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Abstract

As a relatively new collaborative service mode, Mobile Instant Messaging (MIM) is gaining ever greater popularity.
MIM users interact within a complex system to influence others’ adoption decisions, thus resulting in behavioral
evolution. An agent-based computational approach is a methodology well suited to the simulation of this complex
system. In this study, we build an agent-based computational model driven by empirical data. The model can
present the evolution of the adoption of MIM. We also conduct simulation experiments to examine how some
social and economic factors affect the behavioral evolution of the adoption of MIM. The results indicate that the
average degree of nodes in a network has a significant effect on behavioral evolution in comparison with brand
intensity. In contrast to the perceived usefulness, perceived ease of use and perceived entertainment value, the
perceived cost and inter-operability has a lesser degree of influence on the adoption behavior. The different
compositions of various groups have significantly different effects on the evolution of MIM adoption behavior.
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1. Introduction

Mobile Instant messaging (MIM) is a form of a real-
time mobile communication service between two or
more persons. MIM uses shared mobile software,
through which clients can convey texts, pictures,
documents, voice messages and videos. The advantages
of MIM features such as mobility (access of network
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service at anytime, anywhere), portability and ease of
use, also allow traditional instant messaging services to
be migrated to a mobile platform. MIM is a popular
collaborative mode (mobile platform and instant
messaging tool), which is becoming a widely adopted
individual communication tool, as well as an important
application in the fields of e-commerce, mobile
commerce and social commerce. Nowadays, more and
more advanced mobile versions of once-traditional
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instant messaging systems are being promoted on the
Chinese market, such as Mobile QQ, WeiXin, Fetion
and others.

Analysys International is a China-based consulting
company, which reports that in 2009, there were 190
million MIM user accounts in China. By 2012, the
number of user accounts had rapidly grown to 350
million, which amounts to 83.9 percent of all Chinese
mobile phone users'. Mobile QQ, Mobile Fetion and
Mobile MSN command the vast majority of the MIM
market. Academic research on the applications of
mobile instant messaging not only helps us better
understand MIM services and its related consumer and
organizational behaviors, but the research also supplies
entrepreneurs with useful information which will help
them make decisions on how to increase their market
share of mobile instant messaging products.

Published studies exist which examine the adoption
or acceptance behavior of MIM users, but these studies
do not generally focus on the transition from using an
instant messaging service to using an MIM service. In
the transition process, user behavior is a dynamic
evolutionary procedure composed of numerous stages,
some of which exhibit complex phenomenon. To
resolve the evolution pattern in this process, we employ
the Agent-Based Computational Economics (ACE)
approach driven by empirical data. The ACE is a
computational study of economic processes modeled as
dynamic systems of interacting agents, and can be used
in research fields of complex systems’.

Agent-based computational method (ACM ) has been
used to explore the adoption and diffusion of new
products and other complex systems’. Each agent in an
ACM represents one user or consumer, and the links
represent the connections between users. Each agent’s
behavior is determined by decision-making rules®. Our
research uses agents to represent the users of IM, in
such a way that ACM as a whole can describe the
interaction among agents under different degrees of
nodes in a network, such as brand intensity, ease of use,
usefulness, entertainment value and inter-operability
costs. Subjective norms change over time, and these
determinants may impact on users’ adoption of IM or
MIM. Our results demonstrate how intrinsic and
extrinsic motivations affect the evolutionary adoption of
MIM groups. The research results can help MIM
vendors decide how to enlarge their share of the MIM
market.

The structure of this paper is as follows: The next
section will review the related problems of MIM.
Section 3 briefly introduces the empirical model and it’s
results. This is followed by a description of the agent-
based model and simulation system in section 4. The

simulation results and discussion are contained in
sections 5 and 6. Finally, section 7 presents the study’s
potential contributions and implications.

2. Literature review

An instant messaging (IM) user makes the decision of
whether or not to adopt a mobile instant messaging
(MIM) service, based on his or her perceived social or
environmental influences. Because many consumers are
already members of existing social networks, their
decisions can be affected by family members, friends,
workmates, managers and other users in the social
network. An experimental study is employed to examine
how perceived technical characteristics and other social
influence factors impact on the evolution of MIM users’
adoption decisions.

2.1. Empirical research of IM/MIM

Classical and empirical theories include the Theory of
Reasoned Action (TRA)’, the Theory of Planned
Behavior (TPB) © and the Technology Adoption Model
(TAM) . Similar to the adoption of IS/IT, the adoption
of IM/MIM is a class of complex problem related to
consumer behavior. Drawing upon the TRA, TAM, TPB
and other theories of social psychology, many
researchers have empirically examined how factors
affect the acceptance behavior of IM users®".

MIM has wide and growing applications since the
introduction of advanced mobile equipment and 3G
technology. However, few academic studies focus on
users transferring from IM to MIM. From the
perspective of service management, Deng et al. have
investigated large samples to demonstrate that trust,
service quality, functional value and emotional value
have significantly affected the degree of Chinese MIM
users’ satisfaction and loyalty'”. Jiang et al. have
empirically explored how various factors impact on
users’ adoption of Mobile Instant Messaging (MIM) in
China, based on the Technology Acceptance Model
(TAM) and the social network theory. Their research
results show that social and technical factors
significantly affect the adoption of MIM">.

2.2. Evolution of IM/MIM

ACM can represent micro interaction between agents,
and further deduced macro emergence rules. ACM is
used to simulate a complex system. Ma et al. used a
multi-agent to construct an NK model of multiple
vendors, multiple products and multiple consumers to
analyze the evolutionary process of technology
diffusion'®. Considering consumer preferences and the
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agents’ levels of learning, Koentakes constructs a model
of client loyalty to analyze users’ purchasing behavior'.
Jiang et al. employ an agent and discrete simulation to
explore the evolution of interactive behavior based on
matching roles and dynamic tasks'®. In these studies, the
interaction between agents is based on matching
methods and learning theories, but validation is obtained
without any actual data. In our study, we build a
learning function driven by empirical data, which takes
into consideration the matching of characteristics
between agents.

Network effects and network topology both have
effects on the diffusion process'’. Network effects and
diffusion channels have been recognized as important
factors in the evolution of agents'®. In light of how
consumers interact, a consumer group can be regarded
as a network, which can, for example, be in the form of
an office network or a friendship network. These
networks are classified as complex and are
characterized as classical complex network structures,
similar to small-world, scale-free or random networks'”.
With different network frameworks, the effects of
transmission between consumers are different. Yu et al.
use a small-world network to simulate the implicit
diffusion process of knowledge within an entity. They
put forward three strategies as means to learn from
individual consumers, and conclude that the
accommodation inclined learning strategy is the most
effective means to diffuse implicit knowledge among an
entity”. Zaffar finds the interaction effects between
network topology, network density and inter-operability
costs strongly influence the diffusion dynamics of an
OSS (Open Source System), based on the Agent-based
Computational Economics (ACE) approach®'. Schramm
introduces brand factors, such as features, pricing,
promotion and distribution into ABM; the simulation of
output represents the different phases of the diffusion
curve, such as the initial or takeoff phases™. In this
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study, we use a preferential attachment network, which
is somewhat similar to a scale-free network, and bearing
in mind that some real social networks are scale-free
networks>.

3. Empirical model and data analysis

In this paper, we employ an agent-based computational
approach to explore the evolutionary discipline of
mobile users’ behavior. The agent-based model is
driven by empirical data. We briefly introduce an
empirical model and demonstrate the methodology used
in this section.

3.1. Empirical model

From previously published studies, we find that user
adoption behavior is affected by the perceived ease of
use (PEOU), perceived usefulness (PU), subjective
norms (SN) and other factors in IM and MIM empirical
adoption models. Drawing upon a classic TAM model,
we construct an advanced or modified TAM model.
Figure 1 shows the empirical model which was
proposed in prior research (Jiang et al., 2011)". Then,
we examine some of the technical and social attributes
that affect a user’s adoption of MIM. A technical
attribute is an individual’s perception of the function
and performance of information systems or technology.
Social factors such as synergy value and social norms
have an indirect effect on people’s behavior. In other
words, people learn from or draw a certain amount of
knowledge from colleagues, friends, relatives or other
people who have already perceived the wvalue of
information systems or technology.
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Fig.1. Empirical model"
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3.2. Empirical methodology and analysis

results

We conduct survey data by means of SPSS and
Amos 7.0 to test the empirical model. The
detailed methodology and data analysis are
represented in our prior work (see reference [13]).
The same data sample and method employed in
our prior work are used to empirically test the
model by grouping, and the standardized path
coefficients of MIM are shown in Fig. 2. Based
on these path coefficients, we can compute the
value of the belief function of agents in our
computational system.

0.23* Young group
0.14 College group
Work group

‘ 0.67*
0.607**
o6 " N\ h

0.44%% 0.20%%* 0.01 \\\

0.96*** 4
0.87%%*
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0.37%*x 0.07***

0.17* 0.27**

Note: * indicates p <0.05; ** indicates p <0.01;*** indicates p <0.001;ns indicates
the path is not significant

Fig. 2. Empirical model for groups

4. Computational methodology

The agent-based computational modeling (ACM)
method is more suitable for modeling dynamic
systems and other complex phenomena than are
other approaches. Our study uses a computational
simulation system to visualize the evolution of
MIM adoption, and we explore how economic
and social factors effect the evolution of MIM
adoption.

4.1. Empirical methodology and analysis

results

We build a computational model based on an

agent and social network. An agent represents one
person who is a user of an instant messaging tool.
The logic inference process of an agent’s decision

is based upon the path coefficient in Fig. 2.

Definition 1: We define be, () as an agent’s

increased belief at time #, which is a degree of the

agent’s intention to adopt mobile instant

messaging. This degree is equal to other factors
affecting the belief intention of agent i in the
structure model, which includes both direct and

indirect effects.
be(t) = (psv() - psv(t-1))*
psv_puse * puse_bi + (psv(t) -
psv(t-1))* psv_pu™* pu_atu*
atu_bi +(psv(t) - psv(t-1))*
psv_peou ™ peou_atu*
atu_bi+(psv(t)- psv(t-1))*
psv_peou* peou_pu* pu_bi+
(psv(t) - psv(t-1))* psv_peou*
peou_pu* pu_atu* atu_bi +
usefulness(t)* pu_bi+
usefulness(t)* pu_atu*
atu_bi + easeofuse(t) *
peou_atu* atu_bi +
easeofuse(t)* peou_pu*
puse_bi + easeofuse(t) *
peou_pu* pu_atu* atu_bi +
entertainment(t)* pe_atu*
atu_bi + interoperability(t) *

ci_atu™ atu_bi+ cost(t)*
fc atu* atu_bi+e
Where,
residual of BI, psv puse is the path coefficient

()

€ is a residual value, which is the

from psv to puse in Fig. 2. The naming rule of

psv_pu, pu_atu, psv_peou,
peou_atu, peou_pu, pu_bi, pu_atu, atu_bi, ci_atu,

puse_bi, atu_bi,
and fc_atu is the same as psv_puse.
Prior literatures show that network externalities
existed in consumer networks® or other social
networks®™. That is, one benefits from other
adopters in the network. Because word of mouth
or other social norms have an effect on present

24; 26

values”™ ~, to quantify the value of the benefit of

each agent under network externalities, we give
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psv(t) as the benefit from other adopter agents in
the network at time ¢.

Definition 2. The psv is the synergy value of
node i. That is, agent i can perceive the value of
network externalities. The value is equal to the
square of the ration of the adopted user and total

users.

psv(t)= (an(t)dn(t)’

Here, the an(?) is the adoption number of

2

mobile instant messaging within neighbors of
agent i at time ¢, and the dn(?) is the total number
of neighbors of agent i at time 7.
the

represented in table 1, with the exception of psv.

In formulation 1, parameters are
The value of psv puse, psv_pu and other
coefficients can be found in the path coefficients
of Fig.2.

The interaction relationship among different
agents is based on Definition 3.

Definition 3. Denote the matching degree
among different agents, which is the degree of

one agent’s imitation of his or her neighbor agents.

p,, if the type of agent i

is the same as agent j;
p,,» if agent i is young (middle,
Mo j)= old), agent j is middle/
old-age user);

p,, if agent i is young(old),

agent j is old user (young)

3)
Here, i, j is the identifier of the agent; p;, p.

and p; are the probabilities which are subject to

uniform distribution, and p, =2 p, 2p,.

4.2. Introduction to NetLogo

Based on the computational model proposed
above, we used the Logo language to implement
the computational model based on NetLogo.
NetLogo is a programmable system used to model
and simulate social phenomena platforms.

Evolution of Users’ Adoption Behavior

NetLogo’s modelers can give instructions to
hundreds or even thousands of "agents" all
operating independently. According to the
connections between the behaviors of individuals
at a micro level, some rules for the interaction
between agents can be used to build an agent-
based model, which is then used to explore the
macro-level patterns that emerge from the
interaction between many individuals over a
given period of time.

4.3. System User Interface

The experimental system based on NetLogo is
responsible for scheduling and arranging the
simulation ticks. The user interface (UI) for the
evolution of the adoption of MIM based on
NetLogo is given in Figure 3.

The Ul includes four sections:

(1) The system menu is located above and
includes “file,” “edit,” “tools” and “other items.”
A user can build a simulation system based on the
models library. The system can be run on ticks or
on a continuous operation basis. Run speeds can
be set at lower, normal and faster speeds.

(2) Simulation results at every tick are
displayed at the lower left. The results include the
changes in the counts of instant messaging,
mobile instant messaging and mobile instant
messaging resistant users.

(3) The agent’s evolution on the network is
displayed at the lower middle corner. Agents have
three statuses, one of which is a status of using
instant messaging, which is represented by a
green colored node. The second is a status of
using mobile instant messaging, which is
represented by a red colored node, and the third
status is that of an agent who is resistant to
That

represented by a gray colored node.

mobile instant messaging. status  is

(4) At the lower left corner is the parameter
interface. We can adjust the use of parameters to
view changes in evolution and to collect the
related data. Default values for the parameters are

shown in Table 1.
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Fig.3. User interface (UI) for the evolution of MIM adoption

Table 1. Default values for Parameters

No Parameter Description Value
1 Number of nodes The number of users 300
2 average-node-degree  Average node degree of user network 6
3 usefulness Usefulness of mobile instant messaging (i.e. usefulness in formulation 1) 0
4 easeofuse Ease of use of mobile instant messaging (i.e. easeofuse in formulation 1) 0

. Entertainment value of mobile instant messaging (i.e. entertainment in
5 entertainment . 0
formulation 1)
6 brand-intensity Brand intensity of mobile instant messaging 20percent
7 peryoung Percentage of young users among total group 0
8  permid Percentage of middle-aged users among total group 0
9  cost Cost increases for mobile instant messaging (i.e. cost in formulation 1) 0
10 interoperability Interaction of mobile instant messaging (i.e. interaction in formulation 1) 0

5. Simulation and result analysis

We conducted the experiments by adjusting parameters
as shown in Table 1. Under each parameter combination,
we can collect simulation data relating to the evolution
of wusers’ behavior by running an agent-based
computational system. Each scenario must run for 500
ticks.

5.1. Effects of the average degree of nodes in a
network and the brand intensity of products

Prior research has shown that the topology structure of a
network affects the purchasing decisions of consumers
from a social network perspective, in much the same
way as does the brand intensity of the product. The
degree of a present network’s structure is a key
indicator for its evolution. In this section, we conduct
experiments to test the sensitivity to the evolutionary
process when the parameter is increased by 1 percent,
the degrees of nodes are from 6 to 15 when the brand

intensity of a product is 20 percent, and when the brand
intensity of products are from 20 percent to 23 percent
when the degree of nodes is 6.

From Fig. 4a, we can see that with an increase in the
degree of a node, the maximal adoption number of MIM
increased, i.e. the degree of the node has a positive
correlation with the maximal number of an adopter.
When the degree of a node is 6 and the brand intensity
of a product is 20 percent, with an increase in degree of
from 6 to 15, respectively, the maximal numbers of
adopters are 75.33, 84.7, 91.7 and 94.67. From Fig. 4b,
we can see that the maximal numbers of adopters are
75.33, 69.33, 74.7, 80.3 and 78.3, with an increase in
brand intensity from 20 percent to 23 percent, but we
can find no positive evidence of a correlation between
maximal adopters and the brand intensity of a product.
Therefore, we can conclude that the degree of a node
has a more significant effect on behavioral evolution
than does brand intensity. It is evident that building
direct links between nodes can help speed up diffusion.
Managers should therefore add new diffusion channels
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or advance old diffusion channels. This strategy is more
effective than trying to increase brand intensity through
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Fig. 4. The effect of the average node degree of a network and brand intensity of a product

5.2. Main effect of parameters in an empirical
model

Empirical analysis shows that perceived usefulness has
a significant effect on a user's attitude towards the use of
MIM, as do perceived entertainment, cross-platform
interaction and perceived ease of use. However, cross-
platform OS and costs have a negative correlation with
an individual's attitude.

Adoption and diffusion processes take on several
stages over a given time. From Fig. 5a to S5h, each
evolution curve can have several main stages, including
production, promotion, maturity and recession stages. It
is evident that all evolution curves can be divided into
three stages. The first evolution stage is the promotion
and growth period, which occurs at approximately the
times from 1 to 35. The second stage is the maturity
period, which occurs at approximately the times from
36 to 100. The remaining time is the recession period.

From Fig. 5, we can observe how different
parameters have various effects on the behavior of the
user group. At different stages, adopters exhibit
different behaviors, and different service characteristics
have significantly different effects on the diffusion
process. User groups represent the differences in
diffusion behavior. The analysis reveals that the
perceived usefulness, perceived ease of use, perceived
entertainment value, and the cost and inter-operability
factors have significant effects on behavioral evolution.

Statistical results show that increases in parameter
values can significantly affect the evolution of behavior,
i.e. the behavioral evolution will correlate with the
perceived usefulness, perceived ease of use and the
perceived entertainment value of MIM, but the

associated costs and inter-operability factors have a
negative correlation with behavioral evolution during
the early stages.

Generally speaking, statistical methods are applied to
gain potentially valuable knowledge from a large
number of data samples. The precondition of common
statistical models requires that test samples follow
normal, Poisson or other common distribution channels.
In this study, we explore One-sample Kolmogorov-
Smirnow?’ to test the distribution of data samples. The
results indicate that data samples are not subject to the
common distribution methods, such as normal, uniform,
Poisson, and exponential distribution (p-
value=0.000<0.05). Therefore, it is not possible to use
many common statistical methods based on common
distribution methods to test data samples. Non-
parametric methods have been developed in cases where
the researcher knows nothing about the parameters of
the variable.

In this study, the K Independent Samples method is
used to test the effects of the varied parameters. This
method is a non-parametric statistic method used to test
for differences in samples. We test the distribution of
simulation data in different parameters by SPSS. The
analysis results indicate significant differences in data
samples under different parameter settings (p-value <
0.05).

During the production and promotion stage, the
factors of perceived usefulness, perceived ease of use
and perceived entertainment value have a positive
correlation with adopter numbers, but these parameters
have a less obvious negative correlation with adopter
numbers over time.

To compare the variations of each parameter’s effect
on the number of adopters, we represent data in figures
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with the same conditions (Fig. 5f-5h). Overall, the
factors of perceived cost and inter-operability have less
of an impact on the number of adopters than do the
factors of perceived usefulness, perceived ease of use,
and perceived entertainment value. Thus, product
characteristics such as usefulness, ease of use, etc., are
the user’s main concerns when entering the market.
These factors determine the adoption behavioral
decision of whether or not they purchase. After
considering the essential product characteristics, users
will focus on the associated costs and inter-operability.
This knowledge will provide managers a number of
implications when making strategy decisions on the
promotion of their product in the marketplace. For
example, the intrinsic properties of a product will
significantly affect its entry level in the market.
Therefore, vendors should improve as much as possible
the product’s characteristics at the earliest possible
product diffusion stage, and then adopt their
promotional strategies at a later stage. With the
introduction of other homogeneous, competitive
products and the deepening of users’ experiences,
potential customers will, over time, care about the inter-
operation and cost factors to the same degree as they
care about the other product characteristics. Form Fig.
Sg to Fig. Sh, we find that the variations in adopter
numbers become smaller with increases in parameters.

5.3. Effect of the group component

The user group consists of young and middle-aged
college students, as well as workers. In this paper, we
test how different groups impact on behavioral
evolution. We collected the data of four group
combinations, which include (50, 50, 200), (50, 200, 50),
(100, 100, 100) and (200, 50, 50). Each component of a
group combination consists of three parts. The first part
is the number of the younger members in the group; the
second is the number of college students, and the third

100 4
90 o
80 o ’g’

704

Number

T T T 1
0 100 200 300 400 500
Ti

a. Effect of perceived usefulness

part is the number of workers. For example, the
combination (50, 50, 200) represents a group which has
50 younger people, 50 college students and 200 workers.

We conduct data sampling by using the K
Independent Samples method in SPSS. The results show
that the factors of perceived usefulness, perceived ease
of use, perceived entertainment value, perceived cost
and inter-operability have different effects on behavioral
evolution under the four groups’ samples (p-value
<0.05). When usefulness increases, groups can diffuse
information quickly, and older members dominate
groups in the carly stages. With the percentage of other
kinds of groups increasing, the diffusion process
becomes slower. When one group member type
absolutely dominates the group, the information
diffusion is the slowest. It is significant that usefulness
is the key factor for older groups, who are the most
rational consumers, and who mind whether or not the
MIM can help them with their work. However, younger
members do not care as much about the MIM’s
usefulness.

We also find that the ease of use of MIM product has
a greater effect on the behavior of younger groups than
on that of elders. Compared with elders’ attitudes to the
perceived entertainment value, younger groups and
college students’ attitudes dominated the group. This is
because younger people are apparently more sensitive to
the entertainment value of a product. The early diffusion
stage is faster in groups dominated by younger people
and college students. Therefore, increased entertainment
characteristics will be more attractive to younger groups
than to elderly groups. Promoting the entertainment
value of an MIM product can help the product to
penetrate a market more quickly when younger groups
dominate that market.

100 4

T T T T
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Time
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Fig.5. The effect of parameters in an empirical model

6. Discussions

The objectives of this paper can be condensed into three
parts: a) Construct a model for the investigation of the
technical and social factors affecting the adoption of
MIM, and empirically examine how technical and social
factors affect the adoption of MIM in different groups; b)

Build an agent-based computational model driven by
empirical data to simulate the evolution of a group’s
MIM adoption behavior; ¢) Explore the effects of the
factors of perceived usefulness, perceived ease of use,
perceived  entertainment  value,  cross-platform
interaction and the associated costs of MIM adopters on
their behavioral evolution.
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6.1. Contribution to research

This study has made the following contributions to the
growing body of research on behavioral evolution. It
has provided a research perspective through a
simulation study of behavioral evolution driven by
empirical data. In order to increase the validity of our
simulation, we constructed an empirical model drawing
on existing published studies, and we used data obtained
from a questionnaire to examine path coefficients. On
the basis of these path coefficients, we built a
computational model for the evolution of the adoption
and use of MIM. The computational model has more
reasonable parameter settings than some traditional
simulation models, and the simulation results are more
credible and reliable.

Furthermore, this research focuses on group evolution
processes from a perspective of multi-dimensional
comparisons. Our study not only considers how intrinsic
and extrinsic factors impact on evolutionary behavior,
but also considers the sensitivity of each variable within
the study groups at different levels, and the changes of
diffusion speeds at different time periods.

6.2. Contribution to practice

Our research can provide MIM vendors numerous
implicative suggestions and can also provide some
system support. Overall, the simulation results
demonstrate that the evolution of a product can be
influenced by different parameters. With increases in
usefulness, ease of use and entertainment value, and a
decrease in associated costs and inter-operation
difficulties, the diffusion process into the marketplace
can become faster. Compared with the cost and inter-
operation characteristics of a product, the perceived
usefulness, ease of use and entertainment value all have
a significantly greater effect on the evolution of
adoption behavior in the early stages. In different
groups which are composed of different proportions of
younger people, college students and workers, each
promoted policy has a different effect on each class of
the group’s members. These findings can support the
decisions made by a product’s R&D and marketing
managers at different stages of the product’s
development in terms of the relative importance of the
product’s intrinsic technical characteristics compared to
other factors, such as the cost of use, entertainment
value, etc. Compared to related published studies, our
simulation model provides a richer and clearer depiction
of the critical variables and their interactions with each
other under multi-period settings. An agent-based model
driven by empirical data can empirically examine
dynamic consumer behavior and bridge the gap between
the empirical research based on static data (which is

often used as fields of static and limited dynamic
behavior) and traditional simulations based on assumed
input. The current computational model gives an
example of how to incorporate the two methods in one
model to simulate a complex system.

7. Conclusion, limitation and future research

In this paper, we build an acceptance model through the
grouping of mobile instant messages, and we explore
how intrinsic and extrinsic motivations affect the
adoption of MIM within a group. Based on an empirical
structure equation, we propose a computational model
to better understand how the intrinsic and extrinsic
factors impact on the dynamic evolution of MIM
groups’ adoption decisions. The model presented in this
paper could serve as a foundation on which a vendor
can develop different types of marketing strategies. For
example, the vendor could develop a product
development strategy for a new version of MIM, create
different pricing policies for different groups, and so
forth. The simulation results indicate that diffusion
speed can be increased through an increase in the
parameters, and the degree of increase has a significant
impact on the diffusion process. Each factor has a
significantly different effect on behavioral evolution,
and the composition of a group also has a major impact
on the diffusion process.

Our study has several potential limitations. First,
China has the largest number of mobile phone users,
and this study focused on the adoption of mobile instant
messaging based on mobile phone usage. However, the
findings might be different if the model were examined
in another country, where MSN or other messaging
tools are in the majority. Secondly, some of the
variables in the simulation follow uniform distributions.
While these are reasonable assumptions given the
absence of other information, multiple different
distributions could be used to condition the results.
Thirdly, we consider only positive word of mouth in the
network, and we do not consider negative spreading,
when in fact, when spreading over a network, an agent
can spread not only good or positive views to others, but
also bad or negative views.
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