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Abstract 

This research innovatively employs Quality Function 

Deployment model of House of Quality method (QFD-

HOQ) model to identify the most potential and influenced 

determinants of Social Media (SM) technology in order 

to provide the highest service quality in customer’s 

purchasing processes through comprehensively evaluate 

the SM technologies functions of customer’s desired 

(WHATs) and the SM technological services of company 

provided (HOWs). Specifically, in terms of the 

decrement of the linguistic amphiboly of surveyed 

questionnaires, multiple criteria decision making (MCDM) 

methodology and fuzzy-set qualitative comparative 

analysis (fsQCA) approach are hierarchically cross-

employed in the compared assessable statistics and 

measurements of QFD-HOQ model. As a result of a 

series of evaluated measurements, the most influenced 

five determinants of corporate SM technological services, 

including multiple device accessibility service, the 

content reality service, the individualizational service, the 

keyword-search engine service and identity feature 

service that are able academically to re-supply SM 

research gap related to this research topic as well as to 

empirically provide practical suggestions in corporate 

empirical m-commerce strategies. 

Keywords:  Social media, Service quality, Multiple 

criteria decision making (MCDM) 

methodology 

1 Introduction 

With so many advances in the development of 

internet technology, many customers have not been 

satisfied in the traditional one-way Business-to-

Business (“B2B”) and Business-to-Customer (“B2C”) 

marketing methods. On the contrary, customers 

generally desire to express their preferences and 

standpoints in the digital two-way customer-to-

business (“C2B”) or Customer-to-Customer (“C2C”) 

marketing platforms. This preferential digital 

marketing platform has resulted in the establishment of 

the electronic commerce (“e-commerce”) age. As a 

result of the rapid rise in diversified internet technology 

functions, many social network communication 

platforms (such as Blog, Facebook, Twitter and etc.) 

have been established in the digital internet world 

which have resulted in customers can freely express 

not only their comment and opinion regarding specific 

products and services but it has also led to people to be 

able to individually express their thoughts and 

experiences regarding the purchasing process [1-3]. In 

the beginning period of the E-commerce, online 

technology connectivity hardware become a restricted 

barrier in the internet technology development because 

the only means for customers to connect to the internet 

was through a computer, which meant people could not 

surf the internet, download data and upload individual 

information in anytime and anywhere mode. The 

speedy development of wireless telecommunication 

technology cleared the hardware restriction of earlier e-

commerce and commenced the mobile commerce (“m-

commerce”) era [4-6]. Peculiarly, Figure 1 

synthetically describes the four developed tendency 

phases of commerce marketing from paper-oriented to 

digital-oriented marketing.  

 

Figure 1. The developed trend and phases of corporate 

marketing 
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In the first phase of business marketing (document-

oriented marketing period): enterprises easily can sell 

or promote their products or services through 

traditional paper-oriented delivery method and 

customers may not be able to obtain sufficient 

information regarding products or services before they 

purchase products or services. The information 

asymmetry between sellers and buyers exists and 

corporate dominant is the highest level in this period. 

In the second phase of business marketing (initially 

digital-oriented marketing age): with creation of 

computer devices and internet technology, the 

enterprises commences to utilize the digital marketing 

way of their own corporate internet websites to deliver 

their promotions of products or services and extensive 

customers can obtain the information of products or 

services without time limitation though individuals 

computer devices. Possibly, enterprises are not capable 

of satisfying customers’ desires through a single one-

way digital technology (such as picture-sharing, vlogs, 

wall-postings, email, instant messaging, crowdsourcing 

and etc.) [7]. 

Contiguously, in the third business marketing phase 

(e-commerce-oriented marketing epoch): with the rapid 

development of individual computer hardware and 

internet and wireless transmission technologies, a 

majority customers not only survey and download the 

relative information of products and services from 

digital internet websites before they purchase but also 

share and upload the trade-off information after they 

purchase into their own private digital group and 

virtual society (such as Blog, Facebook, Twitter, 

Youtube, and etc.) through the diversified social media 

(“SM”) channels due to the technological open of 

internet source code. Specifically, the extensive 

customers start to have higher and higher predominant 

power in the purchasing processes and hence, in order 

to systematically analyze passive and negative 

opinions and effectively catch customer’s preference to 

achieve the higher customer’s satisfaction, the 

enterprises commence to organize professional e-

commerce marketing specialists to further survey the 

digital customer’s groups or society in order to directly 

acquire customer’s dynamic and various feedback 

comments. In particular, level of customer’s autonomy 

numerously surmounts the level of corporate dominant 

in this phase [8]. Currently, in the fourth business 

marketing phase (m-commerce-oriented marketing era): 

the various electronic hardware (smartphone, GPS 

products, online video games etc.) are consolidated 

into the smartphone resulting in each customer can 

easily surf websites, download website information and 

upload individual information in their own private 

groups or society in any time and where mode [9-10], 

according to the speedy development in the wireless 

transmission bandwidth of telecommunication industry. 

With swift development of wireless transmission 

technology of telecommunication industry, extensive 

customers, in purchasing process, can easily utilize the 

technologies functions of diversified SM of instant 

messaging sharing, photo-sharing, video-sharing, 

global positioning system (“GPS”) and etc., of mobile 

smartphone device to survey relative information and 

express their written opinions and video-oriented data 

of products and services immediately. With reference 

to this developed tendency of extensive customer’s 

purchasing behavior passing each day, the level of 

customer’s autonomy has been increasing as the level 

of corporate dominant has been decreasing [11]. 

Contiguously, without doubt, enterprises realize the 

influence of SM technology have played a critical role 

on the customer’s purchasing decision in trade-off 

process [12] and hence, a majority of enterprises have 

commenced to offer multiple opening interface 

services of SM technology [13] in order to provide the 

highest service quality in order to achieve the highest 

satisfaction in current mobile-commerce-oriented 

marketing era [12]. 

However, after reviewing currently relative 

literatures in SM fields [14-20], there is no any 

research can identify the most potential and influenced 

determinants of SM technology from the analytical 

perspective of service quality and customer’s 

satisfaction trough cross-evaluation the interrelations 

between SM technology and customer’s satisfaction. 

For this reason, this research firstly employs the quality 

function deployment of the house of quality (“QFD-

HOQ”) model [21-25] to re-identify the most 

influenced determinants of SM technology through the 

cross-measurements between the SM technologies 

functions of customer’s desired (“WHATs”) and the 

SM technological services of company provided 

(“HOWs”). Subsequently, in order to avert the 

linguistic amphiboly of surveyed questionnaires, the 

grey relation analysis (“GRA”) approach, entropy 

method, fuzzy theory (“FT”) and the technique for 

order preference by similarity to ideal solution 

(“TOPSIS”) method of the multiple criteria decision 

making (“MCDM”) methodology are hierarchically 

cross-applied in the compared assessable statistics and 

measurements [26]. Consequently, in terms of the 

research validity increment, the fuzzy-set qualitative 

comparative analysis (“fsQCA”) [27-28] approaches is 

employ to verify the measured results of QFD-HOQ 

model in order to academically re-supply SM research 

gap related to this research topic as well as to 

empirically provide practical suggestions in corporate 

empirical m-commerce strategies. 

2 Relative Literature Reviewing 

2.1 Literature on Social Media 

When including a subsection you must use, for its 

heading, small letters, 10pt, left justified, bold, Times 

New Roman as here. With the awakening of 
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consumers’ self-consciousness and the rapid 

development of internet technology, customers have 

started to express their comments of products or 

services in SM channels and platforms through double 

two-way surfing and editing functions of internet 

technology. SM was formed on the fundamental 

internet communication channel of SM technology. 

Further, SM has pervaded in various present-day 

individual and commerce organizational 

communicated channels for expanding personal 

friendships, increasing corporate sales promotions, 

executing marketing research, managing customer 

relationship development and etc. [29]. Therefore, SM 

has recently become one of the developed mainstream 

online-technology because it is a group of internet-

based applications that builds the ideological and 

technological foundations of Web 3.0, and allows the 

creation and exchange of user-generated content [30]. 

In general, SM possesses the five brief characteristics: 

(1) multiple-users frequency: multiple users can one-

way surf and two-way edit with high frequency times 

through diversified SM technology (2) friendly-

operation function: each user operate easily each 

function of SM (such as surfing, uploading, 

downloading and etc.) because SM is established on 

the each user, (3) various content quality: SM 

substantially and narrowly comprehends various 

internet documental and video contents, (4) wide-

spread device accessibility: each user can upload or 

download diversified data through each electronic 

devices (such as personal computer, smart-phone, i-

Pad and etc.) with the internet connected function and 

(5) permanent information record: SM can be altered 

almost instantaneously by comments or editing in the 

permanent virtual internet digital world [31]. 

Specifically, with the swift development of SM 

technology, there are two more characteristics to be 

covered in SM technology and these are (6) specific-

immediacy: each SM technology channel can be 

capable of virtually instantaneous responses; (7) 

immediate-usability: each user of SM technology can 

immediately browse and record without any 

specifically professional internet skills in anytime and 

anywhere. As for the application of SM, the applied 

features of SM was creatively classifies into four types 

of categories: (1) space-locators with only location 

sensitiveness: exchange of messages with relevance for 

one specific location and it is tagged to a certain place 

and read later by others (such as Yelp and Qype), (2) 

quick-timers with only time sensitiveness: transfer of 

traditional SM applications to mobile devices to 

increase immediacy (such as posting Twitter messages 

or Facebook individual status updates), (3) space-

timers with both located and time sensitiveness : 

exchange of messages with relevance for one specific 

location at one specific real time (such as Facebook 

Places; Foursquare) and (4) slow-timers without 

neither located and time sensitiveness: transfer of 

traditional SM applications to mobile immediate 

devices (such as watching a YouTube online video or 

reading a Wikipedia explanatory entry). 

Extraordinarily, Kietzmann et al. [32] pioneers a 

contiguity of honeycomb of seven functional building 

blocks: (1) identity, (2) conversations, (3) sharing, (4) 

presence, (5) relationships, (6) reputation, and (7) 

groups, based on the two briefly analytical examined 

perspectives: (1) a specific facet of SM user experience, 

and (2) its implications for firms. Subsequently, there 

are six main current SM sites consisted of (1) 

collaborative projects (such as Pinterest, Wikipedia and 

WordPress), (2) blogs (such as Bebo, Blogger, 

Microblogs, MySpace and Twitter), (3) content 

communities (such as YouTube), (4) social-networking 

sites (such as Facebook), (5) virtual game worlds (such 

as World of Warcraft) and (6) virtual social worlds 

(such as Second Life) [33]. Consequently, there are a 

series of interesting issues in SM research field and 

these are (1) the disparity of information available, (2) 

the trustworthiness and reliability of information 

presented, (3) the ownership of media content, (4) 

transfer right of the information from one to another 

and etc. [34]. 

2.2 Literature on Service Quality 

On account of comprehensively expounding the 

definition of service in recent literatures, Jackson and 

Cooper [35] points out that service is a variety of 

selling activity for providing corporate benefits or 

customers’ satisfaction and service can not offer or 

receive from customer’s oneself. Then, Heish [36] 

expounds that service is a kind of activity for 

identifying and providing the requirements of other 

people and further, service alternatively relates to the 

selling activity. Subsequently, Grönroos [37] defines 

that there are three main key characteristic of service: 

(1) intangibility, (2) activity and (3) concurrent. 

Furthermore, Parasuraman et al. [38] induces that 

service are supposed to be comprise of four crucial 

characteristics: (1) intangibility, (2) inseparability, (3) 

heterogeneity and (4) disappearance. Additionally, 

Cronin and Taylor [39] deems not only the entity of 

service is intangible but the operation of service is for 

satisfying other people; especially, the service is not 

easy to control than the production quality [40]. 

Consequently, Dabholkar et al. [41] induces that 

service must comprise of the most essential features: (1) 

intangibility, (2) inseparability, (3) variability and (4) 

perishability. 

2.3 Literature on Quality Function 

Deployment of House of Quality Model 

Bevilacqua et al. [42] innovatively pioneers QFD-

HOQ model to evaluate each influenced element in 

product design process because QFD-HOQ model not 

only depends on a systematically effective method to 
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design innovative products under limited resources and 

time to satisfy the exact needs of customers but it also 

further, effectively and instantaneously reflected highly 

changeable customers’ desires on the design systematic 

procedures [43]. After reviewing a great deal of 

literature regarding the various applications of QFD-

HOQ model, this research innovatively integrates the 

WHATs into the HOWs. Therefore, as for the essential 

concept of QFD-HOQ model, the interrelationship 

between the WHATs and HOWs can be systematically 

discussed as well as hierarchically assayed through the 

relationship matrix (WHATs vs. HOWs) and 

technological requirement matrix (HOWs vs. WHATs) 

in order to distinctly achieve the order of WHATs and 

HOWs [24, 44]. Consequently, in order to concentrate 

on the relationship among the WHATs, the HOWs and 

goal of the WHATs and the HOWs, the two 

interrelation matrices of functional interactions of 

WHATs and HOWs are described in Figure 2 [45-46]. 

 

Figure 2. The analytical integrity matrix of QFD-HOQ 

model 

The W1 indicates a vector which expresses the 

impact of the goal, which achieves the satisfaction of 

the WHATs. From the customer needs perspective, W2 

is the evaluated matrix that expresses the influence of 

the WHATs on each How. W3 and W4 individually 

present the assessed matrices of the internal 

dependence of the WHATs and HOWs [47]. 

Accordingly, in order to effectively avoid the 

linguistic amphiboly and vagueness of the 

questionnaires, this research chooses three more 

popular assessable approaches comprised of FT [48-

49], GRA and TOPSIS of MCDM methodology to deal 

with the questionnaire results from thirty customers, 

five scholar and five telecom senior managers. As for 

the relative literatures of FT, Yoon and Hwang [50] 

innovatively addresses fuzzy set theory that creates 

fuzzy set and membership of meaning in order to 

substitute crisp set of traditional mathematics which 

can set up the uncertain and fuzzy research problems. 

Furthermore, fuzzy set covers two characteristics 

(membership degree and membership function) in 

order to solve the two-side (correct or incorrect) logical 

positivism issue of the traditional appraised 

mathematics [51]. Based on the initial concept of FT, 

the questionnaires weights are measured by the specific 

fuzzy set expressing a fuzzy concept “uncertain b” or 

“approximately b” which presents the Crisp Numbers 

(“CNs”) and Symmetrical Triangular Fuzzy Numbers 

(“STFNs”), such as for linguistic evaluation to improve 

questionnaire indefiniteness [52]. Consequently, as to 

the defuzzified measurements, Tsujimura et al. [53] 

pioneers the innovative similarity measure by applying 

extension principle [54] to estimate the fuzzy number 

of two triangle sharp and the assessed number of 

similarity measure (“S【A,B】”) [55] is expressed as 

A= (
1 1 1
, ,c a b ) and B= (

2 2 2
, ,c a b ), and then, 

【 】S A,B =           1        , if A=B 

             exp.  (
2( [ , ]/ )
LR

d A B σ− ), if A≠ B    

2 2 2

1 2 1 1 2 2
[ , ] ( ) [( ) ( )] / 4

LR
d A B a a c a c a= − + + − +

2

1 1 2 2
[( ) ( )] / 4b a b a+ + − + ;  

*

* 1 2 1 2
( ) / 2 ( ) /8D D c c b bσ= + + − + − ; 

*

1 1 2 2
( ) ( ) / 2D a b a b= + − + ; 

* 1 1 2 2
( ) ( ) / 2D a c a c= + − +  

(1)

Further, according to the essential measurements of 

FT, Chen et al. [56] applies the associated approach, 

structure measure and model-making method to induce 

the Grey System Theory (“GST”) [57] which is located 

between block system and white system, in order to 

integrate the indefinite or missing research data to 

become useful data in order further to handle the level 

of relation between each assessable criteria for 

achieving the research purposes of managerial control, 

decision-making, and foreseeing under the patterns of 

uncertain research problems or circumstances [58]. 

Hence, the most creative idea of GST which is 

distinct with traditional measure statistics is to utilize 

the trend-level among uncertain and incomplete 

information of each assessable criterion to quantify the 

level of relation in order to assess the dependence or 

independence relations between each assessable 

criterion in the equation (2), (3) and (4) [59]. 

The analytical goal belongs efficient goal and 

satisfies the maximized analytical goal (the larger the 

better, LTB): 

* (0) (0) (0) (0)X =(X ( ) X ( )) /( X ( ) X ( ))
i i i i i

k Min k Max k Min k− −
 (2) 

The analytical goal belongs cost goal and satisfies 

the minimized analytical goal (Smaller the better, STB): 

* (0) (0) (0) (0)X =( X ( )-X ( )) /( X ( ) X ( ))
i i i i i

Min k k Max k Min k−  (3) 

The analytical goal belongs specific goal (nominal 

the best):  

* (0)X 1 ( X ( ) /
i i

k OB= − −  

{ }(0) (0)( X ( ) , X ( ))
i i

Max Max k OB OB Min k− −  
(4)

In the equation (2), equation (3) and equation (4), 

the *

X
i

 represents comprehensive grey weights after 

GRA measurements, (0)MinX ( )
i

k  expresses the minimum 
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of original data and (0)MaxX ( )
i

k is the maximum of 

original data [60]. Recently, in order to increase the 

science, accuracy, manoeuvrability of MCDM 

methodology, most social science researchers and 

scholars have cross-employed TOPSIS in the decisive-

selected evaluation such as the evaluation of land 

usage, manufacture material selection, finance 

investment assessments, health medicine and hygiene 

investigation and etc. [61]. The reason is that TOPSIS 

not only is a synthetically measure but it is also an in-

depth discussion of the relative distances and 

influences among the each evaluated criterion, sub-

criterion and solution (alternative scheme or decision). 

Hence, the evaluators can employ TOPSIS not only 

to appraise and decide the best selected solution under 

complicated environments but to also rank each 

considered alternative solutions from both positive and 

negative perspectives through the measured distances 

of the order preference by similarity from to each 

considered solution to two extreme-value positive and 

negative ideal solution. Subsequently, the brief and 

preliminary concept and assumption in TOPSIS is that 

the ideal solution is the Positive Ideal Solution (“PIS”) 

and the Negative Ideal Solution (“NIS”) [62] and the 

selected solution is not only the shortest distance from 

PIS but it is also the longest distance from NIS 

simultaneously. In viewing TOPSIS mathematics, the 

research goals and evaluated criteria are supposed to be 

discussed by the experts and scholars and then, the 

weights of each selected goal and evaluated criterion 

are created through the consequences of their 

comments and questionnaires generated the 

mathematic goal-decision-weight matrix in order to 

optimize the evaluation among each selected goal and 

evaluated criterion. Significantly, Shih [63] first 

defined not only the distance and vector quantities of 

the measured distances of the order preference by 

similarity between 1 (1,1,1) and 0 (0,0,0) in TOPSIS 

resulted in the vector quantities of PIS is (1,1,1) and of 

NIS is (0,0,0) but it also the selected alternative are 

supposed to have the shortest distance from fuzzy 

positive ideal reference point (“FPIRP”, A
+

) and also 

have the longest distance from fuzzy negative ideal 

reference point (“FNIRP”, A− ) for handling a series of 

relative problems in MCDM fields [64]. Consequently, 

the distance between each assessable criterion and PIS 

and NIS can individually denoted as 

2 2 2

1 1 1

1

( , ) (( 1) ( 1) ( 1) ) / 3
n

i ij j

k

d d V V a b c
+ +

=

= = − + − + −∑ ,

1,...,i m=  ; 1,...,i n= , 
V =(1 ,1 ,1 )

j

+

 

- - 2 2 2

1 1 1

1

( , ) (( 0) ( 0) ( 0) ) / 3
n

i ij j

k

d d V V a b c

=

= = − + − + −∑ , 

1,...,i m=  ; 1,...,i n= , -V = (0 ,0 ,0 )
j  

CC ( 1, 2) /m j jV V d d
− +

=  

(5)

where CC ( 1, 2)
m
V V presents the comprehensively 

evaluated weights of TOPSIS. 

Extraordinarily, in order to directly increase the 

research reliability and validity of measured results, the 

qualitative analysis of Qualitative Comparative 

Analysis (“QCA”) approach is significantly applied to 

synthetically assess linear correlationships between 

entire evaluated criteria (independent variables) and 

the best solution for research topic (dependent 

variable), according to set theorem [65] of the essential 

Boolean Algebra Theory (“BAT”) [66]. With reference 

to measurements of QCA, two conditions (“in” 

(
1 2

X ,X ,....,X
n

) variable and “out” (
1 2

Y ,Y ,....,Y
n

) 

variable), such as poor is “out” and rich is “in”, are 

covered in a combination set (crisp set, “cs”) that 

resulted in csQCA. As for discussion of interplays 

between “in” and “out” combination set, there are two 

situations to appear: (1) “sufficient analysis”: any “in” 

condition can only “possibly” and not “necessarily” 

result in “out” condition and (2) “necessarity analysis”: 

any “in” condition is necessary to result in “out” 

condition. Specifically, the interplays and interrelations 

of “sufficient analysis” are evaluated in the recent 

relative researches of social science. As for evaluation 

processes, “consistency” and “coverage” are calculated 

because “consistency” represents the extent to which a 

causal combination leads to an outcome and 

“coverage” represents how many cases with the 

outcome are represented by a particular causal 

condition. A simple measure of the “consistency” and 

“coverage” of sufficient analysis are calculated as 

consistency (X Y )
i i
≤ =  (min(X ,Y )) / (X )

i i i∑ ∑ ; 

coverage  (X Y )
i i
≤ =  (min(X ,Y )) / (Y )

i i i∑ ∑  (s.t. 

‘‘min’’ indicates the selection of the lower of the two 

values) and there are three situations to exist in the 

below equations: “(1) the X
i
 values are all less than or 

equal to their corresponding Y
i
 values, the consistency 

score of sufficient analysis is 1; (2) there are only a few 

near misses, the consistency score of sufficient analysis 

is slightly less than 1 and (3) there are many 

inconsistent scores, with some X
i

 values greatly 

exceeding their corresponding Y
i

 values, the 

consistency score of sufficient analysis drops below 

0.5” [67]. Furthermore, the consistent level of “in” is 

going to increase during the numbers of “in” 

conditions are bigger than the numbers of “out” 

conditions and then, a set of the level of “in” will 

become “necessity analysis” to a set of “out”. The 

“consistency” and “coverage” of necessity analysis are 

calculated as consistency (X Y )
i i

=�  

(min(X ,Y )) / (X )
i i i∑ ∑ ; coverage (X Y )

i i
=�  

(min(X ,Y )) / (Y )
i i i∑ ∑ and there are two situations 

to exist in these equations: “(1) all Y
i
 values are less 
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than or equal to their corresponding X
i
 values, this 

equations returns a value of 1 and (2) many Y
i
 exceed 

their corresponding X
i

 values by wide margins, it 

returns a value less than 0.5)” [67]. Specifically, only a 

few social science researches have evaluated necessity 

analysis interrelations between “in” and “out” 

conditions. Eventually, in order to solve more 

complicated research issues, the fuzzy concept [68-69] 

was involved into QCA to form “fuzzy set” [70-71] 

which distinctively refines all numbers of a set of “in” 

(consistency) have to be in “0” and “1” [72-73] and 

Figure 3. expresses sufficiency and necessity analyses 

of fsQCA. 

 

Figure 3. Sufficiency and necessity analyses of fsQCA 

3 Empirical Measurements of Proposed 

Model 

Besides, fuzzy transitivity, comparing weights 

principle, evaluating criteria, and estimating positive 

reciprocal matrix and supermatrix, research data source 

must collectively and statistically consist of all 

impacted expert’s opinions related to each assessable 

criterion in the measurements. Based on the initial 

structure of QFD-HOQ model, the systematically main 

6-step empirical measurements is described in Figure 4. 

 

Figure 4. Main 6-step of QFD-HOQ model 

For the execution of the research representativeness, 

this research utilizes the Delphi method to orderly 

collect the questionnaires from 15 experts in the 

systematical cross-evaluations of QFD-HOQ model. 

These 15 experts consisted of five senior managers 

who have over ten years in the relative electronic 

marketing industries, five academic scholars with at 

least 10 years of extensive research in social media and 

five professionals with over ten-year research 

experiences in customer’s purchasing behaviors. 

First Step: Identifying each WHAT in order to 

determine the overall priorities of WHATs and 

HOWs through the comparison of pairwise 

matrices. Concretely, according to a comprehensive 

series of relevant literatures of service quality 

characteristics (intangibility, activity, concurrent, 

inseparability, heterogeneity, disappearance, variability 

and perishability) as mentioned in session 2, there are 

sixteen critical determinants to be considered to the 

accessible criteria of WHATs : (1) multiple-users 

frequency (
1

W ), (2) friendly-operation function (
2

W ), 

(3) various content quality (
3

W ), (4) wide-spread 

device accessibility (
4

W ), (5) permanent information 

record (
5

W ), (6) specific-immediacy (
6

W ), (7) 

immediate-usability (
7

W ), (8) virtual game (
8

W ), (9) 

collaborative projects sites (
9

W ), (10) individual social 

sites (
10

W ), (11) video communities sites (
11

W ), (12) 

virtual social community sites (
12

W ), (13) the disparity 

of information available (
13

W ), (14) the trustworthiness 

and reliability of information presented (
14

W ), (15) the 

ownership of media content (
15

W ) and (16) transfer 

right of the information from one to another (
16

W ) [33]. 

Subsequently, in order to fully refine the assessable 

weights of each WHAT, GRA is employed to appraise 

the questionnaire results from thirty customers who 

have purchasing experiences of electronic commerce 

and with reference to the equation (2), equation (3) and 

equation (4). Consequently, after comparing grey 

relation coefficients of each WHAT, the surveyed 

weights of the WHOs are 0.353,
VIS

WHAT =  
VCS

WHAT =  

0.251,  0.238
VDS

WHAT =  and 0.158
VTS

WHAT = . 

Second Step: Identifying each HOWs in order to 

determine the overall priorities of WHATs and 

HOWs through the comparison of pairwise 

matrices. specifically, based on a comprehensive 

series of relevant literatures as mentioned in the 

literature reviewing session, there are sixteen critical 

determinants to be considered to the accessible criteria 

of the HOWs: (1) content reality (
1

H ), (2) 

individualizational service (
2

H ), (3) keyword-search 

engine (
3

H ), (4) multiple device accessibility (
4

H ), (5) 

application programming interface (
5

H ), (6) guide 

program (
6

H ), (7) Web 3.0 (
7

H ), (8) social 

networking communication channel (
8

H ), (9) behavior 

targeting (
9

H ), (10) identity feature (
10

H ), (11) 

conversations feature (
11

H ), (12) sharing feature (
12

H ), 

(13) presence feature (
13

H ), (14) relationships feature 

(
14

H ), (15) reputation feature (
15

H ) and (16) groups 

feature (
16

H ). Then, in order to fully refine the 
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assessable weights of each HOW, GRA is also 

employed to appraise the surveyed questionnaire 

results of randomly selected thirty customers who have 

purchasing experiences of electronic commerce and 

with respect to the equation (2), (3) and (4). 

Consequently, after comparing the grey relation 

coefficients of each HOW, the surveyed weights of 

WHOTs are 0.287
VIS

HOW = , 0.216
VCS

HOW = , 

0.262
VDS

HOW =  and 0.235
VTS

HOW = . 

Third Step: Deciding the complete related 

importance ratings of WHATs (W1 matrix). in order 

to fully canvass the extent of users’ desires with higher 

research reliability, this research collected the 

compare-matrix questionnaire-weights from 5 scholars. 

Specifically, in order to avoid the questionnaire 

linguistic vagueness with higher research validity, the 

conceptual measurements of FT is utilized in the 

statistic measurements of the 9-point Liker’s scale of 

the complete related importance ratings of WHATs as 

shown in Table 1. 

Table 1. The related importance ratings of WHATs 

Scholar 1 Scholar 2 Scholar 3 Scholar 4 Scholar 5 Related important ratings 
  

GN STEN GN STEN GN STEN GN STEN GN STEN GN STEN 

W1 6 【5,7】 8 【7,9】 7 【6,8】 8 【7,9】 7 【6,8】 2.5416 【2.1886,2.8946】 

W2 8 【7,9】 5 【4,6】 8 【7,9】 7 【6,8】 5 【4,6】 2.3298 【1.9768,2.6828】 

W3 6 【5,7】 6 【5,8】 8 【7,9】 7 【6,8】 4 【3,5】 2.1886 【1.8356,2.5416】 

WHATVIS 

(0.353) 

W4 6 【5,7】 5 【4,6】 6 【5,7】 6 【5,7】 6 【5,7】 2.0474 【1.6944,2.4004】 

W5 5 【4,6】 6 【5,7】 6 【5,7】 5 【4,6】 5 【4,6】 1.3554 【1.1044,1.6064】 

W6 6 【5,7】 6 【5,7】 7 【6,8】 6 【5,7】 6 【5,7】 1.5562 【1.3052,1.8072】 

W7 3 【2,4】 5 【4,6】 6 【5,7】 4 【3,5】 5 【4,6】 1.1546 【0.9036,1.4056】 

WHATVCS 

(0.251) 

W8 3 【2,4】 4 【3,5】 8 【7,9】 5 【4,6】 6 【5,7】 1.3052 【1.0542,1.5562】 

W9 4 【3,5】 2 【1,3】 6 【5,8】 6 【5,7】 5 【4,6】 1.0948 【0.8568,1.3328】 

W10 5 【4,6】 5 【4,6】 5 【4,6】 7 【6,8】 6 【5,7】 1.3328 【1.0948,1.5708】 

W11 4 【3,4】 6 【5,7】 8 【7,9】 8 【7,9】 4 【3,5】 1.428 【1.19,1.666】 

WHATVDS 

(0.238) 

W112 3 【2,5】 4 【3,5】 7 【6,8】 6 【5,7】 4 【3,5】 1.1424 【0.9044,1.3804】 

W13 5 【4,6】 5 【4,6】 6 【5,7】 5 【4,6】 5 【4,6】 0.8216 【0.6636,0.9796】 

W14 7 【6,8】 5 【4,6】 6 【5,7】 5 【4,6】 4 【3,5】 0.8532 【0.6952,1.10112】

W15 6 【5,7】 4 【3,5】 5 【4,6】 6 【5,7】 6 【5,7】 0.79 【0.632,0.948】 

WHATVTS 

(0.158) 

W16 7 【6,8】 5 【4,6】 7 【6,8】 5 【4,6】 5 【4,6】 0.9164 【0.7584,1.0744】 

 

 

Fourth Step: Differentiating competitors and 

conduct competitive analysis from evaluators (W1 

matrix). in order to increase the representativeness, the 

competitive analysis of the HOWs is conducted in this 

session through four selected appraised enterprises 

(“
A

C ”, “
B

C ”, “
C

C ” and “
D

C ”) which have operated 

E-commerce for an extended period of time. As for the 

measurement of the “probability distribution”, the 

entropy method is applied for calculating the entropy 

number ( ( )
m

EM H ) because in general, the entropy 

method can deal with the amount of uncertain and 

various databases by discrete probability distribution 

(
1 2

( , ,...., )
m

EM H H H ) as the following equation: 

 
1 2

1

( , ,...., ) P ( )
L

m L l l

l

EM H H H In p
=

=−∅ ∑  (6) 

where 1/ ( )
L

In L∅ = means a normalization constant 

to make sure
1 2

0 ( , ,...., ) 1
m

E H H H≤ ≤ . 

For the row of m of the comparison matrix X from 

scholars corresponding to the HOWs Dm, the total 

score with reference to
1 2

( , ,...., )
m

EM H H H can 

computed as
1

L

m m

l

X X

=

=∑ ;
1 2

( , ,... )
m

X X X X= . In 

order to truly discover technological evaluation of each 

four competitor of HOWs, the entropy method is 

employed in the assessable measurements of the 

“probability distribution” of the
1 2

( , ,...., )
m

EM H H H is 

calculated as 

1 2
( , ,...., )= M(HOW )

m m
EM H H H E s  

1 1

( ) ( / ) ( / )
L L

L mL mL L mL m mL m

l l

P In p X X In X X
= =

=−∅ =−∅∑ ∑
(7)

 Besides, beyond the assumed consideration in 

competitive analysis, the assessable weights of goals 

are 8 in each HOW. Subsequently, in order to avoid the 

questionnaire linguistic vagueness with higher research 

validity, the conceptual measurements of FT is also 

applied in the statistic measurements of the 9-point 

Likert’s scale of the improvement ratings for WHATs 

(
x

IR ;
1 2

( , ,... )
m

X X X X= ) as calculated 

as /
x HOWs HOWs

IR Gaol AverageX= . Therefore, the 

improvement ratings of
1

H is measured as 
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1

8/(5 5 7 8 7) /5 1.25
H

IR = + + + + =  and the others’ 

improvement ratings are presented in Table 3. 

Consequently, based on the equation (6) and (7), 

entropy method complete related importance ratings of 

HOWs of 
1

H  ( M(HOW )
m

E s ) is calculated as  

1 1

1 1

1 1 1 1 1

1 1

M(H ) ( ) ( / ) ( / )
GM H H L

l l

E P In p X X In X X
= =

= =−∅∑ ∑
 

((0.2581*ln(0.2581)) ((0.2576*ln(0.2579))

((0.2782*ln(0.2782)) ((0.2339*ln(0.2339))

0.0635

⎡ ⎤+ +
⎢ ⎥=−
⎢ ⎥+⎣ ⎦

=  

Consequently, the entropy complete related 

importance ratings of the others’ HOWs are as shown 

in Table 2. 

Table 2. Improvements ratings of each HOW under the competitive analysis of entropy method 

 CA CB CC CD CA CB CC CD CA CB CC CD CA CB CC CD CA CB CC CD CA CB CC CD   

H1 5 7 7 6 5 7 6 5 7 6 5 5 8 7 5 7 7 7 6 6 6.4 6.8 5.8 5.8 8 1.25 0.0635 

H2 7 4 6 8 8 7 5 6 6 7 3 8 6 8 6 7 7 6 6 4 6.8 6.4 5.2 6.6 8 1.1765 0.0635 

H3 4 6 4 5 7 6 4 5 8 5 3 7 7 8 8 8 8 5 8 5 6.8 6 5.4 6 8 1.1765 0.0635 

H4 2 5 5 5 5 4 5 6 4 7 5 5 6 6 7 5 5 6 7 5 4.4 5.6 5.8 5.2 8 1.8182 0.0622 

H5 5 4 5 4 6 5 4 3 5 5 5 6 4 7 5 5 5 7 8 7 5 5.6 5.4 5 8 1.6 0.0627 

H6 6 5 6 5 7 6 6 5 4 7 5 7 5 8 6 7 7 5 6 6 5.8 6.2 5.8 6 8 1.3793 0.0632 

H7 4 5 5 5 5 5 4 3 5 4 8 3 4 8 7 8 6 7 7 7 4.8 5.8 6.2 5.2 8 1.6667 0.0624 

H8 5 5 6 3 5 4 3 5 5 5 6 5 6 5 8 7 5 4 5 6 5.2 4.6 5.6 5.2 8 1.5385 0.0624 

H9 2 5 8 5 6 4 6 7 8 3 5 4 5 6 6 4 4 3 4 3 5 4.2 5.8 4.6 8 1.6 0.0619 

H10 3 2 4 4 5 8 4 3 4 4 4 5 7 6 3 5 5 3 7 4 4.8 4.6 4.4 4.2 8 1.6667 0.0622 

H11 4 3 5 3 7 6 7 5 5 5 8 3 8 5 4 3 4 8 4 4 5.6 5.4 5.6 3.6 8 1.4286 0.0622 

H12 7 6 5 5 7 8 5 2 7 4 4 2 7 7 3 5 5 7 5 3 6.6 6.4 4.4 3.4 8 1.2121 0.0623 

H13 7 8 6 4 8 7 6 4 6 6 7 4 6 6 2 6 6 6 5 5 6.6 6.6 5.2 4.6 8 1.2121 0.0632 

H14 6 8 4 3 6 6 5 4 5 7 5 5 7 6 4 2 5 6 6 5 5.8 6.6 4.8 3.8 8 1.3793 0.0626 

H15 6 9 5 4 8 55 6 5 7 7 6 3 7 8 2 3 6 5 5 6 6.8 16.8 4.8 4.2 8 1.1765 0.0587 

H16 7 9 6 4 8 8 7 6 5 6 5 5 7 6 5 4 7 8 6 7 6.8 7.2 5.8 5.2 8 1.1765 0.0635 

 

Fifth Step: Measuring the complete importance 

ratings of the HOWs (W1 matrix). with reference the 

measured results of the improvements ratings of each 

HOW under the competitive analysis of entropy 

method from first step to fourth step, the complete 

importance ratings of HOWs in CN ( ( )
s CM

CIM HOW ) 

are compute as
, , ,

( )
VIS VCS VDS VTS GM

CIM HOWs  

, , ,

( 1 2).
VIS VCS VDS VTS

HOW W W= × ×  Specifically, the 

application of the quantitative entropy methods, similar 

measure and TOPSIS are utilized in this study to 

minimize the indistinctness of the linguistic exactitude 

and to decreasing the subjective concepts of the 5 

experienced customers. Hence, the complete 

importance ratings of HOWs of 
1

H (
1

( )
CM

CIM H ) in 

CN is calculated as 
, , ,

( )
VIS VCS VDS VTS CM

CIM HOWs  

, , ,

( 1 2)
VIS VCS VDS VTS

HOW W W= × × 2.5416*1.25*0.0635=

0.2017= . Accordingly, the total complete importance 

ratings of HOWs in GN are measured and described as 

1 16
( ,....., )

CM
CIM H H  

0.2017,0.1742,0.1635,0.2315,0.1359,0.1356,

0.1201,0.1252,0.1085,0.1382,0.1269,0.0863,

0.0629,0.0737,0.0546,0.0684

=

 

Therefore, the complete importance ratings of 

HOWs of 
1

H  (
1

( )
GM

CIM H ) in STEN is measured as  

1

2.1886, 2.8946

( ) 1 2 3

*1.25*

0.1737,  0.229

0.063

7

5

STEB STEN
CIM H W W W= × ×

=

=

【 】

【 】

 

Consequently, the total complete importance ratings 

of HOWs in STEN are calculated and presented as 

1 16

0.1737,  0.2297 , 0.1478,  0.2006 , 0.1371,0.1898 ,

0.1916,0.2714 , 0.1107,0.1611 , 0.1138,0.1575 ,

0.094,0.1462 , 0.1011,0.1493 , 0.0849,

( ,....., )

 0.1321 ,

0.1135,0.1629 , 0.1058,0.1481 ,

STEN
CIM H H

=

【 】【 】【 】

【 】【 】【 】

【 】【 】【 】

【 】【 】 0.0683,0.1043 ,

0.0508,0.0751 , 0.06,0.0873 , 0.0437,0.0655 ,

0.0566,0.0802

⎛ ⎞⎟⎜ ⎟⎜ ⎟⎜ ⎟⎜ ⎟⎜ ⎟⎜ ⎟⎟⎜ ⎟⎜ ⎟⎜ ⎟⎜ ⎟⎜ ⎟⎜ ⎟⎜ ⎟⎜ ⎟⎟⎜ ⎟⎜ ⎟⎜ ⎟⎟⎜⎝ ⎠

【 】

【 】【 】【 】

【 】

 

Furthermore, in defuzzified consideration with the 

assumption of 
1 1 1 1

( , , ) (1,1,1)A c a b= =  and 

2 2 2 2
( , , )A c a b=  ( )0.1737,0.2017,0.2297= , the final 

related importance ratings of HOWs of 

1
H (

1 1
( ( ) ( ,) (

GM
Fuzzy FRIM H Fuzzy H S A B= 【 】)) ) 

following measurements: 

*

1 1 2 2
0( ) ( 12) .8 3/ 2D a b a b= + − + = ;  

* 1 1 2 2
0( ) ( 84) .7 3/ 2D a c a c= + − + =  

*

* 1 2 1 2
1.72( ) 0/ 2 ( 9) /8D D c c b bα= + + − + − = ;  

2 2 2

1 2 1 2 1 1 2 2
( , ) ( ) (( ) ( )) / 4d A A a a c a c a⎡ ⎤= − = + − +⎢ ⎥⎣ ⎦
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2

1 1 2 2
(( ) ( )) 1.9121/ 4b a b a⎡ ⎤+ + − + =⎢ ⎥⎣ ⎦

 

1
,( ( ) ) (

STEN
Fuzzy FRIM H Fu S Az y Bz= 【 】)  = exp.  

( 2( / ) 0.9d α− = ), if 
1 2

V V≠  

Further, the total final related importance ratings of 

HOWs in STEN is calculated and described as 

1 16

0.9,  0.8689,  0.8576,  0.941,  0.8294,  0.8279,  

0.8148,  0.8188,  0.8031,  0.8315,  0.8193,  0.7814,  

0.7599

( ( ,..., ) )

(

,  0.7693,  0.7528,  0.7643)

STEN
Fuzzy FRIM H H

=

 

Eventually, the rank of the final related importance 

ratings of HOWs in the below order: 

 

[ ] 4 1 2 3 10 5

6 11 8 7 9 12 14 16

13 15

( , ) :FEIM S A B H H H H H H

H H H H H H H H

H H

� � � � �

� � � � � � � �

� �
  

The multiple device accessibility service (
4

H ), the 

content reality service (
1

H ), the individualizational 

service (
2

H ), the keyword-search engine service (
3

H ) 

and identity feature service (
11

H ) are the most critical 

and influenced factors in defuzzified measurements of 

QFD-HOQ model. Furthermore, as for the 

enhancement of research reliability and validity, in 

STEN, based on the equation (1), is measured as the 

TOPSIS method is further applied in these 

assessable measurements as well. Based on the 

equation (5), the final related importance ratings of 

HOWs of 
1

H  (
1

1 2
( ( , ))

H
FEIM CC V V ) in TOPSIS is 

measured as 

2 2 2

1 1 1 1
0.798( ) ( 1) ( 1) ( 1) / 3 6

i
H d a b c

+ ⎡ ⎤= − + − + − =⎢ ⎥⎣ ⎦ ,  

where 
1 2

0.1737,0.2017,0( ),.2 (1,1,1)297V V= =  

2 2 2

1 1 1 1 1
0( ) ( 0) ( 0) ( 0) / 3 .1765H d a b c

− ⎡ ⎤= − + − + − =⎢ ⎥⎣ ⎦ ,  

where 
1 2

0.1737,0.2017,0( ),.2 (0,0,0)297V V= =  

1
1 2 1 1 1

( ( , )) ( ) /( ( ) 0( .181))
H i i i

CC V V H d H d H d
− + −

= + =
 

Furthermore, the total final related importance 

ratings of the HOWs (
1 16
,..., 1 2( ( , ))

H H
FEIM CC V V ) in 

STEN is calculated and described as  

 

1 16
,..., 1 2

0.181,0.1566,0.1474,0.2112,0.1234,0.1219,

0.1104,0.1139,0.0996,0.1251,0.1142,0.0788,

0.0569,0.066

(

5,0.0495,0.061

( , ))

(

3)

H H
FEIM CC V V

=

  

 

 

Ultimately, the rank of the final related importance 

ratings of HOWs in the below order: 

 

4 1 2 3 10

5 7 11 8 7 9 12 14

16 13 15

( ( )) :FEIM CC TOPSIS H H H H H

H H H H H H H H

H H H

� � � �

� � � � � � � �

� � �

  

In order to increase the research reliability, fsQCA is 

further applied to refine the weight-measured 

consequences of QFD-HOQ model. In terms of fsQCA 

assessed measurements, WHOTs-weights of each 

expert’s questionnaire, IRs of each HOW and weights 

of each HOW in entropy method are considered a set 

of “in” and crisp set of the complete importance ratings 

of 

HOWs in CN ( ( )
s CM

CIM HOW  ) is considered a set 

of “out”. Consequently, the measured results of fsQCA 

are expressed in Figure 5 through the calculations of 

fsQCA computed software. 

 

 Model: CIM(HOWs)CM = f(WHOTs-weights, IRs of each How*weights of each 

How in entropy method) 

(f1) raw coverage unique coverage consistency 

 WHOTs-weights*IRsof each 

HOW*weights of each How in 

entropy method 

0.904157 0.904157 0.950243 

 solution coverage: 0.904157 

 solution consistency: 0.950243 

 

Figure 5. Measured results of fsQCA 

In Figure 5, the consistency (0.950243) and raw 

coverage (0.904157) both are the solution consistency 

and coverage which means the sample linear 

interrelations exists between a set of “in” and a set of 

“out”. In order to achieve fit the Boolean logit/probit 

model of fsQCA, “WHOTs-weights* IRs of each 

HOW* weights of each HOW in entropy method” 

(“WHOTs-weights” and “IRs of each HOW” and 

“weights of each HOW in entropy method”) is the 

preliminary conditions that associated with a set of 

“out” (outcome or dependent variable). This result very 

definitely induces that the “HOTs-weights” and “IRs of 

each HOW” and “weights of each HOW in entropy 

method” are definitely associated with the rank of the 

final related importance ratings of HOWs of QFD-

HOQ model. Apparently, the highest potential five 
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factors are the multiple device accessibility service 

(
4

H ), the content reality service (
1

H ), the 

individualizational service (
2

H ), the keyword-search 

engine service (
3

H ) and identity feature service (
11

H ) 

in under TOPSIS method. Inductively, the ranking of 

the final related importance ratings of HOWs under FT 

are similar with the ranking of the final related 

importance ratings of the HOWs under TOPSIS 

method. 

Sixth Step: Analyzing, comparing and measuring 

and deciding the relationships between each WHAT 

and each HOW and complete the initial technical 

ratings of HOWs (W2 matrix). As for the increment 

of research representativeness, the questionnaire data 

are collected from 5 senior managers as described in 

Table 3. In addition, with reference to the higher 

research reliability and validity, the competitive 

analyses of the relationships between each WHAT and 

each HOW in the CN through the complete the initial 

technical ratings of HOWs are conducted in this step. 

The FT is applied to measure the relationship 

competitive weights ( ( )
m

In H ) of the competitive 

analyses of the relationships between each WHAT and 

each HOW through the complete the initial technical 

ratings of HOWs and according to the equation (6) and 

(7), the competitive weight (
1

( )In H ) in the GN of 
1

H  

is measured as  

1 1

1

0.2017*6 0.1742*7 0.1635*5

0.2315*6 0.1359*6 0.1356*4

0.1201*6 0.1252*5 0.1085*4

0.1382*5 0.1269*4 0.0863*5

0.0629*6 0.0737*6 0.0546*7

0.0

( ) ( ( & )

684

* ( )

6

) * /16

*

m

CN m m VIS
In H W H CIM H HOWs

+ +

+ + +

+ + +

+ + +

+ + +

⎡ ⎤
⎢ ⎥= ⎢ ⎥
⎣ ⎦

⎛
⎜⎜⎜⎜⎜⎜

=

⎝+

∑

*0.2017

0.19

/

76

16

⎡ ⎤⎞⎟⎢ ⎥⎟⎟⎢ ⎥⎟⎟⎢ ⎥⎟⎟⎢ ⎥⎟⎜ ⎟⎜⎢ ⎥⎟⎜ ⎟⎢ ⎥⎜ ⎟⎜ ⎟⎢ ⎥⎜ ⎟⎜ ⎟⎢ ⎥⎜ ⎟⎟⎢⎜ ⎥⎟⎜ ⎟⎢ ⎥⎜ ⎟⎟⎜ ⎠⎢ ⎥⎣ ⎦

=  

Table 3. The competitive weights between the WHATs and the HOWs in Ns 

HOWVIS = 0.287 HOWVCS = 0.216 HOWVDS = 0.262 HOWVTS = 0.235  

H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 H11 H12 H13 H14 H15 H16 

W1 6 7 7 8 8 8 5 7 8 7 7 6 5 7 5 7 

W2 7 6 6 6 7 7 7 5 7 8 6 8 4 8 5 5 

W3 8 6 7 8 5 5 8 6 8 6 8 8 5 6 5 4 

W4 6 8 7 8 5 6 5 5 5 5 4 6 5 6 6 6 

W5 6 6 5 8 7 7 8 6 6 5 5 5 5 5 4 6 

W6 8 5 6 6 7 5 6 7 6 8 7 7 4 4 5 7 

W7 6 7 6 6 8 5 7 5 5 6 6 3 5 6 4 5 

W8 5 8 6 8 4 7 5 5 8 7 5 4 7 5 5 6 

W9 8 8 7 8 5 7 7 6 4 8 6 3 6 4 6 7 

W10 7 5 7 6 6 6 5 5 5 5 7 5 7 5 7 6 

W11 8 5 4 7 5 5 4 6 6 6 6 3 5 6 5 5 

W12 8 6 7 8 5 5 4 6 8 5 5 4 6 4 5 5 

W13 6 6 7 8 6 6 6 6 5 6 6 7 4 6 6 6 

W14 6 8 7 6 7 7 6 7 6 5 7 8 6 5 4 4 

W15 8 7 6 8 5 5 7 6 5 8 4 6 6 6 6 4 

W16 6 8 7 8 6 5 5 5 6 6 7 8 5 5 5 5 

IN 0.2436 0.2374 0.2294 0.2627 0.2186 0.2208 0.2136 0.208 0.2251 0.2269 0.2165 0.2052 0.1886 0.2043 0.1873 0.2032 

 

Accordingly, the total relationship competitive 

weights (
1 16

( ,..., )In H H ) in the GN are calculated as  

1 16

0.2436,0.2374,0.2294,0.2627,0.2186,0.2208,

0.2136,0.208,0.2251,0.2269,0.2165,0.2052,

0.1886,0.2043,0.

(

1873,0.203

,..., )

(

2)

In H H

=

 

Based on the equation (6) and (7), the competitive 

weights ( ( )
m

In H ) of the competitive analyses of the 

relationships between each WHAT and each HOW in 

STEN through the complete the initial technical ratings 

of HOWs is measured as 

1 1

1

0.2017* 5,7 0.1742* 6,8 0.1635* 4,6

0.2315* 5,7 0.1359* 5,7 0.1356* 3,5

0.1201* 5,7 0.1252* 4,6 0.1085* 3,5

0.1382

( ) ( (

* 4,6 0.1269* 3,5

& )*

0

( ))*

.

/1

0863

6
m

STEN m m VIS
In H W H CIM H HOWs

⎡

+ +

+ + +

+ + +

+ + +

⎤
⎢ ⎥= ⎢ ⎥
⎣ ⎦

=

∑

【 】 【 】 【 】

【 】 【 】 【 】

【 】 【 】 【 】

【 】 【 】 * 4,6

0.0629* 5,7 0.0737* 5,7 0.0546* 6

/16

,8

0.0684* 5,7

*0.2017

0.2076,0.2796

⎡ ⎤⎛ ⎞⎟⎜⎢ ⎥⎟⎜ ⎟⎢ ⎥⎜ ⎟⎜ ⎟⎢ ⎥⎜ ⎟⎜ ⎟⎢ ⎥⎟⎜ ⎟⎜⎢ ⎥⎟⎜ ⎟⎢ ⎥⎜ ⎟⎜ ⎟⎢ ⎥⎜ ⎟⎜ ⎟⎢ ⎥⎜ ⎟⎟⎢⎜ ⎥⎟⎜ ⎟⎢ ⎥⎜
+ + +

+ ⎟⎟⎜⎝ ⎠⎢ ⎥⎣ ⎦

=
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【 】 【 】 【 】

【 】

【 】  
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Subsequently, the total the competitive weights of 

the HOWs in the STEN are calculated and presented as 

1 16

0.2076,0.2796 , 0.1478,0.2006 , 0.1371,0.1898 ,

0.1916,0.2714 , 0.1107,0.1611 , 0.1138,0.1575 ,

0.094,0.1462 , 0.1011,0.1493 , 0.0849,  0.1321 ,

0.1135,0.1629 , 0.1058,0.1481

( ,....

,

.

.

, )

0

STEN
In H H

=

【 】【 】【 】

【 】【 】【 】

【 】【 】【 】

【 】【 】【 0683,0.1043 ,

0.0508,0.0751 , 0.06,0.0873 , 0.0437,0.0655 ,

0.0566,0.0802

⎛ ⎞⎟⎜ ⎟⎜ ⎟⎜ ⎟⎜ ⎟⎜ ⎟⎜ ⎟⎟⎜ ⎟⎜ ⎟⎜ ⎟⎜ ⎟⎜ ⎟⎜ ⎟⎜ ⎟⎜ ⎟⎟⎜ ⎟⎜ ⎟⎜ ⎟⎟⎜⎝ ⎠

】

【 】【 】【 】

【 】

 

Furthermore, in defuzzified consideration with the 

assumption of 
1 1 1 1

( , , ) (1,1,1)A c a b= =  and 
2

A =  

2 2 2
( , , )c a b  ( )0.2076,0.2436,0.2796= , the relationship 

competitive weights of 
1

H  (
1 16

( ( ,....., ) )
STEN

Fuzzy In H H  

1
( ,( (Fuzzy H In S A B= 【 】))) ) in STEN, based on the 

equation (8), is measured as the following 

measurements: 

*

1 1 2 2
0( ) ( 74) .7 4/ 2D a b a b= + − + = ;  

* 1 1 2 2
0( ) ( 38) .7 4/ 2D a c a c= + − + =  

*

* 1 2 1 2
1.63( ) 8/ 2 ( 8) /8D D c c b bα= + + − + − = ;  

2 2 2

1 2 1 2 1 1 2 2
( , ) ( ) (( ) ( )) / 4d A A a a c a c a⎡ ⎤= − = + − +⎢ ⎥⎣ ⎦

 

2

1 1 2 2
(( ) ( )) / 4 0.5452b a b a⎡ ⎤+ + − + =⎢ ⎥⎣ ⎦

 

1
( ) ) ( ,(

STEN
Fuzzy lm H Fuzzy S A B= 【 】)  = exp.  

( 2( / ) 0.3422d α− = ), if 
1 2

V V≠  

Further, the total final related importance ratings of 

the HOWs in the STEN is calculated and described as 

 

1 16

0.3422,0.3388,0.3342,0.3528,0.3291,0.3303,

0.3266,0.3239,0.3324,0.3334,0.3281,0.3225,

0.31

( ( ,..., ) )

46,0.3221,0.314,0.3216)

(

STEN
Fuzzy lm H H

=

  

Eventually, the rank of the final related importance 

ratings of the HOWs in the below order: 

[ ] 4 1 2 3 10 9 6

5 11 7 8 12 14 16 13 15

( , ) :lm S A B H H H H H H H

H H H H H H H H H

� � � � � �

� � � � � � � � �

 

As a series of assessable results of the competitive 

analyses of the relationships between each WHAT and 

each HOW in CN through the complete initial 

technical ratings of HOWs, the multiple device 

accessibility service (
4

H ), the content reality service 

(
1

H ), the individualizational service (
2

H ), the 

keyword-search engine service (
3

H ) and identity 

feature service (
11

H ) are also the most potential 

assessable factors as well.  

 

 

In particular, in order to distinctly assay the 

questionnaire results from the five senior managers, 

TOPSIS method is further employed to intensify the 

research reliability and validity from the vector 

statistical perspective. Based on the equation (5), the 

relationship competitive weights of HOWs of 

1
H (

1
1 2

( ( , ))
H

lm CC V V ) in TOPSIS is measured as  

2 2 2

1 1 1 1
( ) ( 1) ( 1 0.75/ 7) ( 1) 3

i
H d a b c

+ ⎡ ⎤= − + − + − =⎢ ⎥⎣ ⎦
,  

where 
1 2

0.2076,  0.2436,  ( ),0.2 (1,1,1)796V V= =  

2 2 2

1 1 1 1 1
0( ) ( 0) ( 0) ( 0) / 3 .2141H d a b c

− ⎡ ⎤= − + − + − =⎢ ⎥⎣ ⎦
,  

where 
1 2

0.2076,  0.2436,  ( ),0.2 (0,0,0)796V V= =  

1
1 2 1 1 1

0.2205( ( , )) ( ) /( ( ) ( ))
H i i i

CC V V H d H d H d
− + −

= + =
 

Furthermore, the total relationship competitive 

weights (
1 16
,..., 1 2( ( , ))

H H
lm CC V V ) of HOWs in STEN is 

calculated and described as 

 

1 16
,..., 1 2

0.2205,0.215,0.2069,0.2374,0.1985,0.2005,

0.1942,0.1894,0.2042,0.2058,0.1967,0.1869,

0.1725,0.1862,

(

0.1714,0.185

( , ))

(

2)

H H
lm CC V V

=

  

Eventually, the total relationship competitive 

weights of HOWs in the below order: 

4 1 2 3 10 9 6

5 11 7 8 12 14 16 13 15

( ) :lm TOPSIS H H H H H H H

H H H H H H H H H

� � � � � �

� � � � � � � � �

 

Significantly, as a result of a series of TOPSIS 

method, the multiple device accessibility (
4

H ), the 

content reality (
1

H ) and the individualizational service 

(
2

H ), the keyword-search engine (
3

H ) and identity 

feature (
11

H ) are also the most potential assessable 

factors. As for the increment of the research reliability, 

fsQCA is further adopted to refine the weight-

measured consequences of QFD-HOQ model. With 

respect to the fsQCA assessed measurements, WHOTs-

weights of each expert’s questionnaire and crisp set of 

the complete importance ratings of HOWs in CN 

( ( )
s CM

CIM HOW  ) are considered a set of “in” and the 

total relationship competitive weights 

(
1 16
,..., 1 2( ( , ))

H H
lm CC V V ) of HOWs in STEN is 

considered a set of “out”. Consequently, the measured 

results of fsQCA are expressed in Figure 6 through the 

calculations of fsQCA computed software. 
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 Model: lm(C CH1,…,H16 (V1, V2)) = f(WHOTs-weights of each expert’s 

questionnaire and crisp set of the complete immportance ratings of HOWs in 

CN (HOWs)CM)) 

(f1) raw coverage unique coverage consistency 

 WHOTs-weights of each 

expert’s questionnaire* crisp 

set of the complete 

importance ratings of HOWs 

in CN (CIM (HOWs)CM) 

0.473267 0.180858 1.000000 

 solution coverage: 0.473267 

 solution consistency: 1.000000 

 

Figure 6. Measured results of fsQCA 

In Figure 6, the consistency (0.473267) and raw 

coverage (0.473267) both are the solution consistency 

and coverage which means the sample linear 

interrelations exists between a set of “in” and a set of 

“out”. In order to achieve fit the Boolean logit/probit 

model of fsQCA, “WHOTs-weights of each expert’s 

questionnaire *crisp set of the complete importance 

ratings of HOWs in CN ( ( )
s CM

CIM HOW  )” 

(“WHOTs-weights of each expert’s questionnaire” and 

“crisp set of the complete importance ratings of HOWs 

in CN ( ( )
s CM

CIM HOW  )”) is the preliminary 

conditions that associated with a set of “out” (outcome 

or dependent variable). This result very definitely 

induces that the WHOTs-weights of each expert’s 

questionnaire and crisp set of the complete importance 

ratings of HOWs in CN ( ( )
s CM

CIM HOW  ) are 

combination set of “in” of “sufficient analysis” for 

combination set of “out” of the total relationship 

competitive weights (
1 16
,..., 1 2( ( , ))

H H
lm CC V V ) of HOWs 

in STEN. 

4 Conclusion 

Beyond the potential for significant profits and 

developing a niche in the current hyper-competitive m-

commerce area, a majority of enterprises strive to 

discover the most potential and influenced indicators of 

SM in order to satisfy customer needs. As a result of a 

series of the complicated measurements, there is 

valuable consequence is to induce the most potential 

determinants of SM technology: this research 

innovatively employs QFD-HOQ model to identify the 

most potential and influenced five determinants of SM 

technological services of company provided (HOWs), 

including multiple device accessibility service (
4

H ), 

the content reality service (
1

H ), the individualizational 

service (
2

H ), the keyword-search engine service (
3

H ) 

and identity feature service (
11

H ) in order to provide 

the highest service quality in customer’s purchasing 

processes through comprehensively evaluate the 

sixteen WHATs and the sixteen HOWs. These 

contributive results are able academically to re-supply 

SM research gap related to this research topic as well 

as to empirically provide practical suggestions in 

corporate empirical m-commerce strategies. 

Extraordinarily, as for decrement of the linguistic 

amphiboly of surveyed questionnaires, GRA, FT and 

TOPSIS methods of MCDM methodology and fsQCA 

approach are hierarchically cross-employed in the 

compared assessable statistics and measurements of 

QFD-HOQ model. Consequently, as for future 

direction after this research, there are still some 

effective and efficient methods of MCDM 

methodology to effectively decrease the measured 

errors and inaccuracy of surveyed expert’s 

questionnaires and surveyed data is able to expand in 

the future. 
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