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Abstract 
Quality Function Deployment (QFD) is an approach 

to translate customer requirements into technical 

requirements for a product or service. The traditional 

QFD provides a fundamental analysis, but it is still 

inconvenient when decision making in technical 

design should address business objection. The 

competition strategies and the resource allocation for 

this improvement planning are essential analysis but 

unfortunately they are neglected by the traditional 

QFD. This paper presents an innovative QFD 

approach, which takes competition strategies and the 

resource allocation into account to provide a more 

precise procedure for identifying the engineering 

design characteristics. We also translate QFD into a 

linear programming model for determining the 

resource allocation optimization. 
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1. Introduction 
Quality Function Deployment (QFD) is a popular 

tool for identifying the strategy of technical 

requirements for a product or service. The concept of 

QFD is to integrate customer requirements into 

technical (design or manufacturing) items by a set of 

related matrices. QFD is a useful approach for 

planning the specifications of a product or service, 
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because its property of being customer oriented 

ensures the magnitude of customer required to be 

translated into the process aspects of the product. 

Unfortunately, there still exists some limitation 

when one tries to plan the product strategy by the 

QFD approach. The competitive evaluation of 

customer requirements does not provide sufficient  

information for the analysis of technical specification. 

The competitive evaluation based on customer 

requirements is important assessment information for 

marketing planning, and this information should be 

translated into the competitive evaluation of 

technical requirements. In fact, the traditional QFD 

procedure includes both the competitive evaluation 

based on customer and technique requirements, but it 

treats the two evaluations as separate analyses. In our 

opinion, we believe that there is some relationship 

between the two competitive evaluations, and 

therefore the two evaluations should not be analyzed 

separately. Moreover, the competitive evaluation 

based on technical requirements is hard to be 

obtained because it involves sensitive commercial 

information. Besides, without the analysis of 

resource allocation, QFD can not decide which 

technical specifications should be improved if the 

financial budget is limited. Finally, for technique 

strategy, a decision maker is interested to know how 

to improve the technical specifications to become the 

winner (or achieve the competitive target) to 

competitors, but QFD does not provide such insight 

analysis. 

This paper presents an innovative approach for 



planning the product specification, which integrates 

competitive strategy into QFD, and collaborates with 

linear programming to provide a more precise tool 

for decision making.     

 

2. The previous works 
The related research on QFD is plentiful, but due 

to the limitations of pages, this study gives brief 

reviews in the followings. QFD approach was 

proposed in 1970s for product quality improvement 

especially in mobile manufacturing. Since then, QFD 

is broadly applied in new product development [1]. 

QFD is a decision making tool, which translates the 

magnitude of quality into a quantity scale for 

evaluation. Locascio [2] introduces a multi-attribute 

theory into QFD to determine the technical attributes 

of a product. Moskowitz and Kim [3] use statistical 

regression method for determining the function 

between customer and technical requirements. Kim 

et al. [4] develop a rule-based scheme to enhance the 

function of QFD. To reflect the imprecise expression 

of decision making of humans, a fuzzy approach is 

integrated into QFD [5, 6, 7], which defines 

linguistic terms and utilizes fuzzy operators to decide 

the engineering specifications. 

This paper proposes a revised QFD approach, 

which determines the optimal resource allocation (the 

optimal design of technique) under limited resources. 

We develop a revised QFD procedure, and then 

translate the problem into linear programming. The 

software “SOLVER” executes the final solution.   

 

3. The proposed QFD 
Indices: 

 i: customer requirements (i=1,…,m) 

 j: technical requirements (j=1,…,n) 

k: main competitors (k=1,…,g), where k=1 

represents the company to be planned. 

  

The related matrices are defined as follows. 

 (1) The relationship matrix between customer 

and technical requirements 
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   (2) The importance matrix (vector) of customer 

requirements 
       ],...,,...,[ 10 mi wwwW =  

(3) The competitive evaluation matrix-customer 

for performance of customer requirements  
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(4) The competitive evaluation matrix-technique 

for performance of technical requirements  
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(4) The correlation matrix between technical 

requirements 
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(5) The cost matrix (vector) of technical 

requirement improvement 
       ],...,,...,[ 1 nj cccC =  

 

The procedure of the proposed QFD 

The procedure of the proposed QFD is as follows. 

(1) Define relationship matrix R  

(2) Obtain the competitive evaluation 



matrix-customer U  

(3) Translate the competitive evaluation 

matrix-customer U to the performance 

matrix-technical T by the following 

equation. 

RUT ⋅=  (1) 

(4) Let jx  represent the resource to be added 

for technical requirement j for improvement. 

Let jy  represents the performance 

improved in technical requirement j if 

resource jx  is added. The relation between 

jy  and jx  can be interpreted as output 

and input. The relation function can be 

assumed as equation (2). 

)( jjj xfy =  (2) 

   where function )(⋅f  denotes the 

relationship between the added resource and 

its improved performance.  

   

Let 1T  represent the competitive evaluation 

matrix of technical requirements after adding the 

new resource.  

 

where 
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The evaluation based on customer 

requirements can be improved after adding the 

new resources. Let 1U  denote the new 

competitive evaluation matrix-customer.  

 

Let 
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where iz  represents the increased 

performance of customer requirements after 

adding technical resources.  

1U  can be obtained by the following equation.  

 

RUT ⋅= 11  
1

11
−⋅=⇒ TRU  (3) 

 

It is noted that iz  can be converted into 

variable jx  by equations (2) and (3). 

 

(5) Model constraints equation of problem. 

Let A  represents the difference of 

customer requirements matrix between the 

company and competitors 
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To ensure the company be the winner to 

competitors, equation (4) should be developed. 

 

0≥⋅ TAW  (4) 

       

Equation (4) can be written as (5).   
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 (6) Model the objective function. 



 The goal of objective function is to minimize 

the cost of required resources. That is  

    

 TXCZ ⋅=Min    (6) 

 

(7) Problem solving 

    The QFD problem is translated as the following 

mathematic program. 

 
TXCZ ⋅=Min    

              0≥⋅ TAW  

              0≥X  

 

The above problem is a linear programming 

problem and it can be solved by mathematics 

software easily.  

 

4. Conclusion 
Technical design is a critical task for 

manufacturing strategy of products. The traditional 

QFD provides a fundamental analysis for strategy of 

technical design, but still neglects some important 

factors to address business objections. The factors of 

competition strategies and the required cost are 

essential for improvement planning and should be 

involved in the QFD analysis. In this paper, we 

proposed an innovative scheme for QFD, in which 

competition strategies and resource allocation 

information are concerned. We translated the QFD 

analysis into a linear programming model for 

determining the resource allocation optimization. 
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