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Comment

J. C. Gower

There are several levels on which this paper could
be discussed—the development of graphical methods,
interactive data analysis, the OMEGA software, the
particular analysis presented or substantive issues of
dyestuff manufacture. One hardly knows where to
begin, so my comments will refer to all of the above,
except the dyestuffs, of which I know nothing.

We have only to recall Fisher’s well-known state-
ment “I have learned most of my statistics at the
machine” to realize that exploratory data analysis is
no new thing. Of course, in precomputer days, com-
putationally extensive methods of exploring data were
out of the question; it is said that before 1955 Biome-
trika had never published a paper with a multiple
regression containing more than five independent
variables, and perhaps this was not a bad thing. The
original batch mode of running computers did not
encourage exploratory analyses; neither did statistical
packages. For at least 25 years some workers, notably
John Tukey and his associates at AT&T Bell Labo-
ratories, have developed various brands of EDA, but
it is only with the recent availability of cheap powerful
workstations with high-quality graphics that these
methods are beginning to be used routinely. Once
again, statisticians can work closely with their data,
but now with vastly increased computing power asso-
ciated with excellent graphics.

We now have the computational technology, but do
we have the software? I believe not. Weihs and
Schmidli have made a brave attempt with their
OMEGA pipeline. However, the statistical facilities it
contains seem limited and do not contain many recent
advances; the same applies to the software design.
Thus statistically I would expect an interactive system
to have convenient methods for adding/deleting vari-
ables/samples, and OMEGA does not seem to have
these. Also I would hope to be able to handle more
structured samples. Perhaps it is a little early to expect
much of the work developed by the Gifi group in
Leiden to be included, but surely much of the Multiple
Correspondence  Analysis  (MCA)/Homogeneity
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Analysis/Fisher’s Method of Optimal Scores should
be available. MCA allows categorical data to be han-
dled and, indeed, is effectively a categorical variables
parallel of the biplot technique for quantitative vari-
ables; recent work allows quantitative and categorical
variables to be analyzed simultaneously. Weihs and
Schmidli rightly draw attention to the importance of
scales of measurement in multivariate methods. MCA
allows quantitative variables to be categorized and
then scored on new quantitative scales, from which
nonlinear transformations may be constructed; if one
wishes a smooth transformation, then spline functions
may be fitted. Similar types of information can
be found from the monotone transformations of non-
metric scaling. Surely these approaches to seeking
simplicity through dimension-reducing transfor-
mations are preferable to the ad hoc trial of standard
transformations, especially when these seem to be
applied en bloc to all variables.

Turning to the software design of OMEGA, its
structure as given in their Figure 1 seems less flexible
than desirable. One would like to repeat analyses after
dynamitally removing samples, or transforming vari-
ables, as guided by informative plots. At least this
requires a considerable element of feedback capability;
but, more appropriately, it demands a control process
that can pick out the next step required at the user’s
will rather than the strongly ordered structure sug-
gested by Figure 1. Perhaps I am wrong in interpreting
the figure in this way as some of the statements in the
text suggest rather more flexibility than I give credit
for. I doubt whether much is to be gained from devel-
oping special-purpose software for exploring multivar-
iate data. There are so many things that may be
needed for all types of statistical analysis that the

" additional overheads on good general-purpose statis-

tical software are not great. Most of the processes
described in this paper are already easy to do in
Genstat and must also be possible in other command-
based systems. What would be beneficial are a few
additional basic tools that facilitate interactive feed-
back and a good computing environment that allows
easy linking of different programs.

Another disappointment in OMEGA is the seeming
lack of the dynamic “animated control” graphics dis-
cussed in Section 4. Perhaps I am frustrated in the
same way as the authors are, and dynamic facilities
are available in OMEGA but cannot be demonstrated
on two-dimensional sheets of paper. Nevertheless, the
discussion of the example in Section 5 does not seem
to appeal to dynamic graphics unless one includes the
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