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Abstract—In reviewing of the generalization of wireless
technology in the wvariously relative information and
communication technology (ICT) industries, this research
systematically explore the potential determinants of the
fourth generation (4G) technology to cross-analyze the
drivers of the smart-commerce (S-commerce) era
forthcoming through the comprehensive measurements of
the hierarchical analytical network process (ANP) resulted
from the multiple criteria decision making (MCDM)
methodology by gathering of the Taiwanese ICT market
surveyed data. The most contribution is that “the 4G
technology  probably  trigger the  Smartcommerce
(S-commerce) era coming. (4GPYTSEC)” that means the
S-commerce is still the developed mainstream in the
variously relative ICT industries according to the some
restricted factors, such as technological development
limitation, government political prohibition, users’
operational restrains.
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I. INTRODUCTION

At present, on account of the rapid development and
various employment consisted of the web-portals, such as
Yahoo, Google and etc., the virtually social communities,
such as Twitter, Facebook and etc., and the cross-applied
apparatuses, such as smart phones, tablets, GPS and etc.,
[1], of wireless information technology, the information
telecommunication technology (“ICT”) has
comprehensively pioneered and the ICT comprised of
computers software and hardware technology, consumer
electronic (“3C”) technology, wired television sets
technology, mobile phones (“MP”) technology and global
position systems (“GPS) technology, have been integrated
the various applications in order to create more
comprehensive IT features and innovative technologies
[2]. Specifically, the mobile online activities of the
extensive ICT users’ have evolved from surfing one-way
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in unitary position to interactively surfing and two-way
coding in multiple location in order to successfully satisfy
user’s need for faster online processing times [3] based on
the high-speed bandwidth and wireless transmission
technologies into the information technology (“IT”) and
the information telecommunication technology (“ICT”)
industries. In addition, in terms of a series of the
transmitted evolution of the ICT, there are current
achieving the four generation consisted of the first
generation (“1G”), second generation (‘“2G”), third
generation (“3G”) and fourth generation (“4G”) and at
present, the majority of developed countries have been
reached in the 4G era. Subsequently, according to the
recent literatures in the digital and virtual business field,
the traditional digital and virtual business has evolved into
the latest period from the original electronic commerce
(“e-commerce”), the mediate = mobile-commerce
(“m-commerce”) to the current smart-commerce
(“scommerce”). In consideration of the interplays between
the ICT technology and digital commerce, the relationship
between the 4G and s-commerce has been the most
crucial topic for the present relative researches because
most of academic researchers, empirical senior managers
and political government have desired to acknowledge the
real core-value of the s-commerce in order to create the
most benefits in the each diversified level of society
nowadays. Consequently, this research attempts to
essentially employ the analytical network process (“ANP”)
of the multiple criteria decision making (“MCDM”)
methodology to construct the more effectively and
hierarchically weighted evaluated model to efficiently and
systematically crossanalyze the most critical interplays
and characteristics among each assessable criteria in order
to discovery the direct solution for the research topic:
“Does 4G Technology Trigger the S-commerce Era
Coming?”

II. LITERATURE REVIEW

This research attempts to utilize the hierarchical



weighted evaluated ANP model of the MCDM
methodology to assess the professional weighted
comments from their questionnaires through the
cross-employment of the Delphi and brainstorm
approaches under the comprehensive, limited-resource
and difficult-decision circumstances. Hence, this section
is going to systematically concentrate on the ANP model
of the MCDM methodology.

[4] further pioneered the ANP consisted of the
positive reciprocal matrix and supermatrix, to break
through this limited hypothesis in order to deal with more
complex hierarchical analysis for the various kinds of
research issues. Subsequently, [5] further pointed out the
typical measurements process that overall
related-influenced factors are categorized into four groups
and then, based on the patterns of the ANP evaluation
model, these relatedimpacted factor-groups are
decomposed as four assessment hierarchies [6]. In
succession, on an account of the ANP evaluated statistic
measurements, the priority vector w (eigenvector) of the
assessable criteria were calculated for the potential
candidate of the topic after the pairwise comparisons have
been established. In particular, [7] organized the
two-stage algorithm as described in equations as Rw=
AmaxW and

0 m Rij
W=y (5
=S Rij

j=1

)/m

In each pairwise comparison between each criterion, the
consistency of compared criteria is going to match
transitivity in order to achieve the representativeness of
the expert’s collections. The Consistency Index (“C.1.”,
C.1.=( Apnax-n)/(n-1) ) which is exactly considered in each
pairwise matrix and the Consistency Ratio (“C.R.”, C .R.=
C .1/ R.I. ) which is estimated with C.I. and Random
Index (“R.I”) acquired from the statistic table of random
index figure, are expressed in equation (2). The most
important assessable and acceptable regulation is that the
evaluated numbers of C.R. and C.I. both are definitely
necessary smaller than 0.1.

III. RESEARCH DESIGN

With reference to the employment of the hierarchical
weighted ANP approach, the collection of surveyed
questionnaires are collected from the professional experts’
the opinions from the three brief aspects comprised of the
experienced ICT users, the empirical ICT senior managers
and the academic scholars [8] in order to deal with
retrospective sectional analysis of the hierarchical
relations for organizing the assessed hierarchy by
testifying each the related-impacted criterion from
collecting the potential and influenced elements.

A. Research Framework

With respect to the research framework beyond the
comprehensive overlook of the relative literatures, the
research design framework is systematically described in
Fig.1.
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Figure 1. Research Framework.

B. Questionnaire Scale

In consideration of the representativeness of the
efficient methodology through establishing, comparing
weights principle, evaluating criteria, and estimating
positive reciprocal matrix and supermatrix, questionnaire
scale have to construct the five level structure related
interdependence and importance from equal important (1)
to extreme important (5) resulted from the Lekert’s
concept.

C. Collection Entire of Survey Data

In order to increase the research validity, reliability
and representativeness, the three brief aspects comprised
of the experienced ICT users, the empirical ICT senior
managers and the academic scholars according to the
specific characteristics of the hierarchical weighted ANP
approach. The collection entire of survey data were
gathered and from the fifteen experts’ questionnaires and
these experts cover the five experienced users, the five
empirical senior managers as well as the five academic
scholars in the relative IT and ICT fields.

D. Research Assessable Criteria

This research comprehensively integrates the most
potential influenced factors of the 4G to identify as each
attitudes of analytic aspect covered ICT experienced users’
perspective, ICT empirical senior managers’ aspect and
ICT Academic scholars’ aspect; assessable criteria of the
ICT’s specific characteristics consisted of ICT-technology
characteristics (“ICTC”), virtual social community
characteristics (“VSC”), location GPS characteristics
(“LGC”) and mobile service characteristics (“MSC”) for
inducing the best solution among three briefly selected
candidates comprised of the 4G technology positively
trigger the S-commerce era coming (“4GPTSEC”), the 4G
technology probably trigger the S-commerce era coming.
(“4GPYTSEC”) and the 4G technology negatively trigger
the S-commerce era coming. (“4GNTSEC”) for the
research topic. Further, the sub-criteria are resulted from
the keytechnologies of the ICT in the 4G [9] as well as
categorized into the four assessable criteria. Hence, there
are 1). the ICTC comprehends (1) Behavior Targeting
(“BT”) [10], (2) Web 2.0 (“W2”) [11], (3) Web 3.0



(“W3”) [12], (4) Keyword Search Engine (“KSE”) [13],
(5) Augmented Reality Function (“ARF”) [14] and (6)
Virtual cloud computing (“VCC”) [15]; 2). the VSC
covers (1) Rich Media (“RM”) [16], (2) Really Simple
Syndication (“RSS”) [17] and (3) Social Community
Integration (“SCI”) [18]; 3). the LGC: (1) Wideget
function (“WF”) [19], (2) Location Based Service (“LPS”)
[20] and (3) Real-time Direct Messages (“RDM”) and 4).
the MSC: (1) Alternate Reality Games (“ARG”), (2)
Application Programming Interface (“API”) and (3)
Multiple Mobile APP (“MM-APP”). The entire appraised
attitudes, assessable criteria and sub-criteria and evaluated
selected candidates are cross-employ to deal with
retrospective  sectional analysis of the hierarchical
relations for organizing the assessed hierarchy by
testifying each the related-impacted criterion from
collecting the potential and influenced elements.

E. Research Evaluated Hierarch

Beyond the completions of the research design,
framework and assessable criteria, the research evaluated
hierarch has been pioneered as follows in Fig. 2,
according to the specific characteristics of the hierarchical
weighted ANP approach [25] in order systematically to
deal with the fifteen experts’ questionnaire comments as
well as synthetically to achieve the essential concept of
this research topic: “Does 4G Technology Trigger the
S-commerce Era Coming? Evidence from Taiwanese ICT
Market.”
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Figure 2. Research Eavlated Hierarch
IV. MEASURED RESULTS
Beyond the completed construction of the

hierarchically effective and efficient weighted ANP
model, the synthetic weighted index (“SWI”) of the three
potential solutions for the research topics have been
measured in Table 1.
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TABLE I. MEASURED RESULTS

AGPTSEC AGPTTSEC iGNTSEC

Sub-criteria Sub- Weights .| Evaluated | Weights.| Evaluated | Weights .| Evaluated
criteria Score Score
ICTC BT. 0.1685 0.0806 0.41., 03372
w2 0.1452 0.0709 0.5602 0.2705
W3 01388 0.0733., 0.239 02363
KSE 0153, 02700 05992 03611
ART 0.1613 02563 0.153 02572
VCC 01711 0.2611 0.1€13 02628
VST, M 0.1662 0038, | oIt (L i
R5S 0.1635 0.046 0.1662 0.0784
SCI 0.1436 0.041 0.1633 0.0772
LGC WF 01333 0027, 01482 0.0461
LPS 0.1361 0.0247 0.1388 0.047
FDM 0.1616 0.0256 0.133 0.047
MSC ARG 0183, (L) (18] (L]
APT 0.1601 0.0138. 0.163. 0.0438
MM-APP.| 01618 0.0138 0.3319 0.0433
ANP-SWT (Stundardizing) 02334 04163

Consequently, in terms of the measurements and
calculated consequences Table 1, the highest SWI is
0.4165 as well as locates at “the 4G technology probably
trigger the S-commerce era coming. (4GPYTSEC).

V. DISCUSSION AND CONCLUSION

In particular, with respect to the generalization of
wireless technology in the variously relative information
and communication technology (ICT) industries, this
research systematically explore the potential determinants
of the fourth generation (4G) technology to cross-analyze
the drivers of the smart-commerce (S-commerce) era
forthcoming through the comprehensive measurements of
the hierarchical analytical network process (ANP)
resulted from the multiple criteria decision making
(MCDM) methodology by gathering of the Taiwanese
ICT market surveyed data. The most contribution is that
“the 4G technology probably trigger the S-commerce era
coming. (4GPYTSEC)” that means the S-commerce is
still the developed mainstream in the variously relative
ICT industries according to the some restricted factors,
such as technological development limitation, government
political prohibition, users’ operational restrains.
Nevertheless, this research also effectively expands the
author’s past researches comprised of relationships
between the developed tendency of the ICT technology
and the wireless speedy technology as well as the human
behaviors transmission and so on.
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