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Optimal Design of Multi-Response Experiments Using

Semi-Definite Programming

Ali‘Babapour Atashgah; Abbas Seifi

ABSTRACT

Real-world experiments are often multi-response. The correlation between responses and the cost of
experimenting lead one to cast the problem as a multi-response model. Generation of a multi-response
optimal design is a challenging problem. There exist three general algorithms and all of them generate
approximate design and no method for multi-response n-exact design has been cited in the literature. The
‘existing methods have some drawbacks such as the necessity of solving many optimization problems in the
process of generating an optimal design, cumbersome manual operations and the complexity of performing
sensitivity analysis. In this paper, we propose a Semi-Definite Programming (SDP) model for multi-response
optimal design. The proposed method is efficient because of solving a one shot optimization problem instead
of many optimization problems, enjoying the recent advancements of interior-point solution algorithms and
elimination of cumbersome manual operations. The proposed model has been tested on several test problems
and proved to be very efficient since the optimal designs were found very quickly in all cases. The
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robustness of the generated designs with respect to the variance-covariance matrix is also assessed for those

test problems in order to show how sensitivity analysi

s can be performed. The characteristics of the proposed

method are also compared with those of other existing methods.

KEYWORDS:

Multi-Response D-Optimal Designs; Semi-Definite Programming, and Multi-Response Linear Models.
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