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Within the last fifteen years, the development of log-linear models has led to
major advances in the statistical analysis of frequency data. Literature related
to log-linear models has proliferated in journals, especially since 1968. Re-
cently, books on the subject have begun to appear. One such book is Discrete
Multivariate Analysis: Theory and Practice.

Discrete Multivariate Analysis is an ambitious attempt to present log-linear
models to a broad audience. Exposition is quite discursive, and the mathematical
level, except in Chapters 12 and 14, is very elementary. To illustrate possible
applications, some 60 different sets of data have been gathered together from
diverse fields. To aid the reader, an index of these examples has been provided.

Bishop, Fienberg and Holland provide a thorough discussion of a number of
important topics in contingency table analysis rather than a comprehensive
survey of log-linear models. Three important restrictions have been imposed.
All log-linear models considered are hierarchical, iterative computations always
use the Deming-Stephan (1940) iterative proportional fitting algorithm, and
matrix inversions are never used to find asymptotic variances. These restric-
tions are closely related. .

To indicate the nature of log-linear models that are hierarchical, consider
an r X c contingency table

n={;:1i<rl1<j<c}

such that n is a multinomial vector with sample size N and positive cell prob-
abilities p = {p,;}. Let m = Np be the vector of expected cell frequencies.
Then the vector g = {log m,;} satisfies the equation

Pag = U+ Uiy + Uyy + Uy s léiér,léjéc,

forsomeu,u, = {u,;,: 1 K i <rfu, ={uy;,: 1 <j<cl,andu, = {u,,;: 1 <

i<r, 1 <j< c}such that

Dt = 205 Uay = 2iMiag = 2 aan = 0.
In a log-linear model, g is assumed to be in a known linear subspace Q. Given
the assumption that n has a multinomial distribution, the requirement is imposed
that the unit vector e is in Q, wheree;islforl <i<r, 1 <j< e
Five basic hierarchical log-linear models exist: (1) No restrictions are im-
posed on u,, u, or u,,; (2) u,, is assumed 0; (3) u, and u,, are assumed 0; (4) u,
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