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Response surface methodology is composed of statistical theories and methods for estimating a
functional relationship of (mainly) a second-order model between a product or quality characteristic
(response) and the values of factors by the design of experiments and conducting prediction and
optimization of the response. Experimental designs used in response surface methodology are
called response surface designs and a functional relationship between the response and the
factors is called a response surface model. In this research, statistical methods and multivariate
analysis in response surface methodology were proposed and developed, such as variable
selection methods for supersaturated response surface designs with more estimated parameters
than experimental runs, simultaneous estimation of response surface models for multivariate
responses having correlations, and evaluation of the prediction variance of the estimated response
surface model with missing data.
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Response surface methodology is composed of statistical theories and methods
for estimating a functional relationship of (mainly) a second-order model between a product or
quality characteristic (response) and the values of factors by the design of experiments and
conducting prediction and optimization of the response. Experimental designs used in response
surface methodology are called response surface designs and a functional relationship between the
response and the factors is called a response surface model. In this research, statistical methods
and multivariate analysis in response surface methodology were proposed and developed, such as
variable selection methods for supersaturated response surface designs with more estimated
parameters than experimental runs, simultaneous estimation of response surface models for
multivariate responses having correlations, and evaluation of the prediction variance of the
estimated response surface model with missing data.
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