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Sharkey (1994) recently introduced a
suite of new compatibility measures and a
new method of tree construction, the re-
duction routine, that uses his character dis-
criminate compatibility measure as a basis
for differential weighting of characters.
These new measures and the reduction
routine require that characters be polar-
ized and that they be binary or, if multi-
state, that they be ordered so that they can
be represented by an analytically equiva-
lent set of binary factors. Because much
systematic data comprises unordered mul-
tistate characters (e.g., DNA or protein se-
quences) and polarity is often uncertain,
the applicability of these new methods
would seem to be severely limited. How-
ever, Sharkey (1994) also proposed that his
discriminate character compatibility mea-
sures be used to polarize characters of un-
certain polarity and to order unordered
multistate characters.

Sharkey's techniques for ordering and
polarizing characters are conceptually the
same. In each case, all possible data sets
comprising alternative polarizations or or-

derings are compared, and his data set dis-
criminate compatibility measure or aver-
age data set discriminate compatibility
measure are determined for each. The po-
larity and/or ordering implied by the data
sets that achieve the highest values for
these indices are adopted, and the ordered,
polarized data are input into the reduction
routine. Sharkey (1994) provided examples
of this approach, but his examples are very
simple. In assessing polarity, he considered
the case of a data set of three binary char-
acters, one of which is nonpolar. Alterna-
tive polarities produce just two data sets
to be evaluated using the discriminate
compatibility measure. For ordering mul-
tistate characters, he considered a data set
of four binary characters and a single
three-state character, requiring nine alter-
native data sets to be evaluated.

Unfortunately, computational problems
will arise as increased demands are made
of these methods. When used to polarize
binary characters, the number of alterna-
tive data sets to be compared is 2", where
n is the number of such characters. Thus,
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for example, with 10 characters there will
be a little over a 1,000 alternative data sets,
with 20 there will be over one million, with
30 over one billion, and with 100, a mod-
erate number by modern standards, the
number is in excess of 1030. Even with
powerful computers, the time required for
such comparisons will render the ap-
proach impractical in many cases.

Similarly, increases in the number of
states of unordered multistate characters
produce exponential increases in the num-
ber of possible character state trees, just as
increases in the number of taxa increase
the number of possible trees. Thus, for
four-state characters (e.g., nucleotide se-
quence data) there are 64 (polar) character
state trees, and for five-state characters
(e.g., nucleotide data with indels coded as
an additional state) there are 565 (polar)
character state trees. A modest data set in-
cluding 100 unordered and unpolarized
five-state characters would require that
some 10275 alternative polarized and or-
dered data sets be compared to select one
for input into the reduction routine. An ad-
ditional problem not discussed by Sharkey
(1994) concerns the possibility that his ap-
proach might yield multiple equally opti-

mal solutions rather than a single optimal
solution.

Wilkinson (1992) suggested that com-
patibility methods might be applied to the
problem of ordering multistate characters
but did not discuss the practicalities. Shar-
key's (1994) methods provide a step to-
wards exploiting compatibility methods
for ordering and polarizing characters and
may be applicable to small data sets, but
the practical problems will make their ap-
plication to many data sets, including most
molecular data, infeasible. As in parsimo-
ny analysis, heuristic methods might be
developed to extend these approaches to
cases where exact methods cannot be ap-
plied, but what form such heuristic meth-
ods might take is unclear.
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