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Abstract

De Laet (2015) claimed that minimization of ad hoc hypotheses of homoplasy does not lead to a preference for trivial opti-
mizations when analysing unaligned sequence data, as claimed by Wheeler (2012; see also Kluge and Grant, 2006). In addition,
De Laet asserted that Kluge and Grant’s (2006) parsimony rationale is internally inconsistent in terms of Baker’s (2003) theoret-
ical framework. We argue that De Laet used extraneous presuppositions to critique Wheeler’s position and, as such, his criticism
should be considered cautiously in terms of its scope. Finally, we demonstrate that considering Kluge and Grant’s parsimony
rationale as inconsistent rests on De Laet’s misunderstanding of the ideographic character concept and the consequences of
relating it to Baker’s rationale.
© The Willi Hennig Society 2017.

De Laet (2015; DL henceforth) stated that it “is not
correct” (p. 550) to affirm that minimization of ad hoc
hypotheses of homoplasy always leads to a preference
for trivial optimizations when analysing unaligned
sequence data, as claimed by Wheeler (2012; see also
Kluge and Grant, 2006). In addition, DL argued that
applying Baker’s (2003) philosophical framework to
indels, as proposed by Kluge and Grant (2006), leads
to a preference for explaining an indel of length n by
one indel event of length n, rather than by n indel
events of length one. As such, DL (p. 559) asserted
that Kluge and Grant’s (2006) parsimony rationale
based on Baker’s (2003) theoretical framework is
“internally inconsistent”. Considering DL’s claims,
where the epistemological justification of parsimony in
phylogenetic inference is at stake, we assessed his affir-
mations in the context of Popper’s (2009)

characterization of scientific criticism.1 We find that
DL’s position in relation to trivial alignments (i.e.,
alignments that are obtained by simply juxtaposing all
observed sequences) does not reveal any internal con-
tradiction within Wheeler’s (2012) position and, as
such, his criticism should be considered cautiously.
Finally, we determine that the purported internal
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1Popper’s philosophy of science has been discussed extensively

within systematics (see, for example, Gattei, 2003; Rieppel, 2003a,b;

Vogt, 2008, 2014; Kluge, 2009; Crother and Murray, 2015 and refer-

ences therein) and diverse scientific disciplines (e.g., Hansson, 2006;

Persson, 2016). We are aware of some of the alleged shortcomings of

Popper’s position that, according to some authors, render Popper’s

falsificationism fatally flawed (e.g., Vogt, 2014). Nevertheless, we are

also aware that several theoretical components tightly related to

Popper’s philosophy of science, such as simplicity, unification and

maximization of explanatory power, have been repeatedly recognized

as epistemological virtues of scientific explanations (Farris, 1983;

Koertge, 1992; Norton, 2000; Baker, 2003), and as such, we consider

that Popper’s (2009) characterization of scientific criticism, which

allowed him to criticize the inductive logic and establish his demar-

cation criterion, is an extremely useful tool to consider in the episte-

mological debate.
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inconsistency of Kluge and Grant’s (2006) parsimony
rationale rests on DL’s misunderstanding of the conse-
quences of integrating the ideographic character con-
cept (see Grant and Kluge, 2004) with Baker’s (2003)
rationale.
According to Popper (2009), all scientific criticism

consists of identifying contradictions. A contradiction
may be a purely logical one, which can be demon-
strated by highlighting internally inconsistent positions
(logical method) or may be an empirical one, which
should be demonstrated by contradiction with the
facts—that is, with experience (empirical method; Pop-
per, 2009). The logical and empirical methods of criti-
cism may be called methods of immanent criticism.
Popper (2009) also characterized a method of criticism
called transcendent criticism, which is the confronta-
tion of two different theses—using a contradiction
between one position assumed to be true and another
that is being criticized as evidence against the latter.
Nevertheless, Popper (2009) warned that although the
latter criticism method can sound persuasive and even
be exceedingly illuminating, it will never be sufficient
for a clear refutation. Having conceptualized Popper’s
(2009) characterization of scientific criticism, we will
focus on DL’s claims.
De Laet (2015) demonstrated (see also De Laet, 2005)

that, under his interpretation of parsimony, trivial
alignments would never be considered as optimal solu-
tions. From this, DL concluded that asserting that mini-
mization of ad hoc hypotheses of homoplasy (sensu
Farris, 1983) always leads to a preference for trivial
alignments, as claimed by Wheeler (2012; see also Kluge
and Grant, 2006), is not correct. However, DL did not
explicitly acknowledge that his criticism is based on an
extraneous parameter (i.e., subcharacters; see the next
paragraph) that is not relevant within Wheeler’s (2012)
explication of parsimony as minimization of total cost.
According to DL’s understanding of parsimony, tree

alignments that simultaneously minimize the total
number of indels, substitutions and subcharacters
maximize the amount of similarity that can be inter-
preted as homology. The number of subcharacters in a
tree alignment amounts to the number of regions of
the tree where a certain position is applicable and is a
way to quantify the amount of compositional homol-
ogy (i.e., base-to-base similarity; see also De Laet,
2005). Conversely, within Wheeler’s (2012; see also
Wheeler, 2001) dynamic homology framework, charac-
ters are treated as transformation events, not objects
aligned according to similarity (see Kluge and Grant,
2006) and consequently subcharacters are meaningless.
Wheeler’s (2012) premise that minimization of ad hoc
hypotheses of homoplasy (sensu Farris, 1983) always
leads to a preference for trivial alignments is a logical
consequence of the observation that, under the
dynamic homology approach, the co-optimization of

total steps and extra steps need not occur (Wheeler,
2012). That is, in traditional pre-aligned data there is a
direct proportional relationship between tree length
(i.e., total steps) and extra steps (i.e., homoplasy), and
therefore minimizing total or extra steps makes no dif-
ference (Grant and Kluge, 2009; Wheeler, 2012). Nev-
ertheless, when the alignment is allowed to vary this
relationship is lost and minimizing steps is not the
same as minimizing homoplasy, a fact recognized by
Farris (2008, p. 829) as “well known”. This aspect was
precisely one of the motivations of Kluge and Grant
(2006) to propose a novel justification of parsimony
based on the anti-superfluity principle.
De Laet’s (2015) criticism did not uncover any logi-

cal or empirical contradiction within the context of
what is asserted by the thesis that is being criticized.
Rather, DL criticized Wheeler’s (2012) position by
using a completely extraneous parameter, establishing
a typical transcendental critique. As expected, several
contradictions can emerge when a new parameter is
quantified when comparing competing hypotheses, as
DL underscored in his paper (see DL’s figs 6, 7). Nev-
ertheless, we consider that it is important to make
clear that these differences are a priori expected
because they are the consequence of applying two con-
flicting justifications of parsimony to the phylogenetic
analysis of unaligned sequence data: minimizing ad hoc
hypotheses of transformation events sensu Kluge and
Grant (2006) versus maximizing the amount of similar-
ity that can be interpreted as homology sensu DL.
De Laet’s (2015) second claim is focused on the sup-

posed internal inconsistency of Kluge and Grant’s
(2006) parsimony justification, as it pertains to Baker’s
(2003) rationale. According to DL, applying Baker’s
(2003) theoretical framework to indels leads to a pref-
erence for explaining an indel of length n by one indel
event of length n, rather than by n indel events of
length one. That said, we will now demonstrate that
DL’s criticism rests on a misunderstanding of the ideo-
graphic character concept2 (ICC) originally advocated
by Hennig (1966) and thoroughly discussed by Grant
and Kluge (2004), and the consequences of relating the
ICC to Baker’s (2003) rationale.

2The ideographic character concept has been criticized by several

authors (e.g., Assis and Brigandt, 2009). Nevertheless, these critiques

do not focus its claims on the ontological status of the ideographic

concept per se (see G€opel and Richter, 2016; for a recent endorse-

ment of the ICC), but focus their attention on the utility of similar-

ity as an empirical tool to recognize homology. Remarkably, Kluge

and Grant (2006, p. 279) already commented on this aspect and suc-

cinctly stated: “The bottom line is that the concept of similarity is

irrelevant to the evolutionary scientist. Similarity may be useful oper-

ationally, but only insofar as it facilitates the ostensive (by reference,

pointing, or enumeration) or extensional (denotative) definition of

character-states in the delimitation of what are hypothesized trans-

formation series, of which the transformation event(s) are a part”.
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The example that Baker (2003) discussed is related
to different competing explanations for the observa-
tion of a missing ½-spin following beta decay in the
atomic nucleus. According to Baker (2003), the
hypothesis that only postulates one neutrino with a
spin of ½ (H1) maximizes the explanatory power and
as such should be preferred over any other hypothesis
which postulates n > 1 neutrinos each with a spin of
½n. As Baker (2003) underscored, H1 is able to
explain the relevant available evidence (spin loss of ½)
and even serve as the basis for a better explanation of
non-observations. Moreover, Baker (2003: p. 257)
clearly stated:

Recall that the neutrino case study involves the postulation of

a number of qualitatively identical individual particles which

collectively explain some particular observed phenomenon.

The explanation is additive in the sense that the overall phe-

nomenon is explained by summing the individual positive

contributions of each particle.

Baker (2003: pp. 257–258) also asserted that in cases
where the postulated entities are not qualitatively simi-
lar (i.e., non-additive explanations), his rationale
would not be applicable.
De Laet (p. 559) considered the phylogenetic expla-

nation of different sequence lengths as a non-additive
case, as he compared it with a non-additive example
discussed by Baker (2003: p. 257). Hence, in DL’s
view, Baker’s (2003) rationale is not applicable to the
phylogenetic explanation of variation in DNA
sequence length. Nevertheless, a key aspect misunder-
stood by DL is that, when the event-based ICC is con-
sidered, the additive condition as defined by Baker
(2003) is satisfied.
Grant and Kluge’s (2004) ICC defines characters as

transformation series of which the transformation
event(s) are a part. A transformation event (i.e., indi-
vidual), which is a historical process that we can never
directly observe, involves the modification of concrete
objects which may be complex phenotypic characters
or single nucleotides. Objects are causally related with
events and are expressive of certain of the knowable
characteristics of the event that can be exemplified in
sense-experience (Woodger, 1929; Kluge and Grant,
2006). Nevertheless, only events, which are causally
related to phylogeny, constitute the evidentiary entities
of phylogenetic relationships; regardless of the nature
of the objects that they may involve (e.g., one nucleo-
tide, 100 nucleotides, tail morphology, head morphol-
ogy), they are phenomenologically the same in the
causal law of inheritance, and as such are considered
identical and additive (Kluge and Grant, 2006). This
rationale led Kluge and Grant (2006) to assert that by
synthesizing the ICC, Baker’s (2003) rationale and
Farris’s (1967) characterization of a phylogenetic
hypothesis, h, it should be concluded that the

explanatory power of h is maximized by minimizing
the number of transformation events required to
explain the character states of the terminal taxa as
hypotheses of homology. Considering the case of the
phylogenetic explanation of different sequence lengths
as a nonadditive case, as DL asserted, implies a focus
on objects and not on events.
Note that in the neutrino case described by Baker

(2003), the relationship between object and event is nec-
essarily one-to-one, because in the beta decay one neu-
trino (object) is emitted in each decay process (event);
thereby the minimization of objects, and consequently
causal events, imply the maximization of explanatory
power. In the case of the molecular sequences, the back-
ground knowledge indicates that nucleotides (objects)
are free to evolve independently of one another and
indels (events) of various lengths can occur, so the rela-
tionship between event and object is not necessarily one-
to-one. However, this difference does not prevent sys-
tematists from applying Baker’s (2003) rationale to the
phylogenetic explanation of different sequence lengths,
because the event-based ICC clearly defines the eviden-
tiary entities that need to be minimized in order to maxi-
mize the explanatory power.
Having characterized the phylogenetic explanation of

differences in sequence length as an additive case, contra
DL, in which the relationship between event and num-
ber of objects involved is unknown, it is pertinent to ask
which position should be preferred a priori (i.e., before
conducting a phylogenetic analysis): explaining an indel
of length n by one indel event or by n indel events of
length one? The former position, claimed by DL as a
“more realistic view” (p. 559), actually goes beyond the
limited background knowledge about changes of DNA
sequence length throughout molecular evolution. As
stated above, the background knowledge shows that sin-
gle nucleotides are free to evolve independently, and
that indels of different lengths can occur with different
frequency (Zhang and Gerstein, 2003; Tanay and Sig-
gia, 2008; Sung et al., 2016). Nevertheless, there is not
enough empirical evidence to assume a priori that an
indel of length n is always caused by one and only one
indel event; in other words, that indel events always
affect multiple nucleotides at once.
The latter position, which implies the a priori

assumption of a one-to-one relationship between event
and object (i.e., explaining an indel of length n by n
indel events of length one), is able to explain all our
observations using the minimum possible transforma-
tion event (i.e., an event involving one nucleotide),
staying in the context of the limited background
knowledge. It is important to make clear that the ad
hoc assumption of a one-to-one relationship is not
equivalent to asserting that indel events always affect
one and only one base at a time. In fact, this assump-
tion may allow systematists to detect a posteriori (i.e.,
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after conducting the phylogenetic analysis) cases of
non-independence in insertion or deletion events (i.e.,
one indel event involving several nucleotides). Never-
theless, these cases cannot be accepted as background
knowledge in subsequent phylogenetic analyses,
because this position entails a bias toward a subset of
hypotheses (Grant and Kluge, 2005). In other words,
this position does not allow the possibility of detecting
cases of independence among nucleotides in insertion
or deletion events. Conversely, the assumption of a
one-to-one relationship, which stays in the context of
the limited background knowledge and as such repre-
sents the most severe test, should always be used in
additional cycles of reciprocal illumination (Kluge,
1998).
Considering parsimony as the minimization of ad

hoc hypotheses of transformation events, or the maxi-
mization of the amount of similarity that can be inter-
preted as homology, is not a trivial issue and strong
empirical effects can emerge when applying these con-
trasting epistemological justifications in phylogenetic
inference. Both positions agree in that minimization of
ad hoc hypothesis is a theoretical virtue of phyloge-
netic explanations, but they differ radically in their
treatment of similarity. We consider that the epistemo-
logical debate concerning parsimony in phylogenetic
inference will further benefit when clearly differentiat-
ing transcendental from immanent criticisms and when
embracing the event-based ICC and its consequences.
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