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PREFACE

Chemometrics is the art of extracting meaningful information from
chemical data by the combination of mathematics, statistics and com-
puters. Factor analysis, a strategy for deciphering matrices of multi-
variate data, is one of the most powerful techniques in the chemometric
arsenal. Although the method has been used in the behavioral sciences
since the early 1930’s, it went unnoticed by the chemical profession
until 1970, even though the methodology was ideally suited to solving
chemical problems.

I became interested in factor analysis after reading a chapter in
“Applied Group Theoretical and Matrix Methods”, a book written
by Higman, published by the Oxford University Press in 1955, and
recommended to me by my thesis advisor, Prof. Luigi Pollara. This
chapter concerned linear free energy, historically representing the first
application of factor analysis to a chemical problem. In 1961 I defended
my doctoral dissertation, part of which was devoted to the development
and applications of target factor analysis to chemistry. The laborious
calculations were carried out with a Marchant hand-operated electric
calculator, a prototype of which is on display in the Science Museum
in London, England.

My first publication on factor analysis, “Application of Factor
Analysis to the Prediction of Activity Coeflicients of Non-Electrolytes”,
appeared in Separation Science, 1, 661(1966), representing a joint ef-
fort with Phil Funke, Dan Matire and Lui Pollara, my colleagues at
Steven Institute. This work required the use of an IBM 1620 Com-
puter, which often devoured the computer cards.

In 1975 1 began to compile a list of publications from the chemical
literature that could, in some sense, be classified as involving factor
analytical principles. In collaboration with Prof. Howery of Brook-
lyn College and with helpful suggestions and contributions from Paul
Weiner, this effort produced a research text, “Factor Analysis in Chem-
istry”, which was published by Wiley Interscience in 1980.



Thus the seeds of factor analysis were planted in the field of chem-
istry. The story that followed 1s akin to “soft” drama, something pro-
found taking place so quietly and in such small steps that it is hardly
noticeable, as opposed to “hard” drama which is dramatic (like super-
conductivity or cold fusion) appearing overnight in public newspapers.
The soft drama of factor analysis in chemistry has slowly but steadily
unfolded. The seeds of the early investigations are just beginning to
blossom and bear fruit. So many new, inventive and ingenius devel-
opments and applications of factor analysis have recently appeared in
the chemical literature that it is impossible to keep abreast of the field.

The seeds have now flown to China. Those capable of reading
English are able to digest the wealth of information, the others must
struggle for the knowledge. The efforts of researchers, such as Prof.
Pan Zhongxiao and his colleagues, in compiling, translating and writ-
ing versions in the chinese language is needed to nurture and feed
Chinese scientists, including geologists, pharmacologists, biochemists,
food specialists, chemical engineers, statisticians, efc., as well as chemists.
Such a fertilizing rain of information will undoubtedly produce new
flowers in the field of factor analysis.

August 1991
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