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The design argument is one of three main arguments for the existence of God; the others are the
ontologica argument and the cosmologica argument. Unlike the ontological argument, the design
argument and the cosmologica argument are a posteriori. And whereas the cosmologica argument
can focus on any present event to get the bal rolling (arguing that it must trace back to afirst cause,
namey God), design theorigts are usudly more sdective.

Desgn arguments have typically been of two types— organismic and cosmic. Organismic
design arguments start with the observation that organisms have features that adapt them to the
environments in which they live and that exhibit akind of delicacy. Condder, for example, the
vertebrate eye. This organ helps organisms survive by permitting them to percelve objectsin their
environment. And were the parts of the eye even dightly different in their shape and assembly, the
resulting organ would not dlow usto see.  Cosmic desgn arguments begin with an observation
concerning features of the entire coamos — the universe obeys smple laws, it has akind of gability, its
physica features permit life and intelligent life to exist. However, not dl desgn argumentsfit into these
two neat compartments. Kepler, for example, thought that the face we see when we look at the moon
requires explanation in terms of intelligent design. Still, the common thread is that design theorists
describe some empirical feature of the world and argue that this feature points towards an explanation
interms of God'sintentiond planning and away from an explanation in terms of mindless naturd
processes.

The design argument raises epistemologica questions that go beyond its traditiond theologica
context. As William Paey (1802) observed, when we find awatch while walking across a heath, we
unhesitatingly infer that it was produced by an intdligent designer. No such inference forces itsdlf upon
uswhen we observe agone. Why is explanation in terms of intelligent design so compdlling in the one
case, but not in the other? Similarly, when we observe the behavior of our felow human beings, we
find it irrestible to think that they have minds that arefilled with beliefs and desres. And when we
observe nonhuman organisms, the impulse to invoke mentaigtic explanaionsis often very strong,
especidly when they look alot like us. When does the behavior of an organism — human or not --
warrant this mentdigtic interpretation? The same question can be posed about machines. Few of us
fed tempted to attribute beliefs and desires to hand caculators. We use calculators to help us add, but
they don't literdly figure out sums; in this respect, caculators are like the pieces of paper on which we
scribble calculations. There is an important difference between a device that we useto help usthink and
adevicethat itself thinks. However, when a computer plays a decent game of chess, we may find it
useful to explain and predict its behavior by thinking of it as having goas and deploying Sirategies



(Dennett 1987h). Isthis merdy auseful fiction, or does the machineredly have amind? And if we
think that present day chess-playing computers are, srictly spesking, mindless, what would it take for
amachine to passthe test? Surely, as Turing (1950) observed, it needn’t look like us. In dl these
contexts, we face the problem of other minds (Sober 20008). |f we understood the ground rulesin
this generd epistemologica problem, that would help us think about the design argument for the
exigence of God. And conversdly — if we could get clear on the theologica design argument, that might
throw light on epistemologica problemsthat are not theologica in character.

What is the Design Argument?

The design argument, like the ontologica argument, raises subtle questions concerning what the
logicd dructure of the argument redly is. My main concern here will not be to describe how various
thinkers have presented the design argument, but to find the soundest formulation that the argument can
be given.

The best verson of the design argument, in my opinion, uses an inferentid idea that probabilists
cdl the Likelihood Principle. This can beillustrated by way of Pdey’s (1802) example of the watch
on the heath. Paley describes an observation that he clams discriminates between two hypotheses:

(W)  O1: the watch hasfeatures G1 ... Gn.
W21 the watch was created by an intelligent designer.
W2: the watch was produced by a mindless chance process.

Pdey’'sideaistha O1 would be unsurprising if W1 were true, but would be very surprising if W2 were
true. Thisissupposed to show that O1 favors W1 over W2; O1 supports W1 more than it supports
W2. Surpriseisamatter of degree; it can be captured by the concept of conditiona probability. The
probability of O given H -- Pr( O * H) -- represents how unsurprising O would be if H weretrue. The
Likelihood Principle says that comparing such conditiond probabilitiesis the way to decide whet the
direction isin which the evidence points.

(LP)  Observation O supports hypothesis H1 more than it supports hypothesis H2 if and only if
Pr(O * H1) > Pr(O * H2).

Thereisalot to say on the question of why the likelihood principle should be accepted (Hacking 1965,
Edwards 1972, Royall 1997, Forster and Sober 2003; Sober 2002); for the purposes of this essay, |
will teke it asagiven.

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)  O2: 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 process.

We do not heditate to conclude that the observations strongly favor Design over Chance in the case of
argument (W); Paley claims that precisely the same conclusion should be drawn in the case of the
propositions assembled in (E).2

Clarifications

Severd points of clarification are needed here concerning likelihood in generd and the
likelihood version of the design argument in particular. Firg, | use the term “likelihood” in atechnica
sense. Likelihood is not the same as probability. To say that H has a high likelihood, given observation
0O, isto comment on the value of Pr(O * H), not on the value of Pr(H * O); the latter isH' s posterior
probability. tis perfectly possble for a hypothesis to have a high likelihood and alow posterior
probability. When you hear noisesin your dtic, this confers a high likelihood on the hypothesis that
there are gremlins up there bowling, but few of uswould conclude that this hypothesis is probably true.

Although the likelihood of H (given O) and the probability of H (given O) are different
quantities, they arerelated. The relaionship is given by Bayes theorem:

Pr(H * O) = Pr(O * H)Pr(H)/Pr(O).

Pr(H) isthe hypothesis prior probability — the probability that H has before we take the observation
O into account. From Bayes s theorem we can deduce the following:

Pr(H1* O) > Pr(H2 * O) if and only if Pr(O * H1)Pr(H1) > Pr(O * H2)Pr(H2).

Which hypothesis has the higher posterior probability depends on how their likelihoods are related, but
aso on how their prior probabilities are related. This explains why the likelihood verson of the design
argument does not show that Design is more probable than Chance. To draw this further conclusion,
we' d have to say something about the prior probabilities of the two hypotheses. It isherethat | wish to
demur (and thisis what separates me from card-carrying Bayesians). Each of us perhaps has some
subjective degree of belief, before we consider the design argument, in each of the two hypotheses (E1)
and (E2). However, | see no way to understand the idea that the two hypotheses have objective prior
probabilities. Since | would like to restrict the design argument as much as possible to matters that are
objective, | will not represent it as an argument concerning which hypothesis is more probable?
However, those who have prior degrees of belief in (E1) and (E2) should use the likelihood argument
to update their subjective probabilities. The likeihood version of the design argument says thet the
observation O2 should lead you to increase your degree of belief in (E1) and reduce your degree of



belief in (E2).

My redtriction of the design argument to an assessment of likelihoods, not probabilities, reflects
amore generd point of view. Scientific theories often have implications about which observetions are
probable (and which are improbable), but it rarely makes sense to describe
them as having objective probabilities. Newton's law of gravitation (adlong with suitable background
assumptions) says that the return of Haley’s comet was to be expected, but what is the probability that
Newton's law istrue? Hypotheses have objective probabilities when they describe possible outcomes
of achance process. But asfar as anyone knows, the laws that govern our universe were not the result
of achance process. Bayesans think that a// hypotheses have probahilities; the position | am
advocating sees this as a specid feature of some hypotheses.*

Just as likelihood condderations leave open what probabilities one should assign to the
competing hypotheses, they aso don't tell you which hypothesis you should believe. | tekeit that belief
is a dichotomous concept — you ether believe a proposition or you do not. Consgtent with thisisthe
ideathat there are three attitudes one might take to a statement — you can believe it true, believeit fase,
or withhold judgment. However, there is no smple connection of the matter-of-degree concept of
probability to the dichotomous (or trichotomous) concept of belief. Thisisthelesson | extract from the
lottery paradox (Kyburg 1961). Suppose 100,000 tickets are sold in afair lottery; one ticket will win
and each has the same chance of winning. It follows that each ticket has a very high probability of not
winning. If you adopt the policy of believing a proposition when it has a high probability, you will
believe of each ticket that it will not win. However, this conclusion contradicts the assumption that the
lottery isfar. What this showsisthat high probability does not suffice for belief (and low probability
does not suffice for dishdlief). It isfor thisreason that many Bayesians prefer to say that individuas
have degrees of belief. The rulesfor the dichotomous concept are unclear; the matter-of-degree
concept at least has the advantage of being anchored to the probability calculus.

In summary, likelihood arguments have rather modest pretensions. They don't tell you
which hypotheses to believe; in fact, they don’'t even tell you which hypotheses are probably true.
Rather, they evduate how the observations at hand discriminate among the hypotheses under
consderation.

| now turn to some details concerning the likelihood version of the desgn argument. Thefirst
concerns the meaning of the intelligent design hypothesis. This hypothesis occursin (W1) in connection
with the watch and in (E1) in connection with the vertebrate eye. In the case of the watch, Paley did
not dream that he was offering an argument for the existence of God. However, in the case of the eye,
Pdey thought that the intelligent designer under discussion was God himsdlf. Why are these cases
different? The bare bones of the likelihood arguments (W) and (E) do not say. What Pdey had in
mind is that building the vertebrate eye and the other adaptive features that organisms exhibit requires
an intligence far greseter than anything that human beings could mugter. Thisisa point that we will
revigt at the end of this essay.



It dso isimportant to understand the nature of the hypothesis with which the intelligent design
hypothes's competes. | have used the term “ chance’ to express this aternative hypothesis. In large
measure, this is because design theorigts often think of chance as the dternative to desgn. Pdey is
again exemplary. Natural Theology isfilled with examples like that of the vertebrate eye. Paey was
not content to describe afew cases of delicate adaptations; he wanted to make sure that even if he got
afew details wrong, the weight of evidence would sill be overwheming. For example, in Chapter 15
he condders the fact that our eyes point in the same direction as our feet; this has the convenient
consequence that we can see where we are going. The obvious explanation, Paley (1802, p. 179)
says, isinteligent design. Thisis because the dterndive is that the direction of our eyes and the
direction of our gait were determined by chance, which would mean that there was only a 1/4
probability that our eyes would be able to scan the quadrant into which we are about to step.

| congtrue the idea of chance in a particular way. To say that an outcome is the result of a
uniform chance process meansthat it was one of anumber of equiprobable outcomes. Examplesin
the red world that come close to being uniform chance processes may be found in gambling devices --
spinning aroulette whed, drawing from a deck of cards, tossng acoin. The term “random” becomes
more and more appropriate as rea world systems gpproximate uniform chance processes. However,
asR.A. Fisher once pointed out, it is not a“matter of chance” that casinos turn a profit each year, nor
should this be regarded as a“random” event.  Thefinancid bottom line a a casino isthe result of a
large number of chance events, but the rules of the game make it enormoudy probable (though not
certain) that casinos end each year inthe black  All uniform chance processes are probabilistic, but not
al probabilistic outcomes are “due to chance.”

It follows that the two hypotheses consdered in my likelihood rendition of the design argument
are not exhaudive. Mindless uniform chance is one dternative to intelligent design, but it is not the only
one. This point has an important bearing on the dramatic change in fortunes that the design argument
experienced with the advent of Darwin’'s (1859) theory of evolution. The process of evolution by
natural sdection is not a uniform chance process. The process has two parts. Novd traitsarisein
individua organisms “by chance;” however, whether they then disgppear from the population or
increase in frequency and eventualy reach 100% representation is anything but a“ matter of chance.”
The centrd idea of naturd sdection isthat traits that help organisms survive and reproduce have a
better chance of becoming common than traits that hurt. The essence of natura sdection is that
evolutionary outcomes have unequa probabilities. Paey and other design theorists writing before
Darwin did not and could not cover al possible mindless natura processes. Paley addressed the
dternative of uniform chance, not the dternaive of naturd sdlection.®

Just to nail down thispoint, | want to describe a verson of the desgn argument formulated by
John Arbuthnot. Arbuthnot (1710) carefully tabulated birth recordsin London over 82 years and
noticed that in each year, dightly more sons than daughters were born. Redlizing that boys diein
greater numbers than girls, he saw that this dight biasin the sex ratio a birth gradualy subsides until
there are equal numbers of males and females at the age of marriage. Arbuthnot took thisto be



evidence of intelligent design; God, in his benevolence, wanted each man to have awife and each
woman to have ahusband. To draw this conclusion, Arbuthnot considered what he took to be the
relevant competing hypothesis — that the sex ratio at birth is determined by a uniform chance process.
He was able to show that if the probability is Y2 that ababy will be aboy and Y2 that it will be agirl,
then it is enormoudy improbable that the sex ratio should be skewed in favor of malesin each and
every of the years he surveyed (Stigler 1986, pp. 225-226).

Arbuthnot could not have known that R.A. Fisher (1930) would bring sex retio within the
purview of the theory of naturd selection. Fisher’singght wasto see that a mother’ s mix of sonsand
daughters affects the number of grandoffspring she will have. Fisher demondrated that when thereis
random mating in alarge population, the sex ratio srategy that evolvesis onein which amother invests
equally in sons and daughters (Sober 1993, p. 17). A mother will put half her reproductive resources
into producing sons and haf into producing daughters. Thisequd divison means that she should have
more sons than daughters, if sonstend to die sooner.  Fisher’s modd therefore predicts the dightly
uneven sex ratio a birth that Arbuthnot observed.®

My point in describing Fisher’ sideaiis not to fault Arbuthnot for living in the 18" century.
Rather, the thing to notice is that what Arbuthnot meant by “chance” was very different from what
Fisher was talking about when he described how a salection process might shape the sex ratio found in
apopulation. Arbuthnot was right that the probability of there being more
males than females at birth in each of 82 yearsis extremely low, if each birth has the same chance of
producing amale as it does of producing afemae. However, amae-biased sex ratio in the population
is extremely probable, if Fisher’s hypothesized processis doing the work. Showing that Design is more
likely than Chance leaves it open that some third, mindless, process might still have a higher likelihood
than Design. Thisisnot a defect in the design argument, so long as the conclusion of that argument is
not over-dated. Here the modesty of the likelihood verson of the design argument isapoint in its
favor. To draw a stronger conclusion —that the Design hypothesisis more likely than any hypothes's
involving mindless natura processes -- one would have to attend to more aternatives than just Design
and (uniform) Chance.’

| now want to draw the reader’ s attention to some features of the likelihood version of the
design argument (E) concerning how the observation and the competing hypotheses are formulated.
Firg, notice that | have kept the observation (O2) conceptualy separate from the two hypotheses (E1)
and (E2). If the observation were amply that “the vertebrate eye exidts,” then since (E1) and (E2)
both entail this proposition, each would have a likelihood of unity. According to the Likelihood
Principle, this observation does not favor Design over Chance. Better to formulate the question in
terms of explaining the properties of the vertebrate eye, not explaining why the eye exists. Notice dso
that | have not formulated the design hypothesis as the clam that God exids; this existence clam says
nothing about the putative designer’ s involvement in the cregtion 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
eye this possble reformulation is something I'll return to later.



Other Formulations of the Design Argument, and Their Defects

Given the various provisos that govern probability arguments, it would be nice if the design
argument could be formulated deductively. For example, if the hypothesis of mindless chance
processes entailed that it isimpossible that organisms exhibit delicate adaptations, then a quick
goplication of modus tollens would sweep that hypothess from the fidd. How ever much design
theorists might yearn for an argument of this kind, there apparently are none to be had. Asthe story
about monkeys and typewritersillugtrates, it is not impossible that mindless chance processes should
produce ddlicate adaptations; it is merely very improbable that they should do so.

If modus tollens cannot be pressed into service, perhaps there is a probabilistic version of
modus tollens that can achieve the same result. Isthere aLaw of Improbability that begins with the
premiss that Pr(O * H) is very low and concludes that H should be rgected? Thereis no such
principle (Royal 1997, ch. 3). The fact that you won the lottery does not, by itsalf, show that thereis
something wrong with the conjunctive hypothesis thet the lottery was fair and a million tickets were sold
and you bought just oneticket. And if we randomly drop avery sharp pin onto aline that is 1000 miles
long, the probability of its landing where it doesis negligible; however, that outcome does not fasfy the
hypothesis that the pin was dropped at random.

The fact that there is no probabilistic modus tollens has great Sgnificance for understanding the
desgn argument. Thelogic of this problem is essentidly comparative. To evauate the design
hypothesis, we must know what it predicts and compare this with the predictions made by other
hypotheses. The design hypothesis cannot win by default. The fact that an observation would be very
improbableif it arose by chanceis not enough to refute the chance hypothess. One must show that the
design hypothesis confers on the observation a higher probability, and even then the conclusion will
merely be that the observation favors the design hypothesis, not that that hypothesis must be true.®

In the continuing conflict (in the United States) between evolutionary biology and creetioniam,
cregtionigts atack evolutionary theory, but never take even the first step in developing a positive theory
of their own. The three-word dogan “God did it” seemsto satisfy whatever craving for explanation
they may have. Isthe serility of thisintelectud tradition a mere accident? Could intelligent design
theory be turned into a scientific research program? | am doubtful, but the present point concernsthe
logic of the design argument, not its future prospects. Crestionists sometimes assert that evolutionary
theory “cannot explain” this or that finding (e.g., Behe 1996). What they mean isthat certain outcomes
are very improbable according to the evolutionary hypothesis. Even this more modest claim needs to
be scrutinized. However, if it were true, what would follow about the plausibility of cregtionism? Ina
word — nothing.

ItisT't just defenders of the design hypothesis who have falen into the trap of supposing that
there isaprobabilistic version of modus tollens. For example, the biologist Richard Dawkins (1986,



pp. 144-146) takes up the question of how one should evaluate hypotheses that attempt to explain the
origin of life by gpped to drictly mindless natura processes. He says that an acceptable theory of this
sort can say that the origin of life on Earth was somewhat improbable, but it must not go too far. If
there are N planetsin the universe that are “suitable’ locaesfor life to originate, then an acceptable
theory of the origin of life on Earth must say that that event had a probability of at least 1/N. Theories
that say that terrestrid life was less probable than this should be rgjected.  How does Dawkins obtain
thislower bound? Why is the number of planets rdevant? Perhaps heisthinking that if ** isthe actud
frequency of life-bearing planets among “suitable’ planets (i.e,, planets on which it is possible for life to
evolve), then the true probability of lifeé's evolving on earth must dso be**. Thereisamistake here,
which we can uncover by examining how actua frequency and probability are rdated. With smal
sample Sze, it is perfectly possble for these quantities to have very different values (consder afar coin
that is tossed three times and then destroyed). However, Dawkinsis obvioudy thinking that the sample
gzeisvery large, and here heisright that the actud frequency provides agood estimate of the true
probability. It isinteresting that Dawkins tells usto regject atheory if the probability it assgnsistoo
low, but why does't he dso say that it should be rgjected if the probability it assgnsistoo high? The
reason, presumably, is that we cannot rule out the possibility that the earth was not just suitable but
was highly conducive to the evolution of life. However, this point cuts both ways. Although ** isthe
average probability of a suitable planet’s having life evolve, it Hill is possible that different suitable
planets might have different probailities— some may have values greater than ** while others may have
vauesthat are lower. Dawkins' lower bound assumes that the earth was above average; thisisa
mistake that might be termed the “L ake Woebegone Fdlacy.”

Some of Hume's (1779) criticisms of the design argument in his Dialogues Concerning
Natural Religion depend on formulating the argument as something other than alikelihood inference,
For example, Hume at one point has Philo say that the design argument is an argument from anaogy,
and that the conclusion of the argument is supported only very weekly by its premisses. His point can
be formulated by thinking of the design argument asfollows:

Watches are produced by intelligent design.
Organisms are Smilar to watches to degree p.

pl

Organisms were produced by intelligent design.

Notice that the letter “p” appears twice in this argument. It represents the degree of smilarity of
organisms and watches, and it represents the probability that the premisses confer on the conclusion.
Think of amilarity asthe proportion of shared characterigtics. Thingsthat are 0% smilar have no traits
in common; things that are 100% smilar have dl traitsin common. The andogy argument saysthat 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 rdaivey few characterigticsin
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common (it is doubtful thet there is awell-defined totadity condting of dl the traits of each, but let that
pass). After dl, watches are made of metal and glass and go “tick tock”; organisms metabolize and
reproduce and go “oink” and “bow wow.” Thisisdl true, but entirdly irrdevant, if the desgn argument
isalikelihood 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 merely heurigtic. The likelihood argument about organisms stands on its own (Sober
1993).

Hume aso has Philo construe the design argument as an inductive argument, and then complain
that the inductive evidence isweak. Philo suggests that for us to have good reason to think that our
world was produced by an intelligent designer, we' d have to vigit other worlds and observe that dl or
most 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
weeker; its sample Sizeis zero. This objection dissolves once we move from the mode of inductive
sampling to that of likelihood. You don't have to observe the processes of intelligent design and chance
a work in different worlds to maintain that the two hypotheses confer different probabilities on your
observations.

Three Possible Objections to the Likelihood Argument

Thereis another objection that Hume makes to the design argument, one that apparently
pertainsto the likelihood verson of the argument that | have formulated and that many philosophers
think is devastating. Hume points out that the design argument does not establish the attributes of the
designer. The argument does not show that the designer who made the universe, or who made
organisms, ismordly perfect, or dl-knowing, or al-powerful, or that there is just one such being.
Perhaps this undercuts some versions of the design argument, but it does not touch the likelihood
argument we are conddering. Paey, perhaps responding to this Humean point, makesit clear that his
desgn argument amsto etablish the existence of the desgner, and that the question of the designer’s
characteristics must be addressed separately.® My own rendition of the argument follows Pdey in
thisregard. Doesthis limitation of the argument render it trivid? Not a al —it isror trivid to dam
that the adaptive contrivances of organisms are due to intelligent design, even when details about this
designer are not supplied. This supposed “trividity” would be big newsto evolutionary biologists.

The likelihood version of the design argument consists of two premisses— Pr(O * Chance) is
very low and Pr(O * Design) is higher. Here O describes some obsarvation of the features of
organiams or some feature of the entire cosmos.  The firg of these clams is sometimes rgjected by
appedl to atheory that Hume describes under the heading of the Epicurean hypothesis. Thisisthe
monkeys-and-typewritersideathat if there are afinite number of particlesthat have afinite number of



possible gates, then, if they swarm about a random, they eventudly will vist dl possble configurations,
including configurations of great order.’® Thus, the order we seein our universe, and the delicate
adaptations we observe in organisms, 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
explansit 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
hypothess.

Thereisafdlacy in thiscriticiam of the design argument, which Hacking (1987) cdls “the
inverse gambler’ sfdlacy.” Heilludrates hisidea by describing a gambler who walks into a casno and
immediately observes two dice being rolled that land double-6. The gambler considers whether this
result favors the hypothesis that the dice had been rolled many times before the roll he just observed or
the hypothesis that thiswas the firgt roll of the evening. The gambler reasons that the outcome of
double-six would be more probable under the first hypothess.

Pr(double-6 on thisroll * there were many rolls) >
Pr(double-6 on thisrall * there was just onerall).

In fact, the gambler’s assessment of the likelihoodsis erroneous. Ralls of dice have the Markov
property; the probability of double-six on thisrall isthe same (1/36), regardless of what may have
happened in the past. What istrueis that the probability that a double-six will occur at some time or
other increases as the number of tridsisincreased:

Pr(a double-6 occurs sometime * there were many rolls) >
Pr(a double-6 occurs sometime * there was just one roll).

However, the principle of total evidence Says that we should assess hypotheses by consdering all
the evidence we have. This meansthat the relevant observation isthat ¢his roll landed double-6; we
should not focus on the logically weaker propostion that a double-6 occurred sometime. Reldiveto
the stronger description of the observations, the hypotheses have identical likelihoods.

Applying this point to the criticism of the design argument that we are presently consdering, we
must conclude that the criticism is mistaken. It is highly probable (let us suppose), according to the
chance hypothesis, that the universe will contain order and adaptation somewhere and at sometime.
However, the relevant observation is more specific — our corner of the universeis orderly and the
organisms now on earth are well-adapted. These events do have very low probability, according to the
chance hypothess, and the fact that a weaker description of the observations has high probability on
the chance hypothesisis not relevant (see dso White 2000).1
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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 isrequired is not the specification of a single probability vaue, or even a
precisaly ddimited range of vaues. All that is needed is an argument that shows that
this probability isindeed higher than the probability that Chance confers on the observetion.

The problem isthat the desgn hypothesis confers a probability on the observation only when it
is supplemented with further assumptions about what the designer’ s god's and abilitieswould beif he
existed. Perhaps the desgner would never build the vertebrate eye with features F1 ... Fn, either
because he would lack the goa's or because he would lack the ability. If S0, the likelihood of the design
hypothesisis zero. On the other hand, perhaps the designer would want above dl to build the eye with
features F1 ... Fn and would be entirely competent to bring this plan to fruition. If so, the likelihood of
the design hypothesisis unity. There are as many likelihoods as there are suppositions concerning the
gods and abilities of the putative designer. Which of these, or which class of these, should we take
serioudy?

It isno good answering this question by assuming that the eye was built by an intelligent
designer and then inferring that he must have wanted to give the eye features F1 ... Fn and that he must
have had the ability to do so Since, after dl, these are the features we observe. For onething, this
pattern of argument is question-begging. One needs independent evidence as to what the designer’s
plans and abilities would be if he existed; one can't obtain this evidence by assuming that the design
hypothesisis true (Sober 1999). Furthermore, even if we assume that the eye was built by an intelligent
designer, we can't tell from this what the probability is that the eye would have the features we observe.
Designers sometimes bring about outcomes that are not very probable given the plans they havein
mind.

This objection to the design argument is an old one; it was presented by Keynes (1921) and
before him by Venn (1866). In fact, the basic idea was formulated by Hume. When we behold the
watch on the heath, we know that the watch' s features are not particularly improbable on the
hypothesis that the watch was produced by a designer who has the sorts of Auman goas and abilities
with which we are familiar. Thisisthe degp disandogy between the watchmaker and the putative
maker of organisms and universes. We are invited, in the latter case, to imagine adesigner who is
radicdly different from the human craftsmen with whom we are familiar. But if this desgner isso
different, why are we so sure that he would build the vertebrate eye in the form in which we find it?

This chalenge is not turned back by pointing out that we often infer the existence of intelligent
designers when we have no clue asto what they were trying to achieve. The biologist John Maynard
Smith tdls the story of ajob he had during World War 11 inspecting a warehouse filled with German
war materid. He and his coworkers often came across machines whose functions were entirely opague
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to them. Yet, they had no trouble seeing that these objects were built by intdligent designers. Smilar
stories can be told about archaeol ogists who work in museums; they often have objectsin their
collections that they know are artefacts, dthough they have no idea what the makers of these artefacts
hed in mind.

My claim 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-ability pairs GA-1, GA-2, ..., GA-niscorrect. However,
snce

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

they do have to show that

3, Pr(theeyehasF1 ... Fn * Design & GA-i)Pr(GA-*Design) >
Pr(theeyehasFL1 ... 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 intdligent designer was trying to achieve (eg., they aren't certain that
GA-1listrue and that dl the other GA pairsarefase), 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
desgner. After dl, theitemsin Maynard Smith’s warehouse were symmetrica and smooth metd
containers that had what appeared to be switches, dias, and gauges on them. And the “artefacts of
unknown function” in anthropology museums likewise bear 9gns of human handiwork.

It isinteresting in this connection to consider the epistemological problem of how one would go
about detecting intelligent life dsewherein the universe (if it exists). The SETI
(Search for Extraterrestrid Intelligence) project, funded until 1993 by the US Nationa Aeronautics and
Space Adminigtration and now supported privatdy, 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 received it to figure out that it was produced by intelligent designers (namely, us).
Second, they scan the night sky hoping to detect signs of intelligent life esawhere.

The message, transmitted in 1974 from the Arecibo Observatory, was a smple picture
of our solar system, a representation of oxygen and carbon, a picture of a double helix representing
DNA, adtick figure of ahuman being, and a picture of the Arecibo telescope. How sure are we that if
intdligent diens find these clues, that they will redize that they were produced by intelligent designers?
The hope is that this message will strike 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
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uniform chance) was responsible. It ishard to see how the SETI engineers could have done any better,
but till one cannot dismiss the possibility thet they will fall.  If extraterrestrid minds are very different
from our own — ether because they have different beliefs and desires or process information in different
ways -- it may turn out that their interpretation of the evidence will differ profoundly from the
interpretation that human beings would arrive a, were they on the receiving end.  To say anything more
precise about this, we' d have to be able provide specifics about the aliens’ mentd characteridtics. If
we are uncertain as to how the mind of an extraterrestria will interpret this evidence, how can we be so
surethat God, if he were to build the vertebrate eye, would endow it with the features we find it to
have?

When SETI engineers search for sgns of intelligent life elsewhere in the universe, what are they
looking for? The answer is surprisingly smple. They look for narrow-band radio emissions.  Thisis
because human beings have built machines that produce these signds and, as far as we know, such
emissions are not produced by mindless natural processes. The SETI engineers search for thissignd,
not because it is“complex” or fulfills some a priori criterion that would make it a“sgn of intdligence”
but smply because they think they know what sorts of mechanisms are needed to produceit.’? This
srategy may not work, but it is hard to see how the scientists could do any better. Our judgments
about what counts as a sign of intelligent design must be based on empirica information about what
designers often do and what they rardly do. As of now, these judgments are based on our knowledge
of human intelligence. The more our hypotheses about intelligent designers depart from the human
case, the more in the dark we are as to what the ground rules are for inferring intelligent design. 1t is
imaginable that these limitations will subside as human beings learn more about the cosmos. But for
now, we are rather limited.

| have been emphasizing the fdlibility of two assumptions -- that we know what counts asasgn
of extraterrestrid intelligence and that we know how extraterrestrids will interpret the sgnas we send.
My point has been to shake a complacent assumption that figures in the design argument. However, |
suspect that SETI engineers are on much firmer ground than theologians. If extraterrestrids evolved by
the same type of evolutionary process that produced human intelligence, that may provide useful
congtraints on conjectures about the minds they have. No theologian, to my knowledge, thinks that
God isthe result of biological processes. Indeed God is usudly thought of as a supernaturd being who
isradicdly different from the things we observe in nature. The problem of extraterredtrid intelligenceis
therefore an intermediate case; it lies between the watch found on the hesth and the God who
purportedly built the universe and shaped the vertebrate eye, but is much closer to thefirst. The upshot
of thispoint for Paley’sdesign argument isthis  Design arguments for the existence of human (and
human-like) watchmakers are often unproblematic; it is design arguments for the existence of
God that leave us at sea.

| began by formulating the design hypothesisin argument (E) asthe daim that an intelligent

designer made the vertebrate eye. Y, | have sometimes discussed the hypothesis
asif it asserted that God isthe designer in question. | don't think this difference makes a difference
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with respect to the objection | have described. To say that some designer or other made the eyeisto
date a digunctive hypothesis. To figure out the likelihood of this digunction, one needs to address the
question of what each putative designer’ s gods and intentions would

be.r* Thetheologica formulaion shifts the problem from the evauation of a digunction to the
evauation of adigunct, but the problem remains the same. Even supposing that God

is omniscient, omnipotent, and perfectly benevolent, what is the probability that the eye would have
features F1 ... Fn, if God et his hand to making it? He could have produced those resultsif he had
wanted. But why think that thisiswhat he would have wanted to do? The assumption that God can
do anything is part of the problem, not the solution. An engineer who is more limited would be more
predictable.

Thereis another reply to my criticism of the design argument that should be consdered.
| have complained that we have no way to evauate the likelihood of the design hypothesis, snce
we don’'t know which auxiliary assumptions about god/ability pairs we should use. But why not change
the subject? Instead of evauating the likelihood of Design, why not eva uate the likelihood of various
conjunctions— (Design & GA-1), (Desgn & GA-2), etc? Some of these will have high likelihoods,
others will have low, but it will no longer be a mystery what likelihoods these hypotheses possess.
There are two problems with thistactic. Fird, it isagame that two can play. Consder the hypothesis
that the vertebrate eye was created by the mindless process of eectricity. If | amply get to invent
auxiliary hypotheses without having to justify them independently, | can just dtipulate the following
assumption —if electricity created the vertebrate eye, the eye must have featuresF1 ... Fn. The
electricity hypothess now isaconjunct in a conjunction that has maximum likelihood, just like the
design hypothesis. Thisisadead end. My second objection isthat it is an important part of scientific
practice that conjunctions be broken gpart (when possible), and their conjuncts scrutinized (Sober
1999, 2000). If your doctor runs atest to see whether you have tuberculoss, you will not be satisfied if
she reports that the likelihood of the conjunction “you have tuberculoss & auxiliary assumption 17 is
high while the likelihood of the conjunction “you have tuberculoss & auxiliary assumption 2” islow.
Y ou want your doctor to addressthe first conjunct, not just the various conjunctions. And you want
her to do this by using atest procedure that is independently known to have smdl error probabilities.
Demand no less of your theologian.

My formulation of the design argument as a likdlihood inference, and my criticiam of it, have
implications concerning the problem of evil (see essay X inthisvolume). It isamigtake to try to deduce
the nonexistence of God from the fact that so much evil exists. Even supposing that God is dll-
powerful, al-knowing, and entirely benevolent, there is no contradiction in the hypothess that God
alows various evils to exist because they are necessary correlates of greater goods, where we don't
understand in any detall what these corrdations are or why they mugt obtain (Plantinga 1974). The
gatus of the problem changes, however, when we think of it as nondeductive in character (Madden
and Hare 1968; Rowe 1979; Plantinga 1979). Within the framework of likelihood inference, there are
two quantitieswe must evauate: What is the probability that there would be as much evil asthereis, if
the universe were produced by an dl-powerful, dl-knowing, and entirely benevolent God? And what
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isthe probability of that much evil’s exidting, if the universe were produced by mindless natura
processes? Thelogica observation that saves theism from the attempt to deduce the nonexistence of
God comes back to haunt the theistic hypothesisin this new context. If the ways of God are so
mysterious, we have no way to evauate the firgt of these likelihoods. The thestic hypothesisis saved
from disconfirmation by the fact that it is untesteble.

The Relationship of the Organismic Design Argument to Darwinism

Philosophers who criticize the organismic design argument often believe that the argument was
dedlt its death blow by Hume. True, Pdey wrote after Hume, and the many Bridgewater Treatises
elaborating the design argument appeared after HUME' s Dialogues were published posthumoudly.
Nonetheless, for these philosophers, the design argument after Hume was merely a corpse that could
be propped up and paraded. Hume had taken the life out of it.

Biologists often take a different view. Dawkins (1986, p. 4) puts the point provocatively by
saying that it was not until Darwin that it was possible to be an intdlectudly fulfilled atheist. The thought
here isthat Hume' s skeptica attack was not the decisve moment; rather, it was Darwin’s devel opment
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
criticiams largely derive from an empiricist epistemology thet istoo narrow. However, seeing the design
argument’ s fatd flaw does not depend on seeing the merits of Darwinian theory. The Likdihood
Principle, it istrue, says that theories must be evaluated comparatively, not on their own. But for thisto
be possble, each theory must make predictions. It isat 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 hypothesisis
fase. Obvioudy, these two lines of argument arein conflict.** | have dready endorsed the first
criticism, but | want to say alittle about the second. A useful example is Stephen Jay Gould's (1980)
widdy read article about the Panda s thumb. Pandas are vegetarian bears who have a spur of bone (a
“thumb™) protruding from their wrists. They use this device to grip bamboo, which isthe main thing
they eat. Gould says that the hypothess of intelligent design predicts that pandas should not have this
inefficient device. A benevolent, powerful, and intelligent engineer could and would have done alot
better. Evolutionary theory, on the other hand, says that the panda’ s thumb is what we should expect.
The thumb isamodification of the wrist bones found in the common ancestor that pandas share with
carnivorous bears. Evolution by natural selection isatinkerer; it does not design adaptations from
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scratch, but modifies pre-exigting features, with the result that adaptations are often imperfect.

Gould' sargument, | hopeit isclear, isalikelihood argument. | agree with what he says about
evolutionary theory, but | think his discusson of the design hypothesis leads him into the same trap that
ensnared Pdey. Gould thinks he knows what God would do if he built pandas, just as Pdey thought he
knew what God would do if he built the vertebrate eye. But neither of them knows this. Both help
themsdvesto assumptions about God' s goals and abilities. However, it is not enough to make
assumptions about these matters; one needs independent evidence that these auxiliary assumptions are
true. Paey’sproblemisaso Gould's.

Anthropic Reasoning and Cosmic Design Arguments

Evolutionary theory seeks to explain the adaptive features of organisms; it has nothing to say
about the origin of the universe asawhole. For this reason, evolutionary theory conflicts with the
organismic design hypothesis, but not with the cosmic design hypothesis. Still, the main criticism |
presented of the first type of design argument aso gpplies to the second. | now want to examine a

further problem that cosmic design arguments sometimes encounter.’®

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 saysthat 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 itsholes) can't catch fish smdler
than 10 inches, and | l&ft the net in the lake until there were 50 fishinit.

This leads you to replace the analysis provided by (1) with the following:
2 Pr(O*F1& A1) =Pr(O*F2& Al) =1.0.

Furthermore, you now redlize that your first assessment, (1), was based on the erroneous assumption
that
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(AQ) Thefish| caught were arandom sample from the fish in the lake.
Instead of (1), you should have written

Pr(O* F1 & A0O) > Pr(O* F2 & A0).
Thisinequdity istrue; the problem, however, isthat (AQ) isfdse.

This example, from Eddington (1938), illudtrates the idea of an observational selection effect
(an OSE). When ahypothesisis said to render a set of observations probable (or improbable), ask
yoursdlf what assumptions alow the hypothesis to have thisimplication. The point illustrated hereis that
the procedure you use to obtain your observations can be reevant to ng likelihoods*®

One versgon of the cosmic design argument begins with the observation that our universeis
“fine-tuned.” That is, the values of various physica congtants are such asto permit lifeto exigt, but if
they had been even dightly different, life would have been impossble. McMullin (1993, p. 378)
summarizes some of the relevant facts as follows:

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
gtronger, 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, thereis a problem with (3) that resembles the problem with (1). Consder the fact that

(A3) Weexig, and if we exigt the congtants must be right.
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We need to take (A3) into account; instead of (3), we should have said:
(4  Pr(constants are right * Design & A3) = Pr(congtants are right * Chance & A3) = 1.0.

That is, given (A3), the congtants must be right, regardless of whether the universe was produced by
intelligent design or by chance.

Proposition (4) reflects the fact that our observation that the constants are right is subject to an
OSE. Recognizing this OSE isin accordance with aweak anthropic principle -- “what we can
expect to observe must be restricted by the conditions necessary for our presence as observers’
(Carter 1974). The argument involves no commitment to strong anthropic principles. For example,
there is no assertion that the correct cosmology must entall that the existence of observers such as
ourselves was inevitable, nor isit clamed that our existence explains why the physica congants are
right (Barrow 1988, Earman 1987, McMullin 1993).Y/

Although this point about OSES undermines the version of the design argument that cites the
fact that the physica constants are right, it does not touch other versions. For example, when Paey
concludes that the vertebrate eye was produced by an intelligent designer, his argument cannot be
refuted by claming that:

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

If (A4) weretrue, the likelihood inequdity that Paley asserted would have to be replaced with an
equality, just as (1) had to be replaced by (2) and (3) had to be replaced by (4). But fortunately for
Pdey, (A4) isfdse. However, matters change if we think of Paey as seeking to explain the modest
fact that organisms have at least one adaptive contrivance. |If thiswere fase, we would not be able to
make observations; indeed, we would not exist. Paley was right to focus on the details, the more
minima description of what we observe does not sustain the argument he wanted to endorse.

The issue of OSEs can be raised in connection with other cosmic versons of the design
argument. Swinburne (1990b, p. 191) writes that “the hypothesis of theilsm is that the universe exists
because there is a God who keepsit in being and that laws of nature operate because there is a God
who brings it about that they do.” Let us separate the explananda. The fact that the universe exists
does not favor Design over Chance; after dl, if the universe did not exist, we would not exist and o
would not be able to observe that it does.® The same point holds with respect to the fact that the
universeislaw-governed. Even supposing that lawlessnessis possible, could we exist and make
observationsif there were no laws? If not, then the lawful character of the universe does not
discriminate between Design and Chance. Findly, we may consider the fact that our universeis
governed by one st of laws, rather than another. Swinburne (1968) argues that the fact that our
universe obeys simple laws is better explained by the hypothesis of Design than by the hypothess of
Chance. Whether this observation also is subject to an OSE depends on whether we could existin a
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universe obeying dternative laws.

Before taking up an objection to this andyss of the argument from fine-tuning, | want to
summarize what it has in common with the fishing example. In the fishing example, the source of the
OSE isobvious—it islocated in a device outsde of oursalves. The net with big holes insures that the
observer will make a certain observation, regardless of which of two hypothesesistrue. But whereis
the device that induces an OSE in the fine-tuning example? Thereisnone; rather, it isthe observer’s
own existence that does the work. Nonetheless, the effect isthe same. Owing to the fact that we exig,
we are bound to observe that the congtants are right, regardless of whether our universe was produced
by chance or by design.®

This gructurd smilarity between fishing and fine-tuning may seem to be undermined by a
disandogy. In the latter case, we know that proposition (3) is correct — the probability that the
condantswill beright if the universeis created by a powerful deity bent on having lifeexist isgreater
than it would be if the values of the congtants were set by a uniform chance process.  Thisinequdity
seemsto hold, regardless of how or whether we make our observations. The fishing example looks
different; here we know that proposition (1) isfase. Thereis no saying whether alikdihood inequdity
obtains until we specify the procedure used to obtain the observations, once we do this, there is no
likelihood inequdity. Thus, in finetuning, we have an inequdity that is true because it reflects the
metaphyscd facts, in fishing, we have an inequdity that isfdse for epissemic reasons. My responseis
that | agree that this point of difference exigts, but that it does nothing to save the argument from fine-
tuning. Although proposition (3) istrue, we are bound to observe that the congtants are right,
regardless of whether our universe arose by chance or by design. My objection to propostion (3) is
not thet it isfalse, but that it should not be used to interpret the observations; (4) is the rlevant
proposition to which we should attend.

To visudize this point, imagine that a deity creates amillion universes and that a chance process
does the same for ancther million. Let's assume that the proportion of universes in which the congtants
aeright isgreater in the former case. Doea't it follow that if we observe that the constants are right in
our universe, that this observation favors the hypothesis that our universe arose by design? In fact, this
does not follow. It would follow if we had the same probability of observing any of the first million
universes if the Design hypothesis were true, and had the same probability of observing any of the
second million universesif the Chance hypothess were true. But thisis not the case -- our probability
of observing a universe in which the congtants are right is unity in each case,

What this meansis that a full understanding of the workings of OSEs must acknowledge that
there are two stages a which abias can be introduced. Thereisfirgt the process by which the system
described by the hypotheses under test generates some state of the world that we are able to observe.
Second, there is the process by which we come to observe that state of the world.  This two-step
process occursin fishing and fine-tuning as follows:
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Composition of the Lake 6 Contents of the net 6 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 (1990a, p. 171), and Van Inwagen (1993, p.
135,144) d| 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
occason al 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
most unusua chance event) or thet it was planned (e.g., dl the marksmen had been bribed to
miss). Any interpretation of the anthropic principle which suggests that the evolution of
obsarvers is something which requires no explanation in terms of boundary conditions and laws
being a certain way (either inexplicably or through choice) isfdse.

Firg apreiminary darification — the issue isn't whether the prisoner’ s surviva “requires explanation”
but whether this observation provides evidence as to whether the marksmen intended to spare the
prisoner or shot at random.

My response takes the form of adilemma. I'll argue, fird, that if the firing squad exampleis
andyzed in terms of the Likelihood Principle, the prisoner is right and Swinburneiswrong —the
prisoner’s surviva does not alow him to conclude that Design is more likely than Chance. However,
there isa different analyss of the prisoner’ s Stuation, in terms of the probabilities of hypotheses, not
ther likelihoods. This second analysis says that the prisoner is mistaken; however, it hasthe
consequence that the prisoner’ sinference differs fundamentally from the desgn argument that apped's
to finetuning. Each horn of this dilemma supports the conclusion that the firing squad example does
nothing to save this version of the desgn argument.

So let usbegin. If we understand Swinburne's dlaim in terms of the Likelihood Principle,
we should read him as saying that

(L1)  Pr(the prisoner survived * the marksmen intended to miss) >
Pr(the prisoner survived * the marksmen fired at random).
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He thinks that the anthropic principle requires us to replace this claim with the following irrdlevancy:

(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
mistake derives from a shift between the prisoner’ s point of view and the bystander’s. The bystander is
right to use (L1) to interpret his observations; however, the prisoner has no businessusing (L1) to
interpret his observations since he, the prisoner, is subject to an OSE. The prisoner needs to replace
(L2) with (L2). My hunch isthat Swinburne thinks the prisoner errsin his assessment of likelihoods
because we bystanders would be making a mistake it we reasoned as he does.??

The basic idea of an OSE isthat we must take account of the procedures used to obtain the
observations when we assess the likelihoods of hypotheses. This much was clear from the fishing
example. What may seem strange about my reading of the firing squad story ismy claim that the
prisoner and the bystander are in different epistemic Stuations, even though their observation reports
differ by amere pronoun. After the marksmen fire, the prisoner thinks “I exis” while the bystander
thinks “he exists,” the bystander, but not the prisoner, is able to use his observation to say that Designiis
more likely than Chance, or so | say. If thisseems odd, it may be useful to reflect on Sorensen’s
(1988) concept of blindspots. A propostion pisablindspot for anindividud Sjust in casg, if p were
true, Swould not be able to know that p istrue. Although some propositions (e.g., “nothing exists,”
“the congtants are wrong”) are blindspots for everyone, other propositions are blindspots for some
people but not for others. Blindspots giveriseto OSEs; if pisablindspot for S, then if S makesan
observation to determine the truth value of p, the outcome must be that not-p is observed. The
prisoner, but not the bystander, has “the prisoner does not exist” asablindspot. Thisiswhy “the
prisoner exists’ has an evidentia significance for the bystander that it cannot have for the prisoner.?®

To bolster my claim that the prisoner is right to think thet likelihood does not distinguish

between chance and design, | want to describe adightly different problem. Suppose that afiring squad
aways subjects its victims to the same probabilistic process, which has the result that the prisoner either
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aurvives or iskilled. A thousand prisoners who have one by one each survived the firing squad are
assembled and are asked to pool their knowledge and estimate the value of an unknown probability.
What is the probability that a prisoner will survive if the firing squad fires? The standard methodology
hereis maximum likelihood estimation; onefinds the vaue of the parameter of interest that maximizes
the probability of the observations. Thisiswhy, if acoin lands heads 512 out of a thousand tosses, the
“best” estimate of the probability that the coin will land heads when it istossed is0.512. Those who
believe that the sngle prisoner has evidence about his firing squad’ s intentions are obliged to conclude
that the best estimate in this new problem isthat the probaility isunity. However, those persuaded
that the single prisoner is subject to an OSE will want to maintain that the thousand prisoners are in the
same boat. These skeptics will deny that the observations provide abass for estimation. 1an't it
obvious that testimony limited to survivors provides no evidence on which to base an estimate of the
probakility that someone will survive the firing squad' s shooting? And if thisistrue of athousand
survivors, how can asingle survivor be said to know that design is more likely than chance?

| now turn to a different analys's of the prisoner’ s Stuation. The prisoner, like the rest of us,
knows how firing squads work. They dways or dmaost aways follow the orders they receive, which is
amost dways to execute someone.  Occasiondly, they produce fake executions. They amost never
fire a random. What is more, firing squads have firm control over outcomes, if they want to kill (or
gpare) someone, they aways or dmost dways succeed. This and related items of background
knowledge support the following probability dam:

(Pf)  Pr(the marksmen intended to spare the prisoner * the prisoner survived) >
Pr(the marksmen intended to spare the prisoner).

Firing squads rarely intend to spare their victims, but the surviva of the prisoner makes it very probable
that hisfiring squad had precisdy that intention. The likelihood analysis led to the concluson that the
prisoner and the bystander arein different epistemic Stuations, the bystander should evaluate the
hypotheses by using (L 1), but the prisoner is obliged to use (L2). However, from the point of view of
probabilities, the prisoner and the bystander can say the same thing; both can cite (Pf).*

What does thistdl us about the fine-tuning verson of the desgn argument? | construed that
argument as a claim about likelihoods. As such, it is subject to an OSE; given that we exig, the
constants must be right, regardless of whether our universe was produced by Chance or by Design.
However, we now need to consider whether the fine-tuning argument can be formulated asa clam
about probabilities. Can we assert that

(Pu)  Pr(the universe was created by an intelligent designer™ the congtants are right) >
Pr(the universe was creeted by an intdlligent designer)?

| don't think so. In the case of firing squads, we have frequency data and our general knowledge of
human behavior on which to ground the probability statement (Pf). But we have neither data nor theory
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to ground (Pu). And we cannot defend (Pu) by saying that an intelligent designer

would ensure that the congtants are right, because this takes us back to the likelihood consderations we
have dready discussed.  The prisoner’ s conclusion that he can say nothing about Chance and Design

is mistaken if he is making a clam about probabilities. But the argument from fine-tuning can't be
defended as a claim about probabilities.

The rabbit/duck quality of this problem meritsreview. | have discussed three examples —
fishing, fine-tuning, and the firing squad. If we compare fine-tuning with fishing, they seem smilar. This
makes it intuitive to conclude that the design argument based on fine-tuning iswrong. However, if we
compare fine-tuning with the firing squad, they seem similar. Since the prisoner gpparently has
evidence that favors Design over Chance, we are led to the conclusion that the fine-tuning argument
must beright. This shifting gestalt can be stabilized by imposing aformaism. Thefird point isthat
OSEs are to be understood by comparing the likelihoods of hypotheses, not their probabilities. The
second isthat it is perfectly true that the prisoner can assert the probability daim (Pf). The question,
then, iswhether the design argument from fine-tuning is a likelihood argument or a probability argument.
If the former, it is flawed because it fails to take account of the fact thet thereisan OSE. If the latter, it
isflawed, but for a different reason — it makes claims about probabilities that we have no reason to
accept; indeed, we cannot even understand them as objective dlaims?

A Prediction

It was obvious to Paley and to other purveyors of the organismic design argument thet if an
intelligent designer built organisms, that designer would have to be far more intelligent than any human
being could ever be. Thisiswhy the organismic design argument was for them an argument for the
exigence of God. | predict that it will eventualy become dlear that the organismic design argument
should never have been understood in thisway. Thisisbecause | expect that human beings will
eventudly build organiams from nonliving materids. This achievement will not close down the question
of whether the organisms we observe were created by intdligent design or by mindless naturd
processes, on the contrary, it will give that question a practical meaning, since the organisms we will see
around us will be of both kinds?® However, it will be abundantly clear that the fact of organismic
adaptation has nothing to do with whether God exists. When the Spanish conquistadors arrived in the
New World, severd indigenous peoples thought these intruders were gods, so powerful was the
technology that the intruders possessed. Alas, the loca's were mistaken; they did not redlize that these
beings with guns and horses were merdly human beings. The organismic design argument for the
existence of God embodies the same mistake. Human beings in the future will be the conquistadors,
and Pdey will be our Montezuma
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1. | am grateful to Martin Barrett, Nick Bostrom, David Christensen, Ellery Edlls, Branden Fitelson,

Ma colm Forger, Alan Hajek, Danid Hausman, Stephen Leeds, Williams Mann, Lydia McGrew, Derk
Pereboom, Roy Sorensen, and Richard Swinburne for useful comments. | have used portions of this
chapter in seminars |’ ve given in alarge number of philosophy departments, too numerousto list here.
My thanks to participants for their stimulating and productive discussion.
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2. Doesthis congrud of the design argument conflict with the idea that the argument is an inference to
the best explanation? Not if on€ s theory of inference to the best explanation says that observations
influence the assessment of explanationsin thisingtance via the vehicle of likelihoods.

3. Another reason to restrict the design argument to likelihood considerations is thet it is supposed to be
an empirical agument. To invoke prior probabilitiesisto bring in consderations besides the
observations at hand.

4. Inlight of the fact that it is possible for a hypothesis to have an objective likelihood without also
having an objective probability, one should understand Bayes' theorem as specifying how the quantities
it mentions are related to each other, if all are well-defined. And just as hypotheses can have
likelihoods without having (objective) probatilities, it also is possible for the reverse stuation to obtain.
Suppose | draw acard from a deck of unknown compasition. | observe (O) that the card isthe four of
diamonds. | now consider the hypothesis (H) that the card isafour. Thevaue of Pr(H * O) iswel-
defined, but the vaue of Pr(O * H) is nat.

5. Actudly, Paey (1802) does consder a“sdective retention” process, but only very briefly. In
Chapter 5 (pp. 49-51) he explores the hypothesis that a random process once generated a huge range
of variation, and that this variation was then culled, with only stable configurations surviving. Padey
argues againg this hypothesis by saying that we should see unicorns and mermaidsif it weretrue. He
aso saysthat it mistakenly predicts that organisms should fail to form ataxonomic hierarchy. Itisironic
that Darwin clamed that his own theory predicts hierarchy. In fact, Pdey and Darwin are both right.
Dawin’s theory includes the idea thet dl living things have common ancestors, while the selection
hypothesis that Paley considers does not.

6. More precisaly, Fisher said that a mother should have a son with probability p and a daughter with
probability (1-p), where the effect of thisisthat the expected expenditures on the two sexes are the
same; the argument is not undermined by the fact that some mothers have al sons while others have dl
daughters.

7. Dawkins (1986) makes the point that evolution by natura selection is not a uniform chance process
by way of an andogy with acombination lock. Thisisdiscussed in Sober (1993, pp. 36-39).

8. Dembski (1998) construes design inference as dlowing one to argue in favor of the design
hypothesis, and “sweep from thefidd” dl dternatives, without the design hypothess ever having to
make aprediction. For criticisms of Dembski’ s framework, see Fitelson e al. (1999).

9. Pdey (1802) argues in Chapter 16 that the benevolence of the deity is demondtrated by the fact that
organisms experience more pleasure than they need to (p. 295). He dso arguesthat painis useful (p.
320) and that few diseases are fatd; he defends the latter conclusion by citing statistics on the cure rate
at aLondon hospita (p. 321).
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10. For it to be certain that dl configurations will be vidgted, there must be infinite time.

The shorter the time frame, the lower the probability that a given configuration will occur. This means
that the estimated age of the universe may entall that it is very improbable that a given configuration will
occur. | st this objection aside in whet follows.

11. It isastandard feature of likelihood comparisons that O,, sometimesfails to discriminate between a
pair of hypotheses, even though O, is able to do so, when O, entallsQ,,. You are

the cook in arestaurant. The waiter brings an order into the kitchen — someone ordered bacon and
eggs You wonder whether thisinformation discriminates between the hypothesis that your friend
Smith ordered the med and the hypothesis that your friend Jones did. 'Y ou know the eating habits of
each. Here sthe probability of the order’s being for +bacon and +eggs, conditiona on the order’s
coming from Smith and conditiona on the order’ s coming from Jones:

Pr(—* Smith) Pr(—* Jones)
Eggs Egos
S + -
+ 04 0.1 + 01 04
Bacon Bacon
- 02 03 - 05 O

The fact that the customer ordered bacon does not discriminate between the two hypotheses (since 0.5
=0.5). And thefact that the customer ordered eggs doesn't help ether (snce 0.6 > 0.6). However,
the fact that the customer ordered bacon and eggs favors Smith over Jones (snce 0.4 > 0.1).

12. The example of the SETI project throws light on Paey’ s question as to why we think that watches
must be the result of intelligent 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

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 intdligent desgn. Smilarly,
narrow-band radio emissons may be physicaly “smple’ but that doesn't mean that the SETI engineers
were wrong to search for them.

13. Ass=ssing the likelihood of adigunction involves an additiond problem. Even if the valuesof Pr(O
*D1) and Pr(O* D2) are known, what isthe value of Pr(O* D1 or D2)? The answer

isthat it must be somewhere in between.  But exactly where depends on further considerations,

since Pr(O* D1 or D2) = Pr(O * D1)Pr(D1* D1 or D2) + Pr(O * D2)Pr(D2 * D1 or D2). If either
God or a superintelligent extraterrestrid built the vertebrate eye, whét is the probability that it was God
who did s0?
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14. The statement “pisboth faseand untestable’ islogicaly conggtent (assuming thet the
verificationist theory of meaning is mistaken). However, the assertion of this conjunction is
paradoxica, akin to Moore s paradoxica statement “pistrue but | don't believeit.” Both conjunctions
embody pragmatic, not semantic, paradoxes.

15.To isolate this new problem from the one dready identified, I'll assume in what follows that the
design hypothesis and the chance hypothesis with which it competes have built into them auxiliary
assumptions that suffice for their likelihoods to be well-defined.

16.This generd point surfacesin smple inference problems like the ravens paradox (Hempe 1965).
Does the fact that the object before you is a black raven confirm the generdization thet al ravens are
black? That depends on how you gathered your data. Perhaps you sampled at random from the set of
ravens; dterndively, you may have sampled a random from the set of black ravens. Inthefirst case,
your observation confirms the generdization, but in the second it does not. In the second case, notice
that you were bound to observe that the object before you is a black raven, regardless of whether dll
ravens are black.

17. Although week and strong anthropic principles differ, they have something in common. For
example, the causal structure implicitly assumed in the week anthropic principleis that of two effects of
a.common cause:

we exist now

(WAP) origin of universe

~

constants now are right
In contrast, one of the strong anthropic principles assumes the following causal arrangement:
(SAP) we exist now 6 origin of the universe 6 constants now are right

Even though (WAP) istrue and (SAP) isfdse, both entall acorrelation between our existence
and the congtants now having the valuesthey do. To ded with the resulting OSES, we must decide
how to take these correlations into account in assessing likelihoods.

18. Smilarly, the fact that there is something rather than nothing does not discriminate between
Chance and Design.

19. The fishing and fine-tuning examples involve extreme OSES. More modest OSEs are possible. If
C describes the circumstances in which we make our observationd determination as to whether
proposition O istrue, and we use the outcome of this determination to decide whether

H1 or H2 ismore likdly, then aquantitative OSE is present precisaly when
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Pr(O* H1 & C) OPr(O * H1) or
Pr(O * H2 & C) OPr(O * H2).

A qualitative OSE occurs when taking account of C dters the likelihood ordering:

Pr(O*H1& C) > Pr(O*H2& C) and PO * H1) Y Pr(O* H2) or
Pr(O*H1& C)=Pr(O* H2& C) and Pr(O* H1) O Pr(O* H2).

Understood in thisway, an OSE isjust an example of sampling bias.

20. Thereisathird possbility — that the marksmen intended to kill the prisoner — but for the sake of
amplicity (and o to make the firing squad argument more pardld with the argument from fine-tuning),
I’ll ignore this possibility.

21. Theissue, thus, is not whether (L1) or (L2) are true (both are), but which an agent

should usein interpreting the bearing of observations on the likelihoods of hypotheses.

In this respect the injunction of the week anthropic principleis like the principle of tota evidence—itis
apragmétic principle, concerning which statements should be used for which purposes.

22. In order to replicate in the fine-tuning argument the difference between the prisoner’ s and the
bystander’ s points of view, imagine that we observe through a telescope another universe in which the
congtants are right. We bystanders can use this observation in away that the inhabitants of that universe
cannot.

23. Notice that “1 exig” when thought by the prisoner, is a priori, whereas “the prisoner exists,” when
thought by the bystander, isa posteriori. I1sit SO surprisng that an a priori Satement should have a
different evidentia Sgnificance than an a posteriori Satement?

| ds0 should note that my claim is that the proposition “I am dive’ does not permit the prisoner
to conclude that Design is more likely than Chance. | do not say that there is no proposition he can cite
after the marksmen fire that discriminates between the two hypotheses. Consider, for example, the
obsarvation that “no bulletshit me” This favors Design over Chance, even after the prisoner
conditionalizes on the fact that heisdive. Notice aso that if the prisoner were dive but riddled with
bullets, it isnot so clear that Design would be more likely than Chance.

24. | have argued that the prisoner should assign the same likelihoods to Chance and Design, but that
he is entitled to think that his surviva lowers the probability of Chance and raises the probability of
Desgn. Onitsface, this contradicts the following consequence of Bayes Theorem:

Pr(Chance * | survive) Pr(l survive* Chance)  Pr(Chance)

Pr(Design * | survive) Pr(l survive* Design) Pr(Design)

30



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 rlevant likdihoods 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 displayed above are, respectively, low and high. This
inference might be called “direct” since it proceeds without the prisoner’ s having to assign vauesto
likelihoods. Bayes s theorem describes how various quantities are related when each iswdll-defined; it
does not entall that al of them are well-defined in every Stuation (Sober 2002). It isafamiliar point
made by critics of Bayesanism that likelihoods can be wdll-defined even when prior and posterior
probabilities are not. This severing of the connection between likelihoods and probabilities, or
something like it, arises in the firing squad problem. The prisoner can know that Chance isimprobable
and that Design is highly probable, given his observetion after the firing squad fires that he exigts, even
though his evauation of likelihoods should focus on likelihoods thet are identical in vaue.

25. The hypothesis that our universe is one among many has been introduced as a possible explanation
of the fact that the congtants (in our universe) areright. A universeis here understood to be aregion of
goace-timethat is causaly closed. SeeLedie (1989) for discusson. If the point of the multiverse
hypothesisisto challenge the design hypothess, on the assumption that the design hypothesis has
dready vanquished the hypothesis of chance, then the multiverse hypothesisis not needed.
Furthermore, in comparing the multiverse hypothess and the design hypothes's, one needs to attend to
the inverse gambler’ sfalacy discussed erlier. Thisis not to deny that there may be other evidence for
the multiverse hypothes's, however, the mere fact that the constants are right in our universe does not
favor that hypothesis.

26. As Dennett (19874, pp. 284-285) observes, human beings have been modifying the characteristics
of animasand plantsby artificial selection for thousands of years. However, the organisms thus
modified were not created by human beings. If the design argument endorses a hypothesis about how
organisms were brought into being, then the work of plant and anima breeders, per se, does not show
that the design argument should be stripped of its theologica trappings.
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