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PREFACE

We have written this book as a guide to the design and analysis of field studies of
resource selection, concentrating primarily on statistical aspects of the comparison of
the use and availability of resources of different types. Our intended audience is field
ecologists in general and, in particular, wildlife and fisheries biologists who are
attempting to measure the extent to which real animal populations are selective in their
choice of food and habitat. As such, we have made no attempt to address those aspects
of theoretical ecology that are concerned with how animals might choose their resources
if they acted in an optimal manner.

The book is based on the concept ofa resource selection function (RSF), where this
is a function of characteristics measured on resource units such that its value for a unit
is proportional to the probability of that unit being used. We argue that this concept
leads to a unified theory for the analysis and interpretation of data on resource selection
and can replace many ad hoc statistical methods that have been used in the past.

This second edition differs from the first edition in several ways. There is much
new material including the uses of the Akaike information criterion (AIC) for model
selection, a considerable rearrangement of the material on logistic regression, and
completely new chapters on discrete choice models, the analysis of data from
geographical information systems (GIS), approaches to studying resource selection
other than using RSFs, the uses of RSFs for assessing the risks involved to animals if
habitats are changed or estimating population sizes, and computer software that can be
used to carry out the calculations for RSF analyses.

The book has the following structure: Chapters 1 and 2 provide a review of
statistical methods that have been used in the past to study resource selection and some
examples of how different types of study can be analysed in terms of RSFs; Chapter 3
gives a briefintroduction to a range of statistical techniques that are used for modelling
data in the later chapters; Chapter 4 covers the particularly important special case where
the resources being studied are in categories of habitat or food types; Chapter 5 covers
the use of logistic regression for estimating a RSF; Chapter 6 covers situations where
samples of used or unused resource units are taken over a period of time; Chapter 7
covers the uses oflog-linear modelling; Chapter 8 (completely new) covers the uses of
discrete choice models; Chapter 9 (completely new) covers the use of GIS data; Chapter
10 covers the uses of discriminant function analysis as an alternative to logistic
regression for estimating RSFs; Chapter 11 gives some suggestions on how to analyse
data when the amount of use of resource units is recorded rather than simply whether
or not they are used; Chapter 12 covers methods such as compositional analysis that do
not use RSFs for studying resource selection; Chapter 13 covers the use of RSFs for
assessing the risks involved in habitat changes, and for estimating population sizes; and
finally Chapter 14 discusses some software that is available to carry out RSF
calculations. The book requires much special notation, and readers may find the list
that follows this preface to be useful in keeping track of this notation.

We acknowledge the help of many of our colleagues in writing this book.
Particularly, we acknowledge Dan Reed who assisted with early versions of Chapter 4,
Ed Arnett, C.R. Bantock, S. Farley (chair of the Interagency Brown Bear Study Team),
W.F. Harris, Gregory Golet, and Tom Ryder who provided us with raw data from their
studies, John Payne, David Yokel, Robert Skinner, Ed Merritt, Fritz Reid, Robb



Macleod and Dick Kempka for support and funding for the development of Chapters
9 and 12, Steve Arthur for figures in Chapter 8, Diana Craig who read over the final
manuscript for the first edition of the book, Ryan Nielson and Kimberly Bay who did
the same for the second edition of the book, Shay Howlin for help with analyses, and
Nadine Wilson who made many ofthe final changes to the text. Many users ofthe first
edition of the book also made comments that have helped us to improve the second
edition. However, any errors or omissions in this edition are entirely our responsibility.

BFIM, LLMc, TLM, DLT and WPE
Laramie, March, 2002
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w¥(X)

w(X)

w*(x,t)

w(X,t)

d*(x.t)

var(X)
cov(X,Y)
A,

A

EX)

Resource selection probability function for a single period of selection
where resource units are characterized by their values X = (x,,x,...,x,) for
variables X, to X

Resource selection function, which is w*(x) multiplied by an unknown
positive constant

Resource selection probability function for selection from time 0 to time
t

Resource selection function for selection from time O to time t

Probability that a resource unit is not used (‘survives') in the time interval
Otot

¢*(x,t) multiplied by an unknown positive constant

Coefficient of the variable X, in a resource selection or survival function
Estimate of f;

Standard error of the estimator of B

Log-likelihood chi-squared statistic for measuring the goodness of fit of
a model for data

Pearson chi-squared statistic for measuring the goodness of fit of a model
for count data

Standardized residual for the ith observation in a set of data
Population mean of the random variable X

Sample standard deviation of the variable X

Sample Pearson correlation between variables X and Y
Variance of the random variable X

Covariance of random variables X and Y

Size of a finite population of available resource units
Number of the A, units that are in category i

Proportion of the A; available resource units that are used
An estimate of w*;

Value that is exceeded with probability « by a standard normal random
variable

Expected (mean) value of a random variable X
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Q(x)

Number of category i resource units used by animal j

Number of category i resource units used by all animals

Number of resource units used by animal j

Total number of units used by all animals

Selection ratio for the jth animal and the ith resource category
Proportion of the resources available to animal j that are in category i
Sample estimate of m;;

Number of selection episodes

Probability that a type i resource unit will be used in the time interval
from ¢, tot

Probability of sampling an available resource unit
Probability of sampling a used resource unit at time t
Probability of sampling an unused resource unit at time t

Number of resource units of type i found in a sample of used units taken
at time t

Number of resource units of type i found in a sample of unused units
taken at time t

Probability of sampling a used resource unit when only one sample of
these units is taken

Probability of sampling an unused resource unit when only one sample of
these units is taken

Population mean vector

Population covariance matrix

A function such that selecting individuals with measurements x =
(X),X3,-.,X,) with probabilities Q(x) from one multivariate population will

produce a second population

Proportion of available units that are used
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