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WHAT DO SEISMOLOGY AND
NEUROPHYSIOLOGY HAVE IN COMMON? -
- STATISTICS!

David R. Brillinger
" F.R.S.C.

Dedicated to my teachers at the University of Toronto and
the University of Toronto Schools

1. Introduction

Seismology is the branch of science concerned with the investigation of
earthquakes and related phenomena. Its goals include: learning about the
Earth’s and planets’ interior composition and predicting the time, size and
location of future earthquakes. In contrast, neurophysiology is the branch of
science concerned with how the elements of the nervous system develop, func-
tion and work together. Its goals include: explaining notions like memory,
emotion, learning, sleep, expectation and, less heroically, how individual neu-
rons respond to stimuli, transmit information and change with environment.
The definitions may make these two fields seem remote from each other. In
point of fact, however, they are intimately tied together through use of a com-
mon methodology - statistics.

Statistics is the science concerned with the collection and analysis of
numerical information (data) in order to answer questions wisely. It is charac-
terised by an interplay between axioms and data and, in particular, is con-
cerned: with making statements that go beyond the data collected (inferences),
with explanation and understanding, with prediction and control, with
discovery and application, with justification and classification. These concerns
are patently common to seismology and neurophysiology - hence a connec-
tion.

Throughout much of my career 1 have collaborated with seismologists
and neurophysiologists. In this article T would like to present some examples
of statistical concepts and techniques that I have found myself making use of
in problems arising from both seismology and neurophysiology.

2. Some Statistical Background

"What'’s the use of their having names,” the Gnat said, "if they won’t answer
to them? “No use to them," said Alice, “but its useful to the people that
name them, I suppose. If not, why do they have names at all?"

Alice’s Adventures in Wonderland

The statistician approaches a substantive problem with knowledge and
experience concerning a particular collection of concepts and techniques.
These tools often incorporate a notion of randomness and have proven
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