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Recently, Bull et al. (1993) and de Quei-
roz (1993) argued for an approach to in-
tegration of diverse data sets in phyloge-
netic inference that we (Chippindale and
Wiens, 1994) termed the prior agreement
approach. This approach involves separate
analyses of data sets and does not allow
combination of data in certain cases in
which trees from separate analyses differ
substantially from each other. We argued
for an approach to phylogenetic analysis
of diverse data sets that involves character
weighting in the context of combined anal-
yses and discussed several potential prob-
lems of the prior agreement approach.
Huelsenbeck et al. (1994) commented on
our paper, and herein we attempt to clarify
several points with which they took issue.

Huelsenbeck et al. (1994) stated that they
did “not understand the claim that con-
ditions under which differential weight-
ing fails to solve the problem would cause
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our approach to fail.”” Our point was that
if a subset of the total data supports the
true phylogeny, and if those characters can
be identified and given the appropriate
weight(s), then the true phylogeny can be
recovered. If none of the data support the
true phylogeny, then we fail to see how
our approach or their approach could pos-
sibly find the correct tree.

Huelsenbeck et al. (1994) characterized
our view of the effects of lateral gene trans-
fer as “optimistic.” We suggested that lat-
eral gene transfer could be accommodated
by downweighting characters from the
transferred gene or by the addition of char-
acters not affected by the transfer. Huel-
senbeck et al. (1994) claimed that “at any
given moment, weak but true phyloge-
netic signal from one or more data sets
could be swamped by a large set of mis-
informative characters resulting from a lat-
eral transfer.” The main point of our paper
was that sets of misleading characters such
as these potentially could be downweight-
ed so as not to “swamp” the characters that
indicate the correct phylogeny. We also
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pointed out that lateral transfer is likely
only to involve a single gene or linked
genic array, and thus addition of other data
should lead to recovery of the true organ-
ismal phylogeny. In this case, Huelsenbeck
et al. (1994) appear to share our optimism;
they suggested that the tree agreed upon
by data from several genes will be the cor-
rect organismal phylogeny.

Huelsenbeck et al. (1994) stated that our
“position assumes that one can always
identify the more reliable (or unreliable)
characters” and that (under circumstances
of extreme branch length inequality) “ef-
fectively 100% of the ‘phylogenetically in-
formative’ characters will support an in-
correct tree.” Huelsenbeck et al. (1994) did
not describe how their approach could lead
to the correct phylogeny if separately an-
alyzed data sets yield alternative trees and
there is no way of knowing which set of
characters is more reliable. In such cases,
Bull et al. (1993) preferred to entertain the
alternative trees as possible phylogenies
rather than risk choosing an incorrect tree
from a combined analysis. We argue that
the combined tree(s) should at least be re-
covered and (if different from the trees from
the separate analyses) entertained as an-
other alternative hypothesis. Huelsenbeck
et al. (1994) did not explain how their ap-
proach would detect heterogeneity and/or
find the correct phylogeny if all (or most
of) the characters in all the data sets agreed
on the wrong tree. They also stated that
(in the case of branch length inequalities)
a posteriori weighting methods are “inef-
fective and may even increase the likeli-
hood of choosing the wrong tree.” Al-
though we do not know whether this claim
is true or not (Huelsenbeck et al. [1994]
cited no evidence to support it), successive
approximations is only one weighting
scheme among the many that we suggest-
ed.

Huelsenbeck et al. (1994) strongly criti-
cized our two hypothetical examples. Our
first example (Chippindale and Wiens,
1994: fig. 2) was meant to illustrate the
problem of incongruence between trees
from separate and combined analyses (i.e.,
novel alternative hypotheses may be

missed completely if the data are not com-
bined), using an example similar to the one
presented by Barrett et al. (1991). We sim-
ply increased the number of characters
from Barrett et al.’s (1991) example to show
that nonparametric bootstrapping (Felsen-
stein, 1985) was not necessarily a solution
for avoiding such problems. Huelsenbeck
et al. (1994) criticized us for declaring the
combined tree to be correct in this hypo-
thetical example (perhaps reasonably), but
whether the combined tree actually is the
true phylogeny in this case (it certainly
may be) is not critical to our argument.
Furthermore, we argued that such cases of
incongruence between the trees from sep-
arately analyzed and combined data are
common in real data sets (Chippindale and
Wiens, 1994: table 1); we believe that this
is more relevant than whether or not we
can construct a simple evolutionary model
to explain the phenomenon. We also point-
ed out that the simulations of Bull et al.
(1993) showed that accuracy generally in-
creases with increasing numbers of char-
acters, leading us to believe that the com-
bined tree (which uses the most characters)
is most likely to be the correct one (barring
inconsistency). The point of our second ex-
ample was that the methods suggested by
Bull et al. (1993) for detection of hetero-
geneity (e.g., nonparametric bootstrapping
[Felsenstein, 1985]; T-PTP test [Faith, 1991])
could ignore extremely disparate amounts
of phylogenetic evidence present in sep-
arately analyzed data sets. Huelsenbeck et
al. (1994) made much of the fact that we
cited no specific evolutionary model for
generating our hypothetical data. Yet, an
example similar to the one in our (1994)
figure 3 presumably could be generated
(for alarge number of characters) using the
same model as in the simulations in figure
4 of Bull et al. (1993), with a ratio of rough-
ly 95% consistent characters to 5% incon-
sistent characters (vs. the 50:50 or 20:80
used in their study). We do not see what
makes our choice of combinations of char-
acter types “whimsical” and theirs “real-
istic.” Our hypothetical examples illus-
trated a few of the general problems of
dealing only with subsets of the total data,
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problems that de Queiroz (1993), Bull et al.
(1993), and Huelsenbeck et al. (1994) have
not addressed to our satisfaction.

We laud the attempt by Bull et al. (1993)
to examine the consequences of combining
data versus separate analyses on the ac-
curacy of phylogeny estimation, and we
look forward to seeing the results of their
future research. However, these authors
acknowledged that they have not yet (1)
recommended a specific method to detect
heterogeneity, (2) shown whether hetero-
geneity exists in nature, and (3) shown that
its recognition (and the resulting preven-
tion of data combination) will improve
phylogeny reconstruction. We believe that
data combination is a crucial part of the
analysis of diverse data sets because (1) ac-
curacy in phylogeneticinference generally
increases with increasing numbers of char-
acters, and the combined analysis will si-
multaneously incorporate the maximum
number of characters; (2) most characters
(considered across a given genome) should
share a common phylogenetic history, so
that misleading characters should (overall)
be outnumbered by characters that reflect
the true organismal relationships; and (3)
combination of data can reveal interactions
among sets of characters, whereas these in-
teractions may be hidden by considering
only subsets of the total data. We believe
that systematists should not be discour-
aged from combining their data, and we
suggest that a more useful direction for
future studies of data integration might be

to emphasize consideration of the process-
es of character evolution (through char-
acter weighting) rather than agreement
among partitions of the data.
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Note added in proof.—In recent talks at the annual
meetings of the Society of Systematic Biologists (Ath-
ens, Georgia, 16 June 1994), Swofford and Cunning-
ham, Bull, and Huelsenbeck suggested that the Mick-
evich-Farris Index (1981, Syst. Zool., 30:351-370) may
be useful in tests of heterogeneity.



