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Butler updated?: A scientist is a text's way of
making another text.

David Hull's paper, A Mechanism and its Metaphysics, contains a very important elabora-
tion on the growing ediface of his "scientific theory of sociocultural evolution": a specific
link between his mechanism for conceptual evolution and the demic or social group
structure of science. In the remarks that follow I discuss this development in order to
acknowledge its importance to a philosophy of conceptual change and express what I take
to be a tension emerging in Hull's work stemming from his reluctance to develop a
conceptual genotype/phenotype distinction and his account of the place of the demic
structure of science in his mechanistic account.

In a number of publications Hull (1975, 1978, 1982a, 1983a, 1983b) has pursued the
theme of an evolutionary account of scientific change. He has presented a number of
convincing arguments against the too hasty dismissal of the evolutionary viewpoint on
grounds of apparent failure of the analogy between biology and culture, e.g., that genes are
material but "memes" are not, that biological inheritance is Mendelian but cultural inherit-
ance is Lamarckian, that scientific change is progressive while biological evolution is not
(see especially Hull 1982a). However, Hull's more central concern is to develop a general
account of evolution sufficient to encompass social and conceptual as well as biological
change. This strategy, if successful, would yield both a dynamic theory of conceptual
change and an elaboration of the conceptual foundations of evolutionary theory, two major
goals of philosophy of biology. Moreover, while part of his means of doing so is to reason
analogically from biology, the merit of the generalized theory achieved is meant to depend
on its empirical explanatory content, including facts about conceptual change in science.

Hull has sketched in several places, including the present work, one of his most
compelling supports for the empirical status of his evolutionary perspective: an explanation
of why lying is a more serious, less frequent crime in science than stealing. The explanation
is important because it uses what Hull takes to be a mechanism driving conceptual
transmission to make a prediction about scientific social group behavior. According to the
theory, the goal of both science and scientists is to increase empirical knowledge. Hull
claims that scientists collectively can best achieve this goal by acting in their own best
individual interests, that is, to seek to have their peers, and in particular their closest
competitors, accept their work as their work.

The best show of this acceptance is for other scientists to use the work, that is to
incorporate it into their own work. Stealing another's work amounts to using it without
giving credit and, as Hull repeatedly stresses, scientists want credit. Stealing thus hurts the
victim of the intellectual theft by not conferring credit, though the merits of the idea do not
depend on the credit going to the originator. Lying, on the other hand, hurts anyone who
incorporates the lies in their work. It's bad enough that the users of the lie have to grant
some credit to the liar, leaving less credit for themselves, but if the lie is found out through
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the ongoing testing and checking process characteristic of science, the support the users
gain in exchange for the credit they granted will dissolve. Thus, stealing should be more
common in science than lying because it damages fewer people far less severely, and
although the current paper presents no data on the subject, Hull's examples are suggestive.

There is thus a central trade-off for scientists, as Hull sees it, between their desire for
total credit and their need for support in seeking their goal. Hull frames this optimization
problem in terms of a concept he introduces in the current paper, conceptual inclusive
fitness, elaborating on his earlier explanation of altruism (cooperation) among scientists
(Hull 1978). Credit represents the benefit to the scientist to whom credit is granted. Credit,
in other words, represents the contribution to the "fitness" of the scientist who holds the
idea (depending in part on how original the idea is with the holder). This concept casts the
best interest principle stated above in terms analogous to the concept of biological inclu-
sive fitness formulated by Hamilton (1964) and expressed by Dawkins as follows:

The inclusive fitness of an organism is not a property of himself, but a property f his
actions or effects. Inclusive fitness is calculated from an individual's own reproductive
success plus his effects on the reproductive success of his relatives, each one weighed by
the appropriate coefficient of relatedness (Dawkins 1983, p. 186).

Hamilton's analysis leads to a simple inequality expressing the idea of inclusive fitness
which has come to be called Hamilton's rule: the ratio of the cost of "donating" a behavior
enhancing the fitness of other organisms to the benefit of "receiving" behaviors enhancing
the given organism's fitness must be less than the degree of genetic relatedness of the
organisms, or r < c/b (see Wade 1978a). Likewise scientists, in seeking acceptance of
their work, require support from other scientists and they donate credit in exchange. The
ratio of the cost of donated credit to the benefit of support received must, if the analogy
from biology is to hold, be less than the degree of conceptual relatedness.

The current paper advances beyond Hull's earlier sociobiological account by explaining
the cooperative/competitive structure of scientific activity in terms of the notion of
inclusive fitness. A premium is thus placed on elaborating the notion of conceptual
relatedness beyond the broad genealogical conception at the center of Hull's analysis of
conceptual systems and social groups as historical individuals. The modeling strategy for
biologists has been, as Hull noted, "to explain all phenotypically altruistic traits in terms of
genotypic selfishness" (Hull 1978, p. 687), and the success of the strategy has depended on
the extent to which sociobiologists have been able to use information about genetic
relationships to make and confirm predictions. A central problem for Hull's approach,
then, is to specify how conceptual relatedness is to be assessed.

The conceptual evolutionary process, in light of these considerations of inclusive
fitness, can be expressed as a process of maximizing conceptual inclusive fitness. Scientists
strive to increase their conceptual inclusive fitness by trying to gain credit (acceptance of
their views as their views) without paying too much in support for others' ideas, undermin-
ing their own credit. In trying to gain credit, scientists try to spread their own ideas among
members of the community to form a conceptual "kin" group. The conceptual relatives
thus created are scientists who share ideas due to common conceptual descent. The actual
transmission of ideas from one scientist to another is crucial to this process of structuring
scientists into kin groups since descent with modification rather than similarity is the
relation central to the evolutionary process.

Hull's reliance on a "reductionist" approach to conceptual evolution is taken from (and
also similar to) the sociobiological perspective of some kin selectionists and the still more
extreme "gene's eye view" of Dawkins (1976). Equating credit with the fitness contribution
to the scientist of his/her holding of an idea gives Hulls's account the kind of analytical
tractability which is appealing in Dawkins' genic view of selection. This is both under-
standable and curious.
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Hull's reductionism is understandable, on the one hand, because he follows Dawkinsian
lines in generalizing evolutionary theory in terms of replicators and interactors, leading him
to a view of conceptual evolution similar to Dawkins' for biological and social evolution
(see Hull 1980). In addition, the difficult problem of drawing a distinction between
conceptual phenotypes and genotypes makes the reductionist view attractive on conceptual
grounds. The gene's eye view makes it unnecessary to talk in terms of biological pheno-
types except as an expediency for tracking genes, and so its adoption as a standard, by
analyzing conceptual fitness in terms of credit due to individual ideas, helps avoid the
demand for a conceptual genotype/phenotype distinction in the first place. Social groups of
scientists may be expedient for individuating conceptual systems and Hull uses the type-
specimen method borrowed from biological systematics to exploit that expediency, but
credit is conferred or denied in virtue of the value of particular ideas, not because it is
"sociable" to do so (see Latour and Woolgar 1979 for an analysis of "value" in economic
terms).

Dawkins has presented well-known arguments to the effect that what matters in evolu-
tion is differential replication and that genes are the only good candidates for biological
replicators. The concept of inclusive fitness in biology helps explain why certain sorts of
social behavior among organisms can be favored in evolution thus conceived: one's genetic
relatives have replicators in common and it is to one's own genetic advantage under some
conditions, albeit vicarious with respect to phenotypes, to aid the survival and reproduc-
tion of one's kin in order to aid the spread of one's own genes.

Hull sees a natural extension to conceptual evolution in Dawkins' concept of "memes"
(Dawkins 1976). Memes are units of conceptual replication which exist in some physical
form in peoples' (and for Hull's purposes, scientists') brains. They are transmitted from one
brain to another via a number of physical vehicles functioning as intermediaries such as
books, journal articles, and computers. Thus, on analogy with genes, memes maximize their
fitness by residing in "machines" (scientists) which strive to maximize their conceptual
inclusive fitness, lending more support to those scientists more likely to have memes in
common with them, in virtue of a descent process resulting from social learning (see Boyd
and Richerson 1985).

Hull's reductionism is curious in that Dawkins (1983, ch. 10) laments the concept of
biological inclusive fitness as a last ditch effort to save the traditional, misplaced focus on
the organism as the unit of selection. Hull, to the contrary, takes the scientist to be an
important unit of analysis in his theory. The divergence from the Dawkinsian line here with
respect to conceptual evolution is important because it makes the role of still higher-level
entities, such as social groups, crucially ambiguous in Hull's theory.

In one sense, the ambiguity is acceptable because it is an empirical question whether
higher-level entities can serve as replicators as well as interactors. But in another sense, the
ambiguity is whether the analogy with biological inclusive fitness is intended to carry the
Dawkinsian judgment that only memes (and no more inclusive conceptual entities) have
sufficient longevity, fecundity and copy fidelity to serve as replicators.

Thus if we accept Dawkins' disclaimers about biological entities at higher levels than
the gene and conclude that Hull's scientists are just convenient packages with which to
study meme transmission, we may be led to conclude that no interesting causal processes
relevant to conceptual evolution (as opposed to mere human needs to be sociable) are
involved in structuring social groups because social groups are epiphenomena. But if we
reject Dawkins' reasoning about organisms and suppose that scientists and social groups
are important entities in conceptual evolution, we still need to know how they are
important: as interactors which are needed to explain meme-level replication as differen-
tial, or as replicators subject to higher-level forces.

In other words, it is unclear whether the analogy with inclusive fitness is supposed to
exclude higher-level entities as replicators because that's the way it is alleged to work in
biology, or whether the roles of scientists and social groups in conceptual evolution
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represent a failure of the analogy. If there are important causal processes operating at
levels higher than the individual meme, Hull must supply an argument that the reduction to
the meme's eye view, via the concept of conceptual inclusive fitness, will permit analysis of
these processes. The question becomes one of strategic modeling: does the reductionist
strategy provide a good guide to the causal processes ostensibly under study?

In his earlier work, Hull (1978, p. 688) made the judgment that the principal alter-
native to the "individualistic" view from sociobiology, namely group selection, is not a good
modeling strategy on the grounds that "the conditions under which group selection can be
efficacious are so rare that few traits are likely to be explicable in these terms". As is now
well known, the expectations of most early mathematical models of group selection are
biased against the efficacy of group selection, and that a reassessment of the likelihood of
group selection has made the strategy much more viable (Wade 1978b, Wimsatt 1980).
Moreover, Hull's adoption of kin selection as a model for the social structure of science
because it is "the most uncontroversial part of the biological explanation of animal
behaviour" (Hull 1978, p. 689) is also insufficient grounds for deciding on a modeling
strategy in light of the history of kin selection theory.

In biology, the concept of inclusive fitness was developed to explain the evolution of
altruistic behaviors by showing that the direction of the genetic "interests" of the organism
is the same as that of its kin group, regardless of the fact that altruistic behaviors pheno-
typically hurt the donors and help the recipients. This is because the only relevant
maximization is of copies of genes, which are distributed among a set of genetically related
organisms. Likewise, in Hull's theory, it is crucial that the best interest of individual
scientists is in the same direction as that of science as a whole. Science is effective because
of this sameness of goal direction, and the concept of conceptual inclusive fitness explains
the particular structure of socientists' striving toward their own best interests in so far as
the goals of the two levels coincide. What I am suggesting here, however, is that Hull's
theory runs the risk of imposing this sameness of direction as a trivial consequence of the
reductionist view. In order to be a significant empirical claim, given the reductionist view,
the sameness of direction of best interests must be limited to scientists and their conceptual
kin groups. To make the larger claim, one would have to demonstrate that science as a
whole is structured into one large kin group with respect to what we know about modes of
conceptual reproduction and actual pedigree.

Moreover, there are two ways to argue that altruistic behaviors can become established
in populations with rather different conceptual consequences. The kin selection view
implicit in the concept of inclusive fitness suggests that altruistic traits can increase in
frequency because, despite detrimental appearances at the phenotypic level, it is in the
genetic interests of an organism to help its genetic relatives (under circumstances in which
Hamilton's rule is satisfied). The other way to look at this is that under some circum-
stances, groups which contain altruistic individuals are favored by group selection over
groups which do not contain altruists (Wade 1978c, 1980). In the latter conception,
organisms have a crucial status as component parts of groups upon which higher-level
selection processes may act. In the former conception, organisms are a convenient book-
keeping fiction for talking about the spread of genes for altruistic behaviors, while in the
latter conception population structure beyond that of kin groups may be an important
causal factor. Though this dispute is still contentious in biological circles, the fact that there
are at least two respectable ways of looking at altruism raises the question of how Hull's
claim about the sameness of goal direction in science should be received.

The tension arising in Hull's view is this: on the one hand conceptual inclusive fitness
depends on the reducibility of fitness considerations to the level of memes. Hence, the
direction of interests, described in the appropriate way, looks the same at all levels. Groups
which exhibit structure in relations other than genetic or conceptual relatedness are
excluded as irrelevant to the central replicative process. However, the point of introducing
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demic structure considerations into a model of the mechanism of evolution is precisely thatit is an empirical question whether the direction of maximization of fitness, credit or anyother property of entities at a level is the same as for any other level. On Hull's view weneed to know about demic structure so that a picture of the best interests of science as awhole can be built up from considerations of the best interests of scientists. The composi-
tional rules which would permit us to do this, and hence to specify conceptual relatedness,
require knowledge of the mode of reproduction of members of the groups involved (wherewe cannot assume any particular, or even unitary, process for members of different groups)
and of the actual pattern of descent (i.e., a pedigree) for members of any given group.

Differently put, the great strength of the inclusive fitness concept applied to systems ofknown genetic structure is its great weakness for systems of unknown genetic structure. Ifwe know enough about the mode of reproduction and pedigree of a group of organisms or
scientists and we know about the relationship between altruistic or cooperative behaviors
and this group structure, then we can make useful predictions about costs and benefits of
cooperative behaviors. However, the usual case in biology and in history of science is that
we are presented with groups individuated according to some relation(s) other thandescent relations specified in the degree of precision demanded for an inclusive fitness
analysis. Hull is quite right that descent is the crucial relation for evolutionary theory, but
the kind of theory he develops is singularly unforgiving toward less than complete data.

The point of noting this tension between the formal theory and reasonable standards
for the data we are likely to get is that we need to clearly determine the status of Hull'sstatement of the conceptual inclusive fitness principle. Is it an empirical claim about the
relation between replicators at different conceptual levels of organization or a strategic
modeling assumption about how to build simple, analyzable models of conceptual and
social group structure in order to explain the effects of selection at the lowest possible
level?

If the claim is empirical and true, it is reasonable to be a reductionist because Hull's
theory seems to handle at least some empirical cases well, though Latour and Woolgar
(1979, ch. 5) suggest that a more complex analysis of cycles of credibility rather than of theless articulated notion of credit is needed to explain their empirical data. If the claim is
either empirical but false or an a priori modeling assumption we need to examine what the
trade-offs in explanatory power will be before deciding whether to adopt the model.

The chief motivation for following the reductionist modeling strategy is that it is
analytically tractable. By explaining the fitness of scientists and of science as a whole in
terms of individual memes, the difficult problem of distinguishing between conceptual
genes and phenotypes (the entities which are differentially replicated and the entities whichare subject to selection) is obviated. Wimsatt (1981) has attempted such a distinction andpointed out that the crucial difference is between the replicative or autocatalytic and theexpressive or heterocatalytic functions of genes. Because his distinction, applied at theconceptual level, depends on the functional difference between kinds of molecules (e.g.,
nucleic acids vs. proteins), there is no simple, clear "chemical test" to distinguish auto- andhetero-catalytic functions of memes. These functional differences depend on the intentions
and actions of the scientists who hold and use memes, and this is much harder to analyze
than the ways genes catalyze the production of new genes and proteins with the activemediation of the cell. We think we know enough about how cellular processes cause DNA
replication and protein synthesis to distinguish the two structurally and functionally. How-ever, so much less is known about how the doings of science and scientists lead to the
"production" of new ideas and new scientists, that it is insufficient to suppose that because
biologists can, in select cases, figure out how plants and animals "do it" that we can figure
it out for scientists.

The empirical issue in a nutshell is this: to what extent do we need to know about the
processes structuring social groups and conceptual relatedness in order to assess whether
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the best interests of scientists and science are in the same direction? And as suggested
above, we need to answer this question to assess how well the reductionist strategy, which
limits social structure to conceptual kin groups, is likely to work. The difficulty with this
strategy is that it requires a large amount of knowledge of group structure and function (in
the form of pedigrees and reproductive behavior) as well as a theory of transmission
processes in order to build tractable models, but does not admit any other structural and
functional information about groups into causal explanations, except to deny its funda-
mental importance to the causal process.

Without a theory of reproduction sufficiently worked out to tell us, in advance of
observation, what are the likely patterns of meme transmission, we cannot assess con-
ceptual relatedness independently of the expression of memes, and so cannot test claims
that credit for the possession of memes is being maximized. The fact that descent rather
than similarity is the important relation in evolution does not tell us how to assess the
"quantitative" relation between credit and support required to test Hull's theory. If the
answer is contained in Hull's forthcoming book, it will be a major achievement. In short,
without conceptual Mendelism founded on a genotype/phenotype distinction, we cannot
push conceptual Darwinism very far, and we are justified in questioning the prospects of
the higher-level theory (see Wimsatt 1981, pp. 152-153).

This may all seem like ungenerous carping that Hull has failed because he has fallen
short of being both Darwin and Mendel, but I do not intend it as such. Hull's approach to
conceptual evolution is vastly more significant than most others precisely because he is
willing to stick to simple, probably false models in order to preserve the empirical nature
of his venture. What I wish to point out here is that the particular class of simple models
Hull has chosen to pursue carries a significant risk: if it turns out to be important to
consider cases in which the best interests of scientists and that of science as a whole or its
components run in different directions, then a modeling strategy which is committed to a
Dawkinsian assumption for the sake of tractability would be unwise.

The analogy we take from biology should be methodological as well as contentful.
Mendel's experiments were important because he set conditions for a modeling enterprise
and demonstrated that it worked in a particular case. It worked not because Mendel's
assumptions about transmission were correct (they weren't), nor because Mendel restricted
his attention to a plant for which his assumptions held true (he didn't and they weren't), but
because the methodological principles Mendel developed did not foreclose the kind of
expansive modeling required to admit linkage and recombination, epistasis and polygeny,
selection and drift. What Hull has not shown is that the inclusive fitness paradigm is
sufficiently rich to not foreclose on modeling options if the facts turn out otherwise than
expected.

My point can be simplified to this: the reductionist paradigm in evolutionary biology
doesn't generalize because of its severe reductive nature; it pulls cultural and conceptual
change down to its level. If there are genuine processes operating at higher levels (whether
they be evolutionary or otherwise), we need a modeling strategy that will allow us to find
this out. The kin selection debate has focused on the epistemological minimalism of the
gene's eye view rather than on when and where higher-level processes do operate, even
though quite general models can be shown to produce Hamilton's results as a special case
(e.g., Wade 1980). This fact should raise questions about the desirability of building a
theory of conceptual evolution around a single set of models. It is not incumbent upon
David Hull to develop alternatives to his favored view, of course, and though I cannot
argue it here, I believe a strong case can be made for developing a set of phenotypic
models at the conceptual level (see Griesemer and Wimsatt 1987). In any event, just as the
kin selection models have provided a strong impetus to the development of group selection
models, Hull's conceptual kin selectionist account challenges the rest of us to help build a
robust theory of scientific change.
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