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In geology. most problems involve
mulliple companents. Factor analysis is
one of the statistical techniques for
examining the intrinsic relationships of
inherently multivariate data.

The book. Geological Factor Analysis,
IS a joint effort by three scientists of
different professional disciplines. The
senior author is a slatistician weil known
for his work 1n vanous factor solutions.
The other twe authors are geclogists
with wide experience in the applications
of factor analysis in geology.

Chapter 1 begins with a hypothetical
mining problem 1o ilustrate the possible
application of factor analysis in gealogy.
Chapter 2 describes the basic
mathematica!l and statistical concepts
which will beusedin factoranalysis. The
role of matrix algebra in factor analysis in
clearly intreduced. Chapter 3 explains
aims, 1deas. and models of tactor
analysis, Without knowledge of the
multivariate distribution of the variables
and the sampling scheme, results of
factor analysis can only be applcable to
the sample, and not to the population.
This conceptis usually ignored by users
Principal component analysis 1s distinct
from facter analysis, and their difter-
ences are authcratatively discussed.
Factor pattern and simple structure are
also explained.

InChapter 4, mathematcaf
procedures tor principle component
analysis and ‘true’ factor analysis (a new
but inadequate term) are discussed. The
‘true’ factor analysis includes a number
of solutions such as principal factor,
canonicai factor, generalized least
squares and rmaximum hkelhood
selutons The last three solutions are
nat widely applied to geology. The meris
of R-mode factor analysis are not
adequately discussed in the single
example givenn Table 4 IV. What it did

with the factor loadings was to work on
whether Ihe loadings are positive or
negalive, and large or small.
Interprelatiens from the analysis can be
obtaincd by close examination of the
correlation maltrix {Table 4 IVa). The
end-member concept plays an
imporiant rale in geological data
analysis. Q-mode tactor analysis.
designed for seeking end-members and
natural groupings from a set of abjects,
15 illustrated in Chapter 5. Comparisons
of the Q-mode method. correspondence
analysis and principal coordinates are
discussed with one set of artifical data.
In Chapter 5 and 6. the term ‘principle
component analysis’ as defined in
Chapter 4 1s replaced by the term

factor analysis’.

Chapter 6 gives an excellent
presentation of the steps in factor
analysis with a minimum of detailed
mathematics. lf wili be of Interest to
those who wish 1o use the method, but
are not interested in the mathematical
foundations involved The role of
multivanate normality in the analysis
deserves a greater discussion instead of
reterence 1o other papers. Geologists
who wish to apply the technigue to their
work are recommended to read
this chapter

The last chapter cites eight published
examples dermonstrating that the
technique can be used 1o solve many
types of problems. Each example begins
wih a statement of the problem. followed
hy matcnals of the study. metheds, and
interpretatons. In Section 7.6, an
example is given to demonstrate one
way of using the factor leadings for
further nurmerical work, aithough the
statistical assumption required has not
beenvenfied The chapter s concluded
by an overview ot geclogical problems
amenable Lo treatment by factor
analysis

In general, this bock emphasizes
computabonal steps. but does not
provide enough real examples from
which readers can walk through
interpretations and gan expenence
from the authors. When the technmique 1s
apphed to spatial or me series data, the
nature ¢f oblique facters has not been
adequately discussed In line 26 of page
59.the word factors' should be replaced
by ‘components’. Ttus book does not
have an index, and errors occur in
references.
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What s geological factor analysis?
The answer 1s puzzling. Or the whole,
the book discusses application of tactor
analysis (principal component analysis
in the sense discussed in chapter 4) in
geology

The book 15 a valuable reference for
geologists from research organizations
or industry with an elementary level of
statistics. The high price. however, Iimitlg
its use as a text book
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