
variety but worse for another. Thus the 
treatments and the varieties are "inter- 
acting." If no interaction is present and 
treatment A is better than treatment B, 
then it is better for all varieties. 

One comment about terminology may 
be in order. Normally, the term "analy- 
sis of variance" is used when one contin- 
uous variable is affected by one or sever- 
al extraneous factors, whereas the term 
"multivariate analysis" is used when 
there are several variables, which may or 
may not be influenced by extraneous fac- 
tors. Multivariate analysis of variance is 
a symbiosis of the two. The definition of 
interaction might be quite different for 
analysis of variance and for multivariate 
analysis. Discrete multivariate analysis 
and discrete multivariate analysis of vari- 
ance are discrete analogs of the contin- 
uous versions. In this sense, the present 
book perhaps would be more aptly en- 
titled "Discrete Multivariate Analysis of 
Variance." 

The book is primarily a research hand- 
book, and as such will be extremely use- 
ful. It was not really meant as a textbook 
and should not be considered as such. Al- 
though it could be useful for a seminar, 
its primary value is as a guide for the ap- 
plied statistician. A review of the topics 
and contents of some of the chapters will 
help show the development of the sub- 
ject. 

Chapter 2 sets forth models for which 
the contingency-table format may be 
used. Of particular concern is the log-lin- 
ear model. The reason for this is that un- 
der certain simplifying assumptions the 
logarithm of counts yields an additive 
model, so that there is an analogy with 
the analysis of variance. This analogy is 
exploited both notationally and in terms 
of the usual analysis-of-variance table in 
which there is an analysis of inter- 
actions. 

Chapter 3 concerns estimation of the 
parameters by the method of maximum 
likelihood. Maximum likelihood esti- 
mates can be calculated by hand for rela- 
tively simple models, but a computer is 
almost essential for more complicated 
models. Some iterative calculation proce- 
dures are discussed. 

Given the model and a method for esti- 
mating parameters, chapter 4 continues 
with a discussion of testing whether the 
actual data fit the model, that is, of per- 
forming a goodness-of-fit test. This pro- 
cedure implies that an alternative model 
exists. Again there is a similarity with 
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ture that gives an adequate explanation 
of the observations has been obtained. 

At this point the description of the 
method of analysis is complete. This 
much of the book is adequate for many, 
perhaps most, problems that confront 
the researcher. However, there are sev- 
eral additional technical problems that 
need to be dealt with. 

The first problem is that there may be 
a good fit except for several aberrant 
cells. It is now generally accepted that 
between 5 and 10 percent of data collect- 
ed are poor data, and in some instances 
the percentages may be as high as 20. 
Some discussion of outliers is provided 
in chapter 4. 

A second problem concerns finding 
maximum likelihood estimators for mod- 
els with structural zeros. Individual cell 
counts may be zero for either of two rea- 
sons. There may, by chance, be no obser- 
vations in a cell, or a particular com- 
bination may be impossible. The latter 
case is called a structural zero. For ex- 
ample, a particular blood type may never 
occur with a particular racial composi- 
tion. Estimation when structural zeros 
are present increases the complexity of 
the numerical analysis, and this is the 
subject matter of chapters 5 and 6. 

In some disciplines-sociology, for ex- 
ample-models of change over time 
based on Markov chains have been of in- 
terest. Chapter 7 provides contingency 
table analyses for such problems. These 
models have already appeared in the ap- 
plied literature in some fields, and are 
available in some textbooks. 

Chapter 8 deals with a cross-classifica- 
tion-type contingency table in which the 
rows and columns represent similar cate- 
gories. This occurs, for example, when 
the row represents a category for the 
right eye and the column a category for 
the left eye. 

Chapter 9 provides some general dis- 
cussion of practical aspects of selection 
of models and assessment of closeness of 
fit, including some do's and don't's. For 
example, on occasion a very excellent fit 
may be observed-indeed, too good a fit. 
The researcher should be wary if this oc- 
curs and check whether too many param- 
eters have been fitted. 

There are over 50 worked examples in 
the book, many of which are taken from 
research in which the authors participat- 
ed. In almost every instance the exam- 
ples are new and interesting, and they 
cover a wide range of applications. Com- 
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helpful if the authors would publish their 
programs in a standard journal or make 
them available to interested readers. 
This would avoid a tremendous amount 
of redundant effort, as well as allow the 
practitioner to assess the numerical accu- 
racy of the computations. 

In summary, this book is the first that 
gives a general account of the analysis of 
multidimensional contingency tables. It 
provides a comprehensive coverage of 
the subject with numerous examples that 
can serve as models for the reader. The 
book is at a sophisticated level and re- 
quires reasonable familiarity with statisti- 
cal theory, yet it is readable. Both the 
professional and the applied statistician 
will want to review the techniques cov- 
ered in it and make them part of the 
standard repertoire. In the future a num- 
ber of texts on this subject will no doubt 
be written, some at a more elementary 
level, but the present book will almost 
certainly serve as a foundation for them. 
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The study of how and why animals 
feed the way they do is central to an un- 
derstanding of ecological processes at all 
levels. Eberhard Curio restricts his book 
mostly to animals that feed on other ani- 
mals of similar or lesser size. At the be- 
ginning, Curio explicitly adopts the in- 
ductive rather than the hypothe- 
ticodeductive approach. What results is 
a virtually complete catalog of the facts 
of predation. The assembling of this in- 
formation is a great service to research 
specialists, but while most aficionados 
probably will wish to own the book, few 
will read it in toto. Indeed, the voracious 
reader may contract indigestion. 

Its five chapters unfold as in a pre- 
datory sequence: motivation, search, 
recognition, selection, and "hunting" 
(this last covers all behavior subsequent 
to a decision to attempt to feed on a par- 
ticular item). I found several discussions 
especially intriguing. The choice of prey 
can be made item by item (as is the case 
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with most predators), before a hunt 
(hyenas will tailor pack size to the de- 
mands of hunting a given type of prey), 
or ontogenetically (the protozoan Glau- 
coma vorax, rotund and slothful when 
absorbing yeast, can change to a stream- 
lined tailed form and entrap bacteria or 
can ascend the food chain as a can- 
nibalistic one-celled colossus). Seem- 
ingly capricious modes of recognition 
may have reason: moving prey are more 
likely to be recognized by a part, station- 
ary prey by the whole. The curious pref- 
erence of some predators for the "odd" 
may be due to such prey's being more 
conspicuous, more vulnerable, or neces- 
sary to balance the diet. Prey special- 
ization usually lasts a matter of days, 
rather than weeks or longer. Individual 
members of euryphagous populations 
are far more likely to be slightly differing 
generalists than to be widely differing 
specialists. Many predators, so precisely 
fashioned to their trophic role, spend 
only one-sixth of their time feeding. 

Despite its cover's statement that the 
book emphasizes "topics that link etho- 
logical results with modern ecology, 
e.g., 'optimal foraging theory' " Curio 
writes, "The predictions made by gener- 
alized optimal foraging models are on the 
whole too simplistic to provide much 
guidance in studying behavioral mecha- 
nisms." Given that such models can 
have a dozen or more parameters, the 
claim of simplicity is astonishing. More- 
over, I counted 16 places where inter- 
pretations of behavior using the vari- 
ables of foraging theory are suggested, 
frequently in a unifactorial, nonrigorous 
manner. To evaluate completely the pre- 
dictions of optimal feeding theory, one 
must measure the temporal and often the 
energetic costs of feeding activities, the 
assimilable energy from various foods, 
and the distribution of the food resource. 
The necessary combination of ecologi- 
cal, physiological, and mathematical, as 
well as behavioral, methods is currently 
being applied successfully to a variety of 
organisms (an example is the work on 
nectivores by Wolf, Hainsworth, Gill, 
Stiles, and others), and it could move 
many of the book's hypotheses from 
their tenuous footings. For example, 
various birds provision nestlings with 
prey larger than they themselves eat. 
Curio tries a foraging-economics argu- 
ment to explain this: "longer flights . . . 
are profitably counterbalanced by larger 
prey." But the argument is not precise 
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are profitably counterbalanced by larger 
prey." But the argument is not precise 
enough to explain why the adults do not 
also eat only the supposedly more profit- 
able food, or indeed why larger and 
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larger food need be more and more profit- 
able. 

Because of the nonconceptual orienta- 
tion of this book, we cannot discern what 
role Curio believes ethologists will play 
in the future development of the study of 
predation. From the comment quoted 
above we might expect that he sees the 
illumination of behavioral mechanisms 
as an objective of ethology. Yet the re- 
flection in behavioral acts of neurophy- 
siological mechanisms, hypothesized so 
frequently by ethologists in the 1950's, is 
virtually absent here. 

The potential link to ecology would 
seem stronger. Some data reported by 
Curio, however, seem contrary to as- 
sumptions of existing foraging models. 
For example, various animals seem to 
have a search image, feeding dis- 
proportionately on the most commonly 
encountered prey, not necessarily on the 
most profitable. Chicks of certain pisci- 
vorous birds, when fed too small pieces 
of food, starve rather than eat more. 
Some animals perform "surplus killing," 
slaughtering more prey than they eat, or 
"vacuum feeding," both seeming wastes 
of energy and time. Certain birds seem to 
discriminate between good food sources 
and a variety of poor ones, but not 
among the poor sources. 

Observations like these, while possi- 
bly consistent with present foraging theo- 
ry broadly construed, intimate how be- 
havioral limitations can restrict a preda- 
tor's performance. Indeed, ethology's 
major role for ecology might be to delin- 
eate the constraints imposed by degrees 
of behavioral organization. In places 
Curio does this, sometimes explicitly, 
more often implicitly. For example, we 
learn that not only mammals but lizards 
and even spiders detour when stalking 
prey, moving away eventually to draw 
nearer. A more stimulating science 
would result were such information in- 
corporated into foraging theory rather 
than accumulated in isolation. All forag- 
ing models have constraints, and a vari- 
ety of models can be devised that incor- 
porate a variety of behavioral limita- 
tions. Such models can be tested one by 
one against the performance of a preda- 
tor and rejected if the animal seems un- 
able to behave "optimally." The psy- 
chologist Collier and others have already 
made a promising start in this direction. I 
predict an ever more fertile union of eth- 
ologists, ecologists, and psychologists as 
this field advances. 
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