). So we decided to adopt two 

sub-dimensions (referent network size and perceived 

complementary) to measure network externalities 

based on Zhou and Lu’s study. In this study, referent 

network size, which represents direct network ex-

ternalities, refers to the extent to which the number 

of people in a user’s social circle adopts a mobile 

IM platform as well as perceived complementarity, 

which represents indirect network externalities, refers 

to the extent to which complementary functions and 

additional services, which will bring more additional 

values to their customers, can be acquired by their 

users as user base expands.

2.2 Literature of Perceived Service Quality

In Parasuraman et al.’s study (1988), they con-

ceived that service quality is the difference between 

customers’ expectation and their perceived perform-

ance of a service. Based on this concept, they devel-

oped the SERVQUAL model (tangible, responsive-

ness, reliability, assurance and empathy) to measure 

service quality. This model has drawn attention from 

the academic and the practical circles. There are a 

lot of previous studies that have proved the accuracy 

of SERVQUAL model to evaluate service quality in 

the domain of information technology (DeLone and 

McLean, 2003; Luis et al., 2009). As the importance 

of SERVQUL, there is no doubt the providers of mo-

bile value-added service also need an efficient 
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SERVQUL-based measurement to evaluate their service 

quality in order to assess their service quality and the 

key drivers for service quality improvements (Turel 

and Serenko, 2006). As there are lots of previous 

studies have verified that service quality is a critical 

factor to impact on customer’s adoption of a specific 

service (DeLone and McLean, 2003; Luis et al., 2009; 

Ahn et al., 2007; Jang and Noh, 2011), we decided 

to adopt service quality as independent variable in 

this study from customer’s perception perspective. 

The differences of characteristics among each mo-

bile value-added service will result in the modificati-

on of measurement suited to a specific service. In 

the research domain of mobile value- added services, 

mobile setting has several particularities that influ-

ence service quality. There is, at least, a need for 

proper interpretation of the quality dimensions iden-

tified in the context of mobile value-added services. 

In Kuo et al.’s study (2009), they categorized service 

quality into four dimensions (content quality, navi-

gation and visual design, management and customer 

service, system reliability and connection quality). 

According to the results of their study, service quality 

had been categorized into four new dimensions (con-

tent quality, navigation and visual design, customer 

service and system reliability and connection speed) 

in the context of mobile value-added service. There 

is no doubt mobile IM service can be included inside 

mobile value-added services, so the measurement 

method verified in Kuo et al.’s study also can be 

adopted in this study. Considering about the funda-

mental characteristics of mobile IM service, we tried 

to measure service quality via response speed, sys-

tem stability and UI design in this study and defined 

perceived service quality of mobile IM service refers 

to the extent to which customer’s perceive the differ-

ence between their expectation and their perceived 

performance of mobile IM service mainly based on 

the fundamental characteristics.

2.3 Literature Review of Motivation Theory 

and Expectation-Confirmation Model

Previous studies have widely adopted motivation 

theory to explain individual’s behavior of accepting 

information technology systems. Based on Deci’s 

study (1975), individual’s motivation has been div-

ided into extrinsic motivation and intrinsic motiva-

tion; extrinsic motivation refers to committing and 

action because of its perceived helpfulness in ach-

ieving value while intrinsic motivation refers to 

committing an action because of interest in the action 

itself. In Davis et al.’s study (1992), they adopted 

usefulness and enjoyment represented extrinsic and 

intrinsic factors respectively and found out both 

usefulness and enjoyment could affect individual’s 

motivation to use information technology systems. 

There are lots of previous researches have con-

firmed the accuracy of using perceived usefulness 

to represent extrinsic motivation while using per-

ceived enjoyment to represent intrinsic motivation 

and found that both perceived usefulness and per-

ceived enjoyment could significantly affect indivi-

dual’s intention to use information technology sys-

tems (Kim et al., 2007; Lin and Bhattacherjee, 

2008). In this study, the definition of perceived use-

fulness was adopted from Davis’s study (1989) and 

defined as the degree to which a person believes 

that using mobile IM service would enhance his or 

her job performance; and the definition of per-

ceived enjoyment was adopted from Moon and 

Kim’s study (2001) and defined as the degree to 

which a person feels pleasure objectively when us-

ing mobile IM service.   

Since the early 1970s, much effort has been made 

in consumer behavior research to investigate con-
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<Figure 1> Research Model

sumer’s post-purchase behavior processes. Among the 

research frameworks used in this effort, expectation 

confirmation theory is popularly used to explain 

consumer’s satisfaction and re-purchase intention in 

wide domains. Based on expectation-confirmation 

theory (ECT), Bhattacherjee (2001) developed and 

empirically tested an expectation-confirmation model 

(ECM) to evaluate the substantial differences bet-

ween initial adoption and continuance usage behavior 

in the context of information technology. According 

to his study, customer’s continuance intention was 

determined by both perceived usefulness and cus-

tomer’s satisfaction. Moreover, perceived usefulness 

also had a significantly positive influence on cus-

tomer’s satisfaction in the context of information 

system. Based on his study, satisfaction refers to 

the extent to which customers perceive a positive 

affective state resulting from an overall evaluation 

of performance based on past usage experience of 

mobile IM service as well as continuance intention 

refers to the extent to which consumers will con-

tinuously use mobile IM service and deliver their 

usage experiences to friends and relatives. There 

are lots of previous studies have proved the feasi-

bility to integrate motivation theory into original 

ECM. In Lin et al.’s study (2005), they integrated 

perceived playfulness, which had a similar defini-

tion with perceived enjoyment, into original ECM 

in the context of web portal and found out that, be-

sides confirmation and perceived usefulness, per-

ceived playfulness also had significant influence on 

satisfaction and customer’s continuance intention. 

In addition, Sun et al. (2011) also found out the 

consistent results compared with Lin et al.’s study 

(2005). Based on these studies, we decided to com-

bine perceived enjoyment into ECM as mediators 

in this study. 

Ⅲ. Research Model and 
Hypotheses

3.1 Research Model 

The approach for our research model is mainly con-

structed by the effects of network externalities (referent 

network size and perceived complementary) and per-

ceived service quality on customer’s continuance in-

tention towards mobile IM service and perceived use-

fulness, perceived enjoyment and satisfaction were in-

volved as mediators based on lots of previous studies 

related to motivation theory and ECM. <Figure 1> 

presents the research model as follows. 
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3.2 Research Hypotheses

3.2.1 Network Externalities (Referent 

Network Size and Perceived 

Complementarity)

Research has considered that network externali-

ties is an important factor directly affecting custo-

mer’s behavior of using information technology (Kim 

and Lee, 2007; Yang and Mai, 2010). Previous stu-

dies have suggested, when referent network size is 

large, users can communicate with more peers in 

which may improve their perceived usefulness and 

perceived enjoyment (Lin and Bhattacherjee, 2008; 

Zhou and Lu, 2011). In contrast, when referent net-

work size is small, users may perceive low utility 

and give up using a social network service. The ef-

fect of perceived complementarity on perceived 

usefulness and perceived enjoyment has been sup-

ported by lots of previous studies (Zhou and Lu, 

2011; Lin and Lu, 2011). For instance, as there is 

a huge user base to use Kakao Talk, which is one 

of the most popular mobile IM platforms in the 

world; the users of Kakao Talk can receive more 

comprehensive services embedded inside, such as 

games, gift shop and coupons which could bring 

their users additional value to enhance their usage 

experience. Meanwhile, these ancillary services will 

also advance users’ satisfaction as they can access 

various services via a single platform (Zhou and Lu, 

2011). So based on these findings, we made the 

hypotheses as follows: 

H1a: Referent network size of mobile IM service 

positively impact on perceived usefulness.

H1b: Referent network size of mobile IM service 

positively impact on satisfaction.

H1c: Referent network size of mobile IM service 

positively impact on perceived enjoyment.

H2a: Perceived complementarity of mobile IM ser-

vice positively impact on perceived usefulness.

H2b: Perceived complementarity of mobile IM ser-

vice positively impact on satisfaction.

H2c: Perceived complementarity of mobile IM ser-

vice positively impact on perceived enjoyment.

3.2.2 Perceived Service Quality

There are lots of previous studies have proved 

the accuracy of SERVQUAL model to evaluate 

service quality and found out service quality was 

one of the most important factors to affect custom-

er’s intention in the domain of information technol-

ogy and online service (DeLone and McLean, 2003; 

Luis et al., 2009). Based on Ahn et al.’s study 

(2007), they divided web quality into system qual-

ity, information quality and service quality and 

found out service quality had positive influences on 

both playfulness and perceived usefulness in the 

context of online retailing. Furthermore, in Jang 

and Noh’s study (2011), they adopted and in-

tegrated IPTV service quality, which was the only 

independent variable in their research model, into 

the extension of TAM and found out IPTV service 

quality also had positive influences on both per-

ceived enjoyment and perceived usefulness. So 

based on these findings, we made the hypotheses as 

follows:

H3a: Perceived service quality of mobile IM service 

positively impact on perceived usefulness.

H3b: Perceived service quality of mobile IM service 

positively impact on perceived enjoyment.

There are lots of scholars have verified that ser-

vice quality also had a positive influence on satis-

faction in different domains. In Chae et al.’s study 

(2002), they introduced service quality for mobile 
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Internet services which included four dimensions 

and pointed out service quality had a positive influ-

ence on user’s satisfaction. In order to verify the 

relationships among perceived value, satisfaction and 

post-purchase intention in the perspective of tech-

nologic characteristics of mobile value-added ser-

vices, Kuo et al. (2009) made a comprehensive dimen-

sions of service quality to evaluate mobile value- 

added services which included content quality, navi-

gation and visual design, management and customer 

service and system reliability and connection quality, 

and found out that service quality also had a posi-

tive influence on customer’s satisfaction. So based 

on these findings, we made the hypotheses as fol-

lows:

H3c: Perceived service quality of mobile IM ser-

vice positively impact on satisfaction.

3.2.3 Perceived Enjoyment and ECM

Prior studies pointed out that satisfaction has po-

tential effect to customer behavior intention (Cronin 

et al., 2000). Furthermore, Based on Bhattacherjee’s 

study (2001), he introduced expectation–confirmation 

model and pointed out Satisfaction was the key de-

terminant of IS continuance intention as well as 

perceived usefulness. According to lots of ECM–

related studies, if customers could perceive more 

usefulness towards a product/service, they will feel 

more satisfaction with a product/service by which 

they will repurchase or have no reason to refuse 

continued using the product/ service (Hong et al., 

2006; Al-Shafi et al., 2009; Stuart and Martin, 

2011). In Lin et al.’s study (2005), they integrated 

perceived playfulness into original ECM in the con-

text of web portal and found out that, perceived 

playfulness also had positive influences on satisfac-

tion and customer’s continuance intention. Mean-

while, Sun et al. (2011) also found out the con-

sistent results with Lin et al.’s study (2005) in the 

context of online social networks. So based on these 

studies, we made the hypotheses as follows:

H4a: Perceived usefulness towards mobile IM ser-

vice positively impact on satisfaction.

H4b: Perceived usefulness towards mobile IM ser-

vice positively impact on customer’s con-

tinuance intention.

H5a: Perceived enjoyment towards mobile IM ser-

vice positively impact on satisfaction.

H5b: Perceived enjoyment towards mobile IM ser-

vice positively impact on customer’s con-

tinuance intention.

H6: Satisfaction towards mobile IM service posi-

tively impact on customer’s continuance in-

tention.

Ⅵ. Research Design

4.1 Data

The population of interest in this study is the in-

dividuals who are using mobile instant messaging 

service. For the convenience of doing survey, we 

tried to collect data from university students in 

China. The most important reason for us to do this 

is most of university students have Smartphone and 

also are familiar to the usage of mobile instant 

messaging service. In total, 240 respondents were 

answered and 17 respondents were discarded due 

to insincere responses. Finally, 223 respondents 

were used to analysis for this study. This study 

used SPSS18.0 for reliability and validity analysis 

of the data we collected, AMOS18.0 for the struc-

tural equation modeling program and hypothesis 

testing.
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Construct Questionnaire Literature

Referent

Network Size

(RNS)

I think many friends around me use mobile IM service.
Lin and Bhattacherjee

(2008)

Zhou and Lu (2011)

I think most of my friends are using mobile IM service.

I anticipate more friends will use mobile IM service in the 

future.

Perceived

Service Quality

(PSQ)

Mobile IM service is quickly to respond my needs and requests 

(such as sending and receiving messages without delay). Parasuraman et al. 

(2008)

Chae et al. (2002)

Kuo et al. (2009)

I believe Mobile IM service is very stable.

I believe Mobile IM service provides me efficient UI design 

(such as navigation and display).

Perceived

Complementarity

(PC)

A wide range of value-added service (such as games) is available 

on mobile IM service.
Lin and Bhattacherjee

(2008)

Zhou and Lu (2011)

Lin and Lu (2011)

A wide range of images, skins and emotional icons is available 

on mobile IM.

A wide range of support tools (such as video chat and free call) 

is available on mobile IM.

Perceived

Usefulness

(PU)

Using Mobile IM service can improve my living and working 

quality.
Zhou and Lu (2011)

Lin and Lu (2011)
Using Mobile IM service can improve my living and working 

efficiency.

Overall, Mobile IM service is useful to my living and working.

Satisfaction

(SN)

Using Mobile IM service makes me feel very satisfied. Bhattacherjee (2001)

Shafi et al. (2009)

Stuart and Marin (2011)

Using Mobile IM service makes me feel very pleased. 

Overall, I am satisfied with Mobile IM service.

Perceived

Enjoyment

(PE)

I feel that using Mobile IM service is fun.
Zhou and Lu (2011)

Lin and Lu (2011)
I feel that using Mobile IM service is exciting.

I feel that using Mobile IM service is interesting.

Continuance 

Intention

(CI)

I would recommend anyone to use Mobile IM service.

Bhattacherjee (2001)

Shafi et al. (2009)

Kuo et al. (2009)

I intend to continue to use Mobile IM service in the future.

I intend to use Mobile IM service as much as possible.

I would encourage those who are important to me to use 

Mobile IM service.

<Table 1> Questionnaire Development

4.2 Measurement

In our study, we built a research model included 

seven constructs which were measured by 22 multi-

ple items with a five-point Likert-type scale ranging 

from “Strongly disagree” to “Strongly agree.” All 

the items used in this study were developed from 

suggested and validated measures based on previous 

studies. And all these items were carefully revised 

to truly reflect the features of mobile IM service. 

<Table 1> shows the details of each item with pre-

vious studies.
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Construct Item Standardized Item Loading Cronbach’s α SMC CR AVE

Referent

Network

Size

RNS 1 0.835

0.839

0.722

0.870 0.690RNS 2 0.838 0.647

RNS 3 0.819 0.549

Perceived

Service Quality

PSQ 1 0.840

0.838

0.701

0.876 0.703PSQ 2 0.857 0.568

PSQ 3 0.817 0.613

Perceived

complementarity

PC 1 0.809

0.865

0.717

0.869 0.688PC 2 0.839 0.578

PC 3 0.840 0.760

Perceived

Usefulness

PU 1 0.834

0.842

0.703

0.826 0.614PU 2 0.743 0.594

PU 3 0.770 0.634

Satisfaction

SN 1 0.748

0.852

0.711

0.813 0.592SN 2 0.783 0.628

SN 3 0.776 0.639

Perceived

Enjoyment

PE 1 0.766

0.835

0.749

0.829 0.617PE 2 0.834 0.536

PE 3 0.755 0.597

Continuance

Intention

CI 1 0.743

0.894

0.711

0.837 0.563
CI 2 0.738 0.621

CI 3 0.818 0.605

CI 4 0.696 0.772

<Table 2> Confirmatory Factor Analysis and Reliability Test and Convergent Validity Test

Ⅴ. Data Analysis

5.1 Validity and Reliability Analysis of 

Research Model

In order to identify the validity and reliability of 

the measurement of research model, we adopted con-

firmatory factor analysis and reliability test, conver-

gent validity test and discrimination validity test. As 

shown in <Table 2>, all the values of Cronbach’s 

α for each construct ranged from 0.835 to 0.894 were 

larger than 0.60, all the squared multiple correlations 

(SMC) of the measured items ranged from 0.536 to 

0.760 were larger than 0.50 and the composite reli-

ability (CR) of all the measured items ranged from 

0.813 to 0.876 were higher than the lowest accept-

ance level of 0.60 indicating that the measurement 

of research model had a good reliability (Bagozzi 

and Yi, 1988; Hair et al., 1998). Meanwhile, all the 

values of completely standardized factor loading 

ranged from 0.696 to 0.857 reached the significant 

level compared with the lowest acceptance level of 

0.50. Meanwhile, each measured constructs had an 

average variance extracted (AVE) above 0.50 also 

indicated that a good convergent validity could be 

obtained (Fornell and Larcker, 1981).
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RNS PSQ PC PU SN PE CI

RNS 0.831

PSQ 0.098 0.838

PC 0.229
** 0.077 0.829

PU 0.477
** 0.341** 0.253** 0.784

SN 0.403
** 0.351** 0.438** 0.501** 0.769

PE 0.176** 0.251** 0.520** 0.291** 0.451** 0.785

CI 0.351
** 0.384** 0.460** 0.543** 0.591** 0.549** 0.750

<Table 3> Discrimination Validity Test of Research Model

Moreover, in order to test discriminant validity, 

we checked whether the square root of AVE for each 

construct exceeded the bivariate correlations between 

the construct and all other constructs (Fornell and 

Larcker, 1981). The square roots of AVE are in-

dicated along the principal diagonal of the correla-

tion matrix in <Table 3>. The lowest of these values 

among all constructs was 0.750 for the omnipresence 

scale, which was larger than the highest bivariate 

correlation values between each pair of constructs in 

this study. So the discrimination validity was also 

adequate for the measurement of research model 

(Fornell and Larcker, 1981). Based on these test re-

sults of validity and reliability, the measurement of 

our research model can be accepted. 

5.2 Model Fit Analysis of Research 

Model

<Table 4> showed the results of Goodness Fit 

Index for measurement model and structural model 

of this study. From the fit indices, we can know that 

the research model suggested in this study is appro-

priate to estimate the relationships among all these 

constructs, as the results with satisfactory levels in-

cluding Chi-square/degrees of freedom (X2/DF), root 

mean square residual (RMR), goodness-of-fit (GFI), 

adjusted goodness-of-fit (AGFI), parsimony goodness 

of fit (PGFI), normalized fit index (NFI), root mean 

square error of approximation (RMSEA) and com-

parative fit index (CFI). Comparison of all fit indices 

with their corresponding recommended values (Hair 

et al., 1998), the evidence of a good model fit was 

revealed.

 

<Table 4> Measurement Model Fit Analysis 
of Research Model

Fit Indices
Measurement

Indices

Structural

Indices

Recom-

mended

Absolute

Fit

Indices

X
2/DF 1.322 1.333 < 3.000

GFI 0.924 0.921 > 0.900

AGFI 0.898 0.896 > 0.800

NFI 0.928 0.926 > 0.900

CFI 0.981 0.980 > 0.900

PGFI 0.687 0.699 > 0.600

RMR 0.038 0.039 < 0.080

RMSEA 0.035 0.036 < 0.080

5.3 Hypothesis Test

In order to test the significance of each hypothesis 

path in this research model, we use SPSS 18.0 to 

generate structural equation model (SEM) and in-

dicate standardized estimates for all specified paths, 

as well as significant level for each path. Meanwhile, 

as R-square is considered as the most powerful in-

dicator for variance explanation, we also indicate the 
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0.473***

0.265 ***

0.292 ***

0.031 

Referent
Network Size

Perceived 
Service 
Quality

Perceived
Complement

arity

CI1 CI2 CI3 CI4

1.01    0.93     1.00   1.00

PSQ2

1.08     0.94    1.00

SN1 SN3

PE1 PE2 PE3

1.11    0.90    1.00

PC1 PC2 PC3

0.96    0.80    1.00

PU1 PU2 PU3

0.98     0.91    1.00

PSQ3PSQ1

0.345 ***

0.386 ***

0.245 **

SN2

0.184 *

RNS2

1.06     1.07    1.00

RNS3RNS1

0.191 ** 0.339 ***

0.221 ***

0.156 *

0.264 ***

0.582 ***

0.91    0.94    1.00

Perceived
Usefulness
R2 = 0.332

Continuance
Intention
R2 = 0.518

Satisfaction
R2 = 0.442

Perceived
Enjoyment
R2 = 0.316

(*p < 0.05; **p < 0.01; ***p < 0.001).

<Figure 2> Results of the Structural Model Analysis

<Table 5> Results of Hypothesis Test

Hypothesis Path Path Coefficient S.E. T-Value Hypothesis Test

H1a RNS Æ PU 0.473*** 0.072 6.595 Accepted

H1b RNS Æ SN 0.191** 0.070 2.646 Accepted

H1c RNS Æ PE 0.031 0.061 0.495 Rejected

H2a PC Æ PU 0.156* 0.054 2.513 Accepted
H2b PC Æ SN 0.264*** 0.066 3.358 Accepted

H2c PC Æ PE 0.582*** 0.061 8.168 Accepted

H3a PSQ Æ PU 0.339*** 0.070 5.242 Accepted

H3b PSQ Æ PE 0.265*** 0.067 4.207 Accepted

H3c PSQ Æ SN 0.221*** 0.072 3.201 Accepted

H4a PU Æ SN 0.245** 0.079 2.976 Accepted
H4b PU Æ CI 0.345*** 0.069 5.296 Accepted

H5a PE Æ SN 0.184* 0.080 2.262 Accepted

H5b PE Æ CI 0.386*** 0.069 6.104 Accepted

H6 SN Æ CI 0.292*** 0.082 3.915 Accepted

(*p < 0.05; **p < 0.01; ***p < 0.001).

R-Square of perceived usefulness, perceived enjoy-

ment, satisfaction and continuance intention in this 

study. The result is shown in <Figure 2>. Except the 

effect of referent network size on perceived enjoy-

ment, the rest of paths we made in this study are 

significant. Variances in perceived usefulness, per-

ceived enjoyment and satisfaction are 33.2%, 31.6% 

and 44.2%, respectively. Variance in continuance in-

tention is 51.8%. 

The results of path coefficient, standard error 

and test statistics for each path has arranged in 

<Table 5>.  
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Ⅵ. Discussion

(1) Influences of referent network size on per-

ceived usefulness, perceived enjoyment and 

satisfaction

Referent network size had significantly positive 

influences on perceived usefulness ( = 0.473; 
***

) 

and satisfaction ( = 0.191; 
**

), but didn’t have a 

significant influence on perceived enjoyment ( = 

0.031; 0.621), so hypothesis H1a and H1b can be 

accepted but hypothesis H1c have to be rejected. 

The hypothesis testing results of H1a, H1b and H1c 

are consistent with the results of previous studies 

on mobile IM service (Zhou and Lu, 2011) and 

SNS (Lin and Lu, 2011). As referent network size 

reflects the number of people in a user’s social circle 

who are using the same mobile IM service, when 

referent network size is large, users can communi-

cate with more peers by using this mobile IM service 

to improve their working and living efficiency and 

effectiveness which, in turn, will enhance their per-

ceived usefulness and satisfaction towards this mo-

bile IM service. In contrast, when referent network 

size is small, users may perceive low utility and 

even give up using this mobile IM service. Notably, 

referent network size has no significant influence 

on the generation of perceived enjoyment in this 

study. As there exist a huge user base of mobile 

IM service in China (0.3 billion), users’ attention 

are no longer focus on how many friends they can 

communicate with via this mobile IM service; in-

stead they have turned their attention to how this 

mobile IM service could deliveries them more com-

prehensive usage experience. In other words, simple 

Communication with friends represents a greater 

extent of user’s utilitarian purposes, such as share 

information, keep relationship with each other, kill 

time and so on; but users prefer to achieve their 

hedonic purposes via the abundant entertainment- 

oriented services embedded into original mobile IM 

service. Thus the influence from referent network 

size on perceived enjoyment has been decreased 

compared with before.

(2) Influences of perceived complementarity on 

perceived usefulness, perceived enjoyment 

and satisfaction

Lots of previous studies have confirmed that per-

ceived complementarity had significantly positive in-

fluences on perceived usefulness, satisfaction and per-

ceived enjoyment (Wang et al., 2004; Strader et al., 

2007; Lin and Bhattacherjee, 2008; Lu et al., 2010; 

Zhou and Lu, 2011; Lin and Lu, 2011). As we ex-

pected, user’s perceived usefulness ( = 0.156; 
*
), sat-

isfaction ( = 0.264; 
***

) and perceived enjoyment 

( = 0.582; 
***

) are significantly influenced by per-

ceived complementarity, so hypotheses H2a, H2b and 

H2c can be accepted. In this study, perceived com-

plementarity refers to the extent to which comple-

mentary functions and additional services, which will 

bring more additional values to their customers, can 

be acquired by their users as user base expands. In 

fact, complementary functions can be considered as 

the extended functions which will help users to com-

municate with each other via a more efficient way, 

such as free call, PTT (push to talk) or video chat 

functions. Through these complementary functions, 

user’s perceived usefulness and satisfaction towards 

mobile IM service while be enhanced; on the other 

hand, as more and more additional services have been 

integrated into original mobile IM service, partic-

ularly entertainment-oriented services, it will be help-

ful to provide a better usage experience to their users 

which, in turn, will enhance user’s perceived enjoy-
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ment and satisfaction towards mobile IM service. 

Meanwhile, no matter which complementarity that we 

mentioned above is provided, as more additional val-

ues will be perceived by their users, their satisfaction 

will be enhanced. Notably, compared with providing 

brand-new and unique complementarity functions, it 

will be much easier for mobile IM practitioners to 

integrate existing additional services into their mobile 

IM services, thus compared with the influence from 

perceived complementarity to perceived usefulness ( 

= 0.156; 
*
), the influence from perceived com-

plementarity to perceived enjoyment ( = 0.582; 
***

) 

is significantly stronger. 

(3) Influences of perceived service quality on 

perceived usefulness, perceived enjoyment and 

satisfaction

Lots of previous studies have confirmed that per-

ceived service quality had significantly positive in-

fluences on satisfaction (Kim et al., 2004; Kuo et 

al., 2009), perceived usefulness and perceived en-

joyment (Ahn et al., 2007) in the context of online 

services. In this study, as we expected, user’s per-

ceived usefulness ( = 0.339; 
***

), satisfaction ( = 

0.221; 
***

) and perceived enjoyment ( = 0.265; 
***

) 

are significantly influenced by perceived service 

quality, so hypotheses H3a, H3b and H3c can be 

accepted. In this study, we used perceived service 

quality to measure the extent of the differences be-

tween users’ expectation and their perceived per-

formance based on the fundamental characteristics 

of mobile IM service. There is no doubt the more 

stable network communication, the faster response 

speed and the better UI design provided by mobile 

IM service, the higher their perceived usefulness, 

perceived enjoyment and satisfaction towards mobile 

IM service will be. Meanwhile, compared with the 

influences from perceived service quality to satisfac-

tion ( = 0.221; 
***

) and perceived enjoyment ( = 

0.265; 
***

), as the fundamental characteristics usually 

can be considered as the basic standard for users to 

evaluate the utility of a specific service, the influ-

ence from perceived service quality to perceived 

usefulness ( = 0.339; 
***

) is relatively stronger. For 

instance, as a mobile instant messaging service, if 

the application always crash or there exists a long 

delay for users to receive messages, users may think 

this mobile IM service is useless and then don’t 

want to use it anymore. 

(4) Influences of perceived usefulness on satis-

faction and continuance intention

Based on lots of previous studies related to ex-

pectation-confirmation model, they found out that 

perceived usefulness had significantly positive in-

fluences on both customer’s satisfaction and con-

tinuance intention (Bhattacherjee, 2001; Kim, 2010; 

Kim, 2012; Kang et al., 2013). In this study, user’s 

perceived usefulness had significantly positive in-

fluences on both satisfaction ( = 0.245; 
**

) and 

continuance intention ( = 0.345; 
***

), so hypoth-

esis H4a and H4b can be accepted. In other words, 

the higher the user’s perceived usefulness towards 

mobile IM service, the higher his/ her satisfaction 

and continuance intention will be. Meanwhile, com-

pared with the influence from perceived usefulness 

to satisfaction ( = 0.245; 
**

), perceived usefulness 

( = 0.345; 
***

) has a relatively stronger influence 

on user’s continuance intention. This shows users are 

utilitarian; they are always concerned about whether 

using the mobile IM service can enhance their wor-

king and living effectiveness and efficiency. More-

over, for utilitarian-oriented users, if the mobile IM 

service can fully achieve users’ utilitarian purposes, 
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they may decide to continuous use it without the 

consideration of other factors. 

(5) Influences of perceived enjoyment on satis-

faction and continuance intention

As motivation theory mentioned both usefulness 

and enjoyment could affect customer’s motivation to 

use information technology systems (Davis et al., 

1992; Kim et al., 2007; Lin and Bhattacherjee, 2008), 

lots of previous studies proposed and verified the 

feasibility to integrate perceived enjoyment to expec-

tation-confirmation model and found out that per-

ceived enjoyment had significantly positive influence 

on both customer’s satisfaction and continuance in-

tention (Lin et al., 2005; Kim, 2010; Kang et al., 

2013). The results of this study are consistent with 

these previous studies, as the influences from per-

ceived enjoyment to user’s satisfaction (0.184, 
*
) and 

continuance intention (0.386, 
***

) are significant, so 

hypotheses H5a and H5b can be accepted. In other 

words, the higher the user’s perceived enjoyment to-

wards IM service, the higher his/her satisfaction and 

continuance intention will be. Meanwhile compared 

with the influence from perceived enjoyment to sat-

isfaction (0.184, 
*
), perceived enjoyment (0.386, 

***
) 

has a significantly stronger influence on user’s con-

tinuance intention. This shows users are also he-

donic; accompanying with their utilitarian purposes, 

they are also concerned about whether using the mo-

bile IM service can bring them pleasure during the 

process of interacting with mobile IM service. If the 

mobile IM service can achieve their hedonic pur-

poses, no matter how they perceive from the utili-

tarian perspective, they may also decide to con-

tinuous use the mobile IM service as there exists an 

extremely strong influence from perceived enjoy-

ment to user’s continuance intention.

(6) Influence of satisfaction on continuance in-

tention

Lots of previous studies have confirmed that satis-

faction had a significantly influence on continuance 

intention (Bhattacherjee, 2001; Kin et al., 2007; 

Kuo et al., 2009; Kim, 2012; Kang et al., 2013). 

The results found out in this study are consistent 

with these studies, as the influence from user’s satis-

faction to continuance intention (0.292, 
***

) is signi-

ficant, so hypotheses H6 can be accepted. In other 

words, the higher the user’s satisfaction towards 

mobile IM service, the stronger the user’s con-

tinuance intention will be. 

Ⅶ. Implications

7.1 Implications for Academic Researchers

For academic researchers, this study contributes 

to a theoretical understanding of the factors which 

can be used to promote user’s continuance intention 

towards mobile IM service. As the main purpose of 

adopting utilitarian innovations is to improve pro-

ductivity to fulfill one’s task more efficiently as 

well as adopting hedonic innovations is to bring 

them pleasure, when users have multiple purposes 

towards a behavior such like the continuance use of 

mobile IM service, considering both intrinsic moti-

vation (i.e., perceived enjoyment) and extrinsic moti-

vation (i.e., perceived usefulness) should be a more 

efficient way to explain and predict user’s behavior. 

Meanwhile, the accuracy of ECM and the feasi-

bility of integrating perceived enjoyment into origi-

nal ECM to evaluate user’s continuance intention 

also can be confirmed by this study. Furthermore, 

based on the analysis results of this study, as both 

perceived service quality and network externalities, 
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Construct Direct Effects Indirect Effects Total Effects

Referent Network Size / 0.266 0.266

Perceived Service Quality / 0.322 0.322

Perceived Complementarity / 0.398 0.398

Perceived Usefulness 0.345 0.071 0.417

Satisfaction 0.292 / 0.292

Perceived Enjoyment 0.386 0.054 0.440

<Table 6> Standardized Effects on Continuance Intention to Use Mobile IM Service

including referent network size and perceived com-

plementarity, can affect user’s continuance intention 

through perceived usefulness, satisfaction and per-

ceived enjoyment, thus it is reasonable to suggest 

both perceived service quality and network exter-

nalities can be considered as useful drivers to ex-

plain and predict user’s continuance intention under 

the environment of mobile network-based services.

7.2 Implications for Mobile IM Practitioners 

As shown in <Table 6>, both perceived usefulness 

(0.417) and perceived enjoyment (0.440) have sig-

nificantly strong effects on the generation of user’s 

continuance intention towards mobile IM service. 

With the help of user’s strong appeal for entertain-

ment, how to integrate more attractive or even ex-

clusive entertainment-oriented services into mobile 

IM service-based platform will be the biggest oppor-

tunities for Chinese mobile IM practitioners. Among 

the characteristics of mobile IM service we adopted 

in this study, perceived complementarity (0.398) has 

the strongest indirect effect on the generation of user’s 

continuance intention towards mobile IM service, 

followed by perceived service quality (0.322) and 

referent network size (0.266).  In terms of network 

externalities, even it is difficult for mobile IM prac-

titioners to control referent network size, but they 

can affect perceived complementarity by providing 

more complementary functions and additional serv-

ices to users which, in turn, can affect their per-

ceived enjoyment and perceived usefulness towards 

mobile IM service. Considering both complementary 

functions and additional services will enhance user’s 

perceived complementarity towards mobile IM serv-

ice, besides the integration of entertainment-oriented 

services, it’s necessary for mobile IM practitioners 

to think about establishing cooperative relationships 

with Chinese mobile operators to provide more at-

tractive customized services for their common users 

through the experience enhancement from the per-

spective of complementary functions. For instance, 

if mobile operators can provide a better network 

bandwidth with less cost to support some comple-

mentary functions of mobile IM service, such as 

free call or group video chat, users can perceive 

more usefulness and enjoyment during the process of 

communicating with each other and also prefer to use 

this mobile IM service as much as possible. Mean-

while, perceived service quality also has a strong in-

fluence on user’s continuance intention through per-

ceived usefulness, satisfaction and perceived enjoy-

ment. Considering the limitations of mobile smart 

devices and network environment, such as network 

delay, network instability and relative small screen, 

mobile IM practitioners need to continuously im-

prove their UI design and deliver more reliable and 

convenient service to their users.
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Ⅷ. Conclusion

This study aimed to find out the factors which af-

fect user’s continuance intention towards mobile IM 

service. Our study has the following contributions. 

First, based on the analysis results of this study, the 

integration of motivation theory and expectation- 

confirmation model can be used to explain and pre-

dict user’s continuance intention in the context of mo-

bile IM service. Second, based on the definition of 

mobile IM service, we adopt network externalities 

(include referent network size and perceived comple-

mentary) and perceived service quality to represent 

the differences between users’ expectation and their 

perceived performance in the perspective of network 

characteristics and fundamental characteristics, res-

pectively. As we expected, network referent size has 

a critical influence on perceived usefulness while per-

ceived complementarity has a critical influence on per-

ceived enjoyment. Meanwhile, perceived usefulness, 

perceived enjoyment and satisfaction can be affected 

by perceived service quality. Third, besides testing 

the structural equation modeling of the proposed 

model, we give insights into the results of hypothesis 

test, which provides useful information for mobile IM 

practitioners.

Even though the study succeeds in validating the 

research model made in this study, but there are still 

some limitations of our study that we point out the 

following issues. One of the reasons is that the meas-

urement scale of perceived service quality in mobile 

IM service is designed according to the related liter-

atures including in the context of mobile Internet 

services (such as mobile Web portals and mobile 

Website services) and traditional mobile value-added 

services (mobile music download service), but the at-

tributes of mobile IM service are still different from 

these services we mentioned above. This situation in-

dicated that the measurement scale of perceived serv-

ice quality in this study may result in bias. Second, 

in order to simplify the process of obtaining data, 

all the data we collected for this study only came 

from university students which would result in the 

lack of credibility of this study. Third, we included 

perceived usefulness, satisfaction and perceived en-

joyment as the mediators between network external-

ities, perceived service quality and user’s continuance 

intention. There still exist other possible mediators 

which also should be considered, such as perceived 

value. Future study is needed to solve these problems 

mentioned above.
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Abstract

Due to the intense competition and low switching cost, to find out which factors will significantly 

impact on user’s continuance intention is very important for mobile instant messaging (IM) prac-

titioners. In this study, we adopted network externalities and perceived service quality as independent 

variables based on the definition of mobile IM service. Network externalities also include direct ex-

ternalities (referent network size) and indirect externalities (perceived complementarity). The result of 

this study shows that referent network size has a critical influence on perceived usefulness and per-

ceived complementarity has a critical influence on perceived enjoyment; perceived service quality, as 

we expected, has significantly impact on not only customer’s satisfaction but also perceived usefulness 

and perceived enjoyment. Meanwhile, both perceived usefulness and perceived enjoyment have directly 

critical influences on customer’s continuance intention. 

Keywords: Smartphone, Mobile Instant Messaging Service, perceived Service Quality, Perceived 

Complementarity, Referent Network Size, Perceived Usefulness, Perceived Enjoyment, 

Satisfaction, User’s Continuance Intention

1)

*   International Business Cooperative Program, Graduate School, Dongguk University

**  International Business Cooperative Program, Graduate School, Dongguk University

*** College of Management and Tourism, Dongguk University



라 위 의․소    정․이 영 찬

110 Information Systems Review, Vol.15, No.2

◐ 저 자 소 개 ◑

라 위 의 (luoweiyi1984@gmail.com)

동국대학교 일반대학원 경영학 석사학위를 취득하고 현재 동 대학원 국제비즈니스 
협동과정 박사과정에 재학 중이다. 한국IT서비스학회지, 지식경영연구 등 학술지 
및 학회에 논문을 발표하였다. 주요 관심분야는 스마트 폰, 모바일 서비스, 

소셜네트워크, 클라우드 컴퓨팅 등이다.

소    정 (shaojing2208@hotmail.com)

동국대학교 일반대학원 경영학 석사학위를 취득하고 현재 동 대학원 국제비즈니스 
협동과정 박사과정에 재학 중이다. 주요 관심분야는 국제투자전략, 다국적 기업관리, 

기업의 사회적 책임 등이다.

이 영 찬 (chanlee@dongguk.ac.kr)

서강대학교 경영학사, 동 대학원에서 경영학 석사 및 박사학위를 취득하였다. 현재 
동국대학교 경주캠퍼스 경상학부 교수로 재직하고 있으며, Annals of Management 

Science, The Open Operational Research Journal의 Editorial Board, 한국 
정보시스템학회 편집위원장으로 활동 중이다. Expert Systems with Applications, 

Knowledge-Based Systems, Human Factors and Ergonomics in Manufacturing,  

Technological and Economic Development of Economy, Information Systems 

Management 등에 논문을 게재하였으며, 주요 관심 분야는 지식경영, 기업성과측정, 

데이터마이닝, 복잡계 이론, 다기준의사결정 등이다.

  

논문접수일：2013년 05월 17일 게재확정일：2013년 08월 14일

1차 수정일：2013년 08월 02일



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


