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Abstract
This paper addresses two main questions. How does one determine that something has the features it does as a result of design, as opposed to for example chance? How are inferences to design affected when one makes the (plausible) assumption that the universe is spatially infinite? I will show that arguments for the existence of God based on the improbable development of life don’t go through under the supposition that the universe is spatially infinite. I will also show that the model of design inferences promulgated by William Dembski is flawed, because it has the consequence that one can never infer design in a spatially infinite universe. My model for design inferences has the (desirable) consequence that there are circumstances where a seeming miracle can count as evidence for the existence of God, even if one would expect that type of event to naturalistically occur in a spatially infinite universe. 
1. Three Types of Design Inferences
When people observe features of the universe, they sometimes infer than the feature occurred as a result of design, and they sometimes infer than the feature occurred some other way – by chance, necessity, coincidence, unguided natural processes, or what have you. (The term “design” has been used different ways in the literature; in this paper I use it in such a way that design always requires a designer. Thus, my usage differs from those atheist evolutionary biologists who are willing to say that a certain biological feature has a design.) Let’s call any argument or line of reasoning where someone infers that a feature of the universe was designed, or shifts one’s opinion in favor of the hypothesis that a feature was designed, an “inference to design”, or “design inference”. (While the term is sometimes used in the literature to refer to William Dembski’s particular model for design inferences, I mean the term to be a general one; I will discuss Dembski’s model below.) 

It will be helpful to distinguish three types of design inferences: 

(1) by appeal to certain features of the universe as a whole, inferring a designer somehow (at least in part) beyond the physical universe;

(2) by appeal to certain features of particular things or events in the universe, inferring a designer somehow (at least in part) beyond the physical universe;

(3) by appeal to certain features of particular things or events in the universe, inferring a designer that is a part of the physical universe.

An example of the first type of design inference is the fine-tuning argument. This line of reasoning points out that various fundamental physical constants are fine-tuned for life, in the sense that if the values of the constants were outside some narrow range, life couldn’t exist, and then concludes that it is likely that God exists, because God would ensure that the constants are in that narrow range. An example of the second type of design inference is an appeal to miracles – people prayed for Fred, and his tumor disappeared; this series of events leads some people to conclude that God exists. An example of the third type of argument is when one finds a watch on the ground, and concludes that the watch was built by human agents. 


Note that, for the first and second type of design inference, it is standard for people engaging in this line of reasoning to infer than the designer is God, but the designer need not be. For example, it may be that the whole universe we experience is really just a computer simulation being run by highly intelligent non-supernatural beings, as Nick Bostrom (2003) argues is plausible. Since the people who promulgate these design inferences are almost inevitably theists, I will set aside other hypotheses for the nature of the designer for the purposes of this discussion. 


Inferences of the third type are often unproblematic – we do correctly infer that all sorts of artifacts are designed. Inferences of the first type are controversial, and have received a lot of discussion as of late in the literature. I will not be focussing on either of those types of inference here.

Instead, I will be focussing on the second type of inference. My main thesis is that the strength of some particular instances of the second type of inference depends in large part on whether the universe is spatially infinite. If the universe is spatially infinite (and various other conditions which would plausibly hold in a spatially infinite universe actually do hold, conditions which I’ll spell out below), then some design inferences of the second type are not very strong. 


Specifically, I’ll show that if the universe is spatially infinite, this gives us grounds to reject teleological arguments for the existence of God that focus on the origin of life, grounds to reject Michael Behe’s appeals to irreducible complexity, and grounds to reject Dembski’s model of design inferences. After showing all this, I will offer my own model for how to engage in design inferences, and this will enable me to show what it would take for a design inference of the second type to be successful. In principle, design inferences of the second type could be successful, even if the universe is spatially infinite. 

2. The Spatially Infinite Universe

While this isn’t strictly speaking necessary for my argument, it’s worth pointing out that the best current evidence from physics suggests that the universe is spatially infinite. 


General relativity is our best current theory for the large-scale structure of the universe. General relativity allows for two types of models of space – models where space is finite in extent, and models where space is infinite in extent. The mainstream view of contemporary cosmologists is that the evidence suggests that space is infinite. Specifically, the evidence consists of various experiments all of which suggest that on a large scale space is not curved. In other words, space is not like the surface of a sphere, it’s like a plane – it goes on forever. For example, the Wilkinson Microwave Anisotropy Probe (WMAP) was used to measure the Cosmic Microwave Background radiation. The temperature fluctuations in the radiation suggest that space is flat, and hence infinite. Specifically, before the WMAP results the universe was predicted to be spatially infinite with a 15% margin of error; WMAP has reduced that margin of error to 2%.


So what is the rest of the universe like, beyond the limited region that we can observe? We can’t be certain about this, but it is reasonable to think that matter elsewhere in the universe is similar to matter here – just as there are stars and planets here, there are stars and planets elsewhere. Moreover, it’s reasonable to think that there is some variability in what exists here as opposed to what exists elsewhere. It could be that there is no variability – for example, it could be that the universe is divided into an infinite number of 500 trillion-light-year-cubed square-shaped regions, and what happens in the region we’re living in is qualitatively duplicated in each of the other regions. A (more plausible) contrasting view is that there was at least some randomness in the initial conditions of the universe, such that different things can happen in different regions of the universe.


Let’s suppose that the universe is in fact spatially infinite, and that matter elsewhere in the universe is similar to matter here, and that there was randomness in the initial conditions for different regions of the universe. (Below, when I talk of the universe being spatially infinite, I will be implicitly assuming that these other conditions hold as well, unless I make clear otherwise.) What impact does the hypothesis that the universe is spatially infinite have on design inferences? 

3. Life


Let’s begin the answer to that question by looking at a particular design inference –one that appeals to the existence of life in the universe, and infers the existence of a God which created that life. 


There are two reasons that educated people will give nowadays to infer from the existence of life to the existence of God. The first is that the transition from non-life to life would not to be expected in a naturalistic universe; the second is that some complex biological systems would not be expected to arise via Darwinian evolutionary means. I’ll briefly explain each line of reasoning now. 


Regarding the origin of life, intelligent design proponents like to quote the following summary by prominent origin-of-life scientist Klaus Dose:

More than 30 years of experimentation on the origin of life in the fields of chemical and molecular evolution have led to a better perception of the immensity of the problem of the origin of life on Earth rather than to its solution. At present all discussions on principal theories and experiments in the field either end in stalemate or a confession of ignorance. (Dose 1988, 348)

Also, consider the opinion of Nobel-Prize-winning biologist Francis Crick. He writes:

An honest man, armed with all the knowledge available to us now, could only state that in some sense, the origin of life appears at the moment to be almost a miracle, so many are the conditions which would have had to have been satisfied to get it going. (Crick 1981, 88)

If these scientists are right, it seems very improbable that life could have arisen from non-life via naturalistic means. Our knowledge is so limited that precise numerical estimates seem unreasonable, but they have been given. Robert Shapiro (1986, 127) cites Hoyle and Wickramasinghe’s estimate of the chance of life naturalistically arising on a particular planet like ours as 1 in 1040,000, as well as Morowitz’s estimate of 1 in 10100,000,000,000. (Actually, those odds are the odds for a particular trial – a particular physical process that could in principle form life from non-life. Shapiro estimates that on Earth there were 1051 trials available. But the difference between 1 in 1040,000 and 1051 in 1040,000 is well within the margin of error for these estimates.) Given these odds, this leads some to infer that the process of life arising from non-life happened via design.  
In addition to a design inference based on the origin of life, another design inference is based on the particular type of life that exists. Specifically, Michael Behe (1996) argues that some biochemical systems are too complex to have plausibly arisen through naturalistic evolutionary processes. Behe argues that some systems are irreducibly complex: they have multiple parts, and they need all their parts to do anything. Behe claims that we wouldn’t expect such systems to arise via evolutionary means, since random chance would have to bring all the parts together at once for the system to be functional; the existence of the system can’t be accounted for via a step-wise evolutionary process. 

Though there is some confusion about this in the literature, in fact Behe never claims that it’s impossible for the complex systems he identifies to arise via evolutionary means, he just claims that (as far as we can tell) it’s unlikely. For an irreducibly complex system to arise via evolutionary means, it would have to arise via an indirect scenario, where (for example) the individual parts first came into existence via evolutionary means because they each performed some other useful function, and then they got co-opted to use in the irreducibly complex system. Here is what Behe says about this possibility:

“As the number of required parts increases, the difficulty of gradually putting the system together skyrockets, and the likelihood of indirect scenarios plummets. Darwin looks more and more forlorn.” (1996, 73)

Thus, Behe’s argument is probabilistic – it is highly improbable for an irreducibly complex system to arise via evolutionary means, so we should infer that the irreducibly complex system was designed. 
I will argue that, if the universe is spatially infinite, we have the resources to reject both the origin-of-life design inference and Behe’s design inference. My argument will be easier to follow if we first consider the following story. 


Fred is not very good at darts. Sure, Fred can hit the dartboard every time, but other than that Fred’s aim isn’t very impressive; only about 1 in 1000 throws of his hit bull’s-eye. But Fred likes to throw darts a lot. For example, the other day Fred threw a dart 10,000 times. How many bull’s-eyes would you guess that Fred got that morning? Well, if he gets bull’s-eye on average of 1 in 1000 throws, and he throws 10,000 times, then you should guess that Fred got about 10 bull’s-eyes. Similarly, if Fred throws 100,000 times, you should expect about 100 bull’s-eyes, and so on.


What if Fred throws an infinite number of times? We should expect that he’ll get infinitely many bull’s-eyes. (If this isn’t obvious, then tell me how many bull’s-eyes you think Fred will get. I’ll take that number, multiply by 1000, and tell you that that’s about the number of throws it would take for Fred to probably get around the number of bull’s-eyes you mentioned. But Fred’s throwing many more times than that; Fred’s throwing infinitely many times.)


Moreover, note that we should expect Fred to get infinitely many bull’s-eyes regardless of how unlikely it is for Fred to hit bull’s-eye on any particular throw – as long as that probability is not zero. Even if Fred will only hit bull’s-eye 1 in 1,000,000,000,000 times, we should still expect Fred to hit bull’s-eye infinitely many times if he throws infinitely many times. It doesn’t matter how many more zeros you tack on. (I use this “expect” terminology because it is still possible for Fred to never hit bull’s-eye, even if he is throwing randomly an infinite number of times, just as it is possible to flip a fair coin over and over and keep getting heads, no matter how many times one flips.)

So what does this have to do with life in the universe? Well, let’s go back to the question we considered above: how probable is it that life would spontaneously arise from non-life on a particular planet? As long as the probability is not zero, then if the universe is spatially infinite we should expect life to arise somewhere in the infinite universe, just as, if Fred throws an infinite number of times, we should expect him to hit a bull’s-eye. In fact, we can draw a much stronger conclusion. We should expect life to arise an infinite number of places in the universe – just as we should expect Fred, when he throws infinitely many times, to get infinitely many bull’s-eyes. 


The same sort of reasoning leads to the conclusion that we should expect complex life to arise an infinite number of places in the universe, even if complex life requires irreducibly complex systems. For any given individual planet with life, it’s unlikely for complex life to arise. So if you could look at a very large but finite region of space, you would see various planets with life, but comparatively few of those planets would have intelligent life. Nevertheless, within the whole spatially infinite universe, we should expect there to be an infinite number of planets with complex life. 


My conclusion is that one shouldn’t use the development of life from non-life, or the existence of irreducibly complex biological systems, to argue for design. At least, this is the case if the universe is spatially infinite. As I mentioned above, my hypothesis that the universe is spatially infinite has built in to it two further assumptions – that there are stars and planets throughout the universe, and that the initial conditions vary appropriately across different regions of the universe.
 It could be that the rest of the universe beyond what we can observe is barren of matter, and hence there are only a relatively small finite number of planets on which life could potentially arise. If the odds of life naturalistically developing on any particular planet really are 1 in 10100,000,000,000, this would make it very unlikely for life to arise in the universe via naturalistic means. Moreover, it could be that there are stars and planets throughout the universe, but the initial conditions for all regions of the universe other than here are such that it is guaranteed that the planets can’t support life. I am not claiming that the universe is spatially infinite and that these other conditions hold – the most I am claiming is that it is reasonable to believe that our universe is that way. My main point is that if one believes that our universe is that way, then one has good reason to reject the design inferences discussed in this section.  


There is an interesting side-note to make regarding the argument of this section. Antony Flew, an atheist for most of his life, recently (and famously) converted to theism. Flew discussed this conversion in a 2004 interview, saying:

I think the most impressive arguments for God’s existence are those that are supported by recent scientific discoveries. ... I think the argument to Intelligent Design is enormously stronger than when I first met it.

Elsewhere, Flew elaborates on this, citing the origin of life from non-life as an event that seemingly can’t be accounted for via naturalistic means. He writes:

the evidential situation of natural (as opposed to revealed) theology has been transformed in the more than fifty years since Watson and Crick won the Nobel Prize for their discovery of the double helix structure of DNA. It has become inordinately difficult even to begin to think about constructing a naturalistic theory of the evolution of that first reproducing organism.

He takes this problem of accounting for the existence of the first reproducing organism to provide evidence of the existence of God. He says that

one place where, until a satisfactory naturalistic explanation has been developed, there would appear to be room for an Argument to Design is at the first emergence of living from non-living matter.

Flew goes on to cast doubt on whether a satisfactory naturalistic explanation could ever be developed. 


Now, if what I’ve been saying is right, then one can give a satisfactory naturalistic explanation of the first emergence of living from non-living matter. Obviously, the specific biological details would need to be filled in, but such an event would be expected to occur, given the probabilistic resources one gets from a spatially infinite universe. 

4. Objections

The only objections I know of to the line of reasoning I’ve given in the previous section are due to origin-of-life scientist Robert Shaprio (1986, 125-31).
 Shapiro explicitly discusses the hypothesis that the universe is infinite in the context of the origin of life. At first, he dismisses out of hand the possibility that the fact that the universe is spatially infinite could account for the origin of life, but later, he’s slightly more charitable. He nevertheless would disagree with the line of reasoning I’ve offered above; I’ll explain why he’s mistaken. 


His dismissal comes when he considers the suggestion that the odds of life forming on a particular planet are 1 in 10100,000,000,000. He writes:

The improbability ... is so large that it reduces all considerations of time and space to nothingness. Given such odds, the time until black holes evaporate and the space to the ends of the universe would make no difference at all. (Shapiro 1986, 128)

But if the universe is spatially infinite, then the existence of that space would make all the difference in the world with respect to how often we would expect such an improbable event to occur. In fact, one doesn’t even need space to be infinite – as long as space is large enough, we would expect such an improbable event to occur. For example, if space is large enough, it could contain many more than 10100,000,000,000 planets. So even though the origin of life would be unlikely to happen on any particular planet, with enough planets we would expect it to happen.


A couple pages later in his book, Shapiro takes the infinite universe hypothesis somewhat – but only somewhat – more seriously. He writes:

There is one way in which any event, however improbable, can be made probable. One need only select a model for the universe which postulates that it is infinite. 

He then draws a counterintuitive consequence from this hypothesis:

Of course, this explanation can be used to legitimize any event. The earth may have been a jumbled heap of chemicals last night. Suddenly, by a random fluctuation, we, our memories, our possessions, and our civilization were created. This event also should occur once in an infinite universe. Perhaps this was the place. (1986, 130)

First of all, it’s not at all clear to me that the event he describes is even physically possible. Perhaps we wouldn’t expect it to happen anywhere in the universe. But let’s grant Shapiro that the event he describes is possible. Shapiro is talking about our civilization, but let’s set that aside for a moment; let’s just look at the claim that an advanced civilization has a non-zero probability of arising overnight though random fluctuation. If that claim is right, then I would expect it to happen somewhere in the infinite universe. In fact, I would expect it to happen in an infinite number of places.


What about Shapiro’s suggestion that our civilization could have arisen that way? My response is: yes, it could have, but it’s very unlikely. Let’s think about some large region of the universe, where there are lots and lots of civilizations. It’s most likely the case that most all those civilizations arose via the ordinary way, via step-wise evolutionary processes. Only at most a very few would have arisen via Shapiro’s extraordinary mechanism of random fluctuation. So given that one finds oneself in a civilization, should one expect to be in one of the ordinary ones, or one of the extraordinary ones? Since there are so many more ordinary ones, that’s where one should expect to find oneself. In the absence of evidence to the contrary, we should not think that our civilization arose last night via random fluctuation.


Shapiro gives another reply to the argument that an infinite universe can account for the origin of life. He writes:

The above argument will not hold if evidence indicates that the universe is definitely finite in extent. Even without such evidence, the argument is not a useful one. It cannot be refuted, and nothing can be done with it. (1986, 130)

Shapiro is right to say that the argument won’t be successful if the evidence indicates that the universe is spatially finite. Therefore, he’s wrong to say that the argument cannot be refuted! The argument can be refuted, by generating evidence that the universe is spatially finite, or by generating evidence that the universe is spatially infinite but only contains a finite number of planets, or so on. The WMAP data provide a test of the argument; if the data had come back a different way, the argument would have been refuted. 


Moreover, I just don’t understand why Shapiro says that “nothing can be done” with the argument. If I’m right, the argument can be used to help account for the origin of life, despite the fact that the origin of life seems like an improbable event. Granted, my argument doesn’t tell one how life actually arose – there is still important biological work to be done. But it should make one realize that, assuming the universe is spatially infinite, there is no need to appeal to design to account for the origin of life.

5. Dembski’s Design Inference
William Dembski is one of the most famous contemporary proponents of intelligent design. In his book The Design Inference, he lays out his particular version of how inferences to design should take place, and in various other works he suggests that his design inference allows one to infer that various features in the universe are designed by God. Some have hailed Dembski as finally laying out the foundations for inferences to design. As Michael Behe (1999, 9) puts it, “until Dembski, thinking about how we detect design was like writing before the alphabet or calculating before Arabic numerals.” In the future, “we will make our judgments about design and complexity on the theoretical foundation of Dembski’s work” (p. 12). 


In contrast, I will argue that Dembski’s model for design inferences is flawed. This can be seen by considering what results Dembski’s model would yield in a universe that’s spatially infinite. There have been other arguments against Dembski in the literature, but this argument based on the size of the universe has not been given before.
 While I don’t have the space to go into it here, I believe that the extant arguments against Dembski are either flawed, or don’t get to the core of what is wrong with his model for design inferences. My argument will do so.


To determine that some events occur due to design, Dembski uses what he calls “the explanatory filter”.
 Here is the basic idea. First, one asks whether the event happened due to necessity. If it did, one stops. If not, one asks whether the event happened due to chance. Here Dembski utilizes what he calls “the Law of Small Probability” (which I will explain in more detail below): “specified events of small probability do not occur by chance” (1998, 48). Dembski concludes that specified events of small probability occur by design. I will argue that the Law of Small Probability is false, thus calling into question the validity of Dembski’s inferences to design.


Dembski’s precise criterion of what it is to for an event to be specified is complicated, but the basic idea is easy to grasp. If you flip a coin a bunch of times, you’ll get a certain sequence of heads and tails. For a fair coin, each particular sequence is as probable as any other sequence. But nevertheless, some sequences we would find surprising. For example, if you flipped a coin a million times, and you got heads, then tails, then heads, then tails, and so on, we would be surprised. Similarly, if you flipped a coin a million times, and got all heads, we would be surprised. The reason we would be surprised is that these sequences match a particular pattern. In Dembski’s terminology, these sequences are specified.


Now, Dembski knows that events of small probability occur by chance. John’s winning the lottery is a small probability event, and yet it can happen by random draw that John wins. Dembski would say that John’s winning the lottery is not a specified event; it doesn’t fit a pattern. However, Dembski would say that the existence of complex life is a specified event, and it’s a low-probability event; hence the existence of complex life is due to design. 


Dembski fills in the details of this characterization of specificity, but let’s not bother; let’s take for granted that this concept is legitimate. What I want to focus on is the notion of low probability. Is it really right to say that specified events of low probability do not occur by chance? Note that this is a much stronger claim than, for example, the claim that specified events of low probability are unlikely to occur by chance. How small does a probability have to be in order for a specified event with that probability to never occur by chance?


Dembski gives a number: the probability has to be less than 1 in 10150. Specified events with higher than that probability may be able to occur by chance; specified events with lower than that probability do not occur by chance. By looking at the reasoning that goes into generating this cutoff, we’ll be able to see what’s wrong with Dembski’s design inference.


Dembski says that physical constraints restrict how many possible events can occur. Here is how he explains the constraints:

within the known physical universe there are estimated to be no more than 1080 elementary particles. Moreover, the properties of matter are such that transitions from one physical state to another cannot occur at a rate faster than 1045 times per second. Finally, the age of the universe is about a billion times younger than 1025 seconds. (Dembski 1998, 209)

Dembski multiplies these three numbers together, and gets the result that “the total number of specified events throughout cosmic history cannot exceed ... 10150.” (p. 209)


The problem here is that Dembski’s restriction to the “known” physical universe is parochial; he’s only taking into account the part of the universe that we can directly observe. Interestingly, he quickly ignores this restriction. On the very next page after the quoted passage, he writes:

“Technically, 10150 is the total number of state changes that all the elementary particles in the universe can undergo throughout the duration of the universe.”

What happened to the restriction “known universe”? Dembski is assuming that there are only 1080 particles in the universe. In fact, the evidence actually suggests that there are an infinite number of particles in the universe. 


Once one takes into account the probabilistic resources one gets from an infinite universe, one can see that specified events of small probability do occur by chance. For example, let’s focus on the origin of life issues discussed above. The origin of life from non-life on any particular planet is a specified event of small probability, and I’m willing to grant that the probability is smaller than 1 in 10150. But as I argued above, it doesn’t matter how small the probability is: as long as the probability is non-zero, the event would be expected to occur somewhere in the universe. It follows that Dembski’s Law of Small Probability is simply false. Thus, it follows that we can’t use Dembski’s design inference to conclude that the origin of life is due to design, not chance. 


Dembski has given a response that’s related to my line of argument above. He says that “it is illegitimate to rescue chance by invoking probabilistic resources from outside the known universe” (2003a, 255). His rationale here is that we can’t get evidence that such probabilistic resources exist: of the various proposals that there are probabilistic resources outside the known universe, “none of them possesses independent evidence for its existence” (p. 260). But Dembski does not mention the WMAP data – physicists take this to be evidence that the universe is spatially infinite. (Presumably, Dembski wrote his paper before the WMAP data came out. But even then, there was other data that suggested that the universe is spatially infinite, as explained by Bahcall et al. 1999.)


I do agree with Dembski to the extent that I recognize that the evidence for probabilistic resources outside the known universe isn’t conclusive. But that’s how science works; evidence in science is never conclusive. Dembski is being unreasonable when he says that the proposition that the universe is infinite “is not an empirical proposition” (2003b, 3). We can get evidence for aspects of the universe that we cannot directly observe. If Dembski disagrees, then I worry that his position is coming close to a van Fraassen-style scientific anti-realism (van Fraassen 1980). This would be a radial move to make for Dembski to save his model of design inferences. 


In The Design Inference, Dembski was embracing science. He asked the question “Are there more than 1080 elementary particles in the universe?” and he replied “Our current best science answers a firm No” (p. 217). But now, Dembski seems to be rejecting science: our current best science suggests that the universe is spatially infinite, with an infinite number of elementary particles, but Dembski doesn’t like that answer. So instead he makes the questionable claim that we can’t get evidence for the hypothesis that the universe is spatially infinite.


In fact, we can show that Dembski’s model for design inferences is flawed without getting into arguments about whether the universe is spatially infinite, or whether we can get empirical evidence for that claim. Just consider an agent who believes that the universe is spatially infinite. Imagine such an agent applying the explanatory filter, and focus on all those events which do not occur due to necessity. For each of those events, the agent will not be able to say that the event occurs due to design. Since the agent believes there are an infinite number of probabilistic resources (not just 10150) the agent will never be able to conclude that (on the chance hypothesis) the probability of such an event is small enough that the chance hypothesis should be rejected and design should be inferred. In other words, for such an agent to infer design, the probability of the event would not have to be simply less than 1 in 10150, but instead less than 1/n, in the limit as n goes to infinity. Such an agent would never be able to make this inference, and hence would never be able to infer design. But this is clearly unreasonable – in fact, believing that the universe is spatially infinite does not preclude one from legitimately inferring that some things are designed. 

Thus, Dembski’s model for design inferences is fallacious. This leads to the natural question: how should design inferences take place? 

6. How to Infer Design

It is my view that design inferences, like many inferences in science, are not all-or-nothing matters. One doesn’t get evidence that establishes with certainty that something was or was not designed; instead one makes judgments of probability – that it is more or less likely that something was or was not designed. To take William Paley’s (1802, 5) example of finding a watch on a heath, I wouldn’t want to conclude with certainty that the watch was designed, but I would certainly judge it incredibly likely that the watch was designed. It could be that the watch came into existence as a result of some highly unusual quantum fluctuation, and if such a fluctuation has a non-zero probability of occurring, we would expect it to occur somewhere in a spatially infinite universe. So, it is reasonable to think that, in a spatially infinite universe, there are some watches on heaths that are undesigned. Nevertheless, it’s very unlikely that the watch Paley found is such a watch; it is legitimate for Paley to infer that the watch was designed – and it is legitimate for Paley to infer this regardless of whether he believes that the universe is spatially infinite. How do such design inferences take place?


My answer is: via standard probabilistic reasoning. An agent has a probability function that represents her opinion, and she updates that probability function in light of new evidence. Or, on a less subjectivist account: based on the evidence an epistemic community has, there is an objectively correct probability function that represents how much each proposition is supported by the evidence, and that probability function is updated in light of new evidence. I don’t want to take a stand on whether a subjectivist or objectivist account of probability is preferable. I also don’t want to endorse Bayesianism in all its glory: Bayesianism faces the problem of old evidence, problems with logical omniscience, problems handling information loss, and problems with indexical propositions, among other problems. Nevertheless, the axioms of probability theory are unproblematic, and there is something right about modeling opinion via a probability function that gets updated in light of new evidence. Those are all the resources I will need for the following discussion. 


Suppose that we witness a seeming miracle: a man walks on water. Did this event happen due to design or due to chance? Let M be the evidence in question, the proposition that the particular event of this man walking on water occurred. Let G be the proposition that there is a designer (God) who has the power to make miracles happen. Let C be the proposition that there is no designer with this power, and thus that any seeming miracle has to be due to chancy naturalistic processes. (For the walking on water case, it could be the case that the water molecules, which normally have randomly distributed velocities, happen to line up their velocities at the appropriate place and time to counteract the force of the man’s foot on the water surface. Of course, there are other options too, but to keep things simple I will be treating C and G as mutually exclusive and exhaustive.)


One probability we’re interested in is P(G|M) – the probability that God exists, given that this man walked on water. But the value of this is dependent on the value of the prior probability P(G), before the evidence M is taken into account, and this value will differ significantly depending on what agent or epistemic community we have in mind. To factor out the prior probabilities, we can look at the ratio P(G|M)/P(C|M), and compare that to the ratio P(G)/P(C). If the first ratio is larger than the second, then the seeming miracle has provided evidence for the existence of God. From the axioms of probability theory and the definition of conditional probability (that the probability of G conditional on M, P(G|M), is equal to P(G&M)/P(M)), this follows:

P(G|M)/P(C|M) = P(M|G)/P(M|C) P(G)/P(C).

Thus, the crucial factor is P(M|G)/P(M|C). If this number is greater than 1, M provides evidence for G; if this number is less than 1, M provides evidence for C. 


The values for P(M|G) and P(M|C) will depend on the details of what opinions the agent or epistemic community holds. But it would be reasonable to have opinions such that P(M|G) > P(M|C), and thus that the seeming miracle provides evidence for a designer. The reason this is the case is that P(M|C) is astronomically small – the water molecules lining up in just the right way is an incredibly improbable event. While we know that God, supposing he exists, doesn’t regularly let people we observe walk on water, it would be reasonable to take such an event to be more likely than the water-molecule-lining-up event. Thus, it would be reasonable to take a seeming miracle of a man walking on water to provide evidence for the existence of God.


A key aspect of this reasoning is that it does not depend on whether the universe is spatially infinite. Thus, we can infer design, even when we observe an event that would be expected to happen somewhere by chance in a spatially infinite universe. 

Note that the reasoning would be different if we focussed instead on a more generic proposition M*: someone, somewhere in the universe, walks on water. If the universe is spatially infinite, then somewhere in the universe, this sort of event is expected to happen via chance – P(M*|C) is approximately equal to 1, as is P(M*|G).
 So we can’t infer design on the basis of the truth of the generic M*. But if M is true – if this particular person that we observed walked on water – this is more likely to happen via design than via chance, and hence this does provide evidence for design. Thus, we can in principle get this evidence for design, even under the supposition that the universe is spatially infinite. If all we knew was that M* is true, we couldn’t infer design, but if we knew that M is true, we could.


As a final topic, it’s worth making explicit why we can infer design in the seeming miracle case, but not in the origin of life case or the irreducible complexity case. After all, one might think that the cases are analogous – in each case, there’s the possibility that God did it, and the (highly improbable) possibility that it happened due to chancy naturalistic processes. So since we could infer design if a seeming miracle were to occur, why not already infer design based on the existence of irreducibly complex life? 


Here is one key difference. In explaining why one can infer design on the basis of the seeming miracle, I pointed out that the seeming miracle would be more likely to occur under the supposition that God exists than it would under the supposition that there is no designer. This is what leads to the probability shift in favor of the designer hypothesis. In the existence of life case, though, it would be reasonable to think that there would be no more life in the universe under the supposition that God exists than under the supposition that there is no God. After all, even under the supposition that there is no God, we would expect there to be life in an infinite number of places in the universe. I see nothing in Christian theology, for example, which suggests that the density of life in the spatially infinite universe would be greater than it would be if there were no God.
 


Now, contrast that with the seeming miracle case. If there were no God, only a tiny proportion of intelligent beings would experience a seeming miracle.
 But under the supposition that God exists, it is reasonable to expect seeming miracles to be more frequent. (For example, according to many versions of Christian theology, there have been multiple miracles even on this planet.) This is why a seeming miracle can provide evidence for the existence of God, while the existence of life does not.

7. Conclusion
We legitimately engage in design inferences – we infer that some things and events in the universe are due to design. Moreover, we legitimately do this even if we believe that the universe is spatially infinite. Believing that the universe is spatially infinite allows us to reject some inferences to design, such as the inferences to design based on the origin of life and  irreducibly complex biological systems. However, contrary to the result one gets from Dembski’s model for design inferences, believing that the universe is spatially infinite does not prevent one from making any inference to design. Dembski’s model for design inferences should be rejected, in favor of design inferences based on standard probabilistic reasoning. Such design inferences could in principle provide strong evidence for the existence of God, but given our current evidence they fail to do so.
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� For a more technical discussion of these assumptions, see Ellis and Brundrit 1979, 37-8.


� The first Flew quote is from http://www.biola.edu/antonyflew/flew-interview.pdf. The second is from http://www.philosophynow.org/issue47/47flew.htm.The third is from http://www.thewonderoftheworld.com/Sections1-article227-page1.html.


� A further objection worth considering is given by Ken Olum (2005) – his argument can be read as saying that anthropic reasoning provides evidence that the universe isn’t spatially infinite. I won’t get into the argument here, because I endorse the response of Ho and Monton (2005). 


� Note for referee: without violating blind review, I’d like to point out that I have given this argument in a paper posted on the internet, and at a conference, and as a result there has been some discussion of my argument.


� The explanatory filter originally used in The Design Inference talks of “regularity”, “chance”, and “design” (p. 37), where an event that happens by regularity is an event that “(almost) always happens”. This is confusing, because it’s not clear what the difference is between a high probability event that happens by regularity and a probabilistic event that happens by chance. In subsequent work, Dembski has improved on his filter by substituting “necessity” for “regularity” (see for example Dembski 1999, 133), thus limiting the first node of the filter to non-contingent events. 


� The only way P(M*|G) would not be close to 1 is if we thought there was a reasonable chance the designer would intervene to prevent the occasional improbable walking-on-water events from occurring. 


� What I’ve said should make clear how I’d respond to Dembski’s line of reasoning here:


Was Arthur Rubinstein a great pianist or was it just that whenever he sat at the piano, he happened by chance to put his fingers on the right keys to produce beautiful music? … Unlimited probabilistic resources ensure not only that we will never know, but also that we have no rational basis for preferring one to the other. (Dembski 2003a, 263) 


� There is still the question of why life exists on this planet. Before taking into account our knowledge that we’re here, that event is highly implausible under the chance hypothesis. But it is also highly implausible under the design hypothesis – we have no antecedent reason to think that God would create life on this planet, out of the infinite pool of planets in existence. 


� To see that this proportionality talk makes sense even in an infinite universe, imagine evenly dividing the universe into large finite regions, and looking at the proportion in each region. More would need to be said for me to be perfectly precise, but the people who are familiar with the technical problem here will also be familiar with the proffered solution. 


� [Acknowledgements removed for blind review.]





