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Abstract 

 

With the convergence of the network technology and the communication, the 

network media is developing day after day. The traditional newspaper industry 

also uses the network platform to manage news website. The news website how to 

attract t

the audience's aspiration are both the issues which was necessary to be considered. 

This research is taking the audience as the orientation, and using the Quality 

Function Deployment (QFD) with the concept of collaborating design and 

quality to induce its attribute, to figure out the various qualities essential factors 

carrying out improving the news website service quality. 
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Taiwan and Its Lessons for Future Adoption 
of Communications Authority in Hong Kong 
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Abstract 

 

In the past two decades, technological convergence, in the form of 

digitalization and integration of communications services, have resulted in the 

blurring or even breaking down natural boundaries separating networks of 

telecommunications, broadcasting and internet industries. Alongside these 

changes at the levels of technology and industry, technological convergence may 

also create regulatory problems and policy conflicts because communications 

-

telecommunications and broadcasting operators are regulated under different 

principles, policies and laws. Taiwan is one of the first jurisdictions in the Asian 

region th -

convergent regulator. Based on the analysis of the implementation experience of 

the National Communications Commission (NCC) in Taiwan, this study aims to 

provide concrete suggestions for the proposed establishment of a unified 

communications regulator and regulation in Hong Kong. 
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Abstract 

 

In Taiwanese TV-shopping industry, selecting optimal suppliers of product is 

vital. But few attempts have so far been given to this specific point. After 

reviewing the literatures, we collect criteria for the selection of the product 

supplier. We retain the 12 critical sub-criteria that are according to the opinions of 

30 senior executives about the importance of sub-criteria, including: Cost of 

product, Quality of product, On-time delivery, Marketability, Mutual trust, 

Financial status of supplier, Resource for marketing, Management capability, 

Expertise of supplier, Supplier s production capability, New product development, 

Ability to fill emergency orders. Subsequently, we discuss with the senior 

executives to take these sub-criteria into 3 criteria to structure the hierarchy. The 

Chen s algorithm as a selection tool is applied to choose the optimal supplier. 

 

Keywords: fuzzy number, fuzzy multi-criteria decision making, supplier selection, 

TV-shopping company 
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1. Introduction 

In today s increasingly competitive business world, selecting and evaluating the 

suppliers is one of the most important activities of a company (Kannan & Haq, 2007). 

In this paper, we utilize a decision-

professional consensus to select the optimal product supplier for TV-shopping 

companies in Taiwan. The selection process depends on a variety of factors and 

criteria. Some criteria 

of approximation. Such factors involve a great degree of linguistic deficiency (Klir, 

Wang, & Harmanec, 1997). In other words, we cannot elicit the complete, precise, 

and reliable knowledge from the experts. Meanwhile, the assessment of alternatives 

with respect to various criteria and t

judgment of approximation. Due to the existing fuzziness in decision making as 

mentioned above, a new approach based on fuzzy set theory to measure such 

fuzziness appears to be one of the feasible solutions for us to handle such difficult 

problems. In this paper, an algorithm of product suppliers selection for TV-shopping 

companies is proposed on the basis of fuzzy set theory (Zadeh, 1965), pairwise 

comparison (Saaty, 1980) and fuzzy Delphi method (Hsu, 1998). The normal 

triangular fuzzy numbers (Dubois & Prade, 1978) and the linguistic values are 

utilized to assess the preference ratings of linguistic variables (Zadeh, 1975a; Zadeh, 

1975b; Zadeh, 1976).  

Firstly, we review the literatures to obtain the definitions and sources of 

sub-criteria. Next, the Chen  (2002) algorithm as a selection tool is described. The 

method within the context of selecting the product suppliers for TV-shopping 

companies is shown in Section 4. The conclusion is given in Section 5.    

 

2. Literatures about supplier selection 

After reviewing the literatures, we collect criteria for the selection of the product 

supplier. We retain the 12 critical sub-criteria that are according to the opinions of 30 

senior executives about the importance of sub-criteria, showing in Table 1. 
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Subsequently, we discuss with the senior executives to take these sub-criteria into 3 

criteria to structure the hierarchy. 

 

Table 1: The hierarchy for selecting product supplier 

Criteria Sub-criteria Definitions Contributors 

Performance Cost of product The cost of 

product. 

Chou & Chang (2008); Ha & 

Krishnan (2008); Ng (2008); en, 

Basligil, en, & Baracli (2008) 

 

Quality of 

product 

The quality of 

product. 

Bottani & Rizzi (2008); Carrera & 

Mayorga (2008); Chou & Chang 

(2008); Ha & Krishnan (2008); Ng 

(2008); en, Basligil, en, & 

Baracli (2008) 

 

On-time 

delivery 

Delivery 

punctually. 

Bottani & Rizzi (2008); Carrera & 

Mayorga (2008); Chan, Kumar, 

Tiwari, Lau, & Choy (2008); Chou 

& Chang (2008); Demirtas & 

Üstün (2008); Ha & Krishnan 

(2008); Ng (2008); Ustun & 

Demirtas (2008a); Ustun & 

Demirtas (2008b); en, Basligil, 

en, & Baracli (2008) 

 

Marketability The maketablity of 

product. 

Jain, Wadhwa, & Deshmukh 

(2007) 

Background Mutual trust The level of mutual 

trust between 

supplier and 

Chou & Chang (2008); Demirtas 

& Üstün (2008); Ustun & 

Demirtas (2008a) 
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TV-shopping 

companies. 

Financial status 

of supplier 

The financial status 

of the supplier. 

Carrera & Mayorga (2008); Chan, 

Kumar, Tiwari, Lau, & Choy 

(2008); Chou & Chang (2008) 

 

Resource for 

marketing 

The resource of 

supplier for 

marketing. 

Executives proposed 

 

 

 

Management 

capability 

The management 

ability of supplier. 

Chou & Chang (2008) 

Production Expertise of 

supplier 

The expertise of 

supplier. 

Carrera & Mayorga (2008); Chan, 

Kumar, Tiwari, Lau, & Choy 

(2008); Ha & Krishnan (2008); 

en, Basligil, en, & Baracli 

(2008) 

 

Supplier s 

production 

capability 

The production 

ability of supplier. 

Bottani & Rizzi (2008); Carrera & 

Mayorga (2008); Chou & Chang 

(2008); Ha & Krishnan (2008) 

 

New product 

development 

The ability of 

supplier to develop 

new product.  

en, Basligil, en, & Baracli 

(2008) 

 

 

Ability to fill 

emergency 

orders 

The ability of 

supplier to fill 

emergency orders. 

en, Basligil, en, & Baracli 

(2008) 
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3. Methodology 

This section gives a brief introduction to pairwise comparison and a fuzzy 

algorithm for product supplier selection as a background for further application. 

3.1 Pairwise comparison 

The importance of the criteria could be approximately generated by the pairwise 

comparison method in the analytic hierarchy process (AHP) (Saaty, 1980). We ask 

the decision makers to compare the criteria in paired comparison based on the scale of 

relative importance of AHP. We use the scale of relative importance measurement as 

shown in Table 2 to establish priority measures for criteria. The weight assigned to 

each criterion and criteria maybe estimated from data or subjectively by decision 

judgment. AHP provides such a measure through the consistency ratio (C.R.) which is 

an indicator of reliability of the model. This ratio is designed in such a way that 

values of the ratio exceeding 0.10 indicate inconsistent judgment (Saaty, 1980). 

 

Table 2: Scale of relative importance 

Numerical value Definition 

1 Equal importance of both elements. 

3 Moderate importance of one element over another.  

5 Strong importance of one element over another. 

7 Very strong importance of one element over another. 

9 Extreme importance of one element over another. 

2,4,6,8 Intermediate values between two nearby judgments.  

Reciprocals Used to reflect dominance of the second element as compared with the 

first. 

 

3.2 A fuzzy algorithm for product supplier selection 

The triangular fuzzy number and linguistic variable are the 2 main concepts used 

in this paper to assess the preference ratings of linguistic variables, 
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ing set W

{Very Low, Low, Medium, High, Very High} to assess the relative importance of 

various criteria. And use the linguistic rating set S {Very Poor, Poor, Fair, Good, 

Very Good} to evaluate the appropriateness of the alternatives versus various criteria. 

The membership functions of linguistic values in the weighting set W and the 

linguistic rating set S can be represented by approximate reasoning of triangular fuzzy 

numbers, as shown in Table 3.  

 

Table 3: Membership functions for linguistic values 

Linguistic values Fuzzy numbers 

Very low(VL); Very poor(VP) (0, 0, 0.25) 

Low(L); Poor(P) (0, 0.25, 0.5) 

Medium(M); Fair(F) (0.25, 0.5, 0.75) 

High(H); Good(G) (0.5, 0.75, 1) 

Very high(VH); Very good(VG) (0.75, 1, 1) 

 

A more general representation of multi-criteria decision making problem is 

introduced. Supposed there is a committee of n decision makers (D1, D2 Dn) who 

are responsible for assessing the appropriateness of m alternatives (A1, A2 Am) 

under each of k criteria (hCt , t k, h 1,2 ; where h 1 means criteria and h

2 means sub-criteria) as well as the importance weight of the criteria. Let the Sitj (i

m ; t k ; j n) be the rating assigned to alternatives Ai by 

decision maker Dj under criterion hCt . 

An algorithm of the multi-person multi-criteria product supplier selection with 

fuzzy set approach can be expressed by the following steps: 

Step 1. Construction of hierarchical structure  

(1) Form a committee of decision makers, and then identify the selecting criteria and 

alternatives of product supplier.  

(2) Construct the hierarchical structure of product supplier selecting through 

literatures reviewing and interviewing the executives. 
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Step 2. Evaluation of the importance weight of each criterion  

(3) Use fuzzy Delphi method to determine the fuzzy number of pooled weight of each 

criterion. 

Step 3. Construction of linguistic scales for linguistic variables 

(4) Choose the appropriate preference ratings for the importance weight of the 

evaluation criterion.  

(5) Select the appropriateness ratings for alternatives under sub-criteria. 

Step 4. Aggregation of fuzzy appropriateness indices 

(6) Aggregate the weight of sub-criterion to get the aggregated weight 2Wt.  

(7) Sit of 

alternative Ai under each sub-criterion 2Ct.  

(8) Aggregate Sit and 2Wt with respect to each sub-criterion to obtain the fuzzy 

appropriateness indices Rir for all alternatives. 

Step 5. Computation of fuzzy overall evaluation 

(9) Aggregate polled weight (1Wr) of criteria with fuzzy appropriateness indices (Rir) 

to obtain the fuzzy overall evaluation (Fi) of each alternative.  

Step 6. Defuzzification of fuzzy overall evaluation 

(10) Calculate the ranking value UT (Fi) by defuzzifying the fuzzy overall evaluation 

through ranking method.  

Step 7. Analysis and decision 

(11) Choose the product supplier with the maximal ranking value. 

 

4. An application 

We take a TV-shopping company as example to discuss how to manage a 

selecting process of product suppliers.  

Step 1. 

A committee of 3 senior executives as decision makers has been formed to 

determine the product supplier. There are 4 suppliers for cosmetics in the case study.  

Step 2. 

The decision makers  pairwise comparison matrices based on eigenvalue method 
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is presented in Table 4. There are some easy ways to obtain a good approximation of 

the priorities. One of the best ways is the geometric mean (Saaty & Kearns, 1985). 

Fuzzy numbers automatically incorporate the vagueness of these experts. By using 

fuzzy Delphi concept (Hsu, 1998), we can derive the final weights for the criteria of 

level 2. Due to the property of fuzzier in criteria than in sub-criteria, we use triangular 

fuzzy number to aggregate the decision makers  assessments and geometric mean to 

obtain fuzzy weight 1Wr. Define 

rr eW (1
,

r
f , ),rg                                                   (1) 

where 1Wr is the fuzzy weight under criterion, 

jr
j

r We 1min ,g
jr

j
r W1max ,

n

jrr Wf

/1
n

1j

1  

t 1,2, 3, j are decision makers. By using Eq. (1), we obtain the importance of the 

criteria as shown in Table 5. 

 

Table 4:  

 Criteria 

1C1 
1C2 

1C3 

D1 max=3.0000    C.R.=0.0000 

1C1 1 1 1 

1C2 1 1 1 

1C3 1 1 1 

D2 max=3.0255   C.R.=0.0193 

1C1 1 4 3 

1C2 1/4 1 1/2 

1C3 1/3 2 1 

D3 max=3.0607   C.R.=0.0460 

1C1 1 2 2 

1C2 1/2 1 1/2 

1C3 1/2 2 1 
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Table 5: The importance of the criteria 

Criteria Weight 

1C1 
1W1 =(0.3333, 0.4684, 0.6250) 

1C2 
1W2 =(0.1365, 0.2073, 0.3333) 

1C3 
1W3 =(0.2385, 0.2913, 0.3333) 

 

Step 3. 

The decision makers can use the importance weighting set W and 

appropriateness ratings set S described in Table 3, i.e., W {VL, L, M, H, VH}, S

{VP, P, F, G, VG}, to evaluate the importance weight 2Wt, and the appropriateness 

ratings Sit for alternatives under sub-criteria, respectively. 

Step 4. 

We will use the mean operator to aggregate the decision makers  assessments. 

Let  and  be fuzzy addition and multiplication operators. Define 

,
1

21 itnitjititit SSSS
n

S                                 (2) 

,
1 22

2
2

1
22

tntjttt WWWW
n

W                                (3) 

where Sit is the average fuzzy appropriateness rating of alternative Ai under 

sub-criterion 2Ct and 2Wt is average importance weight of sub-criterion 2Ct. Thus the 

fuzzy appropriateness index Rir of the alternative can be obtained by aggregating Sit 

and 2Wt denoted as 

.
1 22

2
2

21
2

1 kiktitiiir WSWSWSWS
k

R
 (4) 

Let
itjitjitjitj poqS ,,  and 

tjtjtjtj bacW ,,
2  be triangular fuzzy numbers. 

Then Rir can be approximately obtained by 

,,, iriririr ZQYR   

where 
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r  means the number of 2Ct with respective to1Cr,  

for mi ,2,1,  ; kt ,, 1,2  ; nj  ,1,2, .                            (5) 

Aggregating the Sit and 2Wt by using Eq. (5), we obtain the fuzzy appropriateness 

indices (Rir) under each criterion as shown in Table 6. 

Step 5. 

The fuzzy overall evaluation of 4 alternatives as shown in Table 7 can be obtain 

by aggregating Rir and 1Wt denoted as 
1

1

1
k

r

riri WRF )( ,, 'Z'Q'Y iii ,                                 (6) 

where
1 1 1

1 1 1

'''  , ,
k

r

k

r

k

r

riririririri gZZfQQeYY ; Rir and 
1Wr can be obtain 

by using Eq. (5) and Eq. (1), respectively. 

 

Table 6: The fuzzy appropriateness indices of 4 alternatives under each criterion 

Rir Alternatives 

 A1 A2 

1C1 (0.0469, 0.2448, 0.5677) (0.0313, 0.1510, 0.4375) 

1C2 (0.0625, 0.2344, 0.5573) (0.0938, 0.2656, 0.6042) 

1C3 (0.1458, 0.4063, 0.7917) (0.0313, 0.1719, 0.4792) 

 A3 A4 

1C1 (0.0313, 0.1823, 0.4740) (0.0417, 0.2240, 0.5365) 

1C2 (0.0729, 0.2344, 0.5625) (0.0938, 0.2656, 0.6042) 

1C3 (0.0694, 0.2604, 0.5833) (0.0208, 0.1719, 0.4583) 
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Step 6. 

    In this paper, we use the Chen (2002) method to compute the ranking values of 

fuzzy appropriateness indices under a group of decision makers. The value is an 

index of rating attitude. It reflects the decision maker s risk-bearing attitude. The 

index of optimism is given by a decision maker at the data input stage. The method to 

determine the index of optimism in multi-person decision making is proposed as 

follows. Let B=(c, a, b) be a normal triangular fuzzy number. Define (a c)/(b

c) as the index of rating attitude of an individual decision maker. It reflects the 

decision maker s risk-bearing attitude. If 0.5, it implies that the decision maker is 

risk lover. If 0.5, the decision maker is a risk avertor. If 0.5, the attitude of 

decision maker is neutral to risk. 

 

Table 7: The fuzzy overall evaluation of 4 alternatives 

Alternatives Overall evaluation 

A1 F1 (0.0589, 0.2800, 0.8045) 

A2 F2 (0.0307, 0.1760, 0.6346) 

A3 F3 (0.0369, 0.2100, 0.6782) 

A4 F4 (0.0317, 0.2100, 0.6895) 

 

Thus, the total index of rating attitude, , with the evaluation data of individuals 

under two level criteria hierarchy can be revised as 

k n

tjtjtjtj
t j

cbca
1 1

 / 
m k n

i t j t

 k

ttttitjitjitjitj egefqpqo
1 1 1 1

1

 /  /  

,)( 1/ knkmnk  

for 1k 1,2,3.                                                  (7) 

where k and 1k mean sub-criteria and criteria respectively. 

By using Eq. (7), the ranking values iT FU  can be approximately obtained by 

iiiiT Z'Q'xxxZ'FU 121 / ,11 122 / iii Y'Q'xxY'x   

for i 1,2, , m ;                                                    (8) 

where ,,...,,min 211 mY'Y'Y'x ,,...,,max 212 mZ'Z'Z'x and as expressed in Eq. 
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(7). 

    By using Eq. (8), we obtain the ranking value of Fi as shown in Table 8. 

 

Table 8: The ranking values of the fuzzy overall evaluation for 4 alternatives 

Alternatives A1 A2 A3 A4 

Ranking values 0.3298 0.2331 0.2643 0.2967 

 

Step 7. 

The ranking order of fuzzy overall evaluation for 4 alternatives is 
1FUT

4FUT 3FUT 2FUT
. Therefore, it is obvious that the most optimal supplier is 

A1.  

 

5. Conclusion 

Product suppliers play a crucial role for TV-shopping companies. In this paper, 

we utilize a decision-

consensus to select the optimal supplier of products for Taiwanese TV-shopping 

companies. According to the previous literatures and interviewing 30 senior 

executives, we collect 12 sub-criteria, including Cost of product, Quality of product, 

On-time delivery, Marketability, Mutual trust, Financial status of supplier, Resource 

for marketing, Management capability, Expertise of supplier, Supplier s production 

capability, New product development, Ability to fill emergency orders, to choose 

supplier. Subsequently, by discussion with the senior executives, the hierarchy of this 

paper is constructed. In this paper, the  is 0.2261 which means decision makers are 

risk avertors. We employed specialized EXCEL software to compute the data made 

by the decision makers to derive the optimal alternative. We found that the 

consistency ratio of each pairwise comparison was less than 0.1, which means that the 

reliability of data was accepted. Moreover, a practical application to select the optimal 

supplier presented in Section 4 is generic. 
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