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                    Abstract
I respond to the bad lot argument in the context of biological systematics. The response relies on the historical nature of biological systematics and on the availability of pattern explanations. The basic assumption of common descent enables systematic methodology to naturally generate candidate explanatory hypotheses. However, systematists face a related challenge in the issue of character analysis. Character analysis is the central problem for contemporary systematics, yet the general problem of which it is a case—what counts as evidence?—has not been adequately discussed by proponents of inference to the best explanation. Facing this problem is the price of adopting abductive methods. I sketch an account of how systematists approach the problem of evidence.
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                    Notes
	This formulation captures Peirce’s later writings but would not suffice to distinguish abduction from induction in Peirce’s earlier writings. In his fifth Lowell lecture, Peirce held that both inductive and abductive (hypothetic) inferences enable the reasoner to construct a syllogism which explains the surprising fact of interest. The difference is that inductive reasoning concludes by affirming the rule of the syllogism, whereas abductive reasoning concludes by affirming the case. See for example (Peirce 1982, pp. 427–429).


	See Schaffner (1993) for a brief summary, focusing on Hanson’s (1960, 1967) analysis of scientific discovery as largely a matter of abductive (retroductive, in Hanson’s terms) inference. Schaffner argued that Hanson did not clearly distinguish between discovery as the initial generation of hypotheses versus a preliminary evaluation stage. Because Hanson did not offer a logic of generation, in Schaffner’s view Hanson’s abductive inference does not significantly differ from Schaffner’s analysis of the process of discovery along the lines of the hypothetico-deductive method. Scientists appeal to the familiar epistemic virtues that employ explanatory criteria in a preliminary evaluation of which hypotheses are plausible, prior to more formally organized testing in a strong evaluation phase.
Schaffner’s analysis demonstrates that skepticism about the prospects of abductive inference in filling out a logic of discovery does not entail skepticism about the prospects of developing some other logic of discovery. Schaffner presented a preliminary sketch of such a logic (pp. 8–63). The demonstration is salient because some proponents of abductive inference—notably, McMullin (1992)—have argued that only abductive inference enables scientific discovery that is both logically analyzable and genuinely new.


	One could ensure that the true explanation is among the set considered by including in the set the hypothesis that all other explanations considered are false (Lipton 2004). Such a hypothesis would have little to no explanatory power with respect to the contrastive question of interest, and inference to this type of explanatory hypothesis is of no use except perhaps as a starting point for further inquiry.


	Philosophers have often referred to the methodology of systematics since Hennig (1966) as cladistic. In systematics literature, the term “cladistic” is now associated with a particular subset of methods (parsimony) and practitioners (that eschew maximum likelihood and Bayesian approaches). Hennig’s phrase phylogenetic systematics also sometimes bears this association. The term “phylogenetics” is available to refer in general to contemporary systematic methodology.


	This works necessarily for monophyletic taxa: it does not necessarily work at species level and below, nor for groups in which reticulate inheritance is common (such as bacteria and archaea). For a basic three-taxon statement such as I am describing, biological entities can be treated as if they were monophyletic taxa. Over time, in most cases, eukaryote species will satisfy the logical requirements for three-taxon statements to obtain: each member of the species is more closely related to the other members of the species than to any non-conspecific organism. See Haber (2012) for discussion of cases in which the degree of genetic relatedness can come apart from ancestral relatedness considered at the level of the individual organism.


	There is also a null hypothesis, that the observations do not represent characters of separate, biologically real entities. The other hypotheses assume that the observed characters, whose distribution is to be explained, are characters of individual, biologically meaningful entities. The assumption is false in the case of an artifact, such as the “type specimen” of Piltdown Man (an artificial association of a doctored human skull and orangutan jaw).
The null hypothesis is also salient when dealing with fragmentary remains which might be assigned to individual organisms. For example, in dealing with a fossil left foot and a fossil right foot, found separately but proximately, paleontologists may attempt to determine whether the remains belonged to the same individual. If so, characters observed from the distinct fossil specimens would be united in a systematic analysis. Alternately, paleontologists might perform separate analyses on the basis of the individual parts—e.g., hypothesize cladograms on the basis of all left foot specimens, ignoring the right feet.
The determination of what counts as an individual organism can be problematic in some taxa, for example with many fungi.
 Hennig (1966) identified the ultimate unit of systematic analysis as the semaphorant (an individual organism during a restricted time span, “however brief”—p. 6), but restricted phylogenetic systematics to analysis of phylogenetic relationships that result in patterns of ancestry. Observations taken of the same individual are united so that the individual organism over its lifespan is treated as a single entity in phylogenetic analysis.


	Development of such strategies has been a critical research area in recent phylogenetics. Solving the philosophical problem just is a scientific challenge, and phylogeneticists have good reasons to think that contemporary tree-building strategies provide a good solution.


	Sober’s concern was to analyze whether and why systematists should take apomorphic characters to be more informative than plesiomorphic characters. In most situations, apomorphic characters are more informative than plesiomorphic characters, but Sober argued that it is the expected rareness of the shared characters rather than their status as derived (apomorphic) versus ancestral (plesiomorphic) that makes the evidentiary difference.


	Adanson did not in fact rely on the calculational method that Sneath (1964) ascribed to him, but rather appealed to comparative methods after already having proposed natural groupings of his specimens. Adanson thus did not exemplify a purely numerical, theory-free approach. The historiographic error about Adanson’s methodology appears to trace back through Candolle to Cuvier.


	The example summarizes Candolle’s approach to classifying the Crucifères, a group that corresponds to the family now called Brassicaceae; this includes mustard, cabbage, water cress, and 338 total genera (Al-Shehbaz et al. 2006).


	Candolle’s terms “primitive state” and “originally” are not to be understood here as evolutionary. The terms are compatible with evolutionary reasoning but would also fit with other theories about organic form. Candolle used the terms methodologically, in the sense described by Naef (1972) [1921], pp. 14–15.
Here I (like Whewell—e.g., 1857c, p. 365) use “aborted” for avorté; note that avortement does not always involve the complete loss of parts. Candolle’s definition: “Avortement (Abortus), état dans lequel un organe n’a pas pris l’accroissement qui lui est ordinaire, sans qu’on puisse toujours y reconnaître une cause immédiate” (de Candolle 1813, p. 406).


	Candolle required background knowledge about physical possibility and developmental resources, but he did not require knowledge that these possibilities and resources are partly the result of evolutionary processes. Knowledge about evolution may help, however, and is necessary to justify the assumptions systematists now make when using phylogenetic methodology. These assumptions are required to generate the set of patterns of relationship as possible explanations.
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