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Abstract. This paper considers the application of Kronecker product for 
the construction of factorial designs, with orthogonal factorial structure, in 
a set-up for multiway elimination of heterogeneity. A technique involving 
the use of projection operators has been employed to show how a control 
can be achieved over the interaction efficiencies. A modification of the 
ordinary Kronecker product yielding smaller designs has also been consider- 
ed. The results appear to have a fairly wide coverage. 
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1. Introduction 

A factorial design is said to have the orthogonal factorial structure (OFS) 
if the adjusted treatment sum of squares admits an orthogonal splitting into 
components corresponding to different factorial effects. The construction 
problem for factorial experiments in a block design with OFS has received 
considerable attention in recent years and broadly two general procedures 
emerged, namely, (a) the use of generalized cyclic designs (see John (1973), 
Dean and John (1975) and John and Lewis (1983) for a comprehensive list of 
references) and (b) the use of Kronecker or Kronecker-type products of 
varietal designs (see Mukerjee (1981, 1984, 1986) and Gupta (1983, 1985)). As 
for designs eliminating heterogeneity in several directions, however, it 
appears that much work yet remains to be done. Recently, John and Lewis 
(1983) extended the procedure (a) to row-column designs. The present paper 
aims at extending the procedure (b) to designs for multiway elimination of 
heterogeneity and hence, in particular, to row-column designs. For some early 
work in this connexion, see Zelen and Federer (1964). 
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