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Abstract
. . . . *
Considering the further opening of China’s economy and the gro \Vhe
people’s income, there is a lot of room of growth of demand for imports r%a'per is
an attempt to identify the demand of different types of imported pro@ China,
which could be the guideline for the international tra these tr, rporations
to maximize their profits. GRA and Fuzzy TOPSI mploye evaluate the
demand of different types of imported products. age iahwﬁcations are also
discussed in this paper. @ \\/
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1. Introduction

convenience of ordering and r the,p cts online and have them delivered to the
doorstep. According to a repor

For the past several years, e-c has cha \\e way of business transaction for its

%’&the Chi net Network Information Center (CNNIC,

2013), there are 242 milli nternet ua@gagmg in e-commerce activities in China, and

the e-commerce market p awho 190 billion USD worth of transactions in 2012,

an increase of 66.5. nts than 1. According to the forecast of Ystats (2013), it is
expected to grow than t annually between 2013 and 2016.

In the long 0 S|der| the urther opening of China’ s economy and the growth of
the people’s ’ e, theré WSilbe a lot of room of growth of the demand for imports, which
has been provéd by the(oriline sales data of the e-commerce websites. For instance, the
average sales volumed js%eighty thousand boxes of imported milk (one liter per box) in tmall
online supermark is the largest B2C e-commerce website in China. However, not all
the foreign prodbets*are very popular in China, it is necessary to identify the demand of
different t f imported products, which could be the guideline for the international trade
for these corporations to maximize their profits.
is an attempt to identify the online demand for imports in China based on the
nalysis. The paper is organized as follows. The next section introduces the related
e about online demand and the behavior of online consumers. Following is a brief
introduction about the GRA (Grey Relational Analysis) and fuzzy TOPSIS (Technique for
Order Preference by Similarity to Ideal Solution) method used in this research. Section 4
describes the data analysis of different types of the imported products in China to identify the
products that suitable for import. Finally, the online demand for import in China are identified
and discussed along with the related managerial implications of international trade for the
trading corporations.
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2. Literature Review

There is not a widely accepted definition for e-commerce, which is generally classified as
B2B, B2C, C2C and C2B e-commerce (Madu & Madu, 2002). Vijayaraman and Bhatia (2002)
define e-commerce as a process to buy and sell products through computerized business
transaction. According to this definition, buying food from a vending machine with a smart
card can be seen as e-commerce (Turban et al., 2002). In this paper, online consumers are
restricted to those who buy products via internet websites.

The consumer online behavior is studied by many researches. Szymanski and Hise (2000)
study more than a thousand online consumers and find perception of convenience is the most
important factor in terms of e-satisfaction assessments. This conclusion has been supported
by the research of Corbett (2001), indicating convenience and time saving factors are the
primary motivators of the online consumers. A research by Park (2002) puts forward el
of consumer buying intention online which includes five main factors that in u%nline
purchase: product type, product interest, shopping orientation, experience @ buying
and website trust. Laforet and Chen (2012) examine C sg and onsumers’
evaluations of Chinese, and international brands, and f ffectln brand choice.
Mathwick (2002) study more than 800 shoppers, ar@ at con efs enter into online

purchasing because they expect to receive positi Ime participation.

Sindhav and Balazs (1999) propose a conceptual m or on- I| Img, including three
factors (the company, the environment, and ercel\ge sumer benefits) affect the
growth of e-commerce. Grunert and Ramqs V|ew I re on factors that may have

an impact on consumers’ probability to d over, in ernet and suggest a modified
model that delineates five groups of fa ctl d consumer benefits (Figure 1).

Q.
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PRODUCT $
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O ENVIRONMENT

@ Figure 1. A Conceptual model for online retailing

Truett and Truett (1997) apply a translog cost function to investigate Korea’ demand for
imports and the effects of trade liberalization on the demand for the country’s domestic inputs,
and their study suggest that the domestic inputs and imports are substitutes and that as the
proportion of investment goods in Korea’s GDP increase, the demand for imports will also
increase. Truett and Truett (2002) also investigate some of the issues that face the Italian
economy as the internationalization of Europe continues by examining Italy’s demand for
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imports in the context of a translog cost function. The conventional specification for the
import demand function reveals that the volume of imports demanded responds to domestic
activity and relative price. Tang (2002) analyzes the long-run relationship of China’s
aggregate import demand function for the period 1970-1999, and the empirical results
indicate domestic activity and relative prices are inelastic in the long-run.

The TOPSIS method selected for the data analysis purposes in this research was first
proposed in 1981 (Hwang and Yoon, 1981), and it is employed to solve the related multiple
criteria decision-making (MCDM) problems under the fuzzy environment (Ataei, et al., 2008;
Muralidhar et al., 2013; Zeki and Rifat, 2012). Many proposed numerical examples have
shown that the TOPSIS method can avoid some weaknesses of the existing multi-attribute
methods (Byun and Lee, 2005; Deng, 2006; Ecer, 2007). Fuzzy TOPSIS is employed to solve
the multi-criteria decision-making problems under fuzzy environment (Muralidh at.,
2013; Ataei, et al., 2008; Zeki and Rifat, 2012). a\/

In summary, there have been limited researches in the current Ilterature g on the
online demand for imports in China based on the products anaIyS|s primary
motivation of this research. @

3. Methodology OQ

3.1. Fuzzy sets and fuzzy numbers

T heory: ’\%

|scog@ characterized by a membership
a real number in the interval [0,

First, it is necessary to review the relateg F

Definition 1: A Fuzzy set& in a univer;
function g, (X) which associates with

1] The function of 2, (X) is teﬁia rade o mbershlp of Xin &. The present study

uses triangular Fuzzy numbers acan be y atriplet (a,,a,,a,) . Its conceptual
schema and mathematic Q are sho elow:

Mx)@ Q
1 ®> a,

Definit k: Let 4= (au1 ,a,,8,)and b= (b, b,,b,) be two triangular fuzzy numbers. A
@easure function (&, 5) can be defined as below:

. 1
(a,b) = \/é[(al —b, )’ + (a, _b2)2 +(a _bs)z]
Definition 3: Let a triangular Fuzzy number @ , then & -cut defined as below:

a,=[a,-a)a+a,a,—(a—a,)a]
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Definition 4: Let &= (au1 ,a,,a,) b=(b,b,,b,)be two triangular Fuzzy number
andd, Ba be  -cut, d and b, then the method is defined to calculate the divided

between & and b as follows (Kwang, 2005):

a, [(a -a)a+a, —(a, a)a+a3]
b —(b, b)a+b (b, —=b)a+Db

a

Whena =0,
é:[ﬁﬁ
b b ’bl ¢

] 3 V
Whena =1 0;
(8,-a)+a, —(a,-a,)+a

[ 3 2 3]

~(b,-b,)+b," (5,~B)+D, Q\

a, a, O \/
“G ] AN\

N
So the approximated value of &/b WIHKO @
=22 3 \%
b, b, b A
Definition 5: Assuming that bot QQQ and b = (b, b,,b,) are real numbers, the
distance measurement % s iden C’N he Euclidean distance (Chen, 2000).
\ %Iar numbers are as follows (Yang and Hung, 2007):

The basic oper% Fuzz
For appro of uI@atlon a®b=(a xb,a,xb,,a,xh,)

pzlém

p‘zlPl

Uzl Qn

For addition: &@®b +b,a,+b,,a,+b,)
3.2. GRA (Grey@onal Analysis)
Below is'abeiefly review of relevant definitions and the calculation procedure for the GRA

ed into a hierarchy with a goal at the top, criteria and sub-criteria at levels and sub-

nd decision alternatives at the bottom of the hierarchy.

The comparison matrix involves the comparison in pairs of the elements of constructed
hierarchy. The aim is to set their relative priorities with respect to each of the elements at the
next higher level.

approachQ
GR several small sub-problems to present the decision problem, and the problem is
le
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Cl Xll XlZ X13 Xln
D= C2 X21 X22 X23 X2n

C3 X31 X32 X33 X3n

Cm _Xml XmZ Xm3 an_

Where x; is the degree preference of i" year over jth criterion. Before the calculation of

vector of priorities, the comparison matrix has to be normalized into the range of [0, 1] by the
equation below:

The larger, the better type (Yang and Hung, 2007): ?y ’
y_ [ X —min{x;}] ) 0
5 ey ] min {3 ] N
The smaller, the better type: OQ \\>/

_ [max{x; ) ]
yij_[max{ X; }—min{x, } \OQ \6

The normalized decision matrix |@%d byY@]mxn .

Assume Y is a factor set gy corr m@ Let Yo(k) and Yi(k) denote the initial
criteria values of Y, and @compan&ectlvely.

*

As average co@w valu@o, i) of {r(yo(k), y;(K)|k =12,..,m} is a real number,
the value ca edb %co relation.

Letr(y,, y,) = Y, (k)) =, \where

min min|y, (k) — y; (k)] + p max max |y, (k) - y; (k)|

J(k
i )0 Yo (k) -, (k)|+pm§xm3x|y0(k)_yi(k)|
di ed coefficient (2 < [0,1]).

, Where PO isthe

Grey correlation matrix R = (ry) is derived by grey correlation analysis, where i =1, 2, ...,
m, j =1, 2, ..., n. The definition of clustering financial ratios based on the entries of the grey
correlation matrix is presented as follows.

Definition 3.1 As rj > r and rj; > r, Y; and Y; belong to the same cluster, where r is a
threshold value of clustering.
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Definition 3.2 When rij >, rj>r, rig > r and rq >, but ry <r or ry <r, if min{ ry, ry } >
min{ ry, ric }, then Y;, Yjand Yy belong to the same cluster.

As those indices can be partitioned into several clusters, the finding of representative
indices of clusters is stated as follows.

Definition 3.3 As Y; and Y;belong to the one cluster, the representative index of the cluster
is determined according to the maximum value of r; and rj. If rj > rj, the representative
index of the cluster is financial ratio i.

Definition 3.4 As Y; Y;and Yy are in the one cluster, the representative index of the cluster
is decided according to the maximum value of rj+ ri, rj + riand r, + ry. If rij + ry is the
maximum value, then the representative index of the cluster is financial ratio i.

2
3.3 Fuzzy membership function ?\

In the evaluating process, the weights expressed with the linguistic te n@ esent the
important degrees of criteria from experts via surveys jectiv sSments. These
linguistic terms are categorized into very low (VL), low e ium, (M)%high (H) and very
high (VH). Assume that all linguistic terms can be tgan NW

erred into tri r fuzzy numbers,
and these fuzzy numbers are limited in [0, 1]. As @ ) thuw rank is assigned an
evenly spread membership function that has an in:erv 0f 0.30 or 0'R5.

Based on assumptions above, a transformati@Qntable can ound as shown in Table 1.

Figure 2 illustrates the Fuzzy membershipsfu (Yang an ng, 2007).

Table 1. Transformati@r Fu&&bership Functions

7>
Rank Sub-criteria Md’ -~ embership function
Very Low (VL) ﬂ ¢ ‘g (0.00,0.10,0.25)
Low (L) 2 (0.15,0.30,0.45)
Medium (M) @ ® (0.35,0.50,0.65)
High (H) (0.55,0.70,0.85)
Very High (VH) . * 5 \\ (0.75,0.90,1.00)
g

\\VL Qﬂ M H VH
O a2

Ok 0 0.2 0.4 0.6 0.8 1.0
QO Figure 2. Fuzzy triangular membership functions
3.

3. Fuzzy TOPSIS model

To describe the evaluation method clearly, the procedure of fuzzy TOPSIS is presented as
below. It is formulated that a Fuzzy Multiple Criteria Decision Making (FMCDM) problem
about the comparative evaluation of the websites of those laptop manufacturers. The
FMCDM problem can be concisely expressed in matrix format as follows:
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Where XU,I =12,---,m;j=12,---,n and Wj,j:1,2,---,n are linguistic triangular
*

Fuzzy numbers, X; =(a;,b;,c;)and W; =(a;,bj,,C;;) . The normalized Fuz Mon
matrix is denoted by R = (7 ]n - ;

The weighted Fuzzy normalized decision matrix is showv\&xwllbws @
I 1 2 13 "7 Vi OQ
~21 ~22 ~23 \72n

]
]
]
]

iy
iy

wr W ma‘Q%

1'ml

Given the @ Fuzz , the proposed Fuzzy TOPSIS procedure is then defined as
follows: % }

Step 1. choos .j,i:l,2,---,m;j:],2,---,n for alternatives with respect to

criteria and W 2,---,nfor the weight of the criteria.

Step 2; ruct the weighted normalized Fuzzy decision matrixV .
%@Identify positive ideal ( A") and negative ideal ( A™) solutions:
={% %)

(max. V ||_1 2,+-,m), j=1,2,--,n}.

i Vi

={
{1”}
={(mi

II]|

A

m), j=12,---,n}.
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Considering that the elements V; are normalized positive triangular fuzzy numbers and
their ranges belong to the closed interval [0, 1], the positive ideal and negative ideal solutions
can be defined as V; =(1,1,1) and V. =(0,0,0), j =1,2,---,n (Isiklar and Buyukozkan,
2006).

Step4: Calculate separation measures. The distance of each alternative from A"and A can
be identified as follows:

~154@,9)i=12m
n j=1

‘=%§d(\7ij,\7;),i=1,2,---,m 0?\/

Step 5: Calculate the similarities to ideal solution:

| N &
5y S

' d+d;
Step 6: Rank preference order. Rank alte Qs accdrg@to CC, in descending order
(‘Yang and Hung, 2007). 6 @
4. Data Collection and Re u@&malysw
The classification of the i oduc ed on the website of Amazon, as shown in

Table 2: \?

Tabka\ e clasﬁg of the imported products
atggory

azines

No. | Categor De@
A Q N Books®Kindle Books ; Children's Books; Textbooks ; Audiobooks ;

& Video Home Audio & Theater; Camera, Photo & Video ; Cell Phones
Computers @» Accessories; Video Games; MP3 Players & Accessories; Car Electronics &

A

GPS ; Appliances; Musical Instruments ; Electronics Accessories; Laptops &
Tablets; Desktops & Monitors ;Computer Accessories & Peripherals;
Computer Parts & Components; Software; PC Games; Printers & Ink; Office

q & School Supplies
A; ww Garden & | Kitchen & Dining ; Furniture & Décor ; Bedding & Bath Appliances; Patio,
O S Lawn & Garden; Arts, Crafts & Sewing; Pet Supplies; Home Improvement;

Power & Hand Tools; Lamps & Light Fixtures; Kitchen & Bath Fixtures;

Grocery & Food Grocery & Gourmet Food
Wine

Qbo Hardware; Home Automation

As Health & Beauty Natural & Organic
Health & Personal Care

Beauty
Ag Toys, Kids & | Toys & Games; Baby; Kids' Clothing; Baby Clothing; Video Games for Kids;
Baby Baby Registry
A; Clothing, Shoes & | Clothing; Shoes; Handbags; Accessories; Luggage;
Jewelry Jewelry
Watches
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http://www.amazon.com/books-used-books-textbooks/b/ref=sd_allcat_bo?ie=UTF8&node=283155
http://www.amazon.com/Kindle-eBooks/b/ref=sd_allcat_kbo?ie=UTF8&node=1286228011
http://www.amazon.com/Childrens-Books/b/ref=sd_allcat_cbo?ie=UTF8&node=4
http://www.amazon.com/New-Used-Textbooks-Books/b/ref=sd_allcat_tb?ie=UTF8&node=465600
http://www.amazon.com/Audiobooks-Books/b/ref=sd_allcat_ab?ie=UTF8&node=368395011
http://www.amazon.com/magazines/b/ref=sd_allcat_magazines?ie=UTF8&node=599858
http://www.amazon.com/Televisions-Video/b/ref=sd_allcat_tv?ie=UTF8&node=1266092011
http://www.amazon.com/Home-Audio-Electronics/b/ref=sd_allcat_hat?ie=UTF8&node=667846011
http://www.amazon.com/Camera-Photo-Film-Canon-Sony/b/ref=sd_allcat_p?ie=UTF8&node=502394
http://www.amazon.com/cell-phones-service-plans-accessories/b/ref=sd_allcat_wi?ie=UTF8&node=2335752011
http://www.amazon.com/cell-phones-service-plans-accessories/b/ref=sd_allcat_wi?ie=UTF8&node=2335752011
http://www.amazon.com/computer-video-games-hardware-accessories/b/ref=sd_allcat_cvg?ie=UTF8&node=468642
http://www.amazon.com/MP3-Players-Audio-Video/b/ref=sd_allcat_mp3?ie=UTF8&node=172630
http://www.amazon.com/Car-Electronics/b/ref=sd_allcat_gps?ie=UTF8&node=1077068
http://www.amazon.com/Car-Electronics/b/ref=sd_allcat_gps?ie=UTF8&node=1077068
http://www.amazon.com/Appliances/b/ref=sd_allcat_ha?ie=UTF8&node=2619525011
http://www.amazon.com/musical-instruments-accessories-sound-recording/b/ref=sd_allcat_mi?ie=UTF8&node=11091801
http://www.amazon.com/b/ref=sd_allcat_elec_acc?ie=UTF8&node=5745855011
http://www.amazon.com/Laptops-Tablets/b/ref=sd_allcat_lapnet?ie=UTF8&node=2956501011
http://www.amazon.com/Laptops-Tablets/b/ref=sd_allcat_lapnet?ie=UTF8&node=2956501011
http://www.amazon.com/Desktops/b/ref=sd_allcat_deskserv?ie=UTF8&node=4972214011
http://www.amazon.com/Computer-Accessories/b/ref=sd_allcat_compaccess?ie=UTF8&node=2956536011
http://www.amazon.com/PC-Parts-Components/b/ref=sd_allcat_components?ie=UTF8&node=193870011
http://www.amazon.com/design-download-business-education-software/b/ref=sd_allcat_sw?ie=UTF8&node=229534
http://www.amazon.com/PC-Games/b/ref=sd_allcat_pcgm?ie=UTF8&node=229575
http://www.amazon.com/Printers-Office-Electronics/b/ref=sd_allcat_printers?ie=UTF8&node=172635
http://www.amazon.com/office-products-supplies-electronics-furniture/b/ref=sd_allcat_op?ie=UTF8&node=1064954
http://www.amazon.com/office-products-supplies-electronics-furniture/b/ref=sd_allcat_op?ie=UTF8&node=1064954
http://www.amazon.com/kitchen-dining-small-appliances-cookware/b/ref=sd_allcat_ki?ie=UTF8&node=284507
http://www.amazon.com/furniture-decor-rugs-lamps-beds-tv-stands/b/ref=sd_allcat_fd?ie=UTF8&node=1057794
http://www.amazon.com/bedding-bath-sheets-towels/b/ref=sd_allcat_bb?ie=UTF8&node=1057792
http://www.amazon.com/Appliances/b/ref=sd_allcat_ha?ie=UTF8&node=2619525011
http://www.amazon.com/Patio-Lawn-Garden/b/ref=sd_allcat_lp?ie=UTF8&node=2972638011
http://www.amazon.com/Patio-Lawn-Garden/b/ref=sd_allcat_lp?ie=UTF8&node=2972638011
http://www.amazon.com/Arts-Crafts-Sewing/b/ref=sd_allcat_sch?ie=UTF8&node=2617941011
http://www.amazon.com/pet-supplies-dog-cat-food-bed-toy/b/ref=sd_allcat_ps?ie=UTF8&node=2619533011
http://www.amazon.com/Tools-and-Home-Improvement/b/ref=sd_allcat_hi2?ie=UTF8&node=228013
http://www.amazon.com/Power-Tools-and-Hand-Tools/b/ref=sd_allcat_hi?ie=UTF8&node=328182011
http://www.amazon.com/lighting-and-ceiling-fans/b/ref=sd_allcat_llf?ie=UTF8&node=495224
http://www.amazon.com/Kitchen-and-Bath-Fixtures/b/ref=sd_allcat_kbf?ie=UTF8&node=3754161
http://www.amazon.com/Hardware-Locks-and-Fasteners/b/ref=sd_allcat_hdw?ie=UTF8&node=511228
http://www.amazon.com/home-automation-smarthome/b/ref=sd_allcat_homaut?ie=UTF8&node=6563140011
http://www.amazon.com/grocery-breakfast-foods-snacks-organic/b/ref=sd_allcat_gro?ie=UTF8&node=16310101
http://www.amazon.com/b/ref=sd_allcat_wine?ie=UTF8&node=2983386011
http://www.amazon.com/Natural-Organic-Grocery/b/ref=sd_allcat_nto?ie=UTF8&node=51537011
http://www.amazon.com/health-personal-care-nutrition-fitness/b/ref=sd_allcat_hpc?ie=UTF8&node=3760901
http://www.amazon.com/beauty-makeup-fragrance-skin-care/b/ref=sd_allcat_bty?ie=UTF8&node=3760911
http://www.amazon.com/toys/b/ref=sd_allcat_tg?ie=UTF8&node=165793011
http://www.amazon.com/baby-car-seats-strollers-bedding/b/ref=sd_allcat_ba?ie=UTF8&node=165796011
http://www.amazon.com/Kids-Baby-Clothing/b/ref=sd_allcat_kba12?ie=UTF8&node=1040662
http://www.amazon.com/l/2402554011/ref=sd_allcat_bc
http://www.amazon.com/Kids-Family/b/ref=sd_allcat_cvg?ie=UTF8&node=471306
http://www.amazon.com/gp/registry/baby/ref=sd_allcat_babyreg
http://www.amazon.com/clothing-accessories-men-women-kids/b/ref=sd_allcat_apr?ie=UTF8&node=1036592
http://www.amazon.com/shoes-men-women-kids-baby/b/ref=sd_allcat_shoe?ie=UTF8&node=672123011
http://www.amazon.com/Handbags-Accessories-Clothing/b/ref=sd_allcat_bags?ie=UTF8&node=15743631
http://www.amazon.com/Handbags-Designer-Sunglasses-iPod-Case/b/ref=sd_allcat_cla?ie=UTF8&node=1036700
http://www.amazon.com/Luggage-Bags-Travel-Accessories-Clothing/b/ref=sd_allcat_luggage?ie=UTF8&node=15743161
http://www.amazon.com/jewelry/b/ref=sd_allcat_jewelry?ie=UTF8&node=3367581
http://www.amazon.com/Watches-Mens-Womens-Kids-Accessories/b/ref=sd_allcat_watches?ie=UTF8&node=377110011
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Ag Sports & | Exercise & Fitness; Outdoor Recreation; Hunting & Fishing

Outdoors Cycling; Athletic & Outdoor Clothing; Boating & Water Sports

Team Sports; Fan Shop; Sports Collectibles; Golf

Ag Automotive & | Automotive Parts & Accessories; Automotive Tools & Equipment; Car
Industrial Electronics & GPS; Tires & Wheels; Motorcycle & Powersports; Industrial
Supplies; Lab & Scientific; Safety

The specific original measures are listed and named in Table 3. The conceptual model for
Grunert and Ramus (2005) is adopted by this research which including the perceived
consumer benefits, environment and firm. The decision problem consists of three levels: at
the highest level, the objective of the problem is situated while in the second level, the criteria
are listed, and in the third level, the sub-criteria are listed. Some of the data are collected from

the tmall website, while the others are derived from the rater who is asked to ke an
appropriate rating, and the selected items from all websites are rate@f
f

widely used Little Scale, i.e., from a scale of 1 (being the worst or @ ect) to

5 (meaning excellent or great effect) accordingly. Q(
% fo s in China

Table 3. The original measures of evaluatlng |{n‘p/

Goal Aspects Criteria ( ) N \/
. TSC, Quality

Cy Perceived TSC, Sele f similar p

Consumer Benefits TSC3V\ﬁ ty of pr

TSQ@QHW

T§ Perfo

uantlty De

4

Demand for "¢ “Environment

imports in \\‘ TSC, Ave ome
China TSC @went Pollution
@ TSC exchange rate
. Q ort Duty
O\ % Security
NN S

» Loyalty programs

C; Fi
SC13 Benefits to consumers

@ TSC,, Brand Awareness
é TSC,sEfficient logistic systems

As shown in @ here are fifteen original measures, so GRA is employed for the

representative selgCtiolt. Grey Correlation matrix is derived from the DPS 9.0 (software which
can determinelthe ey correlation matrix) as below (He & Zhai, 2009):

O 10000 0.4073 0.3911 0.3556 0.6023 0.3926 |
O 0.3944 10000 0.5204 0.3644 0.5104 0.3329
@ 0.3732 0.4645 10000 0.4144 05054 05118

cl —

0.3702 0.3662 0.4329 10000 0.3602 0.4421
0.6172 0.4772 0.5310 0.3828 10000 0.2805
10.3926 0.3436 0.5058 0.4248 0.3016 1000
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http://www.amazon.com/Exercise-Fitness-Sports-Outdoors/b/ref=sd_allcat_ef?ie=UTF8&node=3407731
http://www.amazon.com/Outdoor-Recreation/b/ref=sd_allcat_outrec?ie=UTF8&node=706814011
http://www.amazon.com/Hunting-Fishing/b/ref=sd_allcat_hntfsh?ie=UTF8&node=706813011
http://www.amazon.com/cycling-bikes-bicycles-bike-sale/b/ref=sd_allcat_bike?ie=UTF8&node=3403201
http://www.amazon.com/Apparel/b/ref=sd_allcat_athcloth?ie=UTF8&node=2206626011
http://www.amazon.com/Boating-Water-Sports-Outdoors/b/ref=sd_allcat_btwt?ie=UTF8&node=3421331
http://www.amazon.com/Team-Sports-Outdoors/b/ref=sd_allcat_teamsp?ie=UTF8&node=706809011
http://www.amazon.com/Fan-Shop-Sports-Outdoors/b/ref=sd_allcat_fan?ie=UTF8&node=3386071
http://www.amazon.com/Sports-Collectibles/b/ref=sd_allcat_sprt_cllct?ie=UTF8&node=3250697011
http://www.amazon.com/Golf-Sports-Outdoors/b/ref=sd_allcat_golf?ie=UTF8&node=3410851
http://www.amazon.com/automotive-auto-truck-replacements-parts/b/ref=sd_allcat_apa?ie=UTF8&node=15684181
http://www.amazon.com/Tools-Equipment-Automotive/b/ref=sd_allcat_ate?ie=UTF8&node=15706941
http://www.amazon.com/Car-Electronics/b/ref=sd_allcat_ceg?ie=UTF8&node=1077068
http://www.amazon.com/Car-Electronics/b/ref=sd_allcat_ceg?ie=UTF8&node=1077068
http://www.amazon.com/b/ref=sd_allcat_wt?ie=UTF8&node=15706571
http://www.amazon.com/Motorcycle-ATV-Automotive/b/ref=sd_allcat_matv?ie=UTF8&node=346333011
http://www.amazon.com/industrial-scientific-supplies/b/ref=sd_allcat_ind_sup?ie=UTF8&node=16310091
http://www.amazon.com/industrial-scientific-supplies/b/ref=sd_allcat_ind_sup?ie=UTF8&node=16310091
http://www.amazon.com/Lab-Scientific-Supplies/b/ref=sd_allcat_ind_lab?ie=UTF8&node=317970011
http://www.amazon.com/b/ref=sd_allcat_ind_saf?ie=UTF8&node=318135011
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(10000 0.2513 0.3448 0.3943 0.4957 |
0.2943 10000 0.1746 0.4467 0.2638
0.4022 0.1690 10000 0.2625 0.3531
0.4521 0.4273 0.2604 10000 0.4058

1 0.5048 0.2077 0.3202 0.3305 10000

c2

1000 0.5929 0.4780 0.4740
R - 0.5239 10000 0.4200 0.4090
“10.3857 0.3665 10000 0.46463
0.5185 0.4286 0.5077 10000

L 4

In matrix Rc;, The value of rs; is 0.6172, which implies a relatively str tionship
between TSC; and TSCs, while the value of r,; is 0.3556, implying the r @p of TSC,
and TSC, is relatively weak. According to the above matni nd the defifiitions described
earlier, the measures can be grouped into several cluste thresh@ld v r = 0.55. The

classification result is shown in Table 4, and the asure&l}/%abﬁating demand for

imports in China are identified as shown in Table 5.
pres@ve measures

Table 4. The classification o

7Y
Criteria Measures Wﬁ W|Uster Representative measures
T 1 CS TSC5
C, Perceived SC, &\ TSC,
Consumer Benefits A TSC, TSC,
TSCs* % TSC,
TSGe N\ TSCq
o B
T TSCq
C, Environment ¢ -\ TSCy TSCy
r\\, SCio TSCyo
Q SCn TSCll
TSCy, , TSCy TSCy,
C3 @ TSC14 TSC14
TSC15 TSC15

>

Table 5. T@al measures of evaluating demand for imports in China

P |

Goal Aspects Criteria
SC, Cost Performance
O C, Perceived SC, Selectivity of similar products
Consumer Benefits SC;Wide variety of products
% SC, Popularity
SCsQuantity Demand
C, Environment
Demand for SCs Average Income
imports in SC; Environment Pollution
China SC3RMB exchange rate
SCq Import Duty
SCypSecurity
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C; Firm

SC,;Loyalty programs
SCy,Brand Awareness
SCysEfficient logistic systems

The important degrees of the above sub-criteria weights are given with linguistic terms, i.e.,
VL, L, M, H, and VH, employed by five experts E;, E, Es, E4, and Es, as shown in Table 6.

Table 6. The linguistic weights given by five experts

Criteria Sub- Criteria E; E, E; E, Es
sCy VH H VH VH VH
C, Perceived SC H H H H NM ¢
Consumer SC, H M M H st
Benefits sC, VH VH VH v X H
SCs VH VH oH LN
SCs H M N . M
c sC, L H (\v\ \& H
Enviror21ment SCs M If'\ May L M
SCq M N/ WSS ™ M
SCuo M A\H H M M
SCyy M PN TN\ M H
Cs Firm SCy H AN/ VH ~ “VH M H
SCi3 ,vﬁ\() H H M

In the next step, we calculate

criteria weights are deriv

W3=(0.47,0.62,0.77),
W;=(0.43,0.58,0.73),
W1;=(0.39,0.54,0.6

In order to |den

i

earch. The no

71,0.86
7,0.42,

erage

follo

N

Iements of each row, then the average

=(0.71,0.86,0.97),
(0.63,0.78,0.91),
Wo=(0.39,0.54,0.69),

2(0.59,0.24%.87), W1,=(0.55,0.70,0.84).

W,=(0.51,0.66,0.81),
We=(0.47,0.62,0.77),
Wi0=(0.43,0.58,0.73),

ports in China, the TOPSIS, as a quantitative tool, is
lized decision matrix is shown in Table 7.

e’. N@ ized decision matrix for TOPSIS analysis

No SC; SC; A%‘ SCy SC; SCs SC; SC; SCy SCryp SCi; SCi; SCis
4 0.00 }OO 0.00 0.00 0.00 1.00 0.00 1.00 0.00 0.00 0.00 0.00
43 1.00 1. 1.00 1.00 0.50 1.00 0.75 1.00 0.75 0.50 0.25 1.00 1.00
4 0.3*50 1.00 0.50 0.50 0.67 0.75 0.00 0.75 0.50 0.25 0.50 0.0
4 @ 0.75 1.00 0.75 1.00 1.00 0.00 0.50 1.00 1.00 0.75 0.50 1.00
45 1.00 1.00 1.00 0.50 1.00 0.00 1.00 0.00 0.75 0.75 1.00 1.00

QOO 1.00 1.00 0.75 1.00 1.00 0.00 0.50 0.75 1.00 0.50 0.75 1.00
% 0.33 1.00 1.00 0.75 0.00 0.67 0.75 0.00 0.75 0.25 0.50 0.50 1.00
4 0.00 1.00 0.75 0.50 0.00 0.33 1.00 0.00 0.75 0.75 0.25 0.25 0.00
Ae 0.67 0.75 1.00 1.00 0.50 1.00 1.00 1.00 0.75 1.00 1.00 0.75 0.00

In the next step, the Fuzzy membership function discussed in Section 3.3 is applied to
transform Table 7 into Table 8 as explained by the following example. If the numeric rating is
0.46, then its Fuzzy linguistic variable is “M” (Isiklar and Buyukozkan, 2006). Therefore, the
new pairwise comparison matrix is shown in Table 8:
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Table 8. Normalized decision matrix using Fuzzy linguistic variables

No. SC; SC, SC; SC, SCs SCs; SC; SCg SCy SCip SCy; SCpp  SCy3

A vL VL VL VL VL VL VH VL VH VL VL VL VL

A, VH VH VH VH M VH H VH H M L VH VH

A L M VH M M H H VL H M L M M

A H H VH H VH VH VL M VH VH H M VH

As VH VH VH VH M VH VL VH VL H H VH VH

As VH VH VH H VH VH VL M H VH M H VH

A L VH VH H VL H H VL H L M M VH

Ag VL VH H M VL L VH VL H H L L VL

Ag H H VH VH M VH VH VH H VH VH H VL

The fuzzy linguist variables of the above matrix are then transformed in

triangular membership function, as shown in Table 9:

‘ol

Table 9. Part of the fuzzy deci{@atrix%@

y 2

No. SC, sC, SCs SN\ ASCs SCs

Ay (0.00,0.10,0.25)  (0.00,0.10,025)  (0.00,0.10,0.25) (0 B25) oo oMs) (0.00,0.10,0.25)
A, (0.75,0.90,1.00)  (0.75,0.90,1.00)  (0.75,0.90,1.00)  (0%5,0,90,1.00) %50,065)  (0.75,0.90,1.00)
As (0.15,0.30,0.45)  (0.35,0.50,0.65)  (0.75,0.90,1. 00) 0.35,0.50,0.65 o 50,0.65)  (0.55,0.70,0.85)
As (0.55,0.70,0.85)  (0.55,0.70,0.85)  (0.75,0.90, 1 55 0.70,0: (o 75,0.90,1.00)  (0.75,0.90,1.00)
As (0.75,.90,1.00)  (0.75,0.90,1.00)  (0.75,0. 9 (o 75,0 oo (0.35,0.50,0.65)  (0.75,0.90,1.00)
As (0.75,0.90,1.00)  (0.75,0.90,1.00) (0. 75 85)  (0.75,0.90,1.00)  (0.75,0.90,1.00)
Ar (0.15,0.30,0.45)  (0.75,0.90,1.00) & 00.85)  (0.00,0.10,0.25) (0.55,0.70,0.85)
As (0.00,0.10,0.25)  (0.75,0.90,1.00 0.70,0. 85) 050,0.65)  (0.00,0.10,0.25)  (0.15,0.30,0.45)
Ao (0.55,0.70,0.85)  (0.55,0.70 @A(o 75,0.90,1" Q@(o.n,o.go,l.om (0.35,0.50,0.65)  (0.75,0.90,1.00)
w  (0.71,0.86,0.97) (051, ’6\81) (0.47 OW (0.71,0.86,0.97)  (0.63,0.78,0.91)  (0.47,0.62,0.77)

Following the re uzzy d decision matrix can be derived based on Table 9
efo n in Table 10.

and the weights |d¢

ble O@t of the fuzzy weighted decision matrix

No. SCy SCs SC4 SCs SCe
Al (0.00,0.09,0.24) (0000070200  (0.000.06,019)  (0.000.090.24)  (0.00,0.08,0.23) (0.00,0.06,0.19)
A> (053,0.77,0.97 8,0.59,0.81)  (0.35056,0.77)  (0.53,0.77,097)  (0.22,0.39,0.59) (0.35,0.56,0.77)
As  (0.11,0.26,0.44)N, (0.18,0.33,053)  (0.350.56,0.77)  (0.250.43,0.63)  (0.22,0.39,059)  (0.26,0.43,0.65)
A (0.39,0 ) (0.28,0.46,069)  (0.350.56,0.77)  (0.39,0.60,0.82)  (0.47,0.70,091) (0.35,0.56,0.77)
As (0. @ 97) (0.38,0.59,0.81)  (0.35,056,0.77)  (0.53,0.77,097)  (0.22,0.39,0.59) (0.35,0.56,0.77)
As 077,097) (0.38,0.59,0.81)  (0.35056,0.77)  (0.39,0.60,0.82)  (0.47,0.70,0.91) (0.35,0.56,0.77)
0.26,0.44)  (0.38,0.59,0.81)  (0.35,0.56,0.77)  (0.39,0.60,0.82)  (0.00,0.08,0.23) (0.26,0.43,0.65)
AiNS(0.00,0.09,024) (0.38,059,0.81)  (0.26,0.43,065)  (0.250.43,0.63)  (0.00,0.08,0.23) (0.07,0.19,0.35)
Ay (0.39,060,0.82) (0.28,0.46,069)  (0.350.56,0.77)  (0.53,0.77,097)  (0.22,0.39,059)  (0.35,0.56,0.77)

The distance of each alternative from A"and A, as well as the similarities to an ideal

solution, is obtained in Table 11.
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Table 11. The distance of each alternative from A"and A~

No. Category d i+ di CC

A Books 0.440 0.068 0.133
A, Electronic & Computers 0.080 0.428 0.843
Az Home, Garden & Tools 0.239 0.269 0.530
A, Grocery & Food 0.109 0.398 0.785
As Health & Beauty 0.106 0.402 0.791
As Toys, Kids & Baby 0.093 0.415 0.817
A; Clothing, Shoes & Jewelry 0.210 0.298 0.587
Ag Sports & Outdoors 0.298 0.209 0.412
Ay Automotive & Industrial 0.103 0.405 0.797

In order to see the result more clearly, the resulting Fuzzy TOPSIS analysis Win

Figure 3. 0
4
0.900 *
0.800 \ @
0.700
0.600 \
o O N
0.300 \ ,
0.200
0.100
0.000 L 32
5*"’ x?'b 0(7\5 S '35\ -r}6 . '\5@\
QP bo{QQQ .z,oq; c\gk 43-\6‘; A@é’s’
65\ Nl
Figure 3. Summary o% the demand of different types of
|mp ducts

5. Conclusions an estion % uture Research

This research issf0eUsed on he demand of different types of imported products,

which could Je guidelin e international trade for these trading corporations to
maximize th /@1 Fuzzy TOPSIS are employed to evaluate the demand and
the priority o erentt mported products in China. According to the criteria weights
derived from this se arller the relative top four important measures to evaluate the
demand and the of different types of imported products in China are (1) Cost
Performance; (2 ularity; (3) Quantity Demand; and (4) Brand Awareness. As such, the

trading cor tlon should pay more attention to these measures when make the decision of
the selectj e imported product. Based on the results of this research, the electronic &
compu&ocery & food, health & beauty, automotive & industrial should be the priorities
0 ng corporations in order to make more profits.
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