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Abstract

Abstract

As the market competition becomes more and more intense, the
focus of product competition turns into quality from price. Product
quality is directly related to enterprises’ survival and growth in the
market. The improvement of quality affects the economic benefit
from two aspects, i e. incomes and costs, But most of the existed
theories of quality economics are limited to the optimization of quali-
ty cost and process quality index. There are few theories covering
the effect of quality on the long-term profits of enterprises. In order
to meet the need of enterprises’ development in the new competitive
situation, we should extend the research of quality economics.

The purpose of this research is to consummate the theories of
quality economics and to provide new models of quality economics
that can meet the requirements of enterprises’ competition so as to
help them improve their competitive advantage by quality.

The research is carried out from the viewpoint of both enterpri-
ses and customers. It redefines the concept of total product quality
and extended the content of quality economics based on this con-
cept. So it analyzes the relationship between the total product quality
and the total costs of both the enterprises and the customers in the
whole product life cycle. It also studies the relationship between
product quality and sales amount. Based on these analyses, it devel-
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Abstract

ops several models including the pricing model based on customer
values, the dynamic optimization model of conformance quality
based on the learning curve effects, and the dynamic optimization
model of design quality in the product’s marketing life cycle, It also
makes useful suggestions for enterprises from the results of the mod-
el analyses.

The main conclusions of this research are as following.

First, product quality affects the total costs of both the enter-
prises and the customers in the product life cycle directly.

Second, the relationship among product sales amount, price
and quality is presented in a_three-dimensional space. The product
sales amount is the decreasing function of its price and the increasing
function of product quality. The optimal price has positive correla-
tion with customers’ perceived quality.

Third, improving conformance quality can reduce the unit product
cost under given design quality. In the model encompassing the leaming
effects, the optimal conformance quality is increasing with time, which
is always higher than the optimal level without learning effects.

Fourth, the lower the manufacturing cost under a certain de-
sign quality, the higher the optimal design quality under given con-
formance quality. And the higher the leaming rate from the accumu-
lative experience, the more easily the target of continuous improve-
ment of design quality can be realized.

These methods including calculus of variation and optimization
control of dynamic systems are used to analyze the mathematical
models in this research. Numerical analysis of some models is devel-

oped with the software MATLAB.
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