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Abstract. In this paper we consider the problem of determining and 
constructing E- and MV-optimal block designs to use in experimental 
settings where v treatments are applied to experimental units occurring in b 
blocks of size k, k_  v. It is shown that some of the well-known methods for 
constructing E- and MV-optimal unequally replicated designs having v > k  
fail to yield optimal designs in the case where v<k .  Some sufficient 
conditions are derived for the E- and MV-optimality of block designs having 
v < k  and methods for constructing designs satisfying these sufficient 
conditions are given. 
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I .  I n t r o d u c t i o n  

Let d denote a block design having v treatments arranged in b blocks of 
size k. The incidence matrix of d, denoted by Nd, is a v × b  matrix whose entries 
ndU give the number  of times t reatment  i occurs in block j. When k = v a + t  

(a_>0, 0_< t_< v -  1, both integers), then a design d is said to be binary if r/dU = 12 or 
a+  1. The i-th row sum of NdiS denoted by rdi and the matrix N d N ~ ( N ~ d e n o t e s  

the transpose of Nd) is called the concurrence matrix of d and its entries are 
denoted by 2dU. If d has NdN~ with all of  its diagonal elements equal to one 
value and all of  its off-diagonal elements equal to another value, then d is 
called a balanced block design (BBD). A (binary) BBD with k < v  is a (binary) 
balanced incomplete block design (BIBD). 

The model assumed here for analyzing the data  from a given design d is 
the two-way additive model. This model specifies that an observation Y, jm 
obtained after applying t reatment  i to an experimental  unit in b lock j  can be 
expressed as 

(1.1) Yum = ai + flj + E~m , l < i < v , l < j <_ b , O < m < ndU , 
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