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correct, as is evident from the following argument. Two compounds which
differ only by the replacement of one hydrogen by deuterium are con
sidered. Clearly, parts of the spectra of the D compound are shifted one mass
unit with respect to the H compound. This makes variable j of the deuterated
compound correspond to variable j of the non-deuterated compound for
many values ofj + 1. In the M-space this corresponds to a grand rotation and
the two points will thus be far from each other in M-space (Fig. 3). Conse
quently, the structural class is scattered among different parts of M -space
rather than being concentrated in a small part.

Because a change in a few substituents from, say, CH3 to C2Hs, or NH2 to
NHCH3 does not necessarily represent a significant change of chemical struc
ture, it can be concluded that the representation of spectra by their inten
sities at different mass number is unsuitable for statistical pattern recognition.

A better way to represent the spectra would be to use their periodic
transforms such as Fourier, Hadamard or autocorrelation transforms. They
have indeed been tried in pattern recognition for mass spectrometry [11-13] .
However, the use of the linear learning machine in these studies is unfortunate
for the reasons mentioned below, and the possible advantages of the trans
forms were masked by the choice of an unsuitable data analytical method.

Clerc and Szekely [14] have recently argued against such transformations
for mass spectra. However, the approach is preferred here because of the
following arguments. The transformed data are invariant to a translation of
the original spectrum. The transformations reveal periodicities because of
the loss of the same fragment ion from various ions. Hence, this solution
adopts the easily perceptible features of mass spectra as routinely observed
by the mass spectroscopist, and the transformed data should be better
suited for pattern recognition than are the original data.

(2) The class specification
Because pattern recognition can only recognize classes that in some

way have an objective existence in the given data, one has to specify the
classes in a multivariate sense according to mass spectral knowledge. This has
been done very little so far. Most applications of pattern recognition to
mass spectrometry has been made with the naive objective of recognizing
functional groups such as amines, alcohols, esters, nitro groups, etc. It has

Fig. 3. If a mass spectrum of a compound is represented as the intensities at different
/#I/Z values, the spectra of a compound and its deuterated analogue are in different quad
ftants in M-space, despite the fact that they are chemically very similar.
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