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In phylogenetic analyses missing data are cha-
racters that cannot be coded for a given taxon
because the information for some reason is not
available. Fossils are an example of a source that
usually results in missing entries. The problems
emerging from missing data are innumerable:
resulted cladograms are often poorly resolved -
especially consensus trees -, taxa with missing
information usually "float" into different posi-
tions during cladogram search, there is an impact
on support measures, as bootstrap and jackknife,
and there are significant effects in the accuracy of
topologies, even though some advocates that mis-
sing entries do not decrease phylogenetic accu-
racy. Kearney & Clark (2003) discuss possible
"solutions" for those problems, but none has been
widely accepted. As pointed by Wiens (2006),
there is a need for more exhaustive studies.

According to Wiens (2006), missing entries are
less damaging in matrices with a great number of
characters, as usual in molecular phylogenies. He
corroborated the hypothesis that missing entries in
matrices with few characters decrease phylogene-
tic resolution, as in most morphological studies,
including those with fossil data. The questions we
intend to explore: is it possible to scientifically
choose between accepting or denying missing
entries? Do we have tools that allow us to decide
whether taxa with missing entries are informative
or uninformative? The answer is no. There is no
way to decide if a taxon should be removed or not
in a phylogenetic inquiry. Hence, how to decide
whether missing entries can be used with minor
negative consequences? 

Kearney & Clark (2003) try to define some
points to be considered prior to the choice for or
against missing entries. One of the issues con-
cerns the consequences of missing entries to
phylogenetic support measures as bootstrap and
jackknife. 

Let us briefly exam the role of missing entries
in support measures. Makovicky (2000) adopted a
similar perspective but does not deny the validity
of such values. Bootstrap and jackknife are quite
sensible to changes in data matrices. If these chan-
ges decrease phylogenetic resolution, the values of
support measures will also decrease. Accordingly,
we are able to say that the decrease of support
values means worst phylogenetic resolution. The
results of a simple simulation made in PAUP*
(Swofford, 2000) show that the inclusion of a
hypothetical taxon with information completely
lacking decreases significantly the values of boots-
trap and jackknife in majority-rule consensus trees
(Fig. 1).

If missing entries are inserted in data matrices,
and if such entries cause the collapse of clades and
the decrease of resolution, we should expect that
bootstrap, jackknife and so on will decrease the
same way.

As a logical consequence of such reasoning, mis-
sing entries lead to low values of support and should
be discarded a priori since such measures are used
to describe if a tree is worthwhile or not. At this
point, the discussion gains a new perspective: do
support measures really represent the reliability of a
certain phylogenetic reconstruction?

According to Popper (1959), tautologies have
no predictive power. In sum, it is not possible to
falsify any hypothesis using the same sort of evi-
dences that were used to construct the hypothesis.
Bootstrap and jackknife, as indirect support mea-
sures, are tautological procedures. They do not
represent anything as clade reliability or phyloge-
netic accuracy, no matter their values. In the words
of Siddall (2002, p. 83), such measures are not
confidence values since "[…] the reference uni-
verse has been obtained from the start and resam-
pling can only tell you how a poor a tree might
have been if it was based on a random sample of
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those data". Therefore, bootstrap and jackknife
values should not be used to choose between the
maintenance of a certain kind of data or its exclu-
sion. This is the case of missing entries. Bootstrap
and jackknife could decrease with missing entries
but, as they do not test the falsifiability of a phylo-
genetic hypothesis as support measure should do,
such values are not important - they cannot predict
the behavior of any particular group in a phyloge-
netic analysis after the addition or exclusion of
data or taxa.

There is a need for scientific tools to deal with
a pervasive problem as missing entries. However,
such tools should be based on scientific procedu-
res and not on methodological delusions as sup-
port measures or clades reliability. Simulations
and "real world" problems should be analyzed
under such strict scientific perspective, in order to
provide phylogenetic hypothesis that are deeply
tied to the evolutionary process and which are not

simple representations of untreated and sterile
databases.
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Fig. 1. Simulation made in PAUP* based on a hypothetical matrix without missing entries (left column) and with a
taxon whose all entries are missing (right column)


