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Abstract

Abstract

For experiment that include both qualitative and quantitative factors, Deng, Hung, and
Lin (2015) proposed marginally coupled designs(MCDs), which are more economical and
feasible than sliced Latin hypercube designs. Many researchers have made efforts to
improve the performance of MCDs, but most of them only consider cases where qualitative
factors are equal-level. There is relatively little research on the construction of MCDs for
mixed-level qualitative factors, and their construction is much more complex than the
construction of MCDs for equal-level qualitative factors. Therefore, how to construct
MCDs with mixed-level qualitative factors is a subject worth exploring. At the same time,
it is also a challenge to construct MCDs with mixed-level qualitative factors when the
designs for quantitative factors achieve two- or higher-dimensional projections. It is worth
considering the construction of MCDs with mixed-level qualitative factors so that the
designs for quantitative factors have low-dimensional projections. This thesis will focus on
the above subjects.

This paper provides two ideas for the construction of MCDs with mixed-level
qualitative factors. Firstly, a series of MCDs with mixed-level qualitative factors are
constructed based on full factorial designs. Some of the constructed MCDs can
accommodate two qualitative factors at any different level; some designs can accommodate
qualitative factors with various levels; in the constructed MCDs, some the designs for
guantitative factors achieve two- or three-dimensional projections. Secondly, based on
resolvable orthogonal arrays and the qualitative factors in three cases, MCDs with
mixed-level qualitative factors are constructed. The designs obtained under the two ideas
above have their own advantages. The advantage of the first idea is that the constructed
MCDs can accommodate a variety of qualitative factors with different level types, when
the designs for qualitative factors are full factorial designs. In addition, some algorithms
can achieve two- or higher-dimensional projections. Compared to the first idea, the MCDs
under the second idea can accommodate more qualitative factors with the same run size,
when the designs for qualitative factors are resolvable orthogonal arrays.

Finally, regression models are established using combination designs and the MCDs
constructed in this paper. By comparing the mean square error of predictions, it is found
that the fitting effect of MCDs is better than that of combination design.

Key words: mixed-level orthogonal arrays; marginally coupled designs; resolvable arrays;
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