LI RIPFRAEF REATRE S 5T
Using a new hybrid MCDM model for improving e-store

business strategies

AR

WIEAR AP

voE R R 101 & 9 ¥



IR IPREY KRR LN SR AR 2 R
Using a new hybrid MCDM model for improving e-store

business strategies

= ) 2 ERp
Frip i g mEg kg
FoNE T

I

R R VR s

voE X R 101 & 9 ¥



HEETHERERRTESNSTHERREN 28
H

Using a new hybrid MCDM model for improving e-store business

strategies
i 3} & BRI Student: Wan-Yu Chiu
EEHER . SE# Advisors: Gwo-Hshiung Tzeng
BEM Han-Lin Li
o=+ 7

A Dissertation
Submitted to Institute of Information Management
College of Management
National Chiao Tung University
in Partial Fulfillment of the Requirements
for the Degree of
Doctor of Philosophy
in

Information Management
September 2012

Hsinchu, Taiwan

hERB 101 59 A



B 3L X iE K
HELRAX X ETFRHEHMEHEE

(RBBRBAEITHBEARXETLAZIREA)

AR EFEMZSEMBX 0 ARARBLRBRE_TREIRAE A -
—O— 245E% — PHRFF L LM ZH/X -

WXL AETTHEEERENASX S EAREKZER
FEHR RENR B

BEE [(RREE

AANGHEAZENF UERRE - BEREBAIIBRPZEEEBEORZL4E
Ea AN HHBEN TERAE AL, 2EL ) SAEHECHSN
FARZBE > BAIRBRAEREEBERE A HE THEF R MR ~ 55 R 8
R REA - AR RBMCEEEF AW ERHANA S NEEEES
EERKEN  REFETRERE BT - THKIEF -

i"iiﬁ*ﬁl%’\ﬁﬁ zﬁm@ &B%Faﬁ

71‘&&‘*1‘%"5"\“‘)&"”'% G EIBEY | . “P%ﬂi@ 103 %+ 9 H 21 B/\Ffﬁ
I 48 B 4 2 . TERE 10349 A 21 8 2H

WX EFHEERRE EB(AES A LI T)
= > =
s % & QD e IR (REEL)

35 W %){71 fé 3\775 : ? & 72;(? (REES)

*#RE —O—% AA —+—8




B 3 X E KA
MATHAGXZEHHEE

(REBBAZITA X ETHBEMAEZIREAA)

ABBERBHEZILMAX  ABAANBRAILIBAL TRNEERE Ao
—O— 2#5E% — LHREBLEMZHX -

WXAE  AETTHEELERRMAAK S ERA R ZER
FEHIR RER YRS

LR & 3L Bp 2 B

AAREEMES ID4EF 2B IRZAE (RELRAGPARE ZHES
NPHERBE) REAAZE UEELE - EHAREBRIRBAL AN
HEHFEHEME T ERAEFT LEAN 2B AEUBERCHEHARTZIEY
BiIRi@KERZEF L,Léévlwiﬁﬁ% FEREPA NEEEELSEERARE
N EEFETEERTE -

A ) & 3L Bp B
L. KA XABAAGEENREESRFEAOMEZ— > FEXRE
A  FAR XA R F A BANH -

M. ARXORBUFILEFAERT  FHAXLE 1034 94 21 B AL
F,ﬁ o

WA BAHFHR(004£7 A1 BE£H(=)FH 1000108377 3%) » AR
INFAEATRIA S £ B R

s % 2 0P A Th REEL)
FATCTHRALEAR

PR TS %JZ z“//(I A DA z (REEL)

ng Ity Bt
YERE —O—% LA =+—8




BRESE
Bt XETHELA@ARHE

ID:GT09634805

ABRBEMBHRZIAXABRALRLIRBAETRAEEZALA_101 E5E

¥ — ZHREFHIEMZIHBX
WXARE  BAEETFRUERERBRAASA S ELFEAZEA

&Ea gi’#i’f" §7H'\ e i3

LR ERBEEABRAEZMHZ I BXEX (SRE) EEE - BERH#RE
B Z4E > Rk - BRI EL-REB » B4~ A S pitd g L7
WX EY > EFHEMIEZ LI BWXEFHEALHEAB S X RAEFEE

ERBAFEEFAEEZ G EHRE BT - THKFIE -

K FAEENEEANETZRKERF BME T RAFIEP LI 0 BAKE A kA8 BT -

Rk FQ R ART T TS
V2 2 /~
RS E X )jc Eﬂa‘ P Bl [t (REEL)

RE—O—%AMALA=—+—8




B XEAS
Bt

WXOREAGELT

AR _E R EE HMEA_Swm  F

FRfRHX (P ) BT R EEE AR RAORS P ARB AR

( 3% ) Using a new hybrid MCDM model for improving e-store

business strategies

MW EEBALE FEEEACFERT -

oREA

% = ——.C%-M ]
prnn P 8 2 REFS

7:\7
A b S A

PERE —O— % A A =+— 8




Using a new hybrid MCDM model for improving
e-store business strategies

A DISSERTATION OF WAN-YU CHIU
WAS ACCEPTED AS PARTIAL FULFILLMENT
OF THE REQUIREMENTS FOR THE DEGREE OF

DOCTOR OF PHILOSOPHY

Committee

[len -Hux —H5 O Prr bor/
] 10f (/j’ e

{
Dissertation advisors

GWU“HMW;Q— 9;%/@ (Q\m &CLL\ Eti
J :

J

Director ol \l\ e \__/
Institute of Information Management __ d/k ‘\f ;

National Chiao Tung University
September 21,2012




PRI B AEY RGATRE S 5 mEARKS LR

F 4R B § R
LRTA IS
Bz il ~ FFing me g oy L5t

AEBEER G S i K AT BT SR & A S

JRAbex FIGRFFREFFF R AR BT T8 PF &

-
™
“#
Ri
=
+
=g
ol
b
f%:r.
_g.
ot

B IR e B PR AR T M e
RGBT PR RO RS RS2 Y B AR
PR RIS NP B 2 R RURORRE AR RARRCT] o Flpt o gL
B fAE S NF R RPAR M TR T B B F A e e
L8PS TEEREL DL FI o R RNAL

E A BRI AR B e r R ALARR T e 2 u

ﬂf—‘u

PR F R 22 b R EAIRTE A1 2 g s
RARFEAZRLA DR F BE B R eig S eh gE
2ot @ A P and B R { {REOIRIE ? A% - AT
&N 5 A K (MCDM) $i5¢ % & DEMATEL i » ¥ 1 DANP

se + VIKORZ % & BB 05 e 2 ok 37 ip 0t 19 41



FreR & AVIKORfr A ¢ BE B 05 » A ad@fdidlsg & @ o
e /#5493 B mi2(Interdependence) 2 w 4§ 4 (Feedback) <
A o { £ A8 3 DANP{rVIKORE: 4 & B B3= i #os\ 4p i & >
A2 M E g B4 e M %K (Influential Network Relations Map,
INRM) - &5 # %4& £ (Influential weights) » 11 2 &3 -k & (Aspiration
level)22 2 " g 202 BenZfE o B fs U= BEF hX BT 5 FHEALA T
v @ % FrawR &5V 5 &Rl (hybrid MCDM)#-5¢ » £.7 g B3
PRSI RGN D BT A G o Aoyt o SLIRG A G A
40 L ) § F 0§ f(customers' needs) > TR T+ R LA

2 R L B (¢ 18 ;{z—?r;};hzﬁ“ rﬁﬁa“%;’v’vﬁ i 18

BPRER T DA BB GRS A BT R IR S B P H 4

M LFFH TR REY CRRF A CRER ST HRG
S ERAR S AR T REFR TR C RRAITE AR

TR HE T 5 i~ 172 ~ VIKOR ~ A d Moo 47 o



Using a new hybrid MCDM model for improving

e-store business strategies

Student: Wan-Yu Chiu Advisors: Chair Prof. Gwo-Hshiung Tzeng
Chair Prof. Han-Lin Li

Institute of Information Management
National Chiao Tung University

Abstract

Many consumers today buy products and services from e-stores. Because e-store
managers are responsible for allocating different resources, it is essential that they
understand consumers’ shopping behaviour to provide the best possible value for
visitors to their websites. With the increasing popularity of online shopping services,
e-stores are experiencing ever more fierce competition. Thus, it is imperative that
managers take steps to improve their services and ensure customer loyalty, and this
can only be done by understanding their customers’ needs and developing appropriate
marketing strategies. Therefore, the purpose of this article is to focus on assessing and
improving strategies to reduce the gaps in customer satisfaction caused by
interdependence and feedback problems among dimensions and criteria to achieve the
aspiration level and to enhance strategies by adopting innovation and creativity to
satisfying/promoting human life and convenient service. We propose a new hybrid
Multiple Criteria Decision Making (MCDM) model, combining the Decision Making
Trial and Evaluation Laboratory (DEMATEL), DEMATEL-based Analytic Network
Process (DANP), VIsekriterijumsko KOmpromisno Rangiranje (VIKOR) methods,

with grey relational model to solve these problems. This new hybrid VIKOR and grey



relational model will address interdependent problems among dimensions/criteria in
the real world and provide feedback. More specifically, a DANP (DEMATEL-based
ANP) and a VIKOR model with a grey relational assessment model will be combined
to produce a influential network relations map (INRM), showing the influential
weights and gaps between the actual performance and the level of aspiration. Then,
three real cases are used to illustrate how the proposed new hybrid Multiple Criteria
Decision-Making (MCDM) model improves e-store business. These results can
provide e-store managers with a knowledge-based understanding of how to create best
marketing strategies that to reduce and to closer aspiration level for e-store managers
to improve their business model in order to meet consumers’ needs, encourage them
to repurchase, and to enable stores to provide the most effective and efficient service

for their customers.

Keywords: Electronic Commerce (EC); E-store business; Internet stores; Customers’
needs; Marketing strategies; Multiple Criteria Decision-Marking (MCDM); Decision
Making Trial and Evaluation Laboratory (DEMATEL); Analytic Network Process
(ANP); DEMATEL-based ANP (DANP); VIsekriterijumsko KOmpromisno

Rangiranje (VIKOR); Grey Relational Analysis (GRA).



Acknowledgement

PR B ad o 3 BRI REIPF > B ETI 3 v o 4o s o R R4
@»a%%ﬁﬂ’%w@ﬁ%%%’%ﬁﬁﬁﬁﬂﬁ%ﬁ’%%ﬂ@ﬁi
}?4# A B %\m °

Kﬁﬁi*%ﬁﬁﬁi§$m%$ s hod B R H chdn e
F R o f B g 5 ﬁ%m%w%@f%%’ﬂé%ﬁm
hafrd 7o R A GFEY SR AR A AL XEF REGHA DT R

ﬂ{ﬂ;iiﬁé@, 18 2 (8 oA %'%\T—%—Lgl“ ox/Tg T E s b XEF R

MR AEREZ RER AN > {EAEFEITEY g 2 0 Aptd Rn

HTREFEF U RYT 0 R H RT QK R E A
FYORE SRR ERE LG RN gk T AR

hipd #affdrTd BV SR W TR B fl TR s
m%wi F%‘fgv\;ﬁ?\«fif@ PrEzent T s (TR A RE 4 R 8
Frt EHEEEP T FHNEE 0 U2 R E LY AT A3
R F @ a2y R AR AT ARl i A 2 R Bk
NS S A mrﬁg’“‘#ﬂ%}‘ BB LR M R Wi
KREY RER A RREGEL A At e s Ao 4
AEL AT EHAR LR o

B E k> BB RBRG AR o A H F AP R L L4
HR S 5*4’ﬂﬁﬁﬁﬂﬁﬁgxﬁ &%i\ IEN S BT
2ol o B & R AN ez b MRS AL g FIAF S
AT CE R o [ ERHFHANEE M ELL A 1411?%2$ﬁ 9 4
A EEER S BREAN- BRAGHLZBTERE S AT LA DT R .
i %%&{Q},@}gﬁ,ﬁkﬁn BIz3 fa‘l ﬁ;mbtamﬁ%ﬁ i U L o BBt
R A Bk AN REFRY hd R ?fi

I"ri’!f Ao A
%é)gie;géb'ﬁ FAZ P ONFL o d NEIFRE- - RIASLFE

i

»m

(

El

\Q\
(ﬂ

F‘ E:D) rk .1:3, (q“n
a\

|

B T ATH
LA A B FE T T
2012 & 9 *



Table of Contents

B B i
ADSEFACT. ... ii
ACKNOWIEAGEMENT ... e %
Table Of CONENTS ......coiiiiiicee s Vi
LiSt Of TabIES.....eiieee e viii
LAST OF FIQUIES ... IX
Chapter 1 INtrodUCTION.........c.ccoviiieiie e 1
1.1 Motivation and problem StatemeNntS...........ccoovviiiiinieiene e 1
1.2 ReSEArch ODJECHIVES.......ccuiiiiiiiiieee s 2
1.3 Research framework and methods ...........cooeviiiiiiinieee e 4
1.4 Contributions of thiS reSEArch ...........ccooeiiiiiiiiiiie e 8
1.5 ReSEArCh OULIING......c.eiiiiiii s 9
Chapter 2 LIterature FEVIEW .........cccveveeiie e see e 10
2.1 EIECLrONIC COMMIEBITE .....ovviviiiiieiiieieeiie ettt 10
2.2 E-STOTE .ot Bk s 11
2.3 Electronic commerce marketing-analysiS ci........ccccvvvririeieneneneniseseeeenes 11
2.4 Customer SatiSTACTION ......ccc. . ittt 13
Chapter 3 Research framework and method..............cccooovevieeiinenen, 15
3.1 DANP (DEMATEL-based ANP) i 15
3.1.1 DEMATEL technique for building an INRM ..........cccocoiiiiiiiiiniennnn, 17
3.1.2 DANP for finding the influential weights in each criterion.................. 21
3.2 VIKOR MELNOQ ..ot 24
3.3 Grey relational analysSiS..........couiiiiiiiieie e 28
Chapter 4 Empirical case study of real e-Stores...........cccccocvevvvvevinenee. 31
4.1 Descriptions Of ProbIem ..........cooiiiiiiiiiiee e 32
4.2 Measuring the relationship among dimensions and criteria to build an INRM
....................................................................................................................... 33
4.3 Influential weights of criteria in e-store management .............ccoccoevvveiveinenn, 36
4.4 Results and analysis in evaluation for e-store management performance......37
4.5 Discussions and building e-store business Strategies............ccocvvvvrvrivrieieennn. 38
4.6 Using a grey relational model to evaluate e-store management degrees and
COBTTICIENTS ... 43
4.7 Using GRA method to evaluation and diSCUSSIONS ............ccccevirerineeieeienn, 45
Chapter 5 Conclusions and remarks..........cccoeviiieiininninienese e 49
RETEIENCES ... ittt 53
APPENAIX A bbb 62



Appendix B: The questionnaire...................
Appendix C: The research’s overview map

I

~ Vil ~



List of Tables

Table 1. Reorganisation of the current reSearch..........cccocevveveiieie e, 5
Table 2. Matrix G of direct relations for Fig. 10. ......ccccoviiiniininiieeeeeese s 18
Table 3. After normalize the direct-influence matrix X ..o, 18
Table 4. The total-influence matrix T, of Table 3. by math software. ...................... 19
Table 5. For example Table 4 vector r and vector s express the sum of the rows
and the sum of the columns from the total-influence matrix T, ................. 20
Table 6. Initial influential MatriX G. ... 33
Table 7. Normalised direct-relation  X. ..., 34
Table 8. Total-influential criteria matriX T.. ... 34
Table 9. Total-influential dimensions MAtrixX To. ..o 34
Table 10. Sum of influences given and received on dimensions and criteria. ............. 35
Table 11. Unweighted SUPermatriX Wo. ..o 36

Table 12. The weighted supermatrix W, , produced by weighting the unweighted
SUPEIMALITX Wi . it ittt s 36
Table 13. Influential weights by stable matrix-of DANP when power lim,__, (W,)?.37

Table 14. Using VIKOR method computing performance values combined with the

influential weights of the criteria aceording to the DANP. .........c.cccoovvnenee, 37
Table 15. E-Stores’ priority Strat@@IeS. ......cuuvevereereererieriesiiseseeeese et 42
Table 16. Performance values combined with influential weights by DANP and GRA.
...................................................................................................................... 44
Table 17. E-StOre StrategIeS ......cviieieiieieieiesiee et 47
Table Al. Group consensuses of the seven respondents on the degree of influence
matrix G among the CrIteria..........ccoueriiiiiie e 62
Table A2. Group consensuses of the eight respondents on the degree of influence
matrix G among the Criteria..........ccovereiiiiie i 62

~ Viii ~



Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

List of Figures

1: The MADM evaluation framework............ccccoveiiiininineenese e 3
2: CONSUMET DENAVIOU ......cviiiiiiiieiiiee e e s 4
3. Reorganization of CUITENt reSEAICN .........cccvviieie i 6
4: Research framework and PrOCESS ........coveierierieiieiee e 7
5. The research differs PreVioUS. ..........cccoieiiiinieneieieseee s 8
6. The European online sales IS groWING ........cccuevveieiieneenie e 12
7. The UK onling Sales iS groWINgG ........ccecveieiieieeie s seesie e e esie e sie e 12
8. The USA online Sales IS grOWING .......cccveveieiieriiniiniesiiseeeeeesie e 13
9. Model procedure of the CUrrent reSearch ...........ccocoveviieiieienc e 15
10. The directed graph. ......ccooov e 17
11.The total-influence of DEMATEL graph for Table 5. ..o 20
12. Aspired level, ideal point, and compromise solution ............c.ccccvevirieiennn, 26
13. Influential network relations map (INRM).........cccoiveiiiiieiicie e, 35
14. Influential relationships by INRM........cccue i, 44



Chapter 1 Introduction

This chapter presents of this dissertation the motivation, problem statements,
research objectives, framework, methods, and contributions. These topics will be

described in the following sections.

1.1 Motivation and problem statements

E-stores have become an important retailing channel, and many such stores have
been established and are experiencing a continuous increase in sales. It has become
increasingly common for consumers to buy products and services from e-stores
because these types of stores provide them with a convenient and fast shopping
environment and high-quality products and services, saving people’s time and money.
E-store has become increasingly common for people to buy products from e-stores on
the Internet, since these stores offer .convenient and speedy shopping twenty four
hours a day, seven days a week. With the advent of the Internet, stores are able to
offer consumers a wider choice of products and services with minimal effort and cost,
which helps shoppers to make better decisions and employ a more efficient
decision-making process (Peterson and Grembergen, 2003; Widing and Talarzyk,
1993). This process of buying, selling, or exchanging products, services, and
information via computer networks, including the Internet, is generally defined as
Electronic Commerce (EC) (Turban, et al., 2000). It goes without saying that a
well-developed and well-managed website is critical for the success of e-stores, and
the first priority for achieving this is to acquire an in-depth understanding of
consumer behaviour (Wu and Wang, 2006), particularly since their habits of shopping
in e-stores may be different from in traditional retail stores (Alba, et al., 1997; Huarng

and Christopher, 2003; Winer, et al., 1997).

~1~



Therefore, accurate knowledge of marketplace consumption is a critical factor of
a successful e-store. This article focuses on the assessment, improvement, and setting
of strategies to better meet customer needs. These needs are met by reducing
performance gaps introduced by interdependence and feedback problems among
dimensions and criteria, allowing the aspiration level to be achieved and promoting
customer satisfaction to bring people real happiness. It is essential for e-store
managers to know how to manage business and marketing strategies because the
success of the store depends on excellent management and accurate marketing

strategies.

1.2 Research objectives

Previous EC researchers have focused on the consumers’ motivations (Ganesh,
et al., 2010; Shang, et al., 2005), the shopping behaviour (Khare and Rakesh, 2011;
Tsao and Tseng, 2011), the intelligent agents (Liang, et al., 2012; Warkentin, et al.,
2012), the satisfaction-loyalty relationship (Balabanis, et al., 2006; Chen, 2012;
Polites, et al., 2012), and the risk (Chang and Tseng, 2011). This research focuses on
how to manage e-stores and how to create marketing strategies. Previous related
methods application have focused on influence (Jeng and Tzeng, 2012), assessment
(Chen and Tzeng, 2011), ranking (Hung, et al., 2011; Yang and Tzeng, 2011),
selection (Chen, et al., 2011b; Ho, et al., 2011; Liou, 2012; Liou, et al., 2011; Ozaki,
et al., 2011; Shen, et al., 2011), and improvement (Chen, et al., 2011a; Chiu, et al.,
2010; Liou, et al., 2012; Liou, et al., 2010; Liu, et al., 2011, 2012; Ou Yang, et al.,
2011; Tzeng and Huang, 2011; Wang and Tzeng, 2012). Thus, this study seeks a new
hybrid Multiple Attribute Decision Making (MADM) model (see Fig. 1.) combining

the Decision Making Trial and Evaluation Laboratory (DEMATEL) technique to
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build an influential relationship among dimensions and criteria, DEMATEL-based
ANP (DANP) to find the influential weights, and VISekriterijumsko KOmpromisno
Rangiranje (VIKOR) methods to assess performance, and grey relational analysis
(GRA) to find that how to closer the aspiration levels not only in ranking and
selection but also in improving and creating e-store marketing strategies to reduce
gaps in each dimension and criterion to promote the e-store environment and satisfy
customers’ needs. These processes can not only help e-store managers to understand
customers’ wants and needs, they can also assist them in improving their products and
service to reduce performance gaps in customer satisfaction by building an effective
e-store marketing strategy. Thus, this research seeks to propose a new hybrid VIKOR
and grey relational model to help e-store managers to understand their customers’
needs in order to improve their service and achieve their aspiration to develop their

e-store marketing strategies.

|
Dimension 1 Dimension i Dimension m
cee C e Cn C t H
Alternatives a : rera
W1 vee Wj vee Wn

A @ ox () x(n)

A %@ - % () - %(n)

Ac X @ - % (1) o %e(n)
Aspiration value x”* @ - xX(j) - x(n)

Source: Tzeng & Huang (2011)
Fig. 1: The MADM evaluation framework



1.3 Research framework and methods

This study primarily examines consumers’ criteria for the business-to-consumer
electronic commerce (B2C e-commerce) of e-stores, focusing on consumer
satisfaction. E-store buyer behaviour refers to consumer behaviour, and the steps in
the consumers’ decision-making process can be found in most textbooks and journals,
some of which describe these steps as need recognition, information search,
evaluation, purchase, and after-purchase evaluation (Chon, 1990; Gan, et al., 2006;
Gan, et al., 2005; Hanlan, et al., 2006; Pachauri, 2002; Robert and McEachern, 1998;
Wong and Hsu, 2008). Others propose that the steps as Fig. 2. are needs recognition,
information search, evaluation, purchase, and post-purchase behaviour (Lin, et al.,
2011; Tse and Yim, 2002). In fact, according to e-store customers’ behaviour,
including blog writing, Facebook reviews, and. tendency to repurchase, the main
components of this process can be considered to-be need recognition, information

search, evaluation, purchase, and post-purchase behaviour.

Needs »| Information Evaluation Purchase Post-purchase

recognition search behaviour

A\ 4

\ 4

A\ 4

A A A A

Source: Lin, etal., 2011; Tse & Yim, 2002
Fig. 2: Consumer behaviour

Based on these criteria, Bizrate.com and Alexa.com conducted surveys asking
respondents to rate retailers on 14 e-store attributes product availability, ease of
finding, overall look and design, clarity, number of reviews, brand, relative price,
selection, variety of shipping options, shipping charges, charge statement, order
tracking, on-time delivery, and expectations met (Gauri, et al., 2008). A detailed

description of these components is provided in Table 1 and Fig. 3. In summary, the
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intact criteria, which include five influential dimensions and fourteen criteria, need to

be considered (see Table 1 and Fig. 3.).

Table 1. Reorganisation of the current research.

A. Needs recognition

Product availability (a;)

Products you want or need to be available

B. Information search
Ease of finding (b,) How easily you were able to find information about the
products
Overall look/design (b;)  How you feel about the overall look and design of the
website
Clarity of product How clear and understandable the information about the
information (bs) products is
C. Evaluation of alternatives

Number of Reviews (c,)

Brand (c,)
Prices relative (cs)

How many reviews are there of other people’s overall
rating and experience of this purchase

How much consumers trust the website’s brand

How the prices‘compare to other web-sites

Choice/Purchase

Selection (d,)

Variety of shipping
options (d,)

Shipping Charges (ds)
Charges Statement (d,)

Types of products available
The desired shipping options were available

Cost of shipping/delivery
Total purchase amount (including shipping/handling
charges, etc.) displayed before order submission

Post-purchase behaviour

Order Tracking (e;)
On-time Delivery (e,)
Product expectations met

(e3)

Ability to track orders until delivered

Products were in stock at time of expected delivery
Correct products were delivered and everything worked as
described/depicted

Source: Engel et al., 1990; Robert & McEachern, 1998; Gauri et al., 2008

Having surveyed several Taiwan EC websites, Chang and Chen (2009) found

that, according to users, Yahoo.com, Yahoo auction, PChome.com, and Books.com

were the four top online shopping sites (Chang and Chen, 2009). Another study (To,

et al., 2007) found that the most popular website was Yahoo (45.1%), followed by

PChome (7.8%), Books.com (6.8%), and Ezfly (5.3%), which accounted for 65% of

all responses. An earlier study by Chang and Chen (2008) found that the ten websites
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most often visited were Yahoo! (30.1%), Unimall (17.4%), PChome (9.9%), Etmall
(9.4%), Books (6.7%), Payeasy (5.1%), Hermall (3.8%), Happybag (2.9%), Eztravel
(2.5%) and era ticket (2.4%) (Chang and Chen, 2008). Therefore, this study chooses
the three most popular e-stores (i.e., Yahoo, PChome, and Books) to demonstrate the

proposed method.

Customer s needs

| | 1 1
Evaluation of
altematives

| Choicepurchase | Post purchase |

Needs recognition Information search behavior

|—|Pr0duc[A\'a.i1abilit}' | —| Ease of Finding | —|Number of Reviews | _| Selection | —| Order Tracking |

L_{Overall LookDesign -| Brend | Vaiety of Shipping |~ On-time Delivery
Shipping Charges | L Met Expectations

Charge Statement

Fig. 3. Reorganization of current research

The current study proposes a new hybrid MCDM model, which combines DANP
(DEMATEL-based ANP) and VIKOR and grey relational analysis (GRA), to resolve
real life problems, using an expert group (high accuracy) to provide the perspective of
business enterprises. A DEMATEL technique is used to detect complex relationships
and build an influential network relations map (INRM) of the dimensions/criteria to
measure, evaluate and improve e-stores’ business strategies. The DANP makes it
possible to measure all tangible and intangible criteria in this new model. The basic
concept of an analytical network process (ANP) was adopted by this research in order
to overcome problems of dependence and feedback (Saaty, 1996) and the DANP
technique was used to determine the relative influential weights for improving the
traditional method, i.e. that an un-weighted supermatrix has equal weights.
Qualitative/quantitative measurements and an evaluation of comprehensive

improvements are used the VIKOR to compute the distance that from performance to
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aspiration levels and used the GRA to build an index of grey coefficients in the
e-store business strategy, and to bring the system index of grey coefficients closer to
the aspired level. Thus, the DANP combined the VIKOR with the GRA, constructs a
planned measurement model to develop and improve e-store marketing strategies to

satisfy consumers’ needs.

Questionnaire to e-store
expert and customer

DEMATEL technique

»
>

A 4
Influential Network
Relational Map (INRM)

DANP technique A
v
Influential Weighting of
Dimensions and criteria

VIKOR method N < GRA method
A 4 A 4
Distance Grey coefficients
For reducing the gaps to > . For closing
achieve the aspiration level D aspiration level
A 4 A\ 4
Solve sort, improve Solve sort, improve
and make strategies and make strategies

A A

A 4

Comparison

Fig. 4: Research framework and process
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1.4 Contributions of this research

This idea is a new approach to solving real-world problems (Tzeng's group).
First, the traditional model assumes that the criteria are independent from the
hierarchical structure, but the relationships between dimensions and criteria are
usually mutually interdependent in the real world. Second, the relatively good
solutions provided by the existing alternatives are replaced by aspiration levels to fit
today’s competitive markets. Finally, the goal is to focus not only on “influence”,
“assessment”, “ranking” and “selection” but also on “influential relationship”,
“improvement for achieving aspiration levels” and “setting strategies base on INRM”

to improve e-store performances (see Fig. 5.).

Our research

Previous related researchers

Influence | | Assessment Ranking Selection

Influential Improvement for achieving Setting strategies
relationship aspiration levels base on INRM

Fig. 5. The research differs previous.

An empirical study of three e-stores — Yahoo, PChome, and Books aims to
demonstrate the proposed new hybrid Multiple Criteria Decision-Making (MCDM)
model for ranking , improvement, and setting strategies. Because this study focuses
on the effects of certain influential relationships among dimensions and criteria in an
e-store business and the creation of marketing strategies for the e-store manager, this
study surveyed three e-stores to determine the best strategies for improving an e-store.
From the survey results, we found that prioritising the customers’ needs and giving

them perfect post-purchase service can affect customers’ purchase decisions,
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information searches, and evaluation of alternatives. Therefore, initial marketing
strategies can include advertisements and light products to meet the customers’ needs.
Then, the e-store can create high-quality post-sales service programmes, offer fast
delivery of products, provide complete packaging, communicate after the purchase,
offer guarantees, and implement liberal returns policies to improve post-purchase

service.

1.5 Research outline

The remainder of this paper is organised as follows. Chapter 2 reviews the
consumer decision-making process and evaluation framework, including e-store
business criteria and performance. Chapter 3 provides a brief introduction of the
DEMATEL technique, the DANP influential weights and the VIKOR method with the
GRA method used to establish a new hybrid MCDM model to resolve problems of
interdependence and feedback. An empirical study of Yahoo, PChome, and Books is
presented in Chapter 4 to demonstrate the proposed model and, finally, conclusions

and remarks are presented in Chapter 5.



Chapter 2 Literature review

This chapter presents of this thesis relation literature include electronic
commerce, E-store, electronic commerce marketing analysis, and customer

satisfaction. These topics will be described in the following sections.

2.1 Electronic commerce

Electronic commerce (EC) is defined as the process of buying, selling, or
exchanging products, services, advertisements, and information via electronic
communication technologies (the Internet and www, PDAs (Personal Digital
Assistants), smartphones, and tablet computers). Those technologies facilitate the
manufacturing of products and the provision of services to satisfy the wants and needs
of consumers (Ba, et al., 1997; Liu, et al., 2012; Reedy and Schullo, 2004). EC
includes e-stores, and because shopping 1Sa complex behaviour composed of rational
choices, amusement, and social communication (Wei, et al., 2008; Wu and Wang,
2006), understanding consumers’ wants and needs is critical for the stores’ successful
management and development (Fransi and Viadiu, 2007; Wu and Wang, 2006). This
understanding particularly applies to e-stores, in which consumers’ shopping
behaviour may be different from that in traditional brick-and-mortar stores (Shang, et
al., 2005; Yan, et al., 2010). Therefore, e-store management issues are a hot topic
because such stores seek to extend their consideration sets and improve consumers’
welfare, and the quality and quantity of individually customised interfaces can
facilitate a better, more efficient purchase decision-making process (Peterson and

Grembergen, 2003; Widing and Talarzyk, 1993).
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2.2 E-store

An e-store markets and sells products or services offered by a company (Nistor,
et al., 2010). E-stores are becoming critically important to online retailers, and they
have become important parts of retailer strategy (Ganesh, et al., 2010). Therefore,
knowing the needs of customers and how to meet those needs is important. E-stores
are a highly visible, well-received, and popular type of e-commerce (Chiou and Pan,
2009; Elliott, 2002) that sells products and services online (Cahill, 1995; Riggins and
Rhee, 1998). E-stores are part of the e-commerce and retail channel, which includes
online retailers, online stores, online shops, e-shops, and any virtual shopping
websites that sell products or services from businesses to customers, such as Amazon
(Hillebrand, et al., 2010; Singh, 2002; Wong and Hsu, 2008). Amazon.com was
established in 1994 during an era of rapid growth for the Internet, which quickly
became a key channel for the sale of products and services (Asllani and Lari, 2007;
Kim, et al., 2005; Tang and Tzeng, 1998; Tang, et al., 1999). Consequently, e-store

management is a key issue for the development of e-commerce.

2.3 Electronic commerce marketing analysis

The number of e-stores has grown quickly because they are convenient,
eliminate sales pressure, and save time. The online retail sales of European e-stores
increased 18% from 2009 to 2010 (Carini, et al., 2011). Forrester research forecasts as
Fig.6. that European online sales will have a compound annual growth rate of 12%,
from €96.7 bn (£82.0 bn) in 2011 to €171.9 bn (£145.8 bn) in 2016 (Chloe, 2012;
Gill, et al., 2012). The UK Office for National Statistics reports that e-store sales
increased by 13.1% in March 2011 (ONS, 2011). Forrester research forecasts UK

online sales will have compound annual growth rate of 11%, from £30.1 bn in 2011 to
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£51.0 bn in 2016 (see Fig. 7.), and the UK’s proportion of online shoppers will
increase from 75% of the population in 2011 to 85% in 2016. The proportion of online
shoppers in Sweden will increase from 72% of the population in 2011 to 86% in 2016
(Chloe, 2012; Gill, et al., 2012). In the US, Forrester research forecasts that online
retail sales are expected to grow from US$176.2 bn in 2010 to US$278.9 bn in 2015,
which is an increase of more than 10% (Mulpuru, et al., 2011). Forrester research
forecasts note that U.S. online shoppers will have a compound annual growth rate of
15%, from 167 million people in 2012 to 192 million people in 2016, and it is
predicted that each consumer’s spending will grow by 44%, from US$1,207 in 2012
to US$1,738 in 2016. Therefore, the total sale value for e-stores will increase by 45%,
from US$226 bn in 2012 to US$327 bn in 2016 (see Fig. 8.) (Mulpuru, et al., 2012;
Rueter, 2012). All available reports indicate that sales by e-stores are growing rapidly

in all areas.

€ Europeanonline sales
Unit: bn
200

150
100 A
50 1

0 -

2011 2016 vyear

Fig. 6. The European online sales is growing

£ UKonline sales
Unit: bn

60

40

20

2011 2016 vyear

Fig. 7. The UK online sales is growing
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Fig. 8. The USA online sales is growing

2.4 Customer satisfaction

Customer satisfaction has been considered most important issues for marketers
and customer researchers (Lee, et al., 2003; Oliver, 2010; Sheth, 1973). Companies
need to develop strategies that help.company-develop sustainable business practices
(Langella, et al., 2012). E-store should to meet customers’ needs (Porter, 2001) and
increase customer satisfaction by “creating customer value in consumer marketing
(Chen and Dubinsky, 2003; Ponter, 1998). Loyal customers that indulge in repeat
purchases are the bedrock of any business (Albert, 2002). Customer satisfaction is
important mostly because of its indirect influence on the profitability of companies
(AZzman and Gomiséek, 2012); satisfied customers tend to make not only more
purchases but also repeat purchases (Bearden and Teel, 1983; Siddigi, 2011;
Szymanski and Hise, 2000), and customer satisfaction has become a key element of
many companies’ business strategies (Ellinger, et al., 2012). Therefore, understanding
the criteria that influence customer satisfaction is important not only to describe the
actual situation but also to plan improvements, and actions (Tarantola, et al., 2012).

Marketing activities should be designed to increase customer satisfaction

(Gounaris, et al., 2010). Therefore, in this paper, we combined consumer behaviour
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and customer satisfaction to create dimensions and criteria that show the influence

level, weighting, and performance among dimensions and criteria.
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Chapter 3 Research framework and method

This research uses the DEMATEL technique and combines a DANP with a
VIKOR method and GRA method to establish a new hybrid MCDM model to address
the problems of interdependence and feedback among certain criteria and reduce the
performance gap in each dimension and criterion. The DEMATEL technique is used
to build an influential network relations map (INRM), and the DEMATEL-based
Analytic Network Process (DANP) is expected to obtain the influential weights using
the basic concept of Analytic Network Process (ANP) (Saaty, 1996). Then, the
VIKOR method and GRA method with influential weights (DANP) are used to
integrate the performance gaps from criteria to dimensions and overall. Then, it is
possible to determine how to improve business performance and reduce the gaps and
close to achieve the aspiration level and satisfy the customers’ needs based on INRM.

The research process is illustrated in Fig. 9.

DANP E-stores’
customers
Tor 1w, performance
: questionnaire

=1 | 1 *\¢
DEMATEL T£°r—>1Wc1b(!,'£[l(Wc) VIKOR

;

E;(i?grritas / v | Solve T, v .| SolveDANP |V ¥ #Solve sort, improve

questionnaire " land INRM "| influential weights | 4 [and make strategies
GRA

Fig. 9. Model procedure of the current research

3.1 DANP (DEMATEL-based ANP)

This study seeks to assess business performance, which usually consists of
multiple dimensions and criteria and to determine the influential weights of those

criteria. In a traditional ANP, normalisation is set by dividing each criterion in a
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column by a number of clusters so that each column achieves exact unity. This
process implicitly assumes that each cluster has the same weight. However, it is
well-known that the effect of one cluster on the other clusters may be different in
degree. Thus, the traditional ANP assumption that each cluster is of equal weight in
obtaining a weighted supermatrix is not reasonable; consequently, the DANP
influential weights can improve this shortcoming and obtain results based on the basic
concept of the ANP from a total-influential matrix T, and T, by using the
DEMATEL technique. Therefore, the DEMATEL technique is used to build an
INRM for each criterion and dimension and also to improve the normalisation process
of the traditional ANP. The DANP is an appropriate tool to include interaction and
interdependence among the dimensions and criteria that appear in the cases of real
world problems. According to the concrete characteristics of objective affairs, the
methodology can verify the interdependence of variables and attributes, building a
relationship that reflects those ~characteristics: with an essential system and
evolutionary trend (Jeng and Tzeng, 2012; Liou, 2012; Liu, et al., 2012; Ou Yang, et
al., 2011; Shen, et al., 2011; Tzeng and Huang, 2011; Wang and Tzeng, 2012; Yang
and Tzeng, 2011). This technique has been successfully applied to many situations,
such as improving marketing, tourism policy, airline partner selection, information
security risk control, and environment watershed plans (Chen, et al., 2011b; Chiu, et
al., 2010; Liou, 2012; Liu, et al., 2012; Ou Yang, et al., 2011).

The steps for building an INRM using the DEMATEL technique (steps 1-4) and
finding the influential weights of a DANP based on a total-influential matrix (steps

5-9) are summarised below.
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3.1.1 DEMATEL technique for building an INRM

Step 1: Calculate the direct-influence matrix by scores.

An assessment of the relationship between each mutual influence criterion is
made according to the opinions of knowledge-based experts, using a scale ranging
from 0 to 4, with scores represented by natural language: ‘absolutely no influence’ (0),
‘low influence’ (1), ‘medium influence’ (2), ‘high influence’ (3), and ‘very high
influence’ (4). The knowledge-based experts are required to indicate the direct

influence by a pairwise comparison, and if they believe that criterion i has an effect

and influence on criterion j, they should indicate this by g”. Thus, the matrix

G =[g"],,, of direct relationships can be obtained (see Eq. (1)). All diagonal of

criteria are zero by pairwise comparison.

o g )]
_g:l gé‘l g:”_

For example: a influence d is 1 units, d influence a is 3 units, b influence a is 2 units,

b influence c is 4 units, and c influence d is 3 units.

Fig. 10. The directed graph.
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Table 2. Matrix G of direct relations for Fig. 10.

Crteria al

_|
T wwo |8

b
0
0
0
0
0

A~ OO PM~O|IO
O WOorQa

a
0
2
C 0
3
5

Step 2: Normalise the direct-influence matrix G.

The normalised matrix X is acquired by using Eq.(2). The maximum total of
rows or columns is one.

X =vG 2

where v=min

1 1
ij I’na_)(i z::l g;’ , man Z?:l g: J

For example: v=% in Table 2.

i, jefl2,...,n}

0 0 0
6
000 1] |, 4
1120405 %350
X=VG=cxlg 0 0 3|” 3|
000 >
3000 6
300 0
| 6 i

Table 3. After normalize the direct-influence matrix X

a b c d Total
a 0 0 0 0.167 0.167
b 0.333 0 0.667 0 1
c 0 0 0 0.5 0.5
d 0.5 0 0 0 0.5
Total 0.833 0 0.667 0.667
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Step 3: Attain a total-influential matrix T,.

When the normalised direct-influential matrix X is obtained, the

total-influential matrix T_of the INRM can be obtained from Eq.(3), in which I
denotes the identity matrix,

T =X+X*+ X3+, .+ X'
=X+ X+ X2+ + XD =X)(1 =X)™
= X (1 = X1 = X)*
= X (1 = X)™, when I(Lrpox‘:[O]

©)

nxn

where X =[x!] , 0<x!<1, 0<) " x!<1 and 0<) " x!<1, and at least one

nxn

row or column of the summation (but not all) equals one; then, !im X‘=[0] ., can

nxn

be guaranteed.

For example:

Table 4. The total-influence matrix T, of Table 3.-by math software.

Criteria a b c d Total (r)
a 0.091 0 0 0.182 0.273
b 0.545 0 0.667 0.425 1.637
C 0.273 0 0 0.546 0.819
d 0.546 0 0 0.091 0.637

Total (s) 1.455 0 0.667 1.244 -

Step 4: Analyse the results.
At this stage, the row sums and the column sums of the matrix components are

separately expressed as vector r=[Z?=lt;‘}=(rl,...,ri,...,rn)' and vector

s:[ inzltl‘} = (Sy,.+/S},S,) by using Egs. (4)-(5). Let i=j and i,je{l2,..,n};

the horizontal axis vector (r, +s;) is then defined by adding r, to s,, to illustrate the

influence of the criterion. Similarly, the vertical axis vector (r,—s;) is defined by
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subtracting r, from s,, which may divide the criteria into a causal cluster and an
affected cluster. In general, when (r, —s;) is positive, the criterion is part of the causal
group; i.e., criterion i affects other criteria. By contrast, if (r —s,) is negative, the
criterion is part of the affected group; i.e., criterion i is influenced by other criteria.
Therefore, a causal graph can be achieved by mapping the data set of (1, +s; r—s;),
the so-called INRM, to provide a valuable approach to decide how the preferred

values in each dimension and criterion can be improved based on the INRM,
Tc :[t(i:j]nxna i, J € {1,2,..., n}

[Z?ﬂt?]m:[tl]nxl:(rl,...,ri,...,rn)’ (4)

!

(St ] =[], = sy (5)

For example:

r

S

Table 5. For example Table 4 vector r andvector S expressthe sum of the rows

and the sum of the columns from the total-influence matrix T, .

r S r+s; I - Si Note
0.273 1.455 1.728 -1.182  affected
1.637 0.000 1.637 1.637 cause
0.819 0.667 1.486 0.152 cause
0.637 1.244 1.881 -0.607  affected

o o T o

15

1

]
e
) \

-1.5

Fig. 11.The total-influence of DEMATEL graph for Table 5.
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From Fig. 11. we know, the b affects c, d and a. The c affects d and a. The d affects a.
The b and c is cause. The d and a is affected.

where vector r and vector s express the sum of the rows and the sum of the

columns from the total-influential matrix T, =[t'],, ., respectively, and the

superscript ' denotes the transpose (Chen, et al., 2010). Two different total influence

matrices are then applied. The first one, T, =[t§] (see Eqg. (6)), pertains to n

nxn

criteria, while the second one, T, =[tg] , 1s devoted to m dimensions (clusters)

mxm

from T_ (see Eq. (9)).

D, D;j Dy,
oy _011---01rq le---cjnj Cmi---cmnm_
Dy ¢ 11 1j im
e TR TH LT,
Cim . . .
o ‘i1 .ij 'im
TC = D ;'2 Tc TC TC (6)
: _Ci”i . : .
§m12 T ml T mj T mm
D c c c -

3.1.2 DANP for finding the influential weights in each

criterion

Step 5: Find the normalised matrix T, by dimensions and clusters.
Normalise T, with the total degrees of effect and influence of the dimensions

and clusters to obtain T, as shown in Eq.(7).
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011---01n1 le---cjnj le---cmnm
ocy [Trow T T
: :clnl
C
T =g s TR LT L T ™
: Fini . : .
i:ml
Dyi™ [T MM T T
C - -

Step 6: Build an unweighted supermatrix W, .

Then, the total-influential matrix is normalised into a supermatrix according to
the interdependence between the relationships of the dimensions and clusters to obtain

an unweighted supermatrix, W_, as shown in Eq.(8).

D, D; D,
€11 Cry Cj1-Cin; Crnte--Crnngy
e VYA B mt ]
5 TW W, W,
’ Clnl . . .
!
_ nor _ S 1j ij mj
W, =(T") =0 |WH o W, (8)
L ving
o 1 i
szml WC m . Wclm S~ Wcmm

Crngy -

Unweighted supermatrix W, is the matrix transposed from T/ (basic

concept from the ANP by Saaty (1996), but different from the traditional ANP). If a
blank or 0 is shown in the matrix, this means that the dimensions and criteria are

independent.

Step 7: Find the normalised total-influential matrix Ty .

The total-influential matrix T, needs to be normalised by dividing it by the

following formula:

: —
tE) - Zj:ltg
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I oL gL gt _%ZTzltéj =t
To=| th ot n %zj‘dtg:tg (9)

"o ML g momi e

| o D D __>Zj=1tD :tD

Thus, the total-influential matrix can be normalised and presented as T, . Then,

the sum of each row can be defined as t;, =ZLtg , where i=1,..,m,and T, can

be normalised by the rows of sums by dividing the elements in each row by the sum

of the row to obtain as in Eq. (9). Therefore, a total-influential matrix T, can be

normalised and represented as TJ*. TJ” :[tg /t‘D]m _, as in Eq. (10). Then, each

row of the normalised TJ* can be summed;to equal one, so that ZT:ltg"“i =1.

r i 1 nor,, . nor . nor,,
to/ty ety - N i to tH
T = t,iDl /t[i) tg /1;:3 tli)m /t|i3 =[0I L g (10)
LA ST v A VARPPPI WA T i R

Step 8: Find the influential weights of the DANP.

The total-influential matrix T, needs to be normalised by dividing the

dimension and cluster (Eq. (9)), so T, is normalised by summarising the row by
dimensions and clusters to obtain T,”. An unweighted super-matrix W_ can be
obtained by transposing T, i.e., Wcz(Tc””)'. Using (Eg. (11)), a weighted
super-matrix W_~ (improving the traditional ANP by using equal weights to make it

appropriate for the real world) can be obtained by the product of T;*and W_, i.e.,
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W, =T)"W,_ (Eq. (11)). This result demonstrates that these influential level values

are the basis of normalisation to determine a weighted super-matrix.

[ gnonpzpp 11 nofp\Af i1 nor,py ml |
tp "W, ty "W, tp ™MW,
T=TONW = $Momipg Li nory a7 i nofujy A7 mj 11
W =T W, =| tPow o W L W (11)
nor; 1im . nor; im . nor, mm
|t £\ R\, ™

Step 9: Obtain the DANP.

Limit the weighted super-matrix by raising it to a sufficiently large power ¢

until it converges and becomes a long-term stable super-matrix to obtain global

priority vector, which defines the influential weights W= (W, Wi,y W, ) from

lim(W.")” for the criteria.
p—0

3.2 VIKOR method

The VIKOR method was developed for the multi-criteria optimisation of
complex systems. It determines the compromise ranking list and the compromise
solution, and the weight stability intervals for the preferred stability of the
compromise solution can be obtained from the initial weights given by the AHP or
ANP in the traditional method. This traditional method focuses on ranking and
selection from a set of alternatives in cases of conflicting criteria. It introduces a
multi-criteria ranking index based on the particular measure of “closeness” to the
“ideal” solution (Lin, et al.; Liou, et al., 2010; Opricovic, 1998; Opricovic and Tzeng,
2004; Tzeng, et al., 2002). This study focuses on improving this method to the
aspiration level and knowing how to improve and create marketing strategies.

Assuming that each alternative is evaluated according to the function of each
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criterion, a compromise ranking can be obtained by comparing the measure of

closeness to the ideal alternative in the traditional approach. The multi-criteria

measure for compromise ranking is developed from the L, —metric which plays an

aggregating role in a compromise programming method (Yu and Seinfeld, 1973;
Zeleny, 1982).

The VIKOR was able to distinguish the three e-stores to determine their gaps. In
a traditional VIKOR, the positive ideal point is set as the highest performance score
among all alternatives (the larger is the better), i.e.; fj* = max{ fylk=12,.., K} in
this case. Likewise, the negative ideal point is set as the lowest performance score

among all alternatives, when smaller is worst; i.e., f =min{f,;|k=12..,K} in

J
this case. However, in this study, a new: technique for improving the VIKOR method

is proposed and described as follows. The alternatives are denoted A,... A, ... A;

w; is set as the weight of the j-thcriterion, expressing the relative influential

weight of the criterion j by the DANP based on influential matrix T from the
DEMATEL technique to make it applicable to the real-world situation, where

j=12,..,n, and n is the number of criteria. The rating performance scores are

normalised by the best value and the worst value; for example, the scale performance

scores from O (the worst value, f; =0) to 10 (the best value, called the aspiration
level, f =10), and the scores of the j-th criterion are denoted by f,; for an

alternative A, as gap Y,. The new VIKOR is more appropriate to the analysis of

real-world situations. These models can be used to resolve other real business
questions.

The new VIKOR method consists of the following:
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Step 1: Finding the normalised gap
Yo=( f =T, D70 —171) (12)
where fj* is the best value (fj* is set as the aspiration level) and f~ is the worst

value ( f;~ is set as the worst value or the so-called tolerable level) of all criterion

functions, j=1,2,...,.n. These concepts are different from the traditional approach

f=maxf;, and f =minf,, in which higher-valued performance is better
k k

because they avoid “choose the best among inferior choices, options, or alternatives
(i.e., pick the best apple among a barrel of rotten apples)” problems. Thus, this
performance definition differs from the traditional approach. It is more appropriate for

the empirical business analysis of e-stores in the real world, to ascertain how the
normalised scale of the gap, Y,, can be reduced to zero (0) when the best value is set
with no gap, the normalised scale of the gap-, is set to be one (1), and the worst
value is set with the largest gap (see Fig. 12.).

Gap and index with improving

Aspired level

Noninferior Set \

) —— p _______

f‘lt _______________ F(‘
Feasible Set

ldeal point

Pareto
compromise

_ —>
Lo

Fig. 12. Aspired level, ideal point, and compromise solution
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Step 2: Computing the gap for minimal and the maximal gap for priority

improvement.

The general form of L, —metric can be written as follows:

n Up
LE:{Z[Wijkj:Ip} , 1< p<Lowo; £=12,...,K. (13)

=1
In addition to applying the above form of L, —metric, the VIKOR method also

uses LP™, which is shown as the average gap E, in Eq. (14), and L™, which is

shown as the maximal gap Q, , to improve the priority in Eq. (15).

E =L'= Z?:le x Y5 1 VK (14)

Q =LE:°°=m?x{ykj|j=1,2,...,n}, vk (15)

How can the smaller average gap E, be better? The average gap (called the
group utility) is emphasised in the case 0f p =1.The importance of individual regrets

or gaps (maximum regrets or gaps should be improved by their priority in total and by
each p dimension) rises as the value of parameter p increases when p=o. The

compromise solution min, LY will be chosen because its value is closest to the ideal

or aspiration level. The usually applied expression E, =min, E, is therefore
changed because the best gap E, is zero (i.e., E,=0), and the commonly utilised
expression E, = max, E, is changed because the worst value of E, is one (i.e.,
E, =1). The expression Q, =min, Q, is similarly changed because the best gap Q,
is zero (i.e.,, Q =0), and the expression Q, = max, Q, is changed because the

worst value of Q, isone (i.e., Q =1).
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Step 3: Obtaining the comprehensive indicator U,

Based on the above concepts, the comprehensive indicator U, of the

compromise VIKOR can be written as Eq. (16) from the traditional form

U =a(E -E")/(E -E")+(1-a)(Q-Q)/(Q -Q") (16)
Then, based on the concept above, the best situation, when E;=0and Q; =0, and
the worst situation, when E, =1 and Q, =1, can be rewritten as follows:

U, =eE, +(1-a)Q, (17

This paper seeks to combine the influential weights of the DANP with the
VIKOR method to determine how to minimise the average gap (or regret) and
prioritise improvement in the maximum:gap overall and in each dimension based on
the INRM by the DEMATEL technique. Thus, this study focuses on how to improve

and reduce the performance gaps to achigve the aspiration level based on INRM.

3.3 Grey relational analysis

Ever since Deng (Deng, 1982) proposed the grey theory, related models have
been developed and applied to MCDM problems. Similar to the fuzzy set theory, the
grey theory is a practical mathematical approach which can be used to deal with
systems control, selecting vendor, modeling, predictions, and decision-making (Chiou
and Tzeng, 2001; Deng, 1985, 1986; Liou, et al., 2012; Liu, et al., 2012; Wang and
Tzeng, 2012). In this research, a GRA combined with DANP is used to resolve the
relative influential weights of interdependence and feedback problems among
dimensions/criteria and, although the traditional GRA of weights (by AHP) is

independent in assumption, these problems are not independent in the real world. This
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section contains a brief review of the calculation process for the grey relational model,
and this research modifies the definitions of Chiou and Tzeng (Chiou and Tzeng,
2001).

A sequence of data called an ‘aspiration level’ is set, and a degree-index
coefficient of a performance value (ex., Eg. (18) in x,(])) in each criterion (j) of

alternative (k) is built to attain the aspiration level (ex., Eq. (18) in x*(j)). This
degree-index coefficient »(x"(j), X (])) is called the “grey relational coefficient” in

order to know which criterion should be improved to come close to the aspiration
level (target). The ‘aspiration value’ in this paper is set at 10 points for the value of
each criterion, and the performance matrix Eq. (18) of each criterion can be obtained
by questionnaires using a scale from 0 points (completely unsatisfactory) to 10 points
(extremely satisfactory). Therefore, in‘this research, 10 points is set as the aspiration
level and zero (0) points as the worst value. How the aspiration level can be achieved
differs from the traditional approach'(see Fig. 12.).

Let the initial relationship matrix be a Kxn matrix, where there are K

alternatives and n criteria, obtained by surveying the relationship as follows:

Alternatives C e Gy c,
Wl cee WJ cee Wn
X, )@ o ox(0) o % ()]
X %@ ox () % () (18)
Xy X @) X (D) X ()]
Aspired values x*  x (1) - X (j) - Xx(n)

Therefore, the degree-index coefficient of a grey relational model for the aspiration

value is:
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minmin| x"(§) - x(j) | +¢ maxmax | x(j) - x(J)

7(X (J),Xk(J)): |x*(j)—Xk(j)|+§mkaxm?X|X*(j)_xk(j)l

(19)

then the integrating (fusing) degree-index of the grey relational model can be
obtained, and the larger it is the better (shown as the integrating/fusing degree-index

of coming close to the aspiration value).
y (X %) = 2 wir (X (1), % (1)), (20)
j=1

where jth denotes jth criterion and j=1,2,...,n; k"™ denotes k"™ alternative and

k=12,..,K; the influential weight w; can be obtained by ANP based on DEMATEL
(DANP), when the criteria are interdependent and feedback problems in the real

world.
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Chapter 4 Empirical case study of real e-stores

Because e-store commerce is growing fast, and the Internet is not limited by
national boundaries, the competitive business environment makes it essential for
e-store managers to know how to manage their e-stores and attract more consumers to
browse, purchase, and repurchase. Previous papers seldom address e-store
management and marketing strategy problems.

We use two different questionnaires in this research. The first questionnaire for
influential relationships among criteria was distributed to eight frequent shoppers who
are e-store experts (the eight experts’ group consensus of significant confidence in
the guestionnaires, which is 95.11%, is shown in Tables Al and A2 of Appendix A).
The questionnaires for influential relationships among dimensions and criteria were
conducted on the basis of a face-to-face pairwise: comparison to evaluate the effect
and influence of the criteria, using afive-point scale ranging from four (extremely
influential) to zero (completely non-influential).

The second questionnaire was the e-stores’ performance questionnaire, which
was distributed to 1,018 consumers who often purchase products from the three
chosen e-stores (The reliability is 93.9%, and the validity is 92.9% (KMO test)).
These questionnaires used an eleven-point scale ranging from zero (very poor
performance) to ten (excellent performance), i.e., very dissatisfied or very bad
«—0,1,2,...,9,10— very satisfied or very good. It is hoped that this research can help
e-store managers to improve and manage their stores more effectively to satisfy
customers and promote higher rates of repurchase. The goal is to provide marketing
strategies for managers to build an effective business by reducing or eradicating the

gaps in e-store service and achieving aspiration levels.
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4.1 Descriptions of Problem

In the e-era, the Internet has proved to be a particularly powerful channel for
providing information to customers because it reduces buyers’ costs and the time
spent in searching for the right product. Because e-stores are able to respond rapidly
to changes in the marketplace, many prestigious companies have incorporated e-stores
as a means of attracting customers who find it convenient to shop from their homes or
places other than physical brick-and-mortar stores. Indeed, e-stores provide a diffuse
and ubiquitous network of points of access. They are open twenty-four hours a day
and seven days a week, so customers can shop anywhere and at any time. In today’s
fiercely competitive electronic marketplace, e-stores are more anxious than ever to
create a long-lasting relationship with their customers. Although all firms have the
ability to establish and manage their own e-store sales channels, not all of them can
successfully operate an e-commerce business. Therefore, e-store managers must know
how to turn “lookers” into “buyers” and “‘purchases” into “repurchases.” A
well-established brand name particularly helps to build trust with customers, which is
essential for online sales (Chen and Dhillon, 2003).

The emergence of the e-store has led many organisations to rethink their business
strategies to remain competitive. E-stores provide companies with the opportunity to
reach new markets, new customers, and new information, improve customer services,
distribute products more quickly, communicate more effectively, and increase
profitability (Asllani and Lari, 2007; Ellinger, et al., 2003). In other words, they
provide companies with many competitive advantages. An effective e-store manager
uses the Internet to enhance customer relations management (CRM) and attract
potential customers (Bauer, et al., 2002). This paper seeks to provide

recommendations to the managers of three of the most popular e-store websites in
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Taiwan (i.e., Yahoo, PChome, and Books) that can help to improve their business and
marketing strategy, increase the number of customers, increase the volume of

business, and maximise profits.

4.2 Measuring the relationship among dimensions and criteria to

build an INRM

The DEMATEL technique is used to model influential relationships among
dimensions and criteria and to establish an INRM for those dimensions and criteria
using pair-wise comparisons (see Fig. 13). This technique can help to determine the
levels of needs to improve them.

The shopping experts were asked to determine the influence of the relationships
among the criteria. The average initial direct-relation 14x14 matrix G, obtained
using pair-wise comparisons in terms of influences and directions between criteria, is

shown in Table 6.

Table 6. Initial influential matrix G.

A. Need B. Information C. Alternatives . E. Post-purchase
. . L " . D. Choice/ Purchase .
Dimensions/criteria (G) recognition search evaluation behavior
a by b, bs C1 [ Cs3 d; d; ds ds e € ez  Total
rAe\.coNger?i(:ion a;Product Availability 0.000 2125 1875 3.000 3.375 1.250 3.250 2.125 2.250 2375 2.000 1375 1.875 2.875 29.750
B. b, Ease of Finding 1.875  0.000 2.625 2.625 1875 1.375 1.375 2500 1.375 1.125 1500 1.375 1.250 2.000 22.875
Information  b,Overall Look/ Design ~ 2.000  2.750 0.000 3.375 1.875 1.375 1.500 2.875 1500 1.125 1500 1.500 1.250 1.625 24.250
search bsClarity 3125 3625 3.125 0.000 1.875 1375 1750 3.250 2.000 1500 1.625 1.375 1.250 2.625 28.500
C. EvaluationciNumber of Reviews 2125  1.875 1625 1.875 0.000 2750 2250 1.500 1.125 1500 1.250 1.250 1.500 2.750 23.375
of c,Brand 1250 1750 2.125 2125 2.875 0.000 2.000 1750 1.750 1.750 2.000 1.750 1.875 2.125 25.125
alternatives  c;Relative Price 3125  1.250 1.250 2.000 2.500 1.375 0.000 1.500 1.375 2500 1.250 1.250 1.500 2.625 23.500
d;Selection 2.000 3.000 2750 3.000 2.000 1.625 1.750 0.000 2.125 1.625 1.750 1.125 1.375 1.625 25.750
D. Choice/  d,Variety of Shipping 1750 1250 1500 1.625 1.750 1.625 2.000 1.625 0.000 2.750 1.875 1.750 2.250 1.625 23.375
Purchase dsShipping Charges 2.000 1125 1250 1.625 1.500 2250 3.000 1.250 2.875 0.000 1.375 1.875 2125 1.625 23.875
d,Charge Statement 1.750 1375 1125 1.625 1250 1.625 1.500 1500 1.625 1.625 0.000 1.375 1.125 1.375 18.875
E. Post- ;Order Tracking 1.250 1125 1.375 1500 1625 1.625 1.250 1250 3.125 2.250 1250 0.000 3.500 2.125 23.250
purchase e,0n-time Delivery 1500 1250 1.125 1.500 2250 2.375 1.750 1375 3.125 2.750 1.000 2.875 0.000 1.875 24.750
behavior e3Met Expectations 3.000 2000 2000 3.125 3.000 2500 2500 1.500 1.375 1.625 0.875 1500 1.750 0.000 26.750
Total 26.750  24.500 23.750 29.000 27.750 23.125 25.875 24.000 25.625 24.500 19.250 20.375 22.625 26.875 -

As matrix G shows, the normalised direct-relation matrix X is calculated
using Egs. (1) and (2), as shown in Table 7. Then, the total-influential matrix T, can
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be derived using Egs. (3), (6) and (9), as shown in Tables 8 and 9. Furthermore, by
using Egs. (4) and (5), the total-influence given and received according to each
dimension and criterion can be summarised, as shown in Table 10. Thus, the INRM

of the DEMATEL technique can be obtained as shown in Fig. 13 by using Table 10.

Table 7. Normalised direct-relation X.

i i o A Ne_e_d B. Information search C. Altern§t|ves D. Choice/ Purchase E. Post—pu_rchase
Dimensions/criteria (X) ~ recognition evaluation behavior
a by by b3 C1 C2 Cs di d, ds ds €1 €2 €3
a; Product Availability 0.000 0.071 0.063 0.101 0.113 0.042 0.109 0.071 0.076 0.080 0.067 0.046 0.063 0.097
b; Ease of Finding 0.063 0.000 0.088 0.088 0.063 0.046 0.046 0.084 0.046 0.038 0.050 0.046 0.042 0.067
b, Overall Look/ Design  0.067 0.092 0.000 0.113 0.063 0.046 0.050 0.097 0.050 0.038 0.050 0.050 0.042 0.055
b; Clarity 0.105 0.122 0.105 0.000 0.063 0.046 0.059 0.109 0.067 0.050 0.055 0.046 0.042 0.088
¢1 Number of Reviews 0.071 0.063 0.055 0.063 0.000 0.092 0.076 0.050 0.038 0.050 0.042 0.042 0.050 0.092
c, Brand 0.042 0.059 0.071 0.071 0.097 0.000 0.067 0.059 0.059 0.059 0.067 0.059 0.063 0.071
c; Relative Price 0.105 0.042 0.042 0.067 0.084 0.046 0.000 0.050 0.046 0.084 0.042 0.042 0.050 0.088
d;  Selection 0.067 0.101 0.092 0.101 0.067 0.055 0.059 0.000 0.071 0.055 0.059 0.038 0.046 0.055
d, \Variety of Shipping 0.059 0.042 0.050 0.055 0.059 0.055 0.067 0.055 0.000 0.092 0.063 0.059 0.076 0.055
d; Shipping Charges 0.067 0.038 0.042 0.055 0.050 0.076 0.101 0.042 0.097 0.000 0.046 0.063 0.071 0.055
d, Charge Statement 0.059 0.046 0.038 0.055 0.042 0.055 0.050 0.050 0.055 0.055 0.000 0.046 0.038 0.046
e;  Order Tracking 0.042 0.038 0.046 0.050 0.055 0.055 0.042 0.042 0.105 0.076 0.042 0.000 0.118 0.071
e, On-time Delivery 0.050 0.042 0.038 0.050 0.076 0.080 0.059 0.046 0.105 0.092 0.034 0.097 0.000 0.063
e; Met Expectations 0.101 0.067 0.067 0.105 0.101 0.084 0.084 0.050 0.046 0.055 0.029 0.050 0.059 0.000
Table 8. Total-influential criteria matrix T_.
criteria a by b bs [ G ) d, d, ds ds e e es A
a;  Product Availability 0.389 0.422 0.403 0.505° 0.500 0.372 0.472° 0.412 0.427 0.421 0.339 0.333 0.377 0.476 0.389
b,  Ease of Finding 0.363 0.283 0.354 0.408 0.370-.0.303--0.335 0.353 0.324 0.307 0.266 0.270 0.289 0.365 1.046
b,  Overall Look/ Design 0.385 0.385 0.290 0.448 0.388 ' 0.317 "0.355 0.380 0.344 0.323 0.279 0.286 0.303 0.373 1.123
b;  Clarity 0.470 0.459 0.432 0.404 0.443 0.361 0.414 0.437 0.406 0.380 0.321 0.322 0.346 0.453 1.294
¢; Number of Reviews 0.377 0.345 0.328 0.391 0.321 0.350 0.370 0.325 0.323 0.325 0.263 0.272 0.303 0.395 1.041
¢, Brand 0.367 0.356 0.357 0.415 0.424 0.281 0.376 0.348 0.358 0.349 0.297 0.301 0.329 0.392 1.082
c;  Relative Price 0.411 0.328 0.318 0.398 0.401 0.313 0.305 0.327 0.335 0.360 0.265 0.275 0.307 0.395 1.019
d;  Selection 0.401 0.407 0.388 0.455 0.409 0.340 0.379 0.306 0.378 0.353 0.299 0.289 0.321 0.389 1.336
d,  Variety of Shipping 0.361 0.320 0.318 0.377 0.370 0.316 0.359 0.324 0.287 0.362 0.279 0.287 0.326 0.357 1.252
d;  Shipping Charges 0.375 0.322 0.316 0.384 0.370 0.339 0.395 0.319 0.382 0.285 0.269 0.296 0.328 0.365 1.255
d,  Charge Statement 0.307 0.275 0.260 0.320 0.299 0.267 0.290 0.273 0.286 0.279 0.181 0.233 0.245 0.295 1.018
e;  Order Tracking 0.343 0.313 0.312 0.370 0.364 0.316 0.334 0.310 0.383 0.349 0.258 0.233 0.363 0.369 0.965
e,  On-time Delivery 0.368 0.333 0.321 0.389 0.401 0.353 0.367 0.330 0.399 0.378 0.265 0.334 0.272 0.381 0.987
e;  Met Expectations 0.448 0.391 0.380 0.476 0.459 0.381 0.420 0.367 0.371 0.370 0.283 0.313 0.348 0.357 1.017
S; 0.389 1.127 1.076 1.260 1.146 0945 1.051 1.222 1.332 1.280 1.028 0.879 0.983 1.107
Table 9. Total-influential dimensions matrix T,.
Dimensions A Ne_e_d B. Information C. Evaluat_ion D. Choice/ E. Post—pu_rchase r
recognition search of alternatives Purchase behavior I
A. Need recognition 0.389 0.443 0.448 0.400 0.395 2.075
B. Information search 0.406 0.385 0.365 0.343 0.334 1.833
C. Alternatives evaluation 0.385 0.360 0.349 0.323 0.330 1.746
D. Choice/Purchase 0.361 0.345 0.344 0.304 0.311 1.665
E. Post-purchase behavior 0.386 0.365 0.377 0.339 0.330 1.797
S 1.927 1.898 1.884 1.708 1.700 -
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Table 10. Sum of influences given and received on dimensions and criteria.

Dimensions/Criteria A S I +S; =S
A. Need recognition 2.075 1.927 4.002 0.148
a;  Product Availability 0.389 0.389 0.778 0.000
B. Information search 1.833 1.898 3.731 -0.064
b,  Ease of Finding 1.046 1.127 2.173 -0.081
b,  Overall Look/ Design 1.123 1.076 2.199 0.047
by Clarity 1.294 1.260 2.555 0.034
C. Evaluation of alternatives 1.746 1.884 3.630 -0.138
[ Number of Reviews 1.041 1.146 2.187 -0.105
Cy Brand 1.082 0.945 2.026 0.137
C3 Relative Price 1.019 1.051 2.070 -0.031
D. Choice/Purchase 1.665 1.708 3.374 -0.043
d;  Selection 1.336 1.222 2.558 0.114
d,  Variety of Shipping 1.252 1.332 2.584 -0.080
d;  Shipping Charges 1.255 1.280 2.535 -0.025
ds  Charge Statement 1.018 1.028 2.047 -0.010
E. Post-purchase behavior 1.797 1.700 3.497 0.097
e;  Order Tracking 0.965 0.879 1.844 0.086
e;  On-time Delivery 0.987 0.983 1.970 0.004
€3 Met Expectations 1.017 1.107 2.123 -0.090
01 Fi5y
2; Order Tracking
2, On-time Delivery
0.0 T T T LEAEH
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Fig. 13. Influential network relations map (INRM)
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4.3 Influential weights of criteria in e-store management

Having determined the relationship structure of e-store business criteria, the
DANP method was applied to obtain the influential weights of the criteria. Initially,

the influence of the relationship among the criteria was compared based on the INRM.

An unweighted supermatrix W_ can be obtained by transposing the normalised

matrix T, ie., W, =(T,” )', as shown in Table 11,

Table 11. Unweighted supermatrix W..

Unweighted ag by b, by ¢ ¢ cg di dy d3g ds e; e e
A. Need recognition  a; Product Availability 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

B. Information b, Ease of Finding ) 0.317 0.271 0.343 0.354 0.324 0.316 0.314 0.325 0.315 0.315 0.321 0.315 0.319 0.314
séarch b, Ove(all Look/ Design 0.303 0.339 0.258 0.334 0.309 0.316 0.305 0.310 0.313 0.310 0.304 0.314 0.308 0.305
bs Clarity 0.380 0.390 0.399 0.312 0.368 0.368 0.381 0.364 0.372 0.376 0.374 0.372 0.373 0.382
C. Evaluation of ¢, Number of Reviews 0.372 0.368 0.366 0.364 0.308 0.392 0.394 0.362 0.354 0.335 0.349 0.359 0.358 0.364
aliernatives C2 Branc_i ) 0.277 0.300 0.299 0.297 0.337 0.260 0.307 0.301 0.302 0.307 0.312 0.311 0.315 0.302
cs Relative Price 0.351 0.332 0.335 0.340 0.355 0.348 0.299 0.336 0.344 0.358 0.339 0.330 0.327 0.333
d; Selection 0.258 0.282 0.287.0.283 0.263 0.257 0.254 0.229 0.259 0.254 0.268 0.239 0.240 0.264
D. Choice/ d, Variety of Shipping  0.267 0.259-0.259-0.263.0.261 0.265 0.260 0.283 0.229 0.304 0.281 0.295 0.291 0.267
Purchase ds Shipping Charges 0.2630.246 0.243 0.246.0:263 0.258 0.280 0.264 0.289 0.227 0.274 0.268 0.276 0.266
ds Charge Statement 0.212 0.213°0.210 0.208 0.212 0.220 0.206 0.224 0.223 0.215 0.178 0.199 0.193 0.204
E. Post- e, Order Tracking 0.281 0.292 0.298-0.287 0.281. 0.294 0.281 0.289 0.296 0.299 0.301 0.241 0.338 0.307
purchqse e, On-time Delivery 0.318 0.313 0.3150.309 0.312.0.322 0.314 0.321 0.336 0.331 0.317 0.377 0.276 0.342
behavior e; Met Expectations 0.401 0.395 0.387 0.404 0.407.0.384 0.405 0.389 0.368 0.369 0.382 0.382 0.386 0.351

The influential weights W, of DANP based-on Egs. (6)-(11) are shown in Table 12.

Table 12. The weighted supermatrix W_ , produced by weighting the unweighted

supermatrix W..

Welghted ay b1 bz b3 Cy1 Cy C3 d1 dz d3 d4 e e, €3
lrtcoNger?i(:ion a; Product Availability 0.067 0.081 0.081 0.081 0.080 0.080 0.080 0.079 0.079 0.079 0.079 0.078 0.078 0.078
. b, Ease of Finding 0.072 0.062 0.079 0.081 0.073 0.071 0.071 0.074 0.071 0.071 0.072 0.070 0.070 0.069
B. Information b, Overall Look/ Desi
search 2 r gn 0.069 0.078 0.059 0.077 0.069 0.071 0.069 0.070 0.071 0.070 0.069 0.069 0.068 0.068
b; Clarity 0.086 0.089 0.091 0.071 0.083 0.083 0.086 0.082 0.084 0.085 0.084 0.082 0.082 0.084
C. Evaluation of ¢ Number of Reviews 0.086 0.080 0.080 0.079 0.067 0.086 0.086 0.082 0.080 0.076 0.079 0.082 0.082 0.083
alternatives C> Branq ) 0.064 0.066 0.065 0.065 0.074 0.057 0.067 0.068 0.068 0.069 0.071 0.071 0.072 0.069
;3 Relative Price 0.081 0.072 0.073 0.074 0.078 0.076 0.066 0.076 0.078 0.081 0.077 0.075 0.075 0.076
d; Selection 0.070 0.077 0.078 0.077 0.071 0.069 0.068 0.061 0.069 0.067 0.071 0.065 0.066 0.072
D. Choice/ d, Variety of Shlpplng 0.073 0.071 0.071 0.072 0.070 0.071 0.070 0.075 0.061 0.081 0.074 0.081 0.079 0.073
Purchase ds Shipping Charges 0.072 0.067 0.067 0.067 0.071 0.069 0.075 0.070 0.077 0.060 0.073 0.073 0.075 0.073
ds Charge Statement 0.058 0.058 0.057 0.057 0.057 0.059 0.055 0.059 0.059 0.057 0.047 0.054 0.053 0.056
E. Post- e, Order Tracking 0.057 0.058 0.059 0.057 0.058 0.061 0.058 0.059 0.060 0.061 0.061 0.048 0.068 0.061
purchase e, On-time Delivery 0.064 0.062 0.063 0.062 0.065 0.067 0.065 0.065 0.069 0.068 0.065 0.075 0.055 0.068
behavior e; Met Expectations 0.081 0.079 0.077 0.080 0.084 0.080 0.084 0.080 0.075 0.075 0.078 0.077 0.077 0.070

The influential weights of DANP can be obtained by limiting the power of the
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weighted super-matrix (lim__,, (W.)?) until it reaches a steady-state (see Table 13).

Table 13. Influential weights by stable matrix of DANP when power lim, (W,)?.

Criteria ap bl bz b3 C1 Co C3 dl d2 d3 d4 €1 €, €3

Weights (DANP) 0.079 0.072 0.070 0.084 0.080 0.067 0.076 0.070 0.073 0.071 0.056 0.059 0.065 0.078

4.4 Results and analysis in evaluation for e-store management

performance

Table 14. Using VIKOR method computing performance values combined with the
influential weights of the criteria according to the DANP.

Alternatives Yahoo (A;) Pchome (A,) Books (A3)
Local
Global
weight aspiration Performance Gap Performance Gap Performance Gap
Dimensions/Criteria weight
(based on value (A1) (VIKOR) (A) (VIKOR) (As) (VIKOR)
(DANP)
DANP)
A.Need recognition 0.079 7.212 - (0279) 7.261  (0.274) 7.040 (0.296)
a; Product Availability 1.000 0.079 10.000 7.212 (0.279) 7.261 (0.274) 7.040 (0.296)
B.Information search 0.226 7.336 - (0.266) 7.341 (0.266) 7.605 (0.239)
b; Ease of Finding 0.318 0.072 10.000 7.586 (0.241) 7.481 (0.252) 7.484 (0.252)
b, Overall Look/ Design ~ 0.310 0.070 10.000 */77.133"" (0.287)  7.108  (0.289)  7.668  (0.233)
b; Clarity 0.372 0.084 10.000 7.292 (0.271) 7.417 (0.258) 7.656 (0.234)
C.Evaluation of alternatives 0.223 7584  (0.242) 7510 (0.249) 7.491 (0.251)
¢; Number of Reviews 0.359 0.080 10.000 7.735 (0.226) 7.511 (0.249) 7.508 (0.249)
¢, Brand 0.300 0.067 10.000 7.644 (0.236) 7.628 (0.237) 8.114 (0.189)
¢3 Relative Price 0.341 0.076 10.000 7.373 (0.263) 7.405 (0.259) 6.927 (0.307)
D.Choice/ Purchase 0.270 7.759  (0.224) 7550 (0.245) 7.710 (0.229)
d; Selection 0.259 0.070 10.000 7.983 (0.202) 7.687 (0.231) 7.892 (0.211)
d, Variety of Shipping 0.270 0.073 10.000 7.776 (0.222) 7.511 (0.249) 7.666 (0.233)
ds; Shipping Charges 0.263 0.071 10.000 7.104 (0.290) 7.188 (0.281) 7.255 (0.274)
ds Charge Statement 0.208 0.056 10.000 8.285 (0.171) 7.889 (0.211) 8.115 (0.188)
E.Post-purchase behaviour | 0.202 7.544  (0.246) 7.546 (0.245) 7.791  (0.221)
e, Order Tracking 0.292 0.059 10.000 7.605 (0.240) 7.484 (0.252) 7.626 (0.237)
e, On-time Delivery 0.322 0.065 10.000 7.610 (0.239) 7.582 (0.242) 7.746 (0.225)
e; Met Expectations 0.386 0.078 10.000 7.442 (0.256) 7.564 (0.244) 7.953 (0.205)
Total 1.000 1.000 - 7.538(2) 0.246(2) 7.470(3) 0.253(3) 7.601(1) 0.240(1)

In Taiwan, 1,018 customers who use e-stores were asked to evaluate their level
of satisfaction with each criterion. The DANP method was used to obtain the
influential weights of the dimensions and criteria to apply to a real case. The global
influential weights and local influential weights of the dimensions and criteria were
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obtained based on the DANP technique (see Table 14), which was followed by
combining the DANP with the VIKOR method to obtain the average performance
scores (satisfaction) of Yahoo (A;), PChome (A;), and Books (As), which were 7.538,

7.470, and 7.601, respectively (as shown in Table 14).

4.5 Discussions and building e-store business strategies

This study has three results. First, in the INRM, it can be easily understood from
Fig. 13 and Table 10 that five dimensions influence each other. For example,
dimension A (need recognition) affects dimensions E (post-purchase behaviour), D
(choice/purchase), B (information search) and C (evaluation of alternatives) (A—>{E,
D, B, C}); dimension E (post-purchase behaviour) affects dimensions D
(choice/purchase), B (information search) and C (evaluation of alternatives) (E->{D,
B, C}); dimension D (choice/purchase) affects dimensions B (information search) and
C (evaluation of alternatives) (D->{B; C}); and dimension B (information search)
affects dimension C (evaluation of alternatives) (B—>{C}). Understanding these
influential relationships will enable managers to make decisions; for example, they
should first improve A (need recognition), followed by E (post-purchase behaviour),

D (choice/purchase), B (information search), and C (evaluation of alternatives).

Fig. 13 and Table 10 demonstrate that criterion e; (order tracking) affects criteria
e, (on-time delivery) and e; (expectations met) (e;>{ez, €3}), and criterion e, (on-time
delivery) affects criterion es (expectations met) (e,—>{es}). In addition, criterion d;
(selection) affects criteria d4 (charge statement), ds (shipping charges), and d, (variety
of shipping) (d;—=>{d4, ds, d,}), criterion d4 (charge statement) affects criteria d3

(shipping charges) and d, (variety of shipping) (d4s=>{ds, d.}), and criterion ds
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(shipping charges) affects criterion d, (variety of shipping) (ds—=>{d.}). Criterion b,
(overall look and design) affects criteria bz (clarity) and b, (ease of finding) (b,—>{bs,
b:}), and criterion bz (clarity) affects criterion b; (ease of finding) (bs>{b:}).
Criterion ¢, (brand) affects criteria c3 (relative price) and c; (number of reviews)
(c2=>{cs, c1}), and criterion c3 (relative price) affects criterion c; (number of reviews)
(cs>{ci}).

These e-stores must improve their business strategies to meet consumers’ needs,
generate more purchases and repurchases, and devise the best marketing strategies
with the most effective and efficient ways to achieve customer satisfaction. The
e-store ranking further indicates the dimensions that need to be most improved: need
recognition > post-purchase behaviour > choice/purchase > information search
>~ evaluation of alternatives. This study demonstrates that the impact of need
recognition and post-purchase on: the intention to repurchase consists of product
availability, order tracking, on-time. delivery, and expectations met, supporting the
results obtained by Gauri, et al. (2008). Thus, this study has proved that DEMATEL
can correctly indicate the effect of e-store criteria and identify those that need to be
improved first.

Based on the result above, we can establish marketing strategies by using
advertisements, coupons, premiums, sweepstakes, samples, and light products to
persuade customers to buy products to improve the dimension “need recognition (A)”
(Buil, et al., 2012; D'Astous, et al., 2004; Jamal, et al., 2012; Lee, 2002; Palazon and
Delgado-Ballester, 2011; Shimp, 2010). For the dimension “post-purchase behaviour
(E)”, e-stores can create high-quality post-sales service programmes and offer fast
delivery of products to improve the “order tracking (e;)” and “on-time delivery (e;)”
criteria, and they can provide complete packaging, add service speed, give reassuring

communication after the purchase, offer guarantees, and implement liberal returns
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policies to improve “expectations met (e3)” (Chiu, et al., 2012; Hiraoka, 2004,
Marconi, 1999). To improve the dimension of “choice/purchase (D)”, e-stores can
provide an assortment of merchandise, an interface that is easy to access and navigate,
and a satisfactory number of alternatives to improve network crowding; they can offer
various methods of payment and provide a clean bill of sale to improve “charge
statement (ds)”; clear shipping prices can improve “shipping charges (d3)”; and
convenience and easy transactions can improve the “variety of shipping (d;)” (Bivona,
2012; Cesari and Lynch, 2011; Chiu, et al., 2012; Dennis, et al., 2005; Vrechopoulos,
2001). In the “information search (B)” dimension, e-stores can enhance the
appearance and design of their websites, use attractive animated graphics, provide the
expected value of additional information, and offer a variety of categories to improve
the “overall look and design (by)”, “clarity (bs)”, and “ease of finding (b;)” (Brown, et
al., 2001; Chandler and Hyatt, 2002; Chiu; et al.; 2012; Heinemann and Schwarzl,
2010a; Qiu and Benbasat, 2009). To facilitate  “evaluation of alternatives (C)”,
e-stores can provide former customers’ experience, namely word-of-mouth (chat
rooms and blog) and services offered to improve the image of the “brand (Cz)”; they
can display other e-store references or relative prices to improve “relative price (C3)”;
and they can correct any unfavourable perception to improve the “number of reviews
(c1)” (Chen and Dubinsky, 2003; Heinemann and Schwarzl, 2010b; Janse van
Noordwyk, 2008) (see Fig. 13).

In addition to the summary above, new e-store managers can refer to the INRM
of the DEMATEL technique to prioritise the improvement of dimensions and criteria
and creating marketing strategies for their e-store business.

The second results were influential weights. As seen in Table 13, the highest
relative weights were “clarity b,” and “number of reviews C¢,”, assessed at 0.084 and

0.080, respectively. This result shows that an e-store’s “clarity” of information about
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products and customer’s rating of the e-store as having a good “number of reviews”
have the greatest relative influence of all criteria. Thus, it is extremely important to
deliver clear and careful information to customers on an e-store website because this
parameter can contribute to positive reviews. The lowest priority was ‘“charge
statement d, (0.056)”. This result shows that an e-store’s clear display of price,
quantity, shipping fee, and total fee makes “charge statement” the least influential
criterion. “Need recognition (A)” was the most influential dimension within an e-store
business. Fig. 13 and Table 13 illustrate the priority of criterion improvement from
top to bottom, where improvement of the most influential criteria would provide the
best effect. The priority of dimensions and criteria for improvement should be
considered in entire systems (based on Fig. 13) to reduce gaps and meet customers’
needs. It is possible that improving different criteria will strongly influence the results
directly and indirectly.

The third result (see Table -14), which ranked three e-stores’ performances,
determined that Books surpassed Yahoo, which surpassed PChome (Books (Asz) >
Yahoo (A;) > PChome (A;)). The integration of the performance index scores of
Yahoo in the DANP further demonstrated that the dimension of the ‘“need
recognition” gap is 0.279 and the gap for the “Shipping Charges” criterion is 0.290
constituting the largest gaps, which the Yahoo e-store should improve as a priority.
The integration of the performance index scores of PChome in the DANP showed that
the gap of the “need recognition” dimension is 0.274, and the gap of the “Overall
Look/ Design” criterion is 0.289 constituting the largest gaps, which the PChome
e-store should improve as a priority. The integration of the performance index scores
of Books in the DANP showed that gap of the “need recognition” dimension is 0.296
and the gap of the “Relative Price” criterion is 0.307 constituting the largest gaps,

which the Books e-store should improve as a priority. Thus, the priority for Yahoo,
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PChome, and Books is to enhance their product variety to satisfy their customers’
needs.

The e-store strategies were defined by using the data in Table 14 (shown in
Table 15). This process demonstrated that the priorities of each e-store’s strategy
were dissimilar. The results indicated that Yahoo, PChome, and Books needed to
enhance their product availability. Therefore, Yahoo, PChome, and Books should all
strengthen their efforts to develop and comply with their customers’ need for products
and goods or extend their products and goods category to satisfy their customers.
Additionally, providing the best service to customers at the post-purchase stage is an
essential dimension because this consideration primarily determines the consumers’

choice of e-store.

Table 15. E-stores’ priority strategies.

e-store  Strategies

Yahoo  The priority index for improving the dimensions includes need recognition,
information search, post-purchase behaviour, evaluation of alternatives,
and choice/purchase.

The priority index for improving the criteria includes shipping charges,
overall look and design, product availability, clarity, relative price,
expectations met, ease of finding, order tracking, on-time delivery, brand,
number of reviews, variety of shipping, selection, and charge statement.

PChome The priority index for improving the dimensions includes need recognition,
information search, the evaluation of alternatives, post-purchase behaviour,
and choice/purchase.

The priority index for improving the criteria includes overall look and
design, shipping charges, product availability, relative price, clarity, ease
of finding, order tracking, number of reviews, variety of shipping,
expectations met, on-time delivery, brand, selection, and charge statement.

Books  The priority index for improving the dimensions includes need recognition,
the evaluation of alternatives, information search, choice/purchase, and
post-purchase behaviour.

The priority index for improving the criteria includes relative price,
product availability, shipping charges, ease of finding, number of reviews,
order tracking, clarity, variety of shipping, overall look and design, on-time
delivery, selection, met expectation, brand, and charge statement.

According to the DANP based on the basic concept of ANP, the data in Table 13

were designed and obtained to calculate a weighted and unweighted super-matrix to
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determine the influential weights based on the total-influential normalised matrix.
Table 14 shows the e-store criteria weighted super-matrix indices, as well as the
performance gaps of Books, Yahoo, and PChome. Each row represents the weight of
each criterion (Table 13). Therefore, in this paper, based on the results previously
provided, the influential weights of the criteria and index were created using the
DEMATEL technique and the DANP in conjunction with VIKOR for performance
evaluation.

The e-store strategy, which emphasises the e-store business goal of satisfying
customers’ needs, is shown in Table 15. The results of this research indicate that no
e-store business strategy is the same; consequently, managers of e-stores must use this
method to determine their customers’ wants and needs to define the gap and improve

it to achieve the ideal solution or aspiration-level.

4.6 Using a grey relational model to evaluate e-store management

degrees and coefficients

Nine senior e-store users who regularly use e-stores in Taiwan were asked to
evaluate their level of satisfaction with each criterion. The performance scores (SAW,
simple additive weight) and aspiration level (by GRA) of e-store users are shown in
Table 16, and it can be seen that these three e-stores all score lower than 0.753 and
Yahoo and PChome only score 0.699 and 0.684 respectively. The global influential
weights in the DANP can be used to compare the performances of Yahoo, PChome,
and Books, since the DANP can provide significant feedback. So, how can e-stores
come close to the aspiration level? According to Table 16 and Fig. 14, they should
improve “need-recognition”, and then consider “post-purchase behavior”,

“information search”, and “choice/purchase”, and finally, provide alternatives for
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evaluation.

Table 16. Performance values combined with influential weights by DANP and
GRA.

Yahoo (A1) Pchome (A) Books (As)
. . o Local Glgbal aspired . . . . . .
Dimensions/ Criteria - weight Performance y(x (j),x,(j)) Performance y(x (j),x,(j)) Performance »(x (j),x,(j))
weight (ANP) value 1 2 °
A. Needs recognition 0.080 7.778 0.690 8.000 0.725 7.000 0.592
a; Product Availability 1.000 0.080 10.000 7.778 0.690 8.000 0.725 7.000 0.592
B. Information search 0.229 8.299 0.777 7.605 0.667 8.656 0.859
b, Ease of Finding 0319 0.073  10.000 8.333 0.784 7.667 0.674 8.222 0.763
b, Overall Look/ Design ~ 0.310 0.071  10.000 8.222 0.763 7.333 0.630 8.556 0.829
b; Clarity 0.371 0.085 10.000 8.333 0.784 7.778 0.690 9.111 0.967
C. Evaluation of alternatives  0.221 7.050 0.647 7.462 0.657 6.913 0.584
c1 Number of Reviews 0.362 0.080  10.000 8.778 0.879 7.778 0.690 7.000 0.592
¢, Brand 0.294 0.065 10.000 5111 0.439 6.444 0.537 6.444 0.537
c3 Relative Price 0.344 0.076 10.000 6.889 0.580 8.000 0.725 7.222 0.617
D. Choice/ Purchase 0.269 7.940 0.729 8.028 0.736 8.054 0.735
d; Selection 0.268 0.072 10.000 7.778 0.690 8.333 0.784 8.111 0.744
d, Variety of Shipping 0.268 0.072 10.000 8.778 0.879 8.333 0.784 8.222 0.763
d3 Shipping Charges 0.260 0.070 10.000 7.111 0.604 7.333 0.630 7.778 0.690
d4 Charge Statement 0.204 0.055 10.000 8.111 0.744 8.111 0.744 8.111 0.744
E. Post-purchase behavior 0.201 7.268 0.629 7.404 0.646 8.850 0.907
e, Order Tracking 0.284 0.057 10.000 6.667 0.558 7.333 0.630 8.222 0.763
e, On-time Delivery 0.318 0.064  10.000 8.000 0.725 8.111 0.744 9.222 1.000
e; Met Expectations 0.398 0.080 10.000 7.111 0.604 6.889 0.580 9.000 0.935
Aspiration level X? 10.000 - 10.000 - 10.000 -
The worst value X; 0.000 - 0.000 - 0.000 -
7 %) - 0699 (2) - 0.684 (3) - 0.753 (1)

Note: Here setting the performance as aspiration level'is x’; =10and the worst valueis X; =0 ineach

criterion.
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The overall grey relational degree of coming close to the level of aspiration can
be defined by integrating/fusing and calculating the obtained data in order to
determine why Books surpasses Yahoo, and Yahoo surpasses PChome (Books
(A3) > Yahoo (A;) >PChome (A2)). The overall grey relational degree of Books
(0.753), Yahoo (0.699) and PChome (0.684) is close (under 0.07). The integration of
the grey relational coefficient of Yahoo in the DANP further demonstrates that the
post-purchase behaviour coefficient is 0.629 at the lowest point. Thus, Yahoo should
prioritize an improvement in its post-purchase behaviour, after which the other
dimensions which can be ranked in order of priority for improvement are evaluation
of alternatives, need-recognition, and choice/purchase and information search. The
dimensions to be improved by PChome in order of priority are post-purchase
behavior, evaluation of alternatives, information search, needs-recognition, and
choice/purchase, and Books should prioritize improving the dimensions of evaluation
of alternatives, need-recognition, . choice/purchase, information search and
post-purchase behavior. Thus, Yahoo, PChome, and Books must enhance these

dimensions of their business in order to change their management style (see Table 17)

4.7 Using GRA method to evaluation and discussions

E-store strategies can be defined (see Table 17) using the data in Table 16 and
based on Fig. 14. Table 17 demonstrates that each e-store’s priority strategies are
different.

In terms of influential relationships (Fig. 14) customers’ behaviour in e-stores
can be seen to be different from that in traditional shopping channels, because e-store
customers firstly confirm that the products are what they need; secondly, refer to their

past experience; thirdly, search for related product information; fourthly, understand
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the interface of the e-stores and how to complete a purchase, before finally choosing
the alternative which suits their requirements in this visual purchasing environment.
Table 16 (Performance values combined with influential weights by DANP and GRA)
can also be used to obtain more detailed results for Books in terms of its achievement
in improving the primary criteria, namely, brand, product availability, and number of
reviews. The results are the same as in the real world because Books does not
advertise on TV or in any newspapers. Books’ major sales products are books, but
there is no information about the number of reviews on the web. It may be that Books
could improve its number of reviews by learning from Amazon to sell other products
to improve product availability, and provide a chat room or blog where buyers can
discuss their feelings. Yahoo firstly needs to improve its brand and order tracking. In
fact, Yahoo only ships orders when payment‘has been received, and advertises the fact
that products will arrive about seven days after that. Yahoo’s order tracking is full of
uncertainty, whereas if Books e-store receives an order before noon, customers can
pay and receive their products in their designated 7-eleven store after noon the next
day. Since 7-eleven stores are prolific in Taiwan, perhaps Yahoo could adopt the
Books e-store strategy to improve its order tracking. Finally, PChome needs to
improve its brand and products or services to meet customers’ expectations.
PChome’s major sales consist of 3C products, and very often, the colors in reality are
different from those in the pictures on the website, so PChome should improve its
packaging and after-sales communication with its customers. These results indicate
that Books, Yahoo, and PChome must enhance their brands. They should advertise
their e-stores, provide authentic pictures of products, identify regular customers and
motivate them to become loyal by improving their brands and advertising them more.
They should strengthen their efforts to develop a well-established brand name, which

will help to build customers’ trust.
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Based on the results previously provided, the relative influential weights of the
criteria and index can be determined using the DANP (DEMATEL-based ANP) in
conjunction with a grey relational analysis (GRA). The DEMATEL works with the
DANP to construct a new model to measure the effect of e-store businesses. The
degree of the grey relational analysis can distinguish the three e-stores and find the
gaps between them. Future studies should evaluate and categorize e-stores using ISM,
De novo programming, and a fuzzy integration related to e-store management
strategies, since these models can be used to resolve other business problems. The
proposed model is well suited for dealing with the identified business strategies to
resolve problems which stem from complex approaches. Because the DANP criteria
are interdependent, they can be applied to many fields, such as consumer behaviour,
human resources, servicing needs, school-management, corporation management, and
management problems (see Table 16). The performance, gaps, and indices of the
e-stores, Yahoo, PChome, and Books can be determined from the information shown
in Table 17. Since the performance is significantly better and the gap is significantly
smaller, the level of performance of these three e-stores can be ranked as Books,
followed by Yahoo and PChome respectively.

The strategies which focus on the goal of e-stores to satisfy customers’ needs, are
shown in Table 17. Since none of these strategies is the same, when managing an
e-store, this new method must be used to determine customers’ feelings and needs in
order to define any gaps and improve them to achieve the ideal solution or level of

aspiration.

Table 17. E-store strategies

Yahoo The priority index for improving the dimensions includes post-purchase behaviour,
evaluation of alternatives, need-recognition, choice/purchase, and information
search.

The priority index strategies for improving e-stores include high-quality post-sale
service programs, fast delivery (order tracking and on-time delivery), complete
packaging, service speed, reassuring communication after the purchase,
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guarantees, and liberal return policies (meeting expectations); past experience,
word-of-mouth (chat rooms and Blogs), services offered (brand), display other
e-store references or relative prices (relative price), and correcting any
unfavourable misconceptions (humber of reviews); advertising, sight of product,
offering sales promotion (trial of product), and identifying and appealing to
patronage motives; shipping prices (shipping charges), assorted merchandise,
easy to access and navigate, animated graphics should be attractive, satisfactory
number of alternatives, improving network crowding (selection), various methods
of payment, clear bill of sale (charge statement), convenient and easy transaction
(variety of shipping methods); e-store appearance, careful design of e-store
website, expected value of additional information, and variety of categories
(overall look/design, clarity, and ease of finding).

PChome

The priority index for improving the dimensions includes post-purchase behaviour,
evaluation of alternatives, information search, need-recognition, and
choice/purchase.

The priority index strategies for improving the e-store include complete
packaging, service speed, reassuring communication after the purchase, guarantee
and liberal return policies (meeting expectations), high-quality post-sale service
programs, fast delivery (order tracking and on-time delivery); past experience,
word-of-mouth (chat rooms and blogs), services offered (brand), and correcting
any unfavourable misconceptions (number of reviews), display other e-store
references or relative prices (relative price); e-store appearance, careful design of
e-store website, expected value of additional information, variety of categories
(overall look/design, ease of finding, and clarity); advertising, sight of product,
offer sales promotions (trial of product), identifying and appealing to patronage
motives; shipping prices (shipping charges), various methods of payment, clear
bill of sale (charge statement), assorted merchandise, easy to access and navigate,
animated graphics should be attractive, satisfactory number of alternatives,
improving network crowding (selection), convenient, and easy transaction (variety
of shipping methods).

Books

The priority index for improving 'the dimensions includes the evaluation of
alternatives, need-recognition, choice/purchase, information search, and
post-purchase behaviour.

The priority index strategies for improving the e-store include past experience,
word-of-mouth (chat rooms and blogs), services offered (brand), correcting any
unfavourable misconceptions (number of reviews), display other e-store references
or relative prices (relative price); advertising, sight of product, offer sales
promotions (trial of product), identifying and appealing to patronage motives;
shipping prices (shipping charges), assorted merchandise, easy to access and
navigate, animated graphics should be attractive, satisfactory number of
alternatives, improving network crowding (selection), various methods of
payment, clear bill of sale (charge statement), convenient, and easy transaction
(variety of shipping); e-store appearance, careful design of e-store website,
expected value of additional information, and variety of categories (ease of
finding, overall look/design, and clarity); high-quality post-sale service programs,
fast delivery (order tracking and on-time delivery), complete packaging, service
speed, reassuring communication after the purchase, guarantee and liberal return
policies (meeting expectations).

Source: Buil, et al., 2012; D'Astous, et al., 2004; Jamal, et al., 2012; Lee, 2002; Palazon and
Delgado-Ballester, 2011; Shimp, 2010; Chiu, et al., 2012; Hiraoka, 2004; Marconi, 1999; Bivona, 2012;
Cesari and Lynch, 2011; Dennis, et al., 2005; Vrechopoulos, 2001; Brown, et al., 2001; Chandler and
Hyatt, 2002; Heinemann and Schwarzl, 2010a; Qiu and Benbasat, 2009; Chen and Dubinsky, 2003;
Heinemann and Schwarzl, 2010b; Janse van Noordwyk, 2008.
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Chapter 5 Conclusions and remarks

The study can help e-store managers to reflect on the improvement of marketing
strategies, service re-engineering, and management redesign. The influential weight
questionnaire from experts and the performance questionnaires from 1,018 e-store
consumers are more relevant than other traditional evaluation techniques in the real
world.

E-stores can offer products and services at a reduced cost at any time and in any
place, making good e-store management essential in the business field. This research
used the DEMATEL technique in conjunction with a DANP to produce an INRM and
influential weights of criteria, and it used a VIKOR to ascertain the gaps in the three
chosen e-stores and discover how to improve them. The traditional e-store approach is
to rank the alternatives and only use the best, whereas this current study not only
selects the best but also analyses which gaps in the dimensions and criteria should be
improved first. An important topic for future-research is how to formulate strategies to
improve and reduce the gaps to achieve the aspiration level (zero gaps) in the
performance of each e-store. This is an important finding in this study. The proposed
model is suitable for dealing with any complex decision-making issues with
interdependent criteria. The study has established a causal-effect model of the effect
of e-store management and verified the efficiency of the relational structure model
using satisfactory statistical techniques.

Previous e-store research has focused on improving context and design, whereas
the current study confirms that e-stores are useful and that satisfying customers’ needs
and giving perfect post-purchase service are very important to e-stores’ success. This
study also indicates that the performance of the three selected e-stores is rather

unsatisfactory in this regard. Their managers must therefore bridge existing gaps in
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understanding the customers’ needs to improve the e-stores’ performance.

Using GRA of this idea is a new approach to solving real-world problems
(Tzeng's group). First, the traditional model assumes that the criteria are independent
from the hierarchical structure, but the relationships between dimensions and criteria
are usually interdependent in the real world. Second, the relatively good solution
provided by the existing alternatives is replaced by aspiration levels to fit today’s
competitive markets. Finally, the goal is to focus not only on “influence”,
“assessment”, “ranking” and “selection” but also on “improvement” and ‘“create
strategies” to improve e-store performances.

We hope that this article will contribute to enhancing the efficiency of e-stores’
marketing strategies. The results of this analysis should help managers to decide how
to implement their e-store business and marketing strategies more effectively. As
such, this research provides an in-depth understanding of the management approach
for e-store business.

Since e-stores can offer products at a reduced price, and consumers can shop at
any time and in any place, effective e-store management is essential in the business
field. The proposed model can measure effectiveness by determining the central
criteria to be evaluated and illustrating the interdependence among dimensions/criteria
based on a influential network relationship map (INRM) with a DEMATEL technique.
It can also identify the elements and propose the best strategy to improve the
effectiveness of an e-store. Indeed, the results indicate that the effectiveness
calculated using the proposed model is consistent with that of the DANP combined
with a grey relational analysis (GRA) for e-store management, and this may be worth
researching further. It is suitable for dealing with any complex decision-making issues
connected with interdependent criteria. The study has established a causal model of

effective e-store management, and verified the relational structure model using
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satisfactory statistical techniques in order to confirm the model’s efficiency.

This research is different from previous group research because (1) The enquiry
times were reduced by the DEMATEL and the DANP using the same questionnaire,
(2) The DANP differed from the prior research which used a DEAMTEL and ANP
method, (3) The influential weights of a traditional ANP are equal, but in this paper, it
had different weights, (4) Traditionally, SEM is always used to obtain a relationship
map, whereas this study used a DEMATEL, (5) The traditional grey relational
analysis (the aspired level is always the maximum performance and the worst level is
always the minimum performance) is different from the grey relational analysis in this
study (the aspired level was the best; for example: in a scale from 0 to 10, 10 was the
best and 0 was the worst), (6) This paper developed some questions to obtain a
relationship map to know how to improve the e-business, to ascertain the distance
between the aspired level and the dimensions/criteria of each e-store, to determine
which dimensions/criteria needed to. be improved as a priority, and how to use this
knowledge base to develop a marketing strategy. This paper differs from others which
simply provided a relationship map or computed the performance to select the best
level of aspiration. This paper has provided the managers of the three e-stores with the
best strategy to achieve a competitive advantage.

In terms of e-store management, the study found Books surpassed Yahoo in
terms of the overall grey relational degree, and Yahoo, in turn, surpassed PChome
(Books (0.753) > Yahoo (0.699) > PChome (0.684)). The e-store ranking further
indicates the dimensions which need the most improvement, namely, need-recognition
> post-purchase behavior > information search > choice/purchase >
evaluation of alternatives. Thus, these results can help to develop effective strategic
management to resolve real-life problems.

The results of the statistical analysis should help managers to decide how and
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where to more effectively allocate their e-store business strategies. As such, the
research provides a better knowledge base for management approaches in e-stores. It
is hoped that these results will help e-store managers to understand how to improve
their business model to satisfy consumers’ needs, generate more repurchases, and
devise the best marketing strategies to effectively and efficiently achieve customer
satisfaction and reach the highest levels of aspiration.

Over all, we can obtain to use the VIKOR and GRA method can get the same
index result (see Table 14 and Table 16) that they have the same as the theoretical
basis. This research proved guestionnaire using nine experts and 1,018 customers the
result the same, therefore, we can to use small number of samples can be obtained the

same results.
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Appendix A

Table Al. Group consensuses of the seven respondents on the degree of influence

matrix G among the criteria.

Unit: %
Crlterla ajp bl b2 bg Cy Co C3 d1 dz d3 d4 €1 € €3
a 0.000 2.286 2.000 3.286 3.286 1.286 3.143 2.286 2.429 2571 2.143 1.429 2.000 2.714
by 2.000 0.000 2.857 2.714 1.857 1.429 1429 2286 1.429 1.143 1.571 1.429 1.286 2.143
b, 2.143 2.714 0.000 3.286 2.000 1.429 1.571 2.714 1571 1.143 1571 1571 1.286 1.429
bs 3.143 3.571 3.000 0.000 2.000 1.286 1.857 3.143 2.143 1.571 1.714 1.429 1.286 2.429
C1 2,286 1.857 1.571 1.857 0.000 2.714 2.286 1.571 1.143 1.429 1.286 1.286 1.429 2571
Cy 1.286 1.857 2.286 2.286 2.857 0.000 2.143 1.857 1.857 1.857 2.143 1.714 2.000 2.000
Cs 3.143 1.286 1.286 2.143 2.714 1.429 0.000 1.571 1.429 2.714 1.286 1.143 1571 2.714
d; 2.143 2.857 2.714 3.000 2.143 1571 1.857 0.000 2.286 1.714 1.857 1.143 1.429 1.714
d, 1.857 1.286 1.571 1.714 1.857 1.714 2.000 1.571 0.000 2.571 1.714 1.857 2.286 1.714
ds 2.143 1.143 1286 1.714 1571 2.429 3.143 1.286 3.000 0.000 1.143 2.000 2.286 1.714
dy 1857 1.429 1.143 1.714 1.286 1.714 1.571 1571 1.571 1571 0.000 1.429 1.143 1.429
€1 1.286 1.143 1.286 1.571 1571 1.714 1.286 1.286 3.286 2.429 1.286 0.000 3.429 2.286
€ 1571 1.286 1.143 1.571 2.000 2.143 1.857 1.429 3.286 3.000 1.000 3.143 0.000 2.000
€3 2.857 2.143 2.143 3.143 2.857 2.286 2.571 1.571 1.286 1.714 0.857 1.571 1.857 0.000

Table A2. Group consensuses of the eight respondents on the degree of influence

matrix G among the criteria.

Unit: %
Crlterla aj bl bz b3 Cy Cy C3 dl dz d3 d4 €1 €, €3
a, 0.000 2.125 1.875 3.000 3.375 1.250 3.250 2.125 2.250 2.375 2.000 1.375 1.875 2.875
by 1.875 0.000 2.625 2.625 1.875 1.375-1.375 2.500 1.375 1.125 1.500 1.375 1.250 2.000
b, 2.000 2.750 0.000 3.375 1.875 1.375 1.500 2.875 1.500 1.125 1500 1.500 1.250 1.625
bs 3.125 3.625 3.125 0.000 1.875 1.375 1.750 3.250 2.000 1.500 1.625 1.375 1.250 2.625
c 2125 1.875 1.625 1.875 0.000 2.750 2.250 1.500 1.125 1.500 1.250 1.250 1.500 2.750
C, 1250 1.750 2.125 2.125 2.875 0.000 2.000 1.750 1.750 1.750 2.000 1.750 1.875 2.125
Cs 3.125 1.250 1.250 2.000 2.500 1.375 0.000 1.500 1.375 2.500 1.250 1.250 1.500 2.625
dy 2.000 3.000 2.750 3.000 2.000 1.625 1.750 0.000 2.125 1.625 1.750 1.125 1.375 1.625
do 1750 1.250 1500 1.625 1.750 1.625 2.000 1.625 0.000 2.750 1.875 1.750 2.250 1.625
ds 2000 1.125 1.250 1.625 1.500 2.250 3.000 1.250 2.875 0.000 1.375 1.875 2.125 1.625
dy 1750 1.375 1.125 1.625 1.250 1.625 1.500 1.500 1.625 1.625 0.000 1.375 1.125 1.375
e 1250 1.125 1.375 1500 1.625 1.625 1.250 1.250 3.125 2.250 1.250 0.000 3.500 2.125
e 1500 1.250 1.125 1.500 2.250 2.375 1.750 1.375 3.125 2.750 1.000 2.875 0.000 1.875
e 3.000 2.000 2.000 3.125 3.000 2.500 2.500 1.500 1.375 1.625 0.875 1.500 1.750 0.000

: 1 oo -gv?

Note: Errors of gap ratio (%) = >y - x100% = 4.89% <5% (See

nin-1izaja g
EQ.(1)), less than 5%, i.e., significant confidence is 95.11%, where o =8 denotes the
number of experts and t7 is the average influence of criterion i on criterion j,

and n denotes number of criteria; here when n=14, nxn matrix deducts the

diagonal elements n; the number of gap ratio elements is n(n-1) =14x13.
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Appendix B: The questionnaire
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Appendix C: The research’s overview map

The three of E-stores: Al=Yahoo, A2=PChome, A3=Books

E-store 5 dimension and 14 criteria
A: Needs recognition; a;: Product Availability,

B: Information search; by: Ease of Finding, b,: Overall look/Design, bs: Clarity

C: Evaluation of alternatives; ¢;: Number of Reviews, c,: Brand, cs: Relative Price

D: Choice/Purchase; d;: Selection d,: Variety of Shipping, ds: Shipping Charges, d4: Charge Statement
E: Post-purchase behaviour; e;: Order Tracking, e,: On-time Delivery, es: Met Expectations

v

v

Assessment criteria of mutual influence by experts
aj b1 bz b3 Ci C C3 d1 d2 d3 d4 €1 € €3
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DEMATEL
technique

v
Influential network relations map (INRM)

02075

t-purchase

o0 |EPoS
behaviour

ity . Infors ion g
pr search ol
4 Churge C. Evaluation o £ &
— e of alternatives o
— et ,

Vot of Speg \ o2

Assessment e-stores’ performance

by 1,018 consumers (yj;)
Yahoo PChome Books
ar | 72 73 7.0
by | 7.6 75 75
b, | 7.1 7.1 7.7
by | 7.3 7.4 7.7
a | 77 75 7.5
. | 76 7.6 8.1
c; | 74 7.4 6.9
d | 80 7.7 7.9
d, | 7.8 75 7.7
ds | 71 7.2 7.3
d, | 83 7.9 8.1
e | 76 75 7.6
e | 76 7.6 7.7
e | 74 7.6 8.0

A 4

The Performance of E-store

Performance =, w,y,

\ 4

A

DANP
method

Find max; Zj,w,y, to
solve sort, improve and
create strategies

Criteria of influential weights w = (w,..., Wi, w,)

Criteria Q) by by b3 c1 c2 c3 dy da dy  ds e] e ez
Weights (DANF) 0079 0.072 0070 0.084 0.080 0067 0076 0.070 0.073 0.071 0.056 0.05 0.065 0.078
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