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Suppose each of      plots is assigned one of the     levels 
of a certain factor    . The relation between the plots and
the levels of     can be described by an             incidence
matrix 

where
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Assume additivity between treatments and plots
Yω = αT (ω) + Zω

where      is the orthogonal projection matrix onto the
eigenspace of      with eigenvalue
The eigenspaces are independent of the values of the
variances and covarinces: co-spectral.
Each of these eignespaces is called a stratum.

Random-effect model (randomization model):
E(Y ) = α
cov(Y ) = V

has spectral form
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Completely 
randomized 
design

Block design (b/k)

Row-column 
design (         )
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Total sum of squares

Total variability
Null ANOVA

Suppose                             (in which case 
does not contain treatment effects, and therefore 
measures variability among the experimental units)
It can be shown that 

th stratum variance
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Nelder (1965a) gave simple rules for determining the 
degrees of freedom, projections onto the strata and the 
sums of squares in the null ANOVA for any simple 
orthogonal block structure.

Null ANOVA
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From the d.f. identity, we can write down a yield 
identity which gives projections to all the strata.  For 
convenience, we index each plot by multi-subscripts, 
and as before, dot notation is used for averaging. 
The following is the rule given by Nelder: 

Expand each term in the d.f. identity as a function of 
the n's; then to each term in the expansion 
corresponds a mean of the y's with the same sign 
and averaged over the subscripts for which the 
corresponding n's are absent. 
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Miller (1997) Technometrics
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There are 8 nontrivial strata
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Designs such that             falls entirely in one stratum are
called orthogonal designs.
Examples: Completely randomized designs

Randomized complete block designs
Latin squares
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Under a row-column design such that each treatment appears the 
same number of times in each row and the same number of times in

each each column (such as a Latin square),
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