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Th e Evolution of Norm ative System s

Abstract: Th e k ey to th e  naturalistic analysis of norm s is  incorporating adaptive h istorie s  into standard
functional analysis. Th e rules of adapted design specify truth  conditions for s ignals in adapted signaling
system s, and th e ir failures constitute th e  truth  conditions for s ignals in function enforcem ent m ech anism s.
Th e norm ative im pulses (intuitions) expressed in norm ative utterances can th us h ave corre spondence truth ,
and th ey refer e s s entially to objective, external rules. Th is analysis is eas ily form alized, and extends to
incorporate cultural flexibility and th e  role of reason in norm ative deliberation. It accom m odates th e bulk
of ph ilosoph ical intuitions, and also prom ise s  a fruitful avenue by w h ich  th e  investigation of norm s can
proceed th rough out th e biological and social sciences.

Philosophers spend a lot of time worrying about rules. We worry about how one ought to

live, about the rules of justification for beliefs and actions, about what it would be like if the rules

of reason were rigorously followed, about what the rules are for scientific enquiry, about which

rules govern the meaning of signs and the intentions of agents, and so on. And sometimes, we

argue that there are no such rules as most of us want to believe there are, rules which apply to all

of us collectively and to each of us individually, which are beyond our ability to change, and

whose violation is in some simple sense wrong. And often, we respond that without such rules we

are all made somehow less, that our normative deliberations are a sham, or even that the whole

business of living becomes somehow pointless.

Naturalism, by which I mean the commitment to understanding human beings in terms of

the natural sciences, creates a peculiar tension for its adherents. For on the one hand, the

naturalist is driven by the commitment to some very basic rules of admissible concepts and

justification of belief. On the other hand, this very commitment seems to result in world-views in

which there is nothing out there for us to be worrying about when we worry about rules. Hume’s

analysis of the status of “oughts” consisted largely of surveying the sorts of natural relations

available to empiricism, and eliminating them one by one as candidates for the referents of

“oughts”. There is nothing in nature that sufficiently resembles the rules that concern us. Hence,

normative utterances can be no more than the expression of sentiments, or in more contemporary

terms, the expressions of emotions, desires, or feelings. Mackie’s (1977) “argument from

queerness” which casts such a long shadow over contemporary ethics reaches the same
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conclusion. W h ile th ere is  a good bit of controversy concerning w h at w e can or ough t to do

about th is disappointing state of affairs — h ow  w e m igh t re store confidence in our justificatory

practices — th ere is  virtually none regarding w h eth er or not science m igh t som eh ow  discover

th e natural bas is  for th e rules th at bind agents. 

Th e purpose of th e present paper is  to argue th at th e contem porary scientific w orld-

view  includes certain elem ents w h ich  w ere not part of e igh teenth  century em piricism , and

w h ose pre s ence calls for a reas s e s sm ent of w h at science h as to offer our understanding of

norm s at th e m ost bas ic level. In particular, current biology re sts crucially on relations h ips th at

are e s s entially h istorical — th e relations of com m on descent th at exist betw een ancestors and

descendants as w ell as betw een current cous ins, and th e relations h ips of adaptation th at exist

betw een traits and environm ents. Th ey are uncontrovers ially causal relations h ips, but of a k ind

to w h ich  em piricist attem pts at rigor h ave traditionally been blind. W h at I w ant to suggest is

th at, for th e biological naturalist, th ere is  after all som eth ing out th ere for us to be w orrying

about w h en w e w orry about rules — nam ely th e rules of adapted design —  and th at th e s e rules

h ave very m uch  th e ch aracter th at w e believe our rules to h ave. It is not th e intent of th is paper

to claim  th at th e s e are alw ays th e k inds of rules w e are w orrying about, but th at it is plausible

th at m uch  of th e tim e w e are in fact w orrying about such  rules, and w h en w e are, th ere can be

a distinctive sense in w h ich  it is objectively true th at it is  w rong for us to violate th em .

Th e difficulty w ith  such  a proposal is th e very depth  of its im plications. It w ill be

h elpful to e stablis h  som e ground rules. Ph ilip Kitch er (19 9 4) , as part of h is  extended critiq ue

of E.O .W ilson’s Sociobiological account of m orality, distinguis h ed four w ays of applying

biology and th e social sciences to eth ics. Th e first tw o involve m ere identification of h istorical

facts about h um an nature — h elpful but not directly relevant to our norm ative concerns. Th e

th ird cons ists in “explaining w h at eth ics is  all about”. Th e fourth  cons ists in us ing such  an

account to actually guide  norm ative deliberations. Th is paper is devoted to th e th ird sort of

project.

Kitch er posed a ch allenge for evolutionary th eories w h ich  propose a com plete account

of norm s. Such  th eories m ust e ith er say w h at it is  th at m ak e s  norm ative utterances true, or

else, if th ey are tak en to be m ere expre s s ions of m om entary im pulses, th e th eory m ust say on
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w h at bas is deviants are to be judged. Eth icists tend to h ave longer lists. Darw all, Gibbard and

Railton, for instance, propose th at,

Understanding th e com m itm ents of ordinary m oral or value discourse and practice
w ould appear to involve accounts of at least th e follow ing: th e s em antics of m orals and
value; th e apparent m etaph ysical status of m oral propertie s  or values; th e putative
epistem ology of m orality or value th eory; and th e relation of m orality or values to
practical reasoning. (19 9 2, 127)

In addition to Kitch er’s re quirem ent th at one supply truth  conditions, one m ust also address

som eth ing lik e  Mack ie’s “queernes s” argum ent; one m ust explain h ow  it is  th at w e can com e

to k now  about (e.g.) m oral truth  conditions; and finally, one m ust say som eth ing about h ow

reason w h ich  proceeds in term s of propos itional language interacts w ith  th e epistem ology of

norm ative truth -m ak ers . W e can add to th is  Mack ie’s oth er m ain argum ent, th e “argum ent

from  relativity”. If th e truth  of ough t-statem ents is  a m atter of corre spondence to external

facts, th en h ow  is  it th at m oral codes vary from  culture to culture as m uch  as th ey do?

Inasm uch  as dualism  is out of fas h ion, one need not argue th at th ere are in fact

proces s e s  in th e brain w h ich  underlie norm ative im pulses and deliberation. Nor is  it neces sary

to argue th at m any such  proces s e s  are products of evolutionary de s ign. All th at is neces sary is

to s h ow  h ow  incorporating th e process of evolutionary de s ign ch anges th e naturalistic picture

of norm s. M y proposal, in a nuts h ell, is  th is : Th e evolutionary de s ign proces s  involves rules

w h ich  pertain to adapted m ech anism s. In th e case of adapted signaling system s, th e s e  rules

specify corre spondence m aps w h ich  give truth  (or satisfaction) conditions for th e s ignals

involved. Such  m aps are specified even for s ignals w h ich  express no propositional content. So

if norm ative im pulses are is sued by adapted signaling system s, th ey can be true or false by

corre spondence to th e w orld, and yet irreducible to propos itional language, w ith out th e

introduction of “queer” propertie s  or facts. Norm ative system s (function enforcem ent

m ech anism s) are distinguis h ed by th e fact th at th e ir corrective s ignals represent th e violation of

oth er rules of design.  Finally, beh avioral control system s can be rem ark ably soph isticated in

th e k inds of flexibility th at are im plem ented and stabilized. Cultural variability is allow ed by
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th is  flexibility, and th e peculiar relation of reason to norm s can be understood in term s of th e

interdependencie s  th at h ave developed betw een various control system s.1

Th e proposal, th en, is th at m uch  of th e tim e, w h en people w orry about rule s , w h at th ey

are in fact w orrying about are rules of adapted design. Th is  is not to suggest th at people realize

th at th is  is  w h at th ey are w orrying about, any m ore th an th ey realize falling in love is  a

reproductive strategy. Th e proposal is an em pirical h ypoth e s is  concerning h um an evolutionary

h istory and functional arch itecture and th e s em antics of norm ative utterances. Th e im m ediate

tas k  is not to substantiate th e h ypoth e s is , nor is  it to spell out in detail any particular vers ion of

th e h ypoth e s is , but rath er, to s h ow  h ow  it m ak e s  pos s ible a plausible and scientifically fruitful

realist th eory of norm s. I s h all address th e extent to w h ich  th e account satisfie s  an eth icists’

“w is h -list” for a th eory of objective value and oth er ph ilosoph ical w orrie s  at th e end.

Em piricist Biases and Biological Resources

If h istory is  any indication, th ere are tw o sorts of rules th at pas s em piricist m uster.

First, th ere are th e unalterable regularitie s  w e call “law s of nature.” Second, em piricists 

recognize rules is sued by cultures, e ith er explicitly, or in enforced patterns of beh avior. It

w ould seem  th at, tak ing ph ysics as th e paradigm  science, em piricism  h as sough t to im pose

rigor on our investigation of th e w orld by focus ing on ph ysical structures, ph ysical s im ilarity,

and actual causal interactions. Bringing such  a set of tools to th e analysis of norm s, th ere is not

m uch  th at one can say th at is  very satisfying. I can as s e s s  th e proxim al cause s  of m y norm ative

                                        
1   Th e proposed h ypoth e s is  ow es an enorm ous debt to th e w ork  of Ruth  M illik an (19 84,

19 9 3). Th e central insigh t regarding biological sem antics is h ers . For present purposes, h ow ever,
h er th eory depends overly m uch  on stipulative definitions of term s, and is directed prim arily at
th e analysis  of propositional language, rath er th an at th e non-propos itional sem antics of adapted
s ignaling system s crucial to th e understanding of norm s.
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utterances — to say th at som eth ing is  “w rong” is to express a particular sort of feeling of

revulsion. M oving back  a bit, I can say th at m y norm ative utterances expre s s  th e rules of m y

culture, w h ich  h ave played a causal role in m y revulsion h aving th e ch aracter it does.

Th e difficulty th at such  a m eager s et of re sources leaves us w ith  is , of course, q uite

fam iliar. If th ere are norm ative truth s, w h at grounds th em ? And if not, th en w h at does one say

about deviants? Put anoth er w ay, our norm ative rules such  as w e understand th em  can not be

law s of nature, s ince w e violate th em  all th e tim e. Indeed th e w h ole point of such  rules s eem s

to be th at w e can violate th em . If w e couldn’t, th e norm s w ouldn’t be neces sary. On th e oth er

h and, our ordinary understanding of norm s is  such  th at cultures can be w rong — everyone can

be w rong. H ow  is  th is possible if norm s are m erely dictates of culture?

In th e face of such  difficultie s, th e usual th ing for th e h ard-nosed naturalist to do is

adm it th at th ere are no objective norm s, th ough  it m ay be th at th e illusion th at th ere are such

norm s is  a useful fiction.2 Th ere are, of course, any num ber of rough ly internalist strategies

for attem pting to justify our norm ative appeals.3 Th e point of th e present paper, h ow ever, is  to

suggest th at naturalists h ave been precipitous in th e ir bullet-biting, and to s h ow  h ow  one can

construct a externalist/realist sem antics for norm s using only uncontrovers ial re sources of th e

current scientific w orld-view .

H ow  does th is  w ork ? It is uncontrovers ial th at m any of th e traits carried by extant

organism s are adaptations.4 A trait is  an adaptation if it h as been selected for — if it h as

th rough  its functioning contributed to th e reproductive succes s  of th e lineage th at carrie s  it.

Th ere are rule s  im plicit in th e process of adaptation. Th e rules are described by w h at th e trait

h as in fact done in th e past th at caused it to be selected for, and in particular, h ow  th e trait

w ent about m ak ing th at contribution. Th ere are rules for th e form ation and operation of th e

lens in th e h um an eye, for th e unfolding of a bat’s w ing, for th e arrangem ent of ch em ical

                                        
2 Ruse and W ilson 19 86, Daw k ins 19 76.
3 Darw all, Gibbard, and Railton (19 9 2) give a nice overview  of th e current state of th e

debate.
4 Sober 19 84; 19 9 3 ch apter 2 convinced m e th at one can let th e biologists w orry about

defining selection. Cf. M illik an 19 84. 
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sensors in bacteria, for th e distribution of ph oto synth etic ch loroph yll in a sunflow er, and so

on. Such  rules are as ubiq uitous and uncontrovers ial as adaptations.

Th e reader w ill be relieved to k now  th at I am  not going to suggest th at th e rules of

evolutionary de s igns are in th em selves norm ative. Th ere is no general norm  th at I k now  of th at

says th at one ough t to use traits according to design5, nor do I th ink  th at th ere is  any reason

w h y prom oting th e good of th e specie s  or th e process of evolution is directly norm ative.6

Noneth eles s , th e rules of evolutionary de s ign are th e k ey to th e naturalistic analysis of 

norm s. Th e first th ing to realize is  th at, despite th e obvious epiph enom enality of such  rules,

th e ir existence is objective, and th us proper subject for naturalism . Th e facts th at determ ine

w h at rules apply to a trait are  quite as difficult to as s e s s  as any oth er fact about evolutionary

h istory. But th at th ere are such  facts is not in doubt, nor w ould th e re sulting  rules be any

m ore m ysterious th an any oth er fact if th e actual selective h istory w ere k now n.

More im portant is  th e ch aracter of th e rules. W h at w e h ave been look ing for, and h ave

h ad such  difficulty finding w ith in traditional em piricism , are rules w h ich  are objective, at least

to th e extent of being extra-cultural, and yet can be violated, unlik e th e law s of nature. Th e

rules of evolutionary de s igns h ave both  of th e s e propertie s . Being entrench ed in th e h istory of

adapted traits, th ey are standards w h ich  are beyond th e ability of cultures to dictate, and

m oreover w e s h are th em  in com m on insofar as w e s h are com m on descent. On th e oth er h and

w e are free to violate th e rules of evolutionary de s igns. W e do so w ith  im punity. 

In sum , biological naturalism  recognize s th ree k inds of rules, w h ereas em piricist

naturalism  h as traditionally recognized only tw o. Th at th is  m igh t m ak e a profound difference

in th e available accounts of norm s is  suggested by th e fact th at th e th ird k ind of rule s h are s

w ith  norm s propertie s  w h ose absence h as created m uch  of th e difficulty faced by traditional

accounts.

Sim ple Functional Sem antics

                                        
5 Th ere are th ose w h o w ill argue oth erw is e. See for instance Levin 19 84.
6 See Bradie 19 9 4 for th e h istory of th e latter sort of th ink ing.
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Getting norm s out of th e rules of design tak e s  tw o steps. Th e first is  s h ow ing h ow

s ignals can get corre spondence truth  (or satisfaction) conditions. Th e s econd is  s h ow ing in

w h at k inds of control structures s ignals refer to th e satisfaction or failure of a rule. W e w ill

address th e s e  in order.

Com m on w isdom  h as it th at evolution gives us a w orld of causal proces se s devoid of

intentionality, th at elusive relations h ip th at exists betw een s ign and s ignified. W e seem  to th ink

th at, som eh ow , you need a m ind to generate corre spondence betw een s igns and th e ir

satisfaction conditions. Noth ing could be furth er from  th e truth . Indeed, th e big q uestion is not

h ow  th ere can be corre spondence relations h ips in th e natural w orld, but rath er, w h ich

corre spondence relations h ips w e are concerned w ith  w h en w e th ink  about language, m eaning,

and norm ativity. An exam ple w ill be h elpful at th is point. Ch eney and Seyfarth  (19 9 0) discus s

a s ignaling system  in vervet m onk eys in Kenya. It seem s th at vervets  m ust cope w ith  th ree

k inds of predators, pyth ons, eagles, and leopards. Vervet sentrie s  is sue th ree k inds of w arning

crie s  and h earers engage in th ree k inds of evasive strategies. Th e cry for eagles cause s  vervets

to look  up into th e s k y. Th e cry for pyth ons cause s  th em  to stand up and look  around on th e

ground. Th e cry for leopards causes th em  to run up th e neare st tree. Th e parts of th is  s ignaling

system  are designed to w ork  togeth er. Th e vervets’ perceptual system  m ust re sult in th e

is suance of th e righ t cry for th e circum stances. W h at m ak e s  it th e righ t cry depends on w h at

th e vervets are supposed to do in re sponse to th e crie s . Th e design of th e s ignaling system  is

such  th at th ere are rules for th e is suance of s ignals, and rules for re sponding to th ose s ignals.

Th e tw o sets of rules m ust fit togeth er as part of a unified design, oth erw is e th e system  as a

w h ole does not function.7

Neith er th e rules for s ignal production nor th e rules for s ignal interpretation (w h ich

beh avior is  appropriate) give th e corre spondence m aps, h ow ever. Th e m apping w e are after

derives from  th e k ind of coordination w ith  th e w orld th at th e system  h as m aintained w h ich

explains its h istorical benefits, th at is , explains w h y th e s ignaling system  h as been selected

                                        
7 Th e exam ple is borrow ed from  Sk yrm s (19 9 6, Ch .5), w h ose gam e-th eoretic analysis of

th e evolution of m eaning re sts on functional arch itecture s s im ilar to M illik an’s (19 84).
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for.8  For instance, th e state of affairs th at constitutes th e truth  conditions of th e vervets’

leopard cry is just th at state of affairs in w h ich  it h as been advantageous to run up a tree in

re sponse. Given th e vervets’ h istory, th is  is  just w h en th ere is  a leopard close enough  to pose a

danger. Th e reason th at th e cry m eans “leopard”, is  th at th e s ignaling system  is designed to

get th e cry to covary w ith  th e presence of leopards. Notice th at in s im ple s ignaling system s it

is not at all clear w h eth er th e s ignals are indicatives or im peratives. Th ey seem  to be a bit of

both .9

                                        
8 Th ose fam iliar w ith  th e teleosem antic literature w ill recognize th at I am  doing th ings

M illik an’s w ay. Drets k e (19 86), for instance, attem pts to derive satisfaction conditions via th e
causal path w ay responsible for th e production of th e s ignal. Se e  Millik an 19 9 0 for a
discus s ion.

9 M illik an, “Push -m e Pull-you representations” for a discus s ion of th is point.

Th e se h istorically determ ined (and th us objective) corre spondence m aps exist for any

adapted control system  w h ich  m ediates control via s ignals. Th e general arch itecture is  as

follow s. Th e rule th at applies to an adapted trait AT is  just a m ap from  conditions to proces s e s

— th e s et of all ordered pairs w ith  a condition in th e first place and a proces s  in th e s econd

such  th at AT w as s elected for perform ing th e process in th e conditions, or:

R AT = {<condition,process>  | AT w as s elected for perform ing process in

condition}

Th e presum ption (w h ich  w ill be defended later) is  th at th e naturalist can s im ply as sum e bas ic

notions from  evolutionary biology lik e “selected for”, rath er th an needing to define th em . Th e

rule for a com plex m ech anism  w ill contain various sorts of individual m appings. In each  case,

th e processes are som eth ing th at th e m ech anism  can do. Th e conditions are m ore varied. Th ey
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m ay be proxim al cause s  of th e specified process, in w h ich  th e rule describes a causal ch ain of

events. Th ey m ay be states of th e w orld w h ich  obtained w h en th e processes w ere adaptively

perform ed. Biofunctional sem antic m aps involve th e latter sort of condition. 

Th e m inim al arch itecture for biofunctional sem antics is  as follow s: Th ere is  a s ignal

producing m ech anism  P (th is  covers perceptual m ech anism s) w h ich  is sue s  a set of s ignals S =

{s1 , ..., sn }. Th e s ignals in turn elicit a set of re sponse s  B = {b 1 ,..., b m  }. Th e rule governing

th e re sponse m ech anism  R M  includes specification of th e inte rpre tation of s ignals.

R (interpretation)R M  = {< s,b>  | R M  h as been selected for b -ing w h en s is  rece ived}

Th e rule governing th e s ignal producing m ech anism  includes a corre spondence m ap from  states

of th e w orld (W S = {w s1 ... w sm }) to s ignals.

R (corre spondence)P  = {<w s,s>  |  P w as s elected for sending s in w s}

Notice th at th e corre spondence rule is different from  th e production rule for P.

R (production)P = {< stim ulus,S>  | P w as s elected for sending s in re sponse to

stim ulus}

W h at exactly are th e w orld states W S? Th ey are not, in th e first analysis, specified by th e

attribution of propertie s  to objects. Rath er, if th is  arrangem ent h as been selected for, th en th e

s ignaling system  induces a set of partitions over states of th e w orld. Consider th e s im plest case

in w h ich  each  s ignal is designed to elicit one and only one response. Th e adaptive h istory of

e ach  s ignal/response pair carves th e space of states of th e w orld into tw o parts —  th ose states

in w h ich  th e re sponse h as been adaptive, and th ose in w h ich  it h asn’t, th e form er constituting

th e truth  conditions for th e s ignal. Notice th at e ach  s ignal/response pair independently induces

a full partitioning of states of th e w orld, w h ose tw o cells determ ine th e truth  and falsity of th e

s ignal involved.
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Th ere is no reason, in general, w h y signals in th is  k ind of system  cannot h ave

overlapping truth  conditions. It is possible th at vervets re spond to rustling in th e grass by

is suing th e leopard cry and running up a nearby tree. If som etim e s it is  a pyth on rath er th an a

leopard th at cause s  th e rustling, and tree-clim bing h as been an effective (th ough  perh aps

inefficient) strategy for avoiding pyth ons in such  case s , th en th e leopard cry m ay be true also

w h en a pyth on is present so th at both  pyth on and leopard crie s  can be true in th e sam e

circum stances. One w ould expect, h ow ever, th at optim izing selection on perceptual

discrim ination w ould tend to reduce th is overlap. Th e re sult m igh t be an “optim ized” signaling

system  w h ere no tw o s ignals are true at th e sam e tim e.

Sum m ing up again, th e evolutionary de s ign proces s  re sults in rules w h ich  apply to

adapted m ech anism s. Som e of th e s e rules specify w h ich  states of th e w orld signal types are

supposed to corre spond to. Such  corre spondence rules exist for any adapted control system

w h ich  is  m ediated by signals.

Representing Rules

Th e h ypoth e s is  w e are pursuing is th at m uch  of th e tim e, w h en people w orry about

rules, th ey are actually w orrying about rules of adapted design. Th is  re quire s  th at w e are

som eh ow   able to represent th ose rules. Sim ple s ignaling system s lik e th e vervets’ system  of

w arning crie s  h ave truth  conditions w h ich  specify states of th e w orld external to th e organism ,

th ough  in th e case of th e vervets, th e s ignals’ truth  depends not s im ply on som e “neutral” state

of th e w orld (lik e th e presence of a leopard at som e location) but crucially, upon th e leopard

being close enough  to constitute a th reat. In general, one m igh t expect th at th e truth  conditions

for s im ple s ignaling system s tend to involve som e relations h ip involving th e organism (s).

M oreover, th ere is no reason w h y external states need to be involved at all. Th e s ignal I

experience as h unger h as a corre spondence rule of th e sort w e h ave been discus s ing, but w h at

m ak e s  it true is  just th at fact th at m y stom ach  is  em pty. Th e variable states of th e w orld

outside m y sk in don’t seem  to get involved. On th e oth er h and, if adrenalin cours ing th rough

m y veins m eans “danger”, th is  is  true if I currently stand in som e relation (be ing in danger) to

th ings outs ide of m e. According to th e non-propos itional sem antics of adapted control system s,
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it seem s th at all it tak e s  for a s ignal to represent som eth ing is  th e appropriate adaptive h istory.

Adaptation forges s em antic link s . Th e  que stion h ere is , w h at k inds of h istorie s  m igh t re sult in

th e representation of rules?

One answ er is  th e accum ulation of function stabilizing m ech anism s. Due to th e w ay

th at nature goes about providing solutions to adaptive problem s, s election and (so-called)

random  variation, th e prelim inary m odel tends to be rath er inefficient. But once som eth ing th at

is  at least better th an noth ing is  in place, optim ization can com m ence. Sm all m odifications of

th e system  aris e  via th e usual inaccuracie s  of biological reproduction, and barring accident and

given tim e, th ose th at are superior w ith  re spect to th e particular function w ill be selected for.

For our purpose s , th e k inds of m odifications th at aris e fall into tw o categories. Th e first is  th e

m ost fam iliar. Th e e xisting structure m igh t be m odified, for better or w orse. On th e oth er

h and, instead of m odifying existing structures, ne w  m ech anism s m igh t aris e  w h ich  im prove th e

perform ance of existing structures by interacting w ith  th em . Th e com m on bacterium  e . coli

h as, along w ith  an ingenuous system  of m otorized flagella dedicated to foraging and toxicity

avoidance, a collection of ch em ical sensors. Presum ably, som e of th e s e s ensors h ave been

adde d to th e existing system  to im prove th e functioning of th e older m obility system . Genes

are com m only divided into tw o categories, structural genes w h ich  code for proteins and

enzym es, and re gulatory genes w h ich  turn th em  on and off. Again, th ere is  an asym m etrical

functional dependency th at aris e s  from  th e addition of regulatory m ech anism s to pre-existing

function. Th e particular relations h ip w e are after h ere is one w h ere som e new  regulatory

m ech anism  is  s elected w h ich  e nforce s  e xisting function.

In h is  class ic article “Th e Evolution of Reciprocal Altruism ”, Robert Trivers presents a

s k etch  of th e system  underlying h um an altruism . Th e proposed reconstruction of th e

evolutionary h istory, based m ostly on anth ropological studies of tribal peoples and laboratory

studies of h um an m oral and cooperative beh avior, is  as follow s. Th e econom ics of cooperative

beh avior are such  th at cooperation is unstable, as exh ibited in th e fam iliar “prisoner’s

dilem m a” of gam e th eory.10 Nature’s initial solution h as been to provide “strong pos itive

                                        
10 See e specially Axelrod 19 84.
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em otions” favoring cooperation. Th is  m ay be an adequate solution w h ere one usually plays

against close k in, as in H am ilton’s (19 64) k in s election m odel. H ow ever,

Once such  pos itive em otions h ave evolved to m otivate altruistic beh avior, th e altruist is
in a vulnerable position because ch eaters w ill be selected to tak e advantage of th e
altruists’ positive em otions. Th is  in turn sets up a selection pre s sure for a protective
m ech anism . M oralistic aggre s s ion and indignation in h um ans w as s elected for in order

(a) to counteract th e tendency of th e altruist, in th e absence of reciprocity, to
continue to perform  altruistic acts for h is ow n em otional rew ards;
(b) to educate th e unreciprocating individual by frigh tening h im  w ith  im m ediate
h arm  or w ith  th e future h arm  of no m ore aid; and
(c) in extrem e case s , perh aps, to select directly against th e unreciprocating
individual by injuring, k illing, or exiling h im . (Trivers 19 71,49 )

Trivers goes on to suggest th at a sort of “arm s race” can ensue betw een ch eating and th e

detection of ch eating.

Sh am  m oralistic aggre s s ion w h en no real ch eating h as occurred m ay neverth eles s
induce reparative altruism . Sh am  guilt m ay convince a w ronged friend th at one h as
reform ed one’s w ays even w h en th e ch eating is  about to re sum e. (Trivers 19 71,50)

Such  innovative deceptions involving enforcem ent m ech anism s create s elective pressures for

new  detection and enforcem ent m ech anism s, w h ose discrim inating re sponse s  can th en be

exploited, and so on. Th e re sult is  a h ierarch ical system  of controls in w h ich  patterns of

enforcem ent are th em selves enforced, up for as m any levels as you lik e. Notice th at, in

principle, all th is  regulatory com plexity can aris e th rough  th e evolution of “instinctive”

beh aviors.

W h eth er or not Trivers h as th e details of th e adaptive h istory of h um an altruism  exactly

righ t is  tangential to th e point being m ade h ere, s ince it is  evident th at h um an social norm s

h ave th e k ind of h ierarch ical regulatory structure described, and th at structure is universal

enough  to m ak e an adaptive h istory of accum ulating regulatory m ech anism s plausible. Our

q uestion concerns th e corre spondence rules of th e enforcem ent m ech anism s. W h at m ak e s

ch eater identifications true, and w h at if anyth ing is  th e difference betw een th e as sociated

corre spondence rules and th ose of m ore bas ic s ignaling system s?
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Say th at a m ech anism  of “m oralistic aggre s s ion” aris e s  and is selected for in order to

com pensate for ch eating (non-reciprocating be h avior). Such  a m ech anism  is  anoth er exam ple

of an adapted signaling system , and so th ere w ill be production rules governing th e is suance of

th e ch eater recognition s ignal, and interpretive rules specifying th e appropriate re sponse

according to th e design proces s . But as before, th e corre spondence rules for th e s ignals are

separate from  (th ough  com plem entary to) th e rules governing production and interpretation.

Th e corre spondence rule specifie s  th e state in w h ich  ch eater detection h as been advantageous.

If th e enforcem ent m ech anism  h as been selected specifically in order to elim inate th e

com prom ise s  to th e design of th e cooperative system  posed by ch eaters, th en th e ch eater

identification s ignal is true just in case th e rule governing th e operation of th e system  of

cooperation h as been violated. W h at th e s ignal m ust corre spond to in order to be true, is  th e

failure  of a rule  of adapted design.

Our s im ple form alization of biofunctional sem antics can eas ily be extended to th e

representation of rules of adapted design. Let us say th at th e failure  of a rule of design is  w h en

one of th e conditions specified by th e rule is not accom panied by th e indicated process.

Failure of R M  : (condition &  ¬process) w h ere  <condition,process>  ∈  R M  .

Corre spondingly, th e rule is  satisfied w h en th ere is no failure. For som e stabilizing m ech anism

(SM ) th e corre spondence rule for its corrective s ignals CS = {cs1 ...csn }are given by

R (corre spondence)SM  = {<w s& m s, cs>  | SM  w as s elected for sending cs w h en
w s& m s}

w h ere th e m s are individual states of th e stabilized m ech anism . (Th is  includes th e processes

and som e of th e conditions in th e general specification of th e rule for SM .) Since SM  w as

s elected for stabilizing M  th en th e states of th e joint system  W S+ M S in w h ich  SM  w as

s elected for sending s ignals are just conditions in w h ich  som e com ponent of M ’s rule R M  w as

violated. W h ich  is  to say,
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R (corre spondence)SM  = {<condition&  ¬process w h ere  <condition,process>  ∈  R M

,CS>  | SM  w as s elected for sending cs w h en (condition &  ¬process)}.

Again, th e corrective s ignal is true w h en elem ents of th e rule im plicit in M ’s h istory h ave

failed.

W h at h as puzzled ph ilosoph ers  about norm s is  w h at k inds of propertie s  th ey m ust

attribute in order to be true, and w h y it is  th at th e attribution of th ose propertie s  h as norm ative

force. W e are now  in a pos ition to say som eth ing about th is puzzle. In th e first place it is not

th e attribution of propertie s  th at m ak e s  th e corrective s ignal true, but th e  failure of a particular

h istorically establis h ed relation betw een conditions and proces s e s . Th e corrective s ignal is true

w h en th e relation th at it h as evolved to enforce h as failed. But th is  is not th e deep part of th e

puzzle.

Suppose th at som e auth oritative norm ative im pulse is  in fact a corrective s ignal in a

function enforcing m ech anism  as above, and th at it is  truly issued. I claim  to h ave provided a

sch em a th at allow s us to state th e satisfaction conditions for th e corrective s ignal in descriptive

term s. W h ich  is  to say, th at w e can create descriptions w h ich  are true if-and-only-if th e

corrective s ignal is true. W h y isn’t th e description norm ative in th e sam e w ay as th e corrective

s ignal? Th e answ er, w h ich  w ill be fles h ed out a bit m ore later, is  th at th ere is noth ing in th e

represented relation th at is  in itself norm ative. Th e relation is  s im ply a rule of adapted design.

Th e norm ativity of th e rule-com ponent derives from  its role in th e truth  conditions of th e

norm ative system . Th e reason th at th e corrective s ignal confers norm ativity is not th at it truly

represents an independently norm ative relation (or its failure), but th at th e adapted role of th e

corrective s ignal, from  w h ich  it derives its truth  conditions, is  to directly constrain adh erence

to th e rule. Norm ativity, on th is  account, is  just th e agent’s-eye view  of function enforcem ent

m ech anism s.

Th e discus s ion of realism  w ith  re spect to th e referents of norm ative utterances often

centers around th e claim  th at m oral “propertie s” supervene on ph ysical propertie s . H organ and

Tim m ons (19 9 2) argue th at w h ile it is  certainly possible th at such  supervenience relations h ips
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exist, th e realist m ust do m ore th an s im ply defend th e possibility of such  relations. One m ust

e xplain w h at determ ine s w h ich  supervenience relation h olds betw een truth -m ak ers  for

norm ative and ph ysicalistic language. Th e approach  tak en in th is paper does not rely on th e

notion of supervenience to relate m oral and ph ysicalistic truth -m ak ers , principally because th e

re ification  of m oral truth -m ak ers  as m oral prope rtie s  s e em s unh elpful. But it m ay h elp clarify

th e relation of th e present proposal to current alternatives to reph rase it in term s of th e (to

som e) m ore fam iliar supervenience relations.

Th e m ost im portant ch aracteristic of th e supervenience relation is  th at th e h igh er level

property supervenes on a disjunction of ph ysical base propertie s . Th at is , th e collection of

different ph ysical states th at are sufficient for th e instantiation of th e h igh er level property m ay

form  a rath er m otley collection of various sorts of ph ysical states w ith  ad h oc re strictions and

th e collection m ay be governed by a non-system atic array of ph ysical law s. Th e ch allenge is to

offer a system atic w ay of saying just w h at it is  th at collects th e disjuncts togeth er in th e s et th at

form s th e subvenient base of th e h igh er level property. In th e present case, it is  quite clear th at

th e portion of th e rule R M  w h ose failure (th e various [condition &  ¬process] configurations)

form s th e corre spondence conditions for som e corrective s ignal CS is  in fact just such  a

disjunctive set as supervenience relations are invok ed to accom m odate. Th e corrective s ignal

h as as m any distinct truth  conditions as it h as been selected for co-occurring w ith . M ore

generally, th e truth  conditions for s ignals in adapted signaling can be expected to be

disjunctive in ph ysical term s, s ince th e s et of corre spondence conditions for a given signal

{W S | P w as s elected for sending S in W S} is determ ined by th e efficacy of th e adapted

re sponse to th e s ignal, not by w h eth er or not m em bers of th e s et form  a proper natural k ind.

Cons e quently, th e biosem antic approach  m ay be uniq ue in its ability to create objective

disjunctive truth  conditions for norm ative utterances. And if one can’t re s ist th e tem ptation to

re ify th em  into special sorts of disjunctive supervening propertie s , th en th e adaptive h istory of

s ignaling system s provides a system atic w ay of specifying th e supervenience relations.

A norm ative system  on th is  account is  an adapted signaling system  in a regulatory

h ierarch y w h ose corre spondence rules specify th e failure of som e design rule of th e system  it

regulates. On th e present account, th e norm ativity of th e system  does not derive from  som e
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furth er reason w h y w e ough t to care about function enforcem ent m ech anism s. Look ing to th e

s em antics of th e very “ough ts” in q uestion, w e provide an analysis of norm ativity itself, rath er

th an deriving it from  som e furth er evaluation. Caring about rules s im ply is th e operation of

function enforcem ent m ech anism s. Th us, as em otivism  h ad it, norm ative utterances are th e

expression of m ore inarticulate feelings or intuitions. W h ere th e em otivist w ent w rong w as in

concluding th at th is deprived th em  of truth  conditions.

Norm ative Interpretation of Signals

Th e focus of th e s em antic analysis in th is paper is on reference relations in adapted

s ignaling system s. Th e reason for th is  focus is  th at th e reference of ough ts h as been th e

prim ary m ystery for th e analysis of norm s. H ow ever, th e re sources deployed so far allow  a

com plem entary analysis of th e oth er part of sem antics — th e norm ative interpretation of

s ignals.

Recall th at am ong th e rules of adapted design for a s ignaling system  are rules of

interpretation. For s ignals S, beh aviors B, and a re sponse m ech anism  R M , th e interpretive

rule w as given by,

R (interpretation)R M  = {<S,B>  | R M  h as been selected for B-ing w h en S is

rece ived}.

If R M  acq uire s  a function stabilizing m ech anism , th en on th e present account, elem ents of

R (interpretation)R M  w h ose failures constitute th e truth  conditions for th e stabilizing

m ech anism ’s corrective s ignals becom e norm ative. Th is gives us w h at one m igh t call

norm ative  practical im plication w h ich  is  central to norm ative m otivation.

In th e case of s im ple s ignaling system s lik e th e vervet’s w arning system , th e norm ative

interpretation of th e s ignal is a standard evasive beh avior. In m ore com plex signaling system s

(lik e reason) w h ich  are s elected for perform ing operations on signals, th e norm ative

interpretation m ay be anoth er s ignal. W h ich  is  to say, for s ignal types P (for “prem is e”) and C

(for “conclusion”), th e rule governing an inference m ech anism  IM  w ould be,
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R (interpretation)IM  = {<P,C>  | IM  w as s elected for sending C on rece ipt of P}.

If IM  acq uire s  a function stabilizing m ech anism , th en as before, elem ents of

R (interpretation)IM  w h ose failures form  th e truth  conditions of th e stabilizing m ech anism ’s

corrective s ignals becom e norm ative. If m ech anism s exist to enforce elem ents of

R (interpretation)IM  w h ich  h ave th e form  of fam iliar norm ative inferences (non-contradiction,

m odus tollens, etc.) th en th e so-called law s of reason are grounded in th e adaptive h istory of

reason’s endogenous norm ative system s. Th is gives us norm ative  infe re nce  rule s , naturalistic

grounds for th e “law s” of logic.

Norm ative System s and Culture

One of th e m ost rem ark able th ings about h um an beh avior is  h ow  variable it is under

cultural influence. H ow  does one go about integrating th is  rem ark able fact into evolutionary

storie s  w h ich  s e em  to proceed as th ough  all beh avior w ere instinctive? Th e answ er is  actually

quite s im ple. Th e system s th at regulate h um an beh avior are designed to be flexible. Th ey are

designed to be able to accom m odate environm ental noveltie s. Th ey are designed to allow  th e

transm is s ion of inform ation betw een conspecifics via language. Th ey are designed to allow  th e

form ation and adoption of rules of social beh avior. And th ey are designed to provide for th e

enforcem ent of rules so form ulated and adopted. Doesn’t th is  flexibility th reaten to break  th e

system s involved loose from  th e ir adaptive h istorie s , and th us from  th e corre spondence rules

th ose h istorie s  provide? Not neces sarily.

Consider th at m ost arbitrary of social rules, th e traffic convention. In th e U.S., w e

drive on th e righ t. In England, th ey drive on th e left. And, it seem s, th ere is  som eth ing w rong

w ith  not follow ing th ose conventions w h en you are in th ose places. Tw o q uestions aris e : w h at

exactly is it th at is  w rong w ith  driving on th e w rong s ide of th e street? And, aren’t th e s e

standards just th e arbitrary dictates of culture?

Th ere s eem  to be at least th ree different reasons w h y driving on th e w rong s ide of th e

street is  w rong. First, it’s stupid. Second, you pose a danger to oth ers . Th ird, th ere is  a
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convention (ensconced in law ) w h ich  says th at it’s w rong to drive on th at s ide. In all th ree

case s  it is possible, given th e appropriate adaptive h istory, for th e judgem ent to be

sem antically grounded in th at h istory. In th e first case, if h um ans are  e quipped w ith  a

norm ative system  w h ich  ride s  h erd on flexible instrum ental beh avior and corrects it in case s

w h ere th e function of instrum ental beh avior is  com prom ised, and if “is stupid” is just a

linguistic proxy for th e correcting s ignal in th at norm ative system , th en it is stupid to drive on

th e w rong s ide of th e street just in case th e appropriate part of th e function of instrum ental

beh avior is  violated. In th e s econd case, if h um ans are in fact e quipped w ith  a norm ative

system  w h ose function is  to m inim ize th e danger w e pose to oth ers , and if “is w rong” is a

linguistic proxy for th e correcting s ignal in th at system , th en it is  w rong to drive on th e w rong

s ide of th e street just in case w e are posing a danger to oth ers . Finally, if h um ans are  e quipped

w ith  th e abilitie s  to form ulate and follow  conventions, and th ere is  a norm ative system  in place

w h ose function is  to enforce conventions so adopted, and “is w rong” is a linguistic proxy for

th e correcting s ignal in th at system , th en it is  w rong to violate th e convention just in case th e

system  of convention follow ing th at th e norm ative s ignal is designed to regulate is  in fact not

functioning according to design. If all th ree of th e s e h ypoth e s e s  s e em  plausible, th en perh aps it

is objectively w rong to drive on th e w rong s ide of th e street in th ree different s e ns e s

(according to 3 different sem antic m appings). Th e nice th ing about traffic conventions (and

one of th e reasons th ey are so stable) is  th at th e th ree s ets of norm s s eem  to agree. Th is  is not

alw ays th e case, h ow ever.

As for th e s econd q uestion, w h ich  s ide w e drive on is of course  an arbitrary dictate of

culture, but it is not just th at. It is  an arbitrary dictate of culture th at plays a sm all th ough

decis ive role in governing th e beh avior of an im m ensely com plicated system  of beh avioral

controls. It is  an arbitrary dictate of culture th at m ay do a good or bad job of regulating th at

system  from  th e point of view  of th e system ’s design. And if th ere is  a norm ative system  in

place w h ose function is  to evaluate arbitrary dictates of culture vis a vis th e ir efficacy in

contributing to th e function of th e system s th ey regulate, th en accordingly, som e rules are

objectively, truly, bad, and oth ers good, at least according to th e s em antics of th e norm ative

enforcem ent system . But once again, rules of adapted designs are not norm ative in general.
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True attributions of w rongnes s  are th e expre s s ion of norm ative system s w h ose function it is  to

enforce th ose des igns.

Th e Norm ative  Role of R eason

Th e m odels th at h ave been developed so far suggest a picture in w h ich  h um an m inds

cons ist of a (pos s ibly large) num ber of independent control structures. Each  proxim al

beh avioral control h as one or m any distinctive functions described by its rules of adapted

design. Each  s ignaling/control system  h as a distinctive and prim a facie  untranslatable

corre spondence sem antics. Each  level of norm ative stabilizing m ech anism s is sue s  a sui ge ne ris

specie s  of im peratives, w h ich  w h ile th ey m ay possess objective corre spondence m aps, do not

intrude and com pete in consciousness in th e w ay th at h um an norm s s eem  to. So even if I h ave

dem onstrated th at th ere is  som eth ing out th ere for us to be w orrying about w h en w e w orry

about rules, and th at it is perfectly natural for us to be w orrying about th em , and th at it is not

so h ard to understand w h at it w ould tak e for it to be sim ply w rong for us to violate th em , still,

m ost ph ilosoph ers  w ill feel th at som eth ing im portant h as been left out of th e picture. Nam ely,

th e w ay in w h ich  instrum ental reason plays a central and inelim inable role in norm ative

deliberation. For instance, it seem s th at m uch  of m oral reasoning involves not th e stabilization

of ancestral re sponse s  or even th e optim ization of th ose re sponse s  to local environm ents, but

crucially, th e creative use of reason in generating new  strategies to pursue m oral ends.

M oreover, it seem s th at reason h as distinctively m oral auth ority in th is  role. H ow  is  th is

pos s ible?

A ch ange of strategy is called for. So far I h ave been talk ing about general purpose

structures and arguing th at at least som e of th e tim e w h en w e w orry about rules w e m ay in fact

be expre s s ing th ose structures and th e ir attendant sem antics. H ere, th e problem  concerns a

particular ph enom enon and one is  forced to speculate a bit m ore. So h ere is  an evolutionary

fable:

************************************************

Suppose th at  h um anity’s distant ancestors w ere in fact ch aracterized by a collection of

isolated norm ative system s. One regulated social beh avior. One regulated foraging. One
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regulated reproduction. One regulated th e s e e k ing of s h elter and oth er th erm ally im portant

task s . And so forth . All of th e s e norm ative system s w ere h oused in th e sam e s k ulls, but h ad

som eh ow  m anaged to rem ain blis sfully isolated from  one anoth er. At som e point, th e

com m unity w as forced to m ove into a new  environm ent in w h ich  th ere w as m uch  greater

variability in available k inds of food. Cons e quently, th e foraging system  began to evolve for

greater flexibility. Neural path w ays into th e oth er system s w ere forged w h ich  allow ed th e

foraging system  to m ak e use of perceptual discrim ination developed for oth er tas k s . Th e new

w ealth  of sensory input m ade possible as sociative learning and deliberate beh avior. Strategies

for opening nuts w ork ed w ell also for s h ellfis h , and so forth . One unexpected cons e quence of

th e foraging system ’s raid on inform ation re sources is  th at it started to accept im peratives of

th e raided system s as m otivating. Just as beh avioral creativity h ad been directed tow ard

bringing about th e ce s sation of th e h unger s ignal, it began to be directed to bringing about th e

ce s sation of m oral outrage, cold, reproductive longing, and so forth . Individuals w ith  th e s e

aberrant connections ended up doing m uch  better th an th e ir conspecifics and took  over. In fact,

th e new  trial and error learning system  w as so succes sful in its new  m ore general role th at

eventually it no longer h ad any distinctive connection to foraging. It’s new ly stabilized purpose

w as to satisfy th e dem ands of th e various dedicated system s w h ich  it recognized as “desire s”.

In tim e, Reason (as it h ad com e to refer to itself ) developed an elaborate general purpose

representational system  in w h ich  “propertie s” w ere attributed to “objects”. Th is distinctive

“propositional” system  of representations w as so pow erful th at Reason started using it to gues s

at  th e ends of th e various subsystem s it served to satisfy. Succes s  at th e s e tas k s  led to th e

accum ulation of stabilizing m ech anism s distinctive to Reason, w h ich  R e ason conceived of as

“eternal law s” th at governed Reason w h erever it m igh t occur. And indeed, Reason cam e to

th ink  th at rath er th an being a general purpose problem  solver w ith  no ends of its ow n, it w as

th e real reason for th e existence of th e system . Desires becam e m ere non-rational “attitudes”

or preferences tow ard propos itional states, m ere anim al im pulses w ith  no m ore norm ative

auth ority th an, w ell, anim al im pulses. Reason cam e to find th is  rath er puzzling...

**********************************************

Th e evolutionary fable provides a m odel w ith  enough  structure to capture a num ber of
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intere sting features of reason and its role w ith  re spect to m ore dedicated norm ative system s.

(1) In th e first place, th e propos itional form  of representation in w h ich  propertie s  are attributed

to objects is only one am ong m any sem i-independent representational system s occurring in th e

m ind. Th ere are, if you lik e, m any “languages of th ough t.” Truth  is  m ore general th an

propos itional content. Th e flexibility and specificity of propos itional representation w as

selected for its ability to support as sociative learning and th e forw ard-look ing m atch ing of

m eans to ends neces sary for a general purpose problem -solving system . (2) De s ire s  are

understood as th e dem ands of dedicated system s w h ose ends reason serves. Th e very

separation of belief from  m otivating de s ire is not a bas ic feature of biological representation,

but is  a rath er peculiar feature of th is general purpose system . (3) Th e e ndoge nous norm s of

reason, w h ich  rational ch oice th eory codifie s  into law s of logic and rules of cons istency in th e

ordering of preferences, are aspects of norm ative system s w h ich  enforce th e rules of design

im plicit in th e adaptive h istory of reason. Th ey are em ph atically not axiom s for ideal system s,

but rath er th e relations w h ose failure constitutes th e truth  conditions for corrective s ignals

w h ich  oversee th e operation of system s of belief and desire-satisfying action. It is  h ere th at th e

oth er part of sem antics — norm ative im plication — finds its place. M odus ponens is a rule of

adapted design. Its norm ativity derives from  th e fact th at th ere are enforcem ent m ech anism s

w h ich  correct deviations.  (4) Reason w as s elected for th e satisfaction of som e desire s  under

som e circum stances. If th ere are norm ative system s w h ich  enforce th e s e arrangem ents, th en it

m ay be th e case th at th ere are som e desire s  reason objectively ough t to satisfy, or conditions

under w h ich  it ough t not. (5) Reason m ay do m ore th an attem pt to bring about th e ce s sation of

occurrent desire s  lik e h unger. It m ay anticipate th e occurrence of desire s , and it m ay attem pt

to identify th e ends tow ard w h ich  desire s  are directed. Given reason’s preferred

representational fram ew ork , th is  w ill involved specifying th ose ends in propos itional/indicative

term s. Th e corrective s ignals of th e dedicated norm ative system s appear as intuitions regarding

th e proper end of desire s . Th e fact th at th e auth ority of corrective s ignals is  tied up w ith  non-

propos itional corre spondence rules accounts for difficulty of incorporating ough ts into th e

descriptive fram ew ork . Being parts of different system s th ey h ave different jobs and th us

different norm ative im plications.
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Th is  is  all very speculative and sk etch y. M oreover, m uch  of it is probably false. But it

m ay be th at th ere is  a tim e for storie s  lik e th is . It w as once said th at th ere w as no w ay th at

m ere natural proces s e s  could explain th e design of th e h um an eye. W h at w e find is  th at, if

anyth ing, th e opposite is  th e case. Such  th ings are far too easy to explain via selection and

variation, and w e need to h old ourselves to strict standards of evidential support w h en actually

claim ing th at som e particular evolutionary h ypoth e s is  is  true. Th e sam e is  true of th e adaptive

h istory of norm ative system s. Given th e w ide availability of corre spondence rules in adapted

system s, it is  far too easy to invent m erely plausible storie s  th at explain w h y com plex h um an

agency h as th e ch aracter it does, and w ould if true justify m uch  of our ordinary confidence in

th e existence and objectivity of th e rules w e try to follow . In tim e, th e study of norm ative

system s w ill turn from  w h at could be true to w h at is  in fact true. But w h en com m on opinion is

th at th ere can be no such  story evolutionary fables lik e th e one above h ave th e ir place.

Th e Eth icist’s W ish -List

I h ave argued th at th ere is  after all som eth ing out th ere for us to be w orrying about

w h en w e w orry about rules. Th e “furniture of th e w orld” unproblem atically includes th e rules

of adapted design. If th e  norm ative system s I h ave described underlie h um an norm ativity,

th en th e failures of th e s e rules form  corre spondence conditions for th e as sociated norm s,

yielding new  grounds for realism  (of a sort). Such  an account m ust stand up to an array of

intuitions about values and norm s w h ich  include th e follow ing:

Se m antics: Not to belabor th e point, but corre spondence truth  conditions are easy to

com e by for adapted signaling system s. Th is  covers th e case of m orality and value judgem ents

as w ell if th e “im pulses” expressed by norm ative utterances are s ignals in such  system s.

Em otivists w ere righ t in saying th at norm ative utterances are th e expre s s ions of sentim ents.

W h ere th ey w ere w rong w as in inferring th at such  s entim ents h ave no objective m eaning, no

reference or truth .

Qu e e rne s s : Th e prim ary im pedim ent to th e naturalization of norm ativity is th e

w idespread belief th at if norm ative utterances are true by corre spondence, th ey m ust

corre spond to som e exceedingly queer propertie s . Th e rules of adapted design, on th e oth er
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h and, are as ordinary as one could w is h . Th ey are first and forem ost natural h istorical relations

betw een states and proces s e s , and betw een s ignals and states. Th ey are identified and discussed

by scientists as an unrem ark able m atter of course, and by th e re st of us as w ell. Th ere is

noth ing any m ore  queer about th e s e rules th an th ere is  about k ins h ip. Fath erh ood is not a

property, but a relation, and a relation just as contingent on past h istory as th e rules of design.

Norm ative auth ority com es not from  th e relations h ip represented, but from  th e role of th e

representation itself.

Episte m ology: Th ere is no m ystery as to h ow  it is  th at w e “k now ” about such  relations,

even w h en w e are unable to identify th em  rationally. Each  norm ative system  includes

endogenous perceptual system s w ith  th e ir production rules (justification) and sem antics (truth

and im plication). Just as th ere are m any languages of th ough t, th ere are m any k inds of

k now ledge. Of course, th is does not yield certainty, but reliably true and properly form ed

norm ative s ignals.

R eason: Reason, if it is understood along th e lines of th e above evolutionary fable, h as

a different system  of representations th an th e special purpose norm ative system s w h ose ends it

serves. Th is  explains th e fam iliar discontinuity betw een factual m eaning and norm ative

m eaning. It also explains H um e’s dictum  th at reason is th e slave of th e pas s ions, as w ell as th e

difficulty in deciding w h eth er or not desire s  are propos itional attitudes. On th e present

account, th e prim ary sem antics of desire s  is non-propos itional, but reason represents th e ends

of desire s  propos itionally as part of a strategy for inventing novel strategies for attaining th ose

ends. Th e endogenous norm s of reason specify strategies for m atch ing m eans to its proper ends

— th ose of th e dedicated system s reason h as been optim ized to serve.

Culture : Again, cultural variability can be understood as designed flexibility. Th ink  of

culturally variable “codes” as environm entally variable “representations” tailored to th e

purpose of th e interpreting system . W h atever can vary, can serve a purpose in th at variation. If

th e appropriate stabilizing m ech anism s are present, th ere can be norm s th at determ ine th e

appropriateness of culturally variable codes in s itu.

Action-Guidingne s s : It is often said th at norm s are intrins ically action-guiding, in th e

w ay th at factual beliefs are not. If w e understand factual belief as part of a representational
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system  w h ich  s erves m any ends, and dedicated norm ative system s as representational system s

w h ich  s erve particular ends, th en it is not at all surpris ing th at s ignals in th e latter s h ould h ave

a m ore direct connection to action th an th e form er. Th is  is  to say, th e s ignals are e s s entially

m otivating in a w ay th at factual beliefs are not.

A Spe cial Se ns e : Intuitionists are fam ous for claim ing th at w e perceive m oral truth  via a

“special sense” separate from  th at via w h ich  w e perceive ordinary facts. Th ey m ay be righ t.

Each  norm ative system  includes a special sense (th e stabilizing m ech anism ) w h ich  yields th e

norm ative corrective s ignals. Th e m eaning of norm s becom es m uddled once reason attem pts to

m irror th e s em antics of th e norm ative system s it serves and ch aracterize s  th e ir ends

propos itionally. But th e intuitions w h ich  tell us w h eth er reason h as gotten it righ t m ay be

“special” in m uch  th e w ay th e intutionist supposes.

Disjunction: Th e corre spondence conditions of s ignals in adapted system s are typically

disjunctive in term s of ph ysical propertie s . Th us, th e ch allenge to specify th e disjunctive

relations h ip betw een norm ative and factual truth -m ak ers  is  m et at th e m ost bas ic level. If

anyth ing, th e ch allenge becom es explaining h ow  a s ignaling system  (lik e scientific language)

could acq uire non-disjunctive referents. Presum ably th e story h as som eth ing to do w ith  th e

optim ization of a general purpose forw ard look ing problem  solving faculty.

In sum , rath er th an th e various feature s of norm ative deliberation be ing m ysterious,

th ey are m ore or les s  w h at one w ould expect from  a com plex system  lik e th e one sk etch ed

above. But again, th e truth  of th e proposed h ypoth e s is  about h um an adaptive h istory and

cognitive arch itecture is  an em pirical m atter, w h ose truth  m ust be supported in appropriate

w ays.

Som e  Objections

1. No one k now s  w h at a function is . One cannot fail to ack now ledge th e s izable and energetic

ph ilosoph ical debate over th e notion of “function”,  w h ich  is  so closely tied up w ith  th e rules

of evolutionary de s ign. Th ere are predom inately tw o is sue s . Th e first is  w h at exactly th e role

of function talk  is  in science, w h eth er scientists intend a purely causal analysis, or use th e
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notion to explain th e existence of a th ing.11 Th is particular debate h as  quieted dow n a bit, th e

voice of reason insisting th at scientists use th e term  in various w ays, and if th is  m ak e s  th ings

difficult for axiom atic accounts of scientific m eth od, w ell, w h at else is new ?12 Th e oth er is sue

is  a bit th ornier as w ell as m ore relevant (at first glance) to th e present argum ent. It seem s th at

it is not at all a s im ple m atter to give a general definition specifying just w h at th e adapted

function of a selected trait is . Various attem pts at precise definition h ave been attem pted13

w ith out any being found generally satisfactory by th e ph ilosoph ical com m unity. Survey of th e

current literature m igh t give th e im pre s s ion th at th e w h ole business is h opeles s , or at least th at

th e prudent w ould do w ell to w ait a bit before letting anyth ing im portant ride on th e notion.

Such  a w orry w ould be confused, h ow ever. For de spite th e undeniable ph ilosoph ical

intere st of th e attem pt to define “function” (as w ell as th e difficultie s) naturalists need not w ait

on th e outcom e before being justified in using th e term . Th e difficulty faced by th ose

attem pting to define “function” is not th e biologist’s difficulty of deducing evolutionary

h istorie s  from  th e often scant current evidence, but th at of precis ely specifying w h at som eth ing

is doing th at h as a certain effect. Th is problem  is no m ore or les s  th an th at of specifying cause s

in com plex system s, and if one believes th at th e notion of an adapted function and th e

attendant rules of design m ust w ait for th e ir re spectability until problem s lik e th ose raised by

Kripk e and Goodm an14, th en I subm it th at science as a w h ole m ust com e to a screech ing h alt

until ph ilosoph ers  h ave th e w h ole th ing w ork ed out.

Th ank fully, w h at grounds and legitim ates term s in science is not precise definitions,

but th e fact th at th e term s are robust enough  and observations m ade using th em  repeatable

                                        
11 Cum m ins (19 75), Nagel (19 61), H em pel (19 65, Ch . 12).
12 Godfrey-Sm ith  (19 9 3).
13 W righ t (19 73), M illik an (19 84).
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enough  to stand up to th e real-life w ork  of building th e body of scientific k now ledge. W e

don’t k now  h ow  to define “specie s” or “population” or “gene” or “data” or “observation”.

Noneth eles s , scientists can and do and ough t to continue using th ose term s, and th ough  th e

ph ilosoph ical attem pt to define th em  m igh t be w orth w h ile, it is a separate  proje ct.

                                                                                                                                  
14 Kripk e (19 82), Goodm an (19 79 ).

2. Dem arcation problem s. It w ill be objected th at th e partition induced on th e states of th e

w orld by th e h istory of a s ignal/response pair is underdeterm ined. Th is  is  surely true, in

principle. As Nelson Goodm an s h ow ed us, w e do not k now  w h ich  propertie s  are

“projectable”, w h ich  is  to say, w e h ave no non-arbitrary w ay of saying w h ich  states are

relevantly th e sam e as w h ich  oth er states. If w e can’t identify states in th is  w ay, th en w e can’t

say w h at it is  th at th e vervets’ leopard cry refers to. Th ere is no doubt in m y m ind about th e

profoundnes s  of Goodm an’s problem . Indeed, it infects just about everyth ing. Not only does it

problem atize th e individuation of w orld-states, but th e individuation of s ignal types, response

types, and just about everyth ing else. As I indicated above, h ow ever, th e naturalism  I h ave in

m ind (call it “practical” naturalism  if you lik e) is not th e k ind of foundational project th at

re quire s  solutions to th e s e problem s. Th e is sue for th e naturalist is  w h eth er or not th e relevant

scientific com m unity can cons istently identify th e states and k inds of th ings involved in th e

th eory. No doubt w e w ill, at som e point, ch ange th e w ay w e th ink  about causally relevant

states of affairs. At th at point, our understanding of th e s em antics of th e system s w e analyze

w ill ch ange along w ith  a lot of oth er th ings. Th is  m ay be unavoidable, of course, but th e is sue

is not w h eth er a th eory can be built for all tim e, but w h eth er an adequate account of m eaning

and norm s can be built w ith in th e current scientific w orld view .

3. Specificity of Norm s. Som eth ing one h ears far too often are objections of th e form  “just

because it is  th e function of X to Y, doesn’t m ak e it righ t to Y w ith  X.” To be sure, but th at
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w as not th e suggestion, nor does it follow  from  anyth ing I (or anyone else I can th ink  of) h ave

said. If norm ative system s are th e natural ph enom enon underlying norm ativity, th en th e

precondition for norm ativity is th e existence of special purpose regulatory m ech anism s w h ich

are adapted to enforce design norm s of m ore proxim al beh avioral controls. Despite th e

apparent ubiq uity of norm ative system s, it is  im portant to realize th at m ost adaptations are not

e quipped w ith  norm ative regulatory apparatuse s .

It is  also im portant to note th e specificity of th e norm s involved. If norm ative system s

underlie norm ativity, th en th e norm s involved apply directly to th e system s th ey are coevolved

to regulate. Th ere are as m any distinct k inds of norm s are th ere are norm ative system s. H um an

agents, as w e understand th en, m ust cope w ith  th e often com peting dem ands of m ultiple

norm ative system s, each  fully legitim ate as th ey pertain to th e m ech anism s th ey regulate, yet

none perh aps trum ping all oth ers  in every circum stance. So if “is w rong” is a typical linguistic

proxy for a norm ative system ’s corrective s ignal, th en th e locution “is w rong” h as as m any

distinct m eanings as th ere are system s w h ich  express th e ir corrections th rough  it. On th e oth er

h and, if th e fable about th e evolution of Reason is anyw h ere near th e truth , th en it is possible

th at th ere is  a h igh er level norm ative system  w h ose function is  to adjudicate th e dem ands of

com peting norm s. If th at is  th e case, th en it is possible th at th ere is  a final sense of w rongnes s

w h ich  supercedes all oth ers . Perh aps th is  is  h ow  w e use th e w ord “irrational.”

4. Adaptationism  and Optim ality.  Gould and Lew ontin (19 78) touch ed off a debate in

evolutionary biology concerning th e overly free attribution of adapted h istorie s . Seem s th at it

w as getting a little too easy to sell m erely plausible storie s  about adaptive h istorie s  as

legitim ate explanations for w h y organism s h ave th e traits th ey do. M ainstream  evolutionary

biology as w ell as Sociobiology cam e in for th is  k ind of criticism . Cons e quently th e “dom inant

paradigm ” now  em ph as ize s  th at th e ir are num erous m ech anism s oth er th an adaptation w h ich

can cause traits to stabilize in a population. One m ust not as sum e th at s im ply because a trait

exists, th at it h as an adaptive h istory, w h ich  is  to say, th at th ere are any rules of th e sort w e

h ave been discus s ing w h ich  apply. On th e oth er h and, Gould h im self adm its th at w h ile th ere

m ay be a variety of explanations for th e existence of a trait, th e only th ing th at explains fit
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betw een organism s and environm ents is  th e process of adaptation. So w h ile w e m ust be careful

in inferring a rule of design m erely from  th e existence of a trait, com plex and effective

functionality is good evidence for th e existence of adaptive h istorie s  and th e as sociated rules.

One m ust also be w ary of inferring from  th e fact th at a trait h as an adaptive h istory to

th e conclusion th at th e trait is  optim al. Again, th ere are a variety of reasons w h y traits m ay fail

to be optim al in th e perform ance of th e ir function, not th e least of w h ich  is  th e possibility th at

better vers ions of th e trait, w h ile possible, never actually arose th rough  variation on current

vers ions. One cons e quence of th is observation for th e current proposal is th at one cannot

assum e th at current covariance of a s ignal w ith  a w orld state gives th e corre spondence rule for

th at s ignal. It h as been s h ow n th at selection on s ignaling system s depends crucially on th e

relative costs of false pos itives and negatives (Godfrey-Sm ith  19 9 6, H arm s 19 9 8) as w ell as on

constraints on perceptual discrim ination. Indeed, just as it is  suboptim al perform ance of

function th at drives th e accum ulation of norm ative system s, th ere is  som e reason to suspect

th at m ech anism s of inference m ay be a re sult of th e sam e inefficiency. (Sk yrm s19 9 8)

5. Som eth ing is  M is s ing. Th ere are a num ber of w orrie s  loosely as sociated w ith  G.E. M oore’s

notorious “open question” argum ent and perh aps w ith  th e perennial argum ents over qualia in

cognitive science. It seem s th at no m atter h ow  m uch  th e naturalist offers by w ay of structure,

or in th e present case, validation of com m on convictions, th ere are th ose w h o intuit th at

som eth ing crucial h as been left out. W ith  re spect to th e current project, th ere are s everal w ays

th e s e intuitions can be brough t to bear. I w ill deal w ith  th e m ost lik ely h ere.

As noted above, th e specification of th e s em antics of corrective s ignals provides a

sch em a for creating referentially equivalent propos itional structures (pre sum ably long

disjuncts), w h ich  are true if and only if th e corrective s ignal is true. W h y doesn’t th e

e quivalent propos ition carry th e sam e norm ativity th at th e corrective s ignal carrie s? To use a

concrete exam ple, I re spond to th e m istreatm ent of a ch ild w ith  a sort of revulsion w h ich  I

express by saying “th ey sh ouldn’t do th at!” Th e corrective s ignal expressed is true, on th e

pre s ent account, just in case th e system  th at generated it h as been selected for (am ong oth er

th ings) getting ch ildren to be treated properly in re sponse to such  s ignals. Suppose th at I k now
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enough  about th e system  involved and its adapted h istory to say th at th e present case

constitutes exactly th e truth  conditions for th e norm ative s ignal. Still, it seem s th at th e

descriptive k now ledge of th e truth  conditions of th e corrective s ignal doesn’t h ave th e

norm ative “oom ph ” of th e expre s s ions of th e s ignal itself. W h y not? On th e present account,

th e reason w ould h ave to be th at th e norm ative “oom ph ” of th e s ignal h as to do w ith  th e

norm ative interpretations of th e tw o referentially equivalent s ignals. Th e corrective s ignal

seem s to h ave an enforcem ent m ech anism  w h ich  dem ands acq uie scence. Th e propos itional

form  seem s to h ave different interpretive norm s. It is  w ell k now n th at, in general, substitution

of referentially equivalent statem ents fails in contexts w h ere th e norm ative interpretation of th e

statem ents differ. Th e present case s eem s to be anoth er instance of th is general ph enom enon.

Conclusion

I began by suggesting th at traditional em piricism ’s focus on proxim al causal relations

h as been prim arily responsible for th e difficulty th at ph ilosoph ers  and scientists h ave h ad

understanding norm s. Th e above s k etch  of a th eory of norm ative system s s h ould m ak e clear

th e im m ense re sources th at evolutionary biology adds to th e naturalist’s toolk it. Adaptive

h istorie s  are not lim ited to s im ply e xplaining h ow  w e got to be th e w ay w e are. Th ey m ay go

furth er, and corroborate m any of th e intuitions about norm ativity w h ich  h ave seem ed so

th reatened by traditional naturalism . Adaptive h istorie s  provide subject m atter for our w orrie s

about rules and forge s em antic link s betw een norm ative sentim ents and th e failure of th ose

rules. In s h ort, e volution m atte rs.

I suggested a num ber of “criteria of adequacy” for a naturalistic m odel of norm ative

system s. First, norm s refer to th e failure of rules of adapted design. Second, th ere is noth ing

in th e least bit “queer” about th e relations th at form  th e truth  conditions for norm ative

im pulses and th e ir expression. Th ird, w e are able to “k now ” about th em  via dedicated

subsystem s devoted to m aintain th e relations specified by th e endogenous sem antics. Fourth , if

reason is a m ulti-purpose problem  solving system  w h ich  s erves th e ends of various dedicated

sub-system s, th en w e s h ould expect its relation to th ose system s w ould be m ore or les s  as it

seem s. Fifth , cultural variability can be eas ily accom m odated. Indeed, it is possible th at local
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norm s can be sanctioned for th e particular locale w h ile oth ers  m ay be w rong everyw h ere.

M oreover, it seem s th at form erly rath er m ysterious feature s of norm s lik e action-guidingnes s

and a “special sense” dedicated to th e detection of norm ative truth s are actually rath er w h at

one s h ould expect.

Th e se criteria are ph ilosoph er’s criteria, h ow ever. An em pirical h ypoth e s is  m ust do

m ore th an be defensible against objections. A h ypoth e s is  w h ich  propose s  a re s earch  fram ew ork

lik e th e present one m ust prom ise a fruitful approach  to th e study of its subject m atter as w ell.

Several features deserve note: th e central concepts of adaptation and regulatory arch itecture are

uncontrovers ial core concepts in current biology, th ough  th ey are not often studied in

conjunction.15 Th e arch itecture of norm ative system s is  s im ple enough  to support a cons istent

interpretation acros s  th e scientific com m unity. M oreover, no m ore is needed to pursue th e

investigation of norm ative system s th an th e integration of existing re s earch  tech niq ue s.

Currently, scientists do not identify corre spondence rules in s ignaling system s, th ough  such

system s are studied w idely in all areas of th e biological and social sciences, pre sum ably

because th ere is no paradigm  w h ich  dem onstrates w h y th ose relations h ips are of intere st.

Noneth eles s , current re s earch  doe s  provide a variety of evidence concerning th e design of

norm ative system s, and it is  reasonable to suppose th at re s earch  focused on th at q uestion

w ould provide m ore com pelling evidence. At any rate, th ere is no th eoretical im pedim ent to

th e descriptive study of norm ative system s th rough out th e biological and social sciences.

Kitch er righ tly recognized th at it is one th ing to aspire to a com plete naturalistic

account of norm s  and quite anoth er to suggest th at such  an account w ill play any significant

role in our future norm ative deliberations. Regarding th e form er, it seem s to m e th at w e h ave

th e re sources for th e construction of an adequate naturalistic th eory of norm ative system s. But

even if you buy th is , all th at you get is  a new  fram ew ork  w ith in w h ich  to approach  th e study

of norm s, rath er th an a norm ative th eory ready to generate lists of th ings th at are and are not

consistent w ith  m oral, rational, or epistem ic norm ativity. H ow ever plausible th e norm ative

                                        
15 Developm ental biologist Rudolph  R aff (19 9 6) h as urged th at th e integration of

developm ental and evolutionary biology is overdue, and prom ise s  great rew ards.
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system s h ypoth e s is  m ay be, any real auth ority it m igh t h ave w ill h ave to w ait until it is

properly grounded in scientific re s earch . But th ere is good reason to expect th at w h at w ill be

forth com ing w ill not be som e sort of  scientistic dictator of norm s. Th e irony in aspiring to

guide our norm ative deliberations th rough  an evolutionary th eory of norm s is  in th ink ing th at

th e scant evidence of evolutionary h istory is going to tell us m uch  m ore about our norm ative

system s th an w e  alre ady k now . If anyth ing, th e opposite is  lik ely to be th e case. I suspect th at

m uch  of th e evidence th at our norm ative system s’ adaptive h istorie s  h ave a particular ch aracter

w ill com e from  observing regularitie s  in norm ative convictions, w h ich  is , com e to th ink  of it,

just th e sort of th ing th at ph ilosoph ers  are good at.

References

Axelrod, R . (19 84): Th e  Evolution of Coope ration, New  York : Basic Book s.
Bradie, M . (19 9 4): Th e  Se cre t Ch ain: Evolution and Eth ics, Albany: SUNY.
Ch eney, D. L. and R. M . Seyfarth  (19 9 0): H ow  M onk e ys Se e  th e  W orld, Ch icago: Univers ity

of Ch icago Pres s .
Cum m ins, R . (19 75): "Functional Analysis," Journal of Ph ilosoph y, 72(20), Novem ber,

741-765.
Darw all, S., A. Gibbard and P. Railton (19 9 2): "Tow ard Fin de Siecle Eth ics: Som e Trends,"

Th e  Ph ilosoph ical R evie w , 101(1), Januaru, 115-189 .
Daw k ins, R . (19 76): Th e  Selfis h  Ge ne , New  York : Oxford Univers ity Pres s .
Drets k e, F. (19 86): "M is inform ation," in Belie f: Form , Conte nt and Function, ed. by R. <.

Bogdan, Oxford: Clarendon Pres s .
Godfrey-Sm ith , P. (19 9 6): Com ple xity and th e  Function of M ind in Nature , Cam bridge

Univers ity Pres s .
Goodm an, N. (19 79 ): Fact, Fiction, and Forcast, Cam bridge, MA: H arvard.
Gould, S. J. and R. C. Lew ontin (19 78): "Th e Spandrels of San Marco and th e Pangloss ian

Paradigm : A Critiq ue of th e Adaptationist Program ," Proce e dings of th e  Royal Socie ty
of London, 205, 581-59 8.

H am ilton, W . D. (19 64): "Th e Genetical Evolution of Social Beh avior I &  II," Journal of
Th e ore tical Biology, 7, 1-52.

H arm s, W . F. (19 9 8): "Th e Use of Inform ation Th eory in Epistem ology," Ph ilosoph y of
Scie nce , 65(3), 472-501.

H em pel, C. (19 65): "Th e Logic of Functional Analysis," in Aspe cts of Scie ntific Explanation,
New  York : Free Pres s .

H organ, T. and M . Tim m ons (19 9 2): "Troubles on Moral Tw in Earth : M oral Queernes s



H arm s Evolution of Norm ative System s Page 32

Revis ited," Synth e s e , 9 2, 221-260.
Kitch er, P. (19 9 4): "Four W ays of "Biologicizing" Eth ics," in Conce ptual Is su e s  in

Evolutionary Biology, ed. by E. Sober, M IT Pres s , 439 -450.
Kripk e, S. A. (19 82): W ittge nste in on Rule s  and Private  Language , Cam bridge, MA:

H arvard.
Levin, M . (19 84): "W h y H om osexuality is Abnorm al," Th e  M onist.
M ack ie, J. L. (19 77): Eth ics: Inve nting Righ t and W rong, London: Penguin Book s.
M illik an, R . G. (19 84): Language , Th ough t, and Oth e r Biological Cate gorie s : ne w

foundations for re alism .,A Bradford Book , Cam bridge, MA: M IT Pres s .
------ (19 9 0): "Com pare and Contrast Drets k e, Fodor, and M illik an on Teleosem antics,"

Ph ilosoph ical Topics, 18(2), 151-161.
------ (19 9 3): W h ite  Qu e e n Psych ology and Oth e r Es says for Alice .,A Bradford Book ,

Cam bridge, MA: M IT Pres s .
Nagel, E. (19 61): Th e  Structure  of Scie nce , New  York : H arcourt, Brace and W orld.
Raff, R . A. (19 9 6): Th e  Sh ape  of Life : ge ne s , de velopm e nt, and th e  e volution of anim al form ,

Th e Univers ity of Ch icago Pres s .
Ruse, M . and E. O . W ilson (19 86): "Moral Ph ilosoph y as Applied Science," Ph ilosoph y, 61,

173-19 2.
Sk yrm s (19 9 8): "Evolution of Inference," Manuscript.
------ (19 9 6): Evolution of th e  Social Contract, Cam bridge Univers ity Pres s .
Sober, E. (19 84): Th e  Nature  of Sele ction: e volutionary th e ory in ph ilosoph ical focus,

Cam bridge, MA: M IT Pres s  (368 pp).
------ (19 9 3): Ph ilosoph y of Biology, W estview  Pres s .
Trivers, R . L. (19 71): "Th e Evolution of Reciprocal Altruism ," Th e  Q uarte rly Revie w  of

Biology, 46(3), 35-57.
W righ t, L. (19 73): "Functions," Th e  Ph ilosoph ical R evie w , 82, 139 -168.


