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The design argument raises epistemologica quegions that go beyond its traditiona theological
context. As William Paey (1802) observed, when we figd a watch while walking across a heeth, we
unhesitatingly infer that it was produced by an intdligentjdesigner. No such inference forces itsdlf upon
uswhen we observe agone. Why is explanation in termg of intelligent design so compdlling in the one
case, but not in the othegg? Similarly, when wgglbserve the behavior of our fellow human beings, we
find it irresgtible to thijk that they have g it are filjed with beliefs and desires. And when we
observe nonhuman orgieT™s, the img bke mentalistic explanationsis often very strong,
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We now can describe the likelihood verson of the design argument for the existence of God,
again taking our lead from one of Pdey’s favorite examples of adelicate adgptation. The basic format
isto compare two hypotheses as possible explanations of a sngle observation:



(E) 02: the vertebrate eye has features F1 ... Fn.
E1: the vertebrate eye was cregted by an intelligent designer.
E2: the vertebrate eye was produced by a mindless chance precess.

We do not hesitate to conclude that the observations strongly favor Dgsign over Chance in the case of
argument (W); Pdey qamsthat precisly the same conclusion should pe drawn in the case of the
propositions assembleg in (E).2
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However, those who have prior degrees of belief in (E1) and (E2) nadiysss

update their subjective probabilities. The likelihood verson of the desigh argume
observation O2 should lead you to increase your degree of belief in (1) and reduce yS




belief in (E2).

My restriction of fhe design argument to arjassessme Ty ve pabilities, reflects
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Just to nail down this poin 0 degeribga version of the design argument formulated by
John Arbuthnot. Arbuthnot (171Q y tabgilatelf birth recordsin London over 82 years and
noticed that in each year, dightlyior ¢ g thanlaudhters were born. Redlizing that boys diein
greater numbers than girls, heSaw thall thigHight ppias f the sex retio at birth gradualy subsides until




there are equal numbers of males and femaes at the age of marriage. g rbuthnot took thisto be
evidence of intelligent design; God, in his benevolence, wanied cocigilin to have a wife and each
woman to have a husband. To praw this concluson ok to be the
relevant competing hypothesis{that the sex retio g Fhance process.
He was able to show that if the yobability is%2tha will beagirl,
then it is enormoudy improbabldthat the sex raio ksin eech and
every of the years he surveyed (Btigler 1986, pp. 2

Arbuthnot could not havelknown that‘R.A. a ratio within the
purview of the theory of natura s§jection. Fishgl'si 'S
mix of sons and daughters affects e number of isher demondrated that
when there is random mating in a lfrge population, olvesisoneinwhich a
mother invests equaly in sons andfplaughters (Sober 1l put half her
reproductive resources into producifig sons and half int8 Thisequd divison
means that she should have more sgns than daughters, i er. Fsher’smodd
therefore predicts the dightly unevel sex ratio at birth that °

My point in describing Fishef sideaiis not {g inthe 18" century.
Rather, the thing to notice isthglwbhid A Ciifferent from what

Fisher was talking about when he d&} It Wloe the sex ratio found
apopulation. Arbuthnot was right thet the proDa re
males than females at birth in each of 82 yearsis extremey 18 birtrghas the same chance of

producing amde asit does of producing afemade. However, amae-ljased %ex ratio in the populati
is extremely probable, if Fisher’s hypothesized processis doing the work. Showing that Designism:
likely than Chance leaves it open that some third, mindless, process might still have a higher likelih
than Design. Thisisnot a defect in the design argument, so long asthe conduson of that argument i
not over-dated. Here the modesty of the likelihood version of the design argum apointin |ts
favor. To draw a stronger concluson —that the Design hypothesisis more likely th
involving mindless natura processes -- one would have to attend to more aternatives
and (uniform) Chance.®

| now want to draw the reader’ s atention to some features of the likelihood version
design argument (E) concerning how the observation and the competing hypotheses are form
Fird, notice that | have kept the observation (O2) conceptualy separate from the two hypg
and (E2). If the observation were Smply that “the vertebrate eye exists,” then since
both entail this proposition, each would have alikelihood of uRi
Principle, this observation does not favor Design over Chance. Better
terms of explaining the properties of the vertebrate eye, not explaining why the ey:
that | have not formulated the design hypothesis asthe clam that God exidts, this exisence cla
nothing about the putative designer’ s involvement in the creetion of the vertebrate eye. Findly, | should
point out that it would do no harm to have the design hypothesis say that God created the vertebrate
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in common; things that are 100% smilar have dl traitsin common. The andogy argument says that the
more smilar watches and organisms are, the more probable it is that organisms were produced by
intelligent design.




Let us grant the Humean point that watches and organisms have rdlaivey few characterigticsin
common (it is doubtful that there is awell-defined totaity consting of dl the traits of each, but let that
pass). After dl, watches are made of metd and glass and go “tick tock”; organisms metabolize and
reproduce and go “oink” and “bow wow.” Thisisdl true, but entirely irrdlevant, if the design argument
isalikeihood inference. It doesn’'t matter how overal smilar watches and organisms are. With
respect to argument (W), what mattersis how one should explain the fact that watches are well
adapted for the task of telling time; with respect to (E), what matters is how one should explain the fact
that organisms are well adapted to their environments. Paey’s andogy between watches and
organismsis merdy heurigtic. The likdihood argument about organisms stands on its own (Sober
1993).

Hume aso has Philo congtrue the design argument as an inductive argument, and then complain
that the inductive evidence is weak. Philo suggests that for us to have good reason to think that our
world was produced by an intelligent designer, we d have to visit other worlds and observe that dl or
mogt of them were produced by intelligent design. But how many other worlds have we visted? The
answer is—not even one. Apparently, the design argument is an inductive argument that could not be
wesker; its sample Sizeis zero. This objection dissolves once we move from the mode of inductive
sampling to that of likelihood. Y ou don't have to observe the processes of intelligent design and chance
a work in different worl@s to paptain that the two hypotheses confer different probabilities on your
observations.

Three Objections to th¢ Lile bd Argument
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possible ates, then, if they swarm about a random, they will eventudly vigt dl possible configurations,
including configurations of great order.’ Thus, the order we see in our universe, and the delicate
adaptations we observe in organiams, in fact had a high probability of eventudly coming into being,
according to the hypothesis of chance. Van Inwagen (1993, p. 144) gives voice to this objection and
explainsit by way of an andogy: Suppose you toss a coin twenty times and it lands heads every time.
Y ou should not be surprised at this outcome if you are one among millions of people who toss afair
coin twenty times. After dl, with so many people tossing, it isdl but inevitable that some people should
get twenty heads. The outcome you obtained, therefore, was not improbable, according to the chance
hypothesis.

Thereisafdlacy in this criticiam of the design argument, vghich Hacking (1987) cdls“the
inverse gambler’sfalagy.” Heilludrates hisidea by describing a gamblr who wal o @ino and
immediately observes o dice being rolled that land double-6. Tiy@ ganbler cag
result favors the hyyglles s that the dice had been rolled many ti ad
the hypothdlis thg asthefirg roll of the evening. The gamijer
double-six ( ore ?robable under the first hypothesis:
sroll * there were mjany rolls) >
6 on thigdoll * there was justg ero ).

according 10
probability on the CI'8



If the first premissin the likelihood formulation of the design argument —that Pr(O * Chance) is
very low -- is correct, then the only question that remainsis whether Pr(O * Design) ishigher. This, |
believe, isthe Achilles hed of the design argument. The problem isto say how probableit is, for
example, that the vertebrate eye would have features F1 ... Fn, if the eye were produced by an
intelligent designer. What is required is not the specification of a single probability vaue, or even a
range of such. All that is needed is an argument that shows that
this probability isindeed higher than the probability that Chance confers on the observetion.

is supplemented with further & ons about what the designer’ s gods and abilit eswould beif he
existed. Perhaps the designer never build the vertebrate eyje witjgffeat .. Fn, ether ‘
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gtories can be told about archaeologists who work in museums; they often have objectsin their
collections that they know are artefacts, although they have no idea what the makers of these artefacts
had in mind.

My clam is not that design theorists must have independent evidence that Sngles out a
specification of the exact gods and abilities of the putative intelligent designer. They may be uncertain
asto which of the goal-ahility pairs GA-1, GA-2, ..., GA-niscorrect. However,
snce

Pr(theeyehasF1 ... Fn * Desgn) =
3, Pr(theeyehasF1 ... Fn * Design & GA-i)Pr(GA-i*Design),

they do have to show that

3, Pr(theeyehasF1 ... Fn * Design & GA-i)Pr(GA-*Design) >
Pr(theeyehasF1 ... Fn * Chance).

| think that Maynard Smith in his warehouse and archaeologists in their museums are able to do this.
They aren't sure exactly what the intelligent designer was trying to achieve (eg., they aren't certain that
GA-1listrue and that al the other GA pairs are fase), but they are able to seethat it is not terribly
improbable that the object should have the features one observesiif it were made by a human intelligent
designer. After dl, theitemsin Maynard Smith’s warehouse were symmetrica and smooth meta
containers that had what appeared to be switches, dials, and gauges on them. And the “artefacts of
unknown function” in anthropology museums likewise bear sgns of human handiwork.

It isinteresting in this connection to congder the epistemologica problem of how one would go
about detecting inteligent life dsewhere in the universe (if it exists). The SETI
(Search for Extraterrestrid Intelligence) project, funded until 1993 by the US Nationd Aeronautics and
Space Adminigtration and now supported privately, dedt with this problem in two ways (Dick 1996).
Firg, the scientists wanted to send a message into deep space that would alow any intelligent
extraterrestrids who recelved it to figure out that it was produced by intelligent designers (namely, us).
Second, they scan the night sky hoping to detect Sgns of intelligent life esawhere.

The message, tranamitted in 1974 from the Arecibo Observatory, was a Smple picture
of our solar system, a representation of oxygen and carbon, a picture of adouble hdlix representing
DNA, adtick figure of a human being, and a picture of the Arecibo telescope.  How sure are we that if
intelligent diens find these clues, that they will redize that they were produced by inteligent designers?
The hope is that this message will drike the diens who receive it as evidence favoring the hypothess of
intelligent design over the hypothesis that some mindless physical process (not necessarily one involving
uniform chance) was responsible. It ishard to see how the SETI engineers could have done any better,
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but gill one cannot dismiss the possibility thet they will fal.  If extraterrestrid minds are very different
from our pwn — ether because they have different beliefs and desires or pr nformation in different
ways -- it may turn out that their interpretation of the evidence differg profoundly| from the interpretation
that human beings would arrive at, were they on thereceiving end. o say anything more precise
about this, we d have to be able provide specifics about the diens fhentd characterigtics. If we are
uncertain as to how the mind of an extraterredtrial will interpret this gvidence, how can we be so sure
that God, if he were to L ﬂ e vertebrate eye, would endoyy it wittithe featu eswefind it to have?
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and confirmation of a substantive scientific explanation of the adaptive features of organisms that redly
undermined the design argument (at least in its organismic formulation). Philosophers who believe that
theories can't be rejected until a better theory is developed to take its place often sympathize with this
point of view.

My own interpretation coincides with neither of these. Asindicated above, | think that Hume' s
criticisams largely derive from an empiricist epissemology thet istoo narrow. However, seeing the design
argument’ s fatd flaw does not depend on seeing the merits of Darwinian theory. The Likeihood
Principle, it istrue, says that theories must be evaluated comparatively, not on their own. But for thisto
be possible, each theory must make predictions. Itisat thisfundamenta level that | think the design
argument is defective.

Biologigts often present two criticisms of creationism. Firg, they argue that the design
hypothesisis untestable. Second, they contend that there is plenty of evidence that the hypoth
fdse. Obvioudy, these two lines of argument are in conflict. | have aready endorsed the first
but | want to say alittle about the second. A useful example is Stephen Jay Gould's (1980) widely
read article about the Panda’' s thumb. Pandas are vegetarian bears who have a spur of bone (a
“thumb™) protruding from their wrigts. | Theyg use thi ' i hichtigthe main thing

Y they eat. Gould says that the hypothesigbllintelligent d i
inefficient device. A benevole ﬂ d intelligent engin
better. Evolutionary theory, on gnd, say's that the panda' s
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| Anthropig h Argument

the adaptive jeatures of organiams; it has nothing to say
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.. not with fle cosmic desdn hypothess. Still, the main criticiam |
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Suppose | catch 50 fish from alake, and you want to use my observations O to test two
hypotheses:

O: All thefish | caught were more than 10 inches long.

F1: All the fish in the lake are more than 10 inches long.

F2: Only hdf the fish in the lake are more than 10 inches long.
Y ou might think that the Likelihood Principle says that F1 is better supported, since
(@) Pr(O* F1) > Pr(O * F2).

However, you then discover how | caught my fish:

(A1) I caught thefish by usng anet that (because of the Sze of its holes) can't catch fish smdler
than 10 inches, and | |&ft the net in the lake until therewere 50 fish init.

This leads you to replace the andysis provided by (1) with the following:

(2 Pr(O*F1& Al)=Pr(O*F2& Al) = 10.

Furthermore, you now redlize that your first assgpsment, (1), vls baseli
that

the erroneous assumption

(AQ) Thefish| caught were arandom sample from the fishjrjthe lalge.
Instead of (1), you should have written

Pr(O* F1 & A0) > Pr(O* F2 & A0).

Thisinequality istrue; the problem, however, isthat (AO) isfa

This example, from Eddington
(an OSE). When ahypothesisissaidtor
yoursdf what assumptions alow the hypothesis t
the procedure you use to obtain your observatio

One verson of the cosmic design argument begins
“finetuned.” That is, the values of various physica col
they had been even dightly different, life would h:
summarizes some of the relevant facts as foll



If the strong nuclear force were to have been aslittle as 2% stronger (relaive to the other
forces), dl hydrogen would have been converted into helium. If it were 5% weaker, no helium
at al would have formed and there would be nothing but hydrogen. If the weak nuclear force
were alittle stronger, supernovas could not occur, and heavy elements could not have formed.
If it were dightly weeker, only helium might have formed. If the eectromagnetic forces were
stronger, dl stars would be red dwarfs, and there would be no planets. If it were alittle
weseker, al stars would be very hot and short-lived. If the dectron charge were ever so dightly
different, there would be no chemistry as we know it. Carbon (*2C) only just managed to form
in the prima nucleosynthesis. And so on.

I’ll abbreviate the fact that the values of these physica constants fal within the narrow limits specified
by saying that “the condants areright.” A design argument can now be congtructed, one that claims
that the congtants being right should be explained by postulating the existence of an intelligent designer,
one who wanted life to exist and who arranged the universe so that this could occur (Swinburne
1990a). Aswith Paey’s organismic design argument, we can represent the reasoning in this cosmic
design argument as the assertion of alikeihood inequdity:

(3)  Pr(constants are right * Design) > Pr(constants are right * Chance).

However, there is a problempwith (3) that resemblesghe problem with (1). Consider the fact that

L 4 L 4 v

(A3) Weexig, and if we efist the congtants must e rigm.

We need to take (A3) into agcoury; instead ofy(3), we shofid have said:

v

(4  Pr(constants are rightl™ Ddsign & A3) F Pr(dondtarts ge *

That is, given (A3), the condjants fnust be righty regaydlessof
intelligent design or by chan

Proposition (4)
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refuted by claming that:

(A4 Weexig, and if we gist vertebrates must have eyes with festures F1 ... Fn.

If (A4) weretrue, the likeihgod inequdity that Paley asserted would have to [ dnlaced with an
equality, just as (1) hagdo bé replaced by (2) and (3) had to be replaceg i bt fortunately for
Pdey, (A4) isfdse. ¢r, matters change if we think of Pg PS
fact that organisms dast one adaptive contrivance. If § ple to
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we are DOU Toroes regardless of whether our universe was produced
by chancegfor by design.

This structurd amilarity between fishing and fine-tuning may seem to be undermined by a
disandogy. Inthe latter case, we know that proposition (3) is correct — the probability thet the
congantswill beright if the universeis created by a powerful deity bent on having lifeexist isgrefter
than it would be if the values of the congtants were set by a uniform chance process.  Thisinequ
seemsto hold, regardless of how or whether we make our observations. The fishing example |
different; here we know that proposition (1) isfase. Thereisno saying whether alikelihood in
obtains until we specify the procedure used to obtain the observations; once we do this, there

ity
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likelihood inequdity. Thus, in finetuning, we have an inequdity that is true because it reflects the
metaphyscd facts, in fishing, we have an inpqudity that isfase for epissemic reasons. My response is
that | agree that this point of difference exgap, but that it does nothing to save the argument from fine-
tuning. Although proposition (3)istrue Ik are bound to observe that the constants are right,
regardless of whether oyg Jesign. My objection to propodtion (3) is
not thet it isfase, but Ft the observations; (4) isthe relevant
proposition to which

Tovisudizet Ftes amillion universes and that a chance process
does the same for anotl e proportion of universes in which the congtants
aeright is greater in thd bw thet if we observe that the constants are right in
- i i S that our universe arose by design? Infact, this
brobability of observing any of the first million
he same probability of observing any of the
etrue. But thisisnot the case -- our probability
isunity in each case.

he workings of OSEs must acknowledge that
There isfirg the process by which the system
state of the world that we are able to observe.
ethat state of theworld. Thistwo-step

b We observe the contents of the net
Origin of the Universe 6 Congants are right 6 We observe that the congtants are right
The OSE in the fishing example arisesin gep 1; the OSE in fine-tuning crops up in step 2.

Ledie (1989, pp. 13-14, 107-108), Swinburne (19904, p. 171), and Van Inwagen (1993, p.
135,144) dl defend the fine-tuning argument againgt the criticism | have just described. Each mounts
his defense by describing an andlogy with amundane example. Hereis Swinburne' s rendition of an
examplethat Ledie presents

On acertain occasion the firing squad aim their rifles at the prisoner to be executed. There are
twelve expert marksmen in the firing squad, and they fire twelve rounds each. However, on this
occasion dl 144 shots miss. The prisoner laughs and comments that the event is not something
requiring any explanation because if the marksmen had not missed, he would not be here to
observe them having done so. But of course, the prisoner’s comment is absurd; the marksmen
al having missed is indeed something requiring explanation; and so too is what goes with it — the
prisoner’ s being diveto observeit. And the explanation will be ether that it was an accident (a
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most unusua chance event) or that it was plagned (e.g., al the marksmen had been bribed to
miss). Any interpretation of the anthropic prirjciple which suggests that the evolution of
observers is something whi¢h réguires no explanation in terms of boundary conditigns and laws
being a certain way (gilker inexplicably or thrqugh choice) isfdse.

but whether b as to Whether the harksmen inten 0 SING

First a prelimig Jvhet theprisojssurvivd “redpiirts exflandig
prisoner or

My mma. Il argue, firsgthat if the firing
andyzed g e, the prisaner is rightiind Swinb
prisong Desgn igEnore likg

Eksthen fired athndom).

Hethinks !.u he anthropIC B

e Uis to replagp this claim with the fdllowing irrdlevandy:

(L2)  Pr(the prisoner survived * the marksmen intended to miss & the prisoner survived) =
Pr(the prisoner survived * the marksmen fired at random & the prisoner survived) = 1.0.

This equdity would lead us to conclude (Swinburne thinks mistakenly) that the prisoner’s surviva does
not discriminate between the hypotheses of Design and Chance.

To assess the clam that the prisoner has made amistake, it is useful to compare the prisoner’s
reasoning with that of a bystander who witnesses the prisoner survive the firing squad. The prisoner
reasons asfollows. “given that | now am able to make observations, | must be dive, whether my
surviva was due to intelligent design or chance” The bystander says the following: “given that | now
am able to make observations, the fact that the prisoner is now aive is made more probable by the
design hypothesisthan it is by the chance hypothesis” The prisoner is claiming that he is subject to an
OSE, while the bystander says that he, the bystander, isnot. Both, | submit, are correct.*®

| suggest that part of the intuitive attractiveness of the claim that the prisoner has made a

20




mistake derives from a shift between the prisoner’ s point of view and the bystander’s. The bystander is
right to use (L 1) to interpret his observations, however, the prisoner has no businessusing (L1) to
interpret his observations since he, the prisoner, isisubject to an OSE. The prisoner needs to replace
(L1) with (L2). My hunch isthat Swinigirne thinks the prisoner errsin his assessment of likelihoods

' it we reasoned as he does.®
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7. Dembski (1998) construes design inference as “ sweeping from the field”
with the effect that the design hypothesis wing by default (i.e., it never hastom
predictions). As noted above, Paey, Arbuthiot, and other design theorists g
al possble dternatives to Design; they were gble to test only the altey,
formulate. For other criticisms of Dembski’  framework, see Fi

8. Paley arguesin Chapter 16 that the benevo
organisms experience more pleasure than they
320) and that few diseases are fatd; he defendsthe |
at aLondon hospita (p. 321).

9. For it to be certain that al configuratio
The shorter the time frame, the lower {
that the estimated age of the univer
occur. | st this objection asde in what follows.

10. It isa gtandard feature of likelihood comparisons that O, sometimes f
pair of hypotheses, even though O, is able to do so, when O, entails O,,.
the cook in arestaurant. The waiter brings an order into the kitchen — sol
eggs You wonder whether thisinformation discriminates between the hy
Smith ordered the med and the hypothesis that your friend Jones did. Yol
each. Here sthe probability of the order’ s being for +bacon and +eggs,
coming from Smith and conditiona on the order’ s coming from Jones:

Pr(—* Smith) Pr(—* Jones)
Egos Egos
+ - + -
+(0.3 04 + 03 0.2
Bacon Bacon
-102 01 -L01 04

The fact that the customer ordered bacon and eggs does not discriminate between the two hypotheses
(since 0.3 =0.3). However, the fact that the customer ordered bacon favors Smith over Jones (since
0.7 > 0.5), and so does the fact that the customer ordered eggs (since 0.5 > 0.4).

11. The example of the SETI project throws light on Paley’ s question as to why we think that watches
must be the result of intdligent design, but don’t think this when we observe a stone.
It istempting to answer this question by saying that watches are “ complicated” while stones
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arenot. However, there are many complicated natura processes (like the turbulent flow of water
coming from afaucet) that don't cry out for explanaion in terms of inteligent design. Similarly,
narrow-band radio emissons may be physicdly “smple’ but that doesn’t mean that the SETI engineers
were wrong to search for them.

12. Assessng the likdihood of adigunction involves an additiond problem. Evenif thevaduesof Pr(O
*D1) and Pr(O* D2) are known, what isthe value of[Pr(O* D1 or D2)? The answer

isthat it must be somewherein between. But exactly Where depends on further considerations,
=Pr(O* D1)Pr(D1* D1 or O2) + Pr(O * D2)Pr(
extraterredtria built the vertebfate eye, what isthe p

oblem from the one dready idefttified, I'll assumein
Jt into it auxiliary aswmptionsﬂhat aufficefor itslikel
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ay have sampled at random{from the
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congtants now are right
In contrast, one of the strong anthropic principles assumes the following causal arrangement:
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22. | have argued that the prisoner should assign the same likelihoods to Chance and Design, but that
his surviva lowers the probability of Chance and raises the probability of Design. Onitsface, this
contradicts the following consequence of Bayes Theorem:

Pr(Chance * | survive) Pr(l survive * Chance) Pr(Chance)
o L e ———————————————————— X ______________
Pr(Design * | survive) Pr(l survive* Design) Pr(Design)

If the ratio of posterior probabilitiesis greater than the ratio of priors, this must be because the two
likelihoods have different values.

The reason my argument implies no such contradiction isthat | have argued, fird, that
the relevant likelihoods are not the ones displayed above, but are ones that take account of the
presence of an OSE. | further imagined that the prisoner possesses knowledge (inferred from
frequencies) that the two posterior probabilities are, respectively, low and high. Bayes s theorem
describes how various quantities are related when each is wdll-defined; it does not entail that al of them
are known, or need to be known, in every Stuation. It isafamiliar point that the vaue of likelihoods
can be known even when prior and posterior probabilities are not. 1n the firing squad problem, the
prisoner can know that Chance isimprobable and that Design is highly probable, even though his
evauation of likelihoods should focus on likdihoods thet are identical in vaue.
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