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Section 7.3 — page 245

Statistical Model for Nested Factors

The factors in the nested design hierarchy can be fixed or random factors. The de-
sign for glucose standards in Example 7.3 would have all random factors if days,
runs, and replicate serum preparations were considered random samples of their
respective populations.

The linear model for a nested design with three random nested factors—A, B
within A, and C within B—is

Yisk = B+ ai + byy + criij) (7.10)
i=1,2,..,a j=1,2,...,b k=12, ¢

where a; is the effect of factor A, b is the effect of factor B nested within A, and
Cr(i7) is the effect of factor C nested within B. The subscript j(i) refers to the factor
represented by the j subscript nested within the factor represented by the i sub-
script. The effects a;, bj(;), and c;(;;) are assumed to be independent random effects
with means 0 and variances o7, o}, ), and 02, respectively.

The computations for the analysis of variance are identical to those for subsampling
as shown in Table 5.5. The expectations for the mean squares with all effects ran-
dom are given in the abbreviated analysis of variance outline shown in Table 7.8.

Table 7.8 Expected mean squares for the analysis of variance of a nested design with
three random factors, A, B, and C

Source of Degrees of Mean Expected
Variation Freedom Square Mean Square
Total abc — 1 L
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