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The task of teaching statistics to novice scientists is a
daunting one. It is caught in the circularity that students with-
out data in hand find little use for a tedious formality that
seemingly only accidentally coincides with the closing stages
of a research project, which results in students with data in
hand either scratching their heads to recall long forgotten
formulas or (worse) digging through an impenetrable litera-
ture to find a technique for salvaging data collected under
less than ideal circumstances: low replication, unbalanced
experimental designs, collinearity, heteroscedasticity, auto-
correlation, and bias. Perhaps this new Primer of ecological
statistics will convince students of the first sort to take se-
riously the task of collecting scientific data before the ex-
perimental or observational projects are begun; perhaps for
the second sort it will rescue some term papers or theses.
Perhaps for professors of environmental statistics it will ren-
der the task of teaching a little less daunting.

This book is divided into three parts. Part I introduces the
basic ideas of probability and distributions of random vari-
ables (Chapters 1 and 2) and statistical concepts like location
and spread (Chapter 3). Chapter 4 is standard fare on fre-
quentist hypothesis testing with a too-hasty introduction to
Bayesian inference thrown in for balance. The unfortunate
effect is to put the reader slightly off-balance. It concludes
with the authors’ account of ‘‘three frameworks’’ for thinking
about hypothesis testing: randomization tests, parametric hy-
pothesis tests, and (again) Bayesian inference. Part II dis-
cusses experimental design and data management, emphasiz-
ing field experiments. This discussion is straightforward, but
useful. Finally, Part III introduces four families of statistical
tests for data analysis: regression; ANOVA; categorical data
analyses; and multivariate analysis using MANOVA, ordi-
nation and classification techniques, and multiple regression.
While Part III is a pretty standard catalog of parametric meth-
odology, the first two parts especially are a welcome addition
to the literature.

Because methodology exhibits an inherent gradient of so-
phistication, books on methodology must focus on a narrow
audience, which always comprises just a slice of the possible
readership. Books are written differently for novices and stu-
dents, intermediate users, and the various grades of experts.
Mixing audiences is disastrous, and it is attentive and devoted
authors who know their audience well. The usual error is that
some passages will bore the reader while others are tantaliz-
ingly elusive. Statistics is no exception to this rule, and nei-
ther is this primer. Nonetheless, its authors are to be com-
mended for having produced overall an extremely readable
and useful introductory textbook.

The gems are the chapters entitled ‘‘Managing and curating
data’’ (Chapter 8) and ‘‘Regression’’ (Chapter 9). The first
of these is brief, valuable, and unique. Though a discussion
is taking place at higher levels about the practical aspects of
data archiving and ethical discussions about data-sharing,
data-mining, and data-dredging, students are rarely encour-
aged to think very deeply about the tasks of data management.
Unfortunately, this practice results in a good deal of poten-
tially valuable data being lost to the scientific community
once it has been summarized and published; additionally,
results from pilot experiments and student projects rarely be-
come a part of the publicly accessible store of information.

The chapter on regression goes beyond the simple linear
model. Regression is introduced in this way (as it should be—
the simple linear model is the bread and butter of hypothesis
testing), but then after the usual topics have been covered
(estimation, variance components, hypothesis tests, assump-
tions, diagnostics) the chapter proceeds to introduce robust
regression, quantile regression, logistic regression, nonlinear
regression, multiple regression, and path analysis. The result
is just what the instructor wishes to achieve: the reader is left
with the impression that facility with regression is a useful
and achievable skill (because of the detail in the first part)
and not left with the naı̈ve impression that simple regression
exhausts the capabilities of the technique, but rather that a
raft of other methods exists for the specialized situations in
which the ecologist is commonly placed. Unfortunately, non-
linear relationships and non-constant variance seem more like
the rule than the exception in ecology. A further noteworthy
contribution of this chapter is the discussion of model selec-
tion, which, because it is presented in a general way, en-
courages the student to appreciate the ubiquity of the problem
in data analysis. Model selection is not a specialized topic of
simple regression, but is a general feature of the statistical
task. The student comes away knowing this. The final great
feature of this book is the emphasis throughout on the in-
creasing usefulness of non-parametric statistics, particularly
randomization techniques, which are presently underappre-
ciated and consequently underused.

Some disappointments: I think that students are often
trained to think of statistics as being a collection of idiosyn-
cratic and conceptually disconnected techniques (e.g., re-
gression, correlation, ANOVA, split plot design). If one’s
ideas about what information is to be collected happen to fit
one of these molds then so much the better, because a more
compelling story can be pieced together. But the student’s
general impression is that there is no coherent theory of sta-
tistics. This is backwards, and this book does little to correct
this impression. Experimental design or data collection
should begin with a thoughtful reflection on the research ques-
tion to be answered (this part is emphasized in this book) and
then a statistical procedure for inference should be derived
to answer this question (this part is not emphasized). In gen-
eral, data shouldn’t be shoe-horned into existing structures
just because the models are simple or because a particular
piece of computer software will perform the analysis auto-
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matically. Experiments should be constrained by the amount
of data required to answer a question and not by a paucity
of ways to represent a hypothesis. The reason that there is a
standard set of parametric techniques is because there are
deep theoretical relationships among the kinds of data that
can be collected and equally deep connections among the
different kinds of models that might be used to represent
relationships among factors and between factors and obser-
vations. As we seek and teach unifying concepts in our sci-
ence, so also we should seek and teach unifying concepts in
our procedures for inference. The generalized linear model
is one such unifying concept. Nonparametric regression is
another. While the generalized linear model is referred to
offhandedly, neither of these unifying concepts is discussed
in detail. This is this book’s greatest deficiency.

In conclusion, the conspicuous appearance of Bayesian in-
ference throughout this book requires a comment. It is first
introduced as an alternative ‘‘paradigm’’ for thinking about
statistics and discussed in greater detail as one of the ‘‘three

frameworks.’’ It comes up again in the chapter on regression
and in the discussion of contingency tables. But in all of these
places, the idea of prior and posterior probabilities versus
frequencies is more confusing than enlightening. Indeed, in
no case do the authors present the reader with enough infor-
mation to implement the Bayesian methodology and the mys-
tique surrounding Bayesian statistics is confirmed, rather than
dispelled. The authors would do well to eliminate the refer-
ences to Bayesian statistics in this volume entirely and instead
write an additional primer. If that book should be as readable
an introduction as this one, it would indeed be a valuable
contribution.
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