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Abstract. In this paper we consider experimental settings where o 
treatments are being tested in b~ rows and b2 columns of sizes kti and k2i, 
respectively, i = 1, 2,..., b~, j = 1,2,..., b2. Some sufficient conditions 
for designs to be E-optimal in these classes are derived and some 
necessary and sufficient conditions for the E-optimality of some 
special classes of  row and column designs are presented. Examples 
are also given to illustrate this theory. 
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1. Introduction 

Let us consider the row and column designs with the following model of 
observations: 

y = [1., D~, D~, A'] 
/1, 
f12 + e ,  

7 

where y is a n × 1 dimensional vector of  random observations, 1. is the n x 1 
vector  of  ones, D~, D~, A' are n × bt, n x b2 and n x o dimensional design 
matrices for rows, columns and treatments, respectively, p is an overall mean 
parameter  and/1~, f12 and 7 are bt × 1, b2 × 1 and o × 1 vectors of unknown 
row, column and treatment parameters,  respectively. The vector e contains n 
uncorrelated random variables having expectation zero and variance tr 2 
each. 

For  a given design let N~ = AD~ denote the 0 x b~ treatment vs. row 
incidence matrix, let N2 = ADZ be the o x b2 treatment vs. column incidence 
matrix and let N3 = D~D~ be the b~ × b2 row vs. column incidence matrix. 
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