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Abstract:
This paper argues that theism and related axiarchic hypotheses provide the only promising solution to the problems of cosmic coincidence and induction raised by necessitarians against the regularity view of the laws of nature. Hence, it is argued, the fundamental order of the world provides significant support for theism and these related hypotheses.
1. Introductiontc \l2 "11.1 EDIT: Introduction:








Among those who reject explicitly theistic accounts of the laws of nature, there are two major camps: the regularists, who hold that the laws of nature merely describe universal regularities in the world, and the necessitarians, who hold that the laws of nature are grounded in some sort of underlying necessity. Necessitarians often claim that if the regularity theory is correct, then the regularities in the world would be a cosmic coincidence, and further that regularists cannot adequately ground induction.  After briefly providing an overview of the various positions and arguments in section (2), we argue in section (3) that for so-called functional laws, necessitarian accounts do not solve the problems of cosmic coincidence and induction since the underlying issue that is giving rise to these problems is the relative simplicity of the laws of nature.  Then in section (4) we proceed to argue that one cannot solve these two problems by appealing to a logical, ontological, or an epistemic principle of simplicity.  Finally, in section (5), we argue that theism and related axiarchic hypotheses offer the promise of a non-ad-hoc solution to these problems. Thus, we conclude, the kind of order we find in our universe gives us good reason to adopt one of these hypotheses since they appear to be the only available solutions. 

Our argument, however, differs from the other major current arguments in support of theism from the laws of nature.  Richard Swinburne, for instance, argues that necessitarian accounts fail to account for the simplicity of the laws of nature, but the reasons he offers are very different from mine.1 Our argument also differs from John Foster’s recent argument for the existence of God from the existence of natural laws, which is based on (i) a rejection of the adequacy of regularist accounts of the laws of nature, and (ii) the claim that necessitarian accounts are ultimately incoherent.2 

We will begin by looking at the relevant elements of what is known as the necessitarian/regularist debate over the metaphysical status of the laws of nature.  
2. The Necessitarian/Regularist Debatetc \l2 "11.2 The Regularist/Necessitarian Debate

Much of modern science has to do with explaining the regularities we observe in nature and the exceptions to those regularities.  Consider, for instance, the fact that ice melts into water upon being heated.  This regularity is explained by appealing to the laws of physics governing water molecules.  These laws might then be further explained in terms of more basic laws, such as that unlike charges always attract each other and like charges always repel each other.  Presumably, at some point we reach what could be considered fundamental laws that supposedly explain everything else.  For example, we might explain why like charges repel each other by appealing to the laws of quantum electrodynamics, and consider these to be among the fundamental laws.  

But now the question arises, what explains these most fundamental laws?  To begin looking at possible answers, we first must examine what we mean by a law.  Almost all philosophers in the debate agree that where there is a law, there is a corresponding regularity. Thus, for instance, if it is a law that like charges always repel each other, then whenever there are two like charges anywhere in the universe, they will repel each other.  Although almost all parties agree that laws imply regularities, they do not all agree that this is all that there is to a law of nature, as we will see below.  We will begin, however, with where all parties agree, and instead of speaking of fundamental laws, we will speak of fundamental regularities.  Assuming that there are fundamental regularities (instead of an infinite regress of regularities explaining regularities, for example), there are three major positions regarding what, if anything, explains these regularities:


1.  The Regularist View: The fundamental regularities are brute facts; they neither have nor require an explanation.  For instance, assuming that Einstein’s equation of general relativity expresses a fundamental regularity, the regularist would claim that it is simply a brute fact that mass is related to the curvature of space-time in the way specified by Einstein’s equation. 


2.  The Necessitarian View: There are metaphysical connections of “necessity” in the world that ground and explain the most fundamental regularities.  Those who advocate this position usually use the word must to express this connection.  For instance, necessitarians would claim that any two objects that have the same charge must repel each other; it is not the case that they merely do repel each other (as a regularist would claim). 


3.  The Theistic View: The most fundamental regularities in the world are explained by the creative and sustaining power of God: God either sustains these regularities directly, or God has created the sort of fundamental powers or necessities in nature that underlie these fundamental regularities.

The RBU Theory: 


tc \l3 "11.41 IntroductionThere are essentially two types of necessitarian accounts of natural laws which differ regarding the nature and locus of the postulated necessity.  One type of necessitarian view is that laws express relations between universals, a view which we will call the relations-between-universals (RBU) account. Different versions of this view were first proposed by David Armstrong, Fred Dretske, and Michael Tooley;3 because the most thoroughly worked out accounts are those of Armstrong and Tooley, we will focus on their two accounts in our evaluation of the RBU view.  The other sort of account is what could be called the substance-powers-liabilities (SPL) account, which claims that the the locus of the necessities in the world is the causal powers and liabilities of underlying entities. For instance, under the SPL, masses always attract each other because all masses have the causal power of attracting other masses and the liability of being attracted by every other mass in the universe.  This view was classically propounded Rom Harré and Edward Madden and since then has been further developed by many others.4  We will mainly use the RBU view to illustrate our main arguments, but our arguments also apply to the SPL account, which we will show in section (4) below when we discuss the possibility of an ontological principle of simplicity. 



According to the RBU theory, a statement of the form it is a law that all Fs are Gs expresses a relation of necessity between the universals F and G, a relation that Armstrong denotes by N(F, G).   In Armstrong’s own words, “We may perhaps render N(F, G) . . . as follows: Something’s being an F necessitates that something’s being a G in virtue of the universals F and G.”5 Consider, for example, the property of having mass me and the property of having spin 1/2, where me rigidly designates the actual mass of the electron.  Since electrons are the only particles with a mass me, and it is a law that all electrons have a spin of 1/2, presumably it is a law that all particles with a mass of me have a spin of 1/2. Armstrong’s view, therefore, implies that there is a relation of necessity between the universal having mass me and the universal having spin 1/2 such that anything that instantiates the former universal must instantiate the latter. That is, in Armstrong’s terminology, N(having mass me, having spin 1/2). 

One might wonder what this relation of necessity is.  According to Armstrong, it is a unique relationship that cannot be further analyzed.   Says Armstrong: “At the end of all our explanations, this factor of necessitation remains unexplained . . . . Necessitation, the way one Form (universal) brings another along with it as Plato puts it in the Phaedo (104d -105), is primitive, or near primitive, which we are forced to postulate.”6 Tooley, on the other hand, adopts a modified Platonist account of properties to explain this relation of necessity.  Contrary to Armstrong, Tooley claims that properties exist independently of the group of particulars that instantiate them.  Further, Tooley claims, not all properties that we can conceive of exist.   A property F, for instance, might only exist as part of a conjunctive property F&G, but might not exist independently or as a part of any other conjunct that does not include the property G.  Using our example above, Tooley’s view implies that the property of having mass me only exists as part of a conjunctive property one of whose conjuncts is the property of having spin 1/2.  Thus, for instance, the property having mass me & having no spin does not exist; nor does any other conjunctive property that contains both the property of having mass me and some property incompatible with having spin 1/2.  Further, since for Tooley, properties can exist even if nothing instantiates them (but not vice versa), their existence is in some sense logically prior to the things that instantiate them.  This means that the existence and non-existence of the various conjunctive properties can explain why certain universal regularities exist (such as all particles with mass me having spin 1/2) whereas the existence of those regularities does not explain why only certain conjunctive properties exist.

Three Motivations for Necessitarian Accounts:


tc \l3 "11.44 Motivation for Necessitarian Accounts:Necessitarians give a range of motivations for their accounts of laws of nature, usually involving criticisms of the regularist account.  One major motivation is that the regularity theory cannot account for the counterfactual character of the laws of nature: for example, the laws of nature do not merely describe what always happens, but what would have happened if things had been different.  The law of gravity, for instance, implies that if I had jumped off the Sears Tower in Chicago in 1985 without a net, I would have fallen at an increasing speed until I hit the earth.  We take this statement to be true, even though it does not describe anything that actually happened.  Necessitarians claim that it is difficult for regularists to account for these sorts of counterfactual statements because mere descriptions of what happens in the actual world do not themselves imply anything about what would have happened had things been different.  It is unclear, however, if necessitarians are really better off than regularists in this regard.  Consider, for instance, David Lewis's widely-used possible worlds analysis of counterfactuals in which a counterfactual of the form if B were the case, then C would be the case is true if and only (i) there are no possible B-worlds; or (ii) some B-world where C holds is closer to the actual world than is any B-world where C does not hold.  Under this analysis, the truth of counterfactuals crucially depends on what features have the greatest weight in determining the similarity among possible worlds.  Regularists, such as Lewis, claim it is the universal regularities that occur in the simplest model of the operation of the universe that have the greatest weight, whereas necessitarians claim it is the necessities of nature.  It is not at all obvious, however, that the necessitarian claim is any more plausible than the corresponding claim of the regularist.   

Besides this argument in favor of the necessitarian view of the laws of nature, the other two most commonly cited motivations for necessitarian accounts are:  (1) the intuition that if the regularist is correct, the regularities in the world are one grand “cosmic coincidence”; and (2) the intuition that if the regularist is correct, we have no reason to expect the world to continue to behave in a regular manner as presupposed by our practice of induction.  To illustrate these intuitions, consider the following situation.  Suppose that a coin were tossed one thousand times and each time it came up heads.  Both necessitarians and regularists would agree that such an occurrence cries out for explanation, such as that the coin was biased strongly in favor of heads; such an occurrence would constitute too grand of a coincidence to be plausibly ascribed to chance. Moreover, only if we believed that there was some such explanation would we have any reason to believe that the coin would continue to come up heads in the future; if we discovered that it had landed on heads by mere accident, we would have no reason to believe that it would continue to land on heads.  

Now necessitarians claim that just as we should require some explanation for the coin coming up heads each time, we also should require an explanation for the basic regularities in the world.  Moreover, they argue, just as in our example of the coin, if we discovered that the most basic regularities in the world were just a brute fact, we would have no reason to believe that they will continue.  Indeed, for necessitarians the only relevant difference between the two cases is that the regularities that occur in the world involve many, many more repetitions than the above case of the coin flips, and thus are much more in need of explanation. 
At least among some necessitarians, these intuitions regarding the problem of cosmic coincidence (and to a lesser extent induction) are extremely strong.  For example, consider the following italicized portion of a quotation from David Armstrong in his "Reply to van Fraassen":

What other explanation is there [for the regularities in the world]?  The power of God, perhaps.  But that explanation appears to contain certain redundant elements.  And it is not even clear, if the explanation turned out to be a good one, that strong laws could be hypothesized as the standing will of God. Perhaps the regularities need no explanation? If you believe that, I say, you will believe anything. (Italics mine.)7
Norman Swartz, a major defender of the regularity theory, also clearly feels the force of the “cosmic coincidence” problem, but nonetheless doubts that hypothesizing metaphysical necessities really solves the problem.  Says Swartz:

No one would be prepared to allow that a column of cars, a thousandfold in length, all red, could be a coincidence.  Large-scale coincidences cry out for explanations that reveal the contrivance, planning, or deliberation behind the phenomenon. (Of course, if all cars were red, there would be nothing remarkable about there being an unrelieved monotony of hue in a column of 1,000 cars.  But then the reason why all cars should be red would need explaining.  It was, of course, no coincidence that all early Model T Fords were black: They were black because Henry Ford ordained that they should be.)
There are probably more than 1060 electrons in the universe, and all of them, we may suppose, have precisely the same electrical charge.  Now although I am prepared to allow that five red cars in a row might be dismissed as a coincidence, can I allow that 1060 items with precisely the same electrical charge is likewise a coincidence?

. . .One thing we might do is swallow deeply and say . . . “nothing, nothing at all accounts for this fact.”  Faced with the prospect of having to say this, many persons find the sheer contingency of the actual world utterly fantastic: “If it wasn’t God (a super Henry Ford) who designed all this and saw to it that all these countless particles are qualitatively identical, then something has to account for it.  That 1060 things should all be alike in their properties cannot rationally be deemed (just a coincidence.”

Having abandoned God, the next best thing to do is invoke a depersonalized necessity: “Ultimate particles bear identical properties because they have to.”. . . But does postulating nomological necessity to explain away what would otherwise be quite literally be a cosmic coincidence really help?  At some point, we have our backs to the wall.  It seems to me reasonable to think the wall to be at the point where we say, “Well, these countless particles all have the same properties because that’s just the way the world is.”8 

Swartz, therefore, admits the power of the “cosmic coincidence” intuition, but is unwilling to make the leap to some underlying metaphysical necessity or God to explain the regularities in the world.

In the next section, we will argue that the necessitarian accounts solve neither the purported problem of cosmic coincidence nor that of induction, but merely transfer them up one level to the metaphysical necessities themselves. We will focus on the coincidence problem first.
3. The Problem Posed by Functional Laws


tc \l3 "11.51 Introduction

tc \l3 "11.52  The Problem of Cosmic Coincidence:RBU type necessitarians argue that their hypothesis of relations between universals eliminates the problem of cosmic coincidence because it explains a multitude of correlated occurrences, such as masses always attracting each other, in terms of a single fact, a relation between universals. In the words of David Armstrong, “the regularity view does take law to be a cosmic coincidence.  But coincidence demands repetitions: this F is G, that F is G, and so on. If we have N(F,G) there is no repetition: it is as Tooley puts it, an 'atomic fact'.”9
This sort of necessitarian account does seem to eliminate the problem of cosmic coincidence if we restrict ourselves to what are called simple laws, but not if we consider functional laws.  Intuitively, simple laws can be thought of as expressing strictly repetitive regularities such as that all masses attract each other. Many laws, however, are functional laws.  These laws relate several variables to one another by means of some equation, such as Newton’s law of gravity F = Gm1m2/r2.   Such laws state how properties falling under a certain type (e.g., force) vary in relation to properties falling under another type (e.g., mass). Properties such as being a force, being a mass, or being a distance are commonly called determinables, whereas the particular properties falling under these, such as being a force of 5 Newtons or being a mass of 2 kilograms, are commonly called determinates.  Thus, functional laws can be thought of as specifying the sets of determinates that can be co-instantiated and the sets that cannot.  For example, Newton's law of gravity says that the set of determinates {being a mass pair of 1 kilogram and 1 kilogram,  being a distance apart of 1 meter apart, and being a force of G Newtons acting between the members of the mass pair} can be co-instantiated whereas it says that the set {being a mass pair of 1 kilogram and 1 kilogram, being a distance of 1 meter apart, and being a force of 2G Newtons acting between the members of the mass pairs} cannot.


As it stands, the above distinction between simple and functional laws is inadequate.  The problem is that a functional law can be written as a repetitive regularity: e.g., Newton’s law can be written as all things that have the property of being a mass pair have the property of being attracted to each other with a force F= Gm1m2/r2: that is, it can be written in the form all Fs are Gs, with F being the property of being a mass pair and G being the property of attracting each other with a force F= Gm1m2/r2.  


To make the distinction between simple laws and functional laws precise, we note that a functional law is logically equivalent to an infinite conjunction of logically independent simple laws each of which has the form all As are Bs. (A set S of laws is logically independent if and only if for every law L that is part of S, there does not exist any subset S* of S such that (i) S* does not contain L and (ii) the conjunction of the members of S* entails L.)  For example, Newton’s law of gravity, F = Gm1m2/r2, is equivalent to the conjunction of all simple laws in the set {Nx: x is an ordered triplet of real numbers <m1,m2,r>, and Nx represents the simple law that all mass pairs such that one of the mass pairs has a mass of m1, the other has a mass of m2, and they are a distance r apart, will attract each other with a force F = Gm1m2/r2 }. So, for instance, one member of this set would be the simple law corresponding to a triplet {1,2,2}: that is, the law that all mass pairs in which one mass is one kilogram, the other is two kilograms, and they are two meters apart, will exert a force of 1/2G on each other. 

Now, any simple law of the form all As are Bs is also logically equivalent to the infinite conjunction of simple laws that it entails.  However, these laws are not logically independent of each other.  In fact, any set S of laws such that the law that all As are Bs is logically equivalent to the conjunction of the members of S will always contain a simple law, namely all As are Bs, such that this law entails all the other simple laws. For example, although the law all As are Bs entails an infinite number of other laws of the form all (As & Cs) are (Bs or Ds), the conjunction of any set of these other laws does not entail the law all As are Bs unless some member of the conjunction contains the law all As are Bs, or a law that is logically equivalent to it.  So, we can define a simple law as a law of the form all As are Bs that is not logically equivalent to an infinite conjunction of logically independent laws of the form all As are Bs.  A functional law is then defined as a law that can be expressed as a mathematical function and is such that it is logically equivalent to a conjunction of an infinite number of logically independent laws of the form it is a law that all As are Bs.10 Finally, the important thing about this definition is not that it gives us a way of distinguishing between functional laws and simple laws.  We already intuitively know how to do that.  Rather, the definition shows that this intuitive distinction can be made logically precise.
Two Accounts of Functional Laws
Both Armstrong and Tooley present two possible ways of conceiving of functional laws within an RBU account.11 First, one can think of a functional law as nothing more than the infinite class of simple laws that it entails.  They both recognize, however, that this account does not solve the problem of cosmic coincidence but transfers it up one level: for example, instead of its being a cosmic coincidence that the forces between the various actual mass pairs all fall into a nice, simple pattern given by F = Gm1m2/r2, it now becomes a cosmic coincidence that the infinite class of simple laws linking each triple <m1, m2, and r> with F falls into such a simple, overarching pattern.  Although Tooley recognizes with this account, he incorrectly locates the problem of coincidence as arising from the fact that the infinite class of simple laws falls under some higher-level pattern (or higher-order law), not from the fact that they fall under a simple higher-level pattern.  Says Tooley:

In order for the Newtonian law of gravitation to obtain, then, there has to be a perfect agreement among the truth-makers for each of the (possibly infinite) set of nomological statements expressing the relevant derived laws, for otherwise not all of the laws dealing with the gravitational force which one body exerts on another would fall under a single, overarching, higher-order law.  But is this really probable? Would not such an outcome be most remarkable indeed? (Italics mine.)12
Contrary to what Tooley implies, any arrangement of simple laws will fall into some pattern, and thus under some “single, overarching, higher-level law" (or regularity) that captures that pattern, just as one can always find some function to fit any set of data points, regardless of how random the points appear to be.13 What is surprising is that the set of simple laws in question fall into a pattern sufficiently simple that human beings can use them to make predictions. 


Both Armstrong and Tooley reject the above account, and instead attempt to analyze functional laws along broadly the same lines as simple laws, as involving second-order “atomic” relations between universals. For an arbitrary functional law that says Q = F(P), Armstrong designates this relation as N(P, a Q such that Q = f(P)): that is, there is a relation of necessity between “being a P-type property [and] being a Q type property such that q is a function, f, of that same P-type property.”14 Thus, for instance, Armstrong would claim that Newton's law of gravity consists of a relation of necessity between the property being a mass pair (m1, m2), the property being a distance r apart, and the property being such that the force F of attraction between the members of the pair is Gm1m2/r2, a relation which one might designate as N(m1, m2, r, F= Gm1m2/r2).  Unlike Armstrong, Tooley never comes to what he considers an adequate account of what this second-order relation could be, even after around ten pages of careful analysis.15 Tooley is clear, however, that whatever this relation is, it must be a singular second-order relationship and that because of this it does not involve postulating any “grand accident that stands in need of explanation.”16
Functional Laws and Cosmic Coincidence: The Basic Problem 


Contrary to Armstrong and Tooley, the claim that functional laws involve a second-order relation merely transfers the problem of coincidence up one level without solving it, since the real issue is the simplicity of the laws of nature.  One way of seeing this is by noting that regularists could make a similar move to that of necessitarians while dispensing with these relations of necessity: namely, they could advocate a view of properties according to which the universe itself has the singular property of being such that a particular regularity is true.   For example, they could claim that the universe has the singular property of being such that all particles with a mass of me have a charge either of –1 or +1, where as before me rigidly designates the mass of the electron. Or, they could claim that the universe is such that it has the singular property that every mass moves in such a way as to follow Newton’s laws, including his law of gravity. All that is required to make this move is to treat the universe as an entity that can have properties, and then call the relevant properties “singular.” 

Surely, apart from general metaphysical qualms about the existence of such properties, necessitarians should object to this move, claiming that it simply transfers the problem up one level, to that of the properties ascribed to the universe.  This account, for example, never explains why the universe has the property of being such that all particles of mass me have either a charge of –1 or +1 charge, instead of any one of an infinite number of other possibilities: e.g., the universe’s having the property of being such that one third of particles with mass me have a charge of -1 or +1 and the rest having a charge of +1/8.  But if this move does not solve the problem of cosmic coincidence for the regularist, it will certainly not be adequate for necessitarians to claim to have solved the problem of cosmic coincidence merely by labeling the relation between universals an “atomic” fact or “singular” relation.  In order for Tooley and Armstrong to make their case, they would have to argue that these postulated relations between universals are singular in the relevant sense whereas the above postulated property of the universe cannot be. This would involve presenting plausible criteria for an occurrence being a coincidence and then showing both that their postulated higher-order relationship does not involve a coincidence and that the above property that a regularist could ascribe to the universe does.  It is not sufficient simply to call their postulated property “singular”:  to slightly modify a point made by David Lewis, merely to call a property “singular” does no more to eliminate the need for explanation than calling someone “Armstrong” means that the person has strong arms!17
When we consider plausible criteria for an occurrence being a coincidence and hence in need of explanation, however, it appears that for the case of functional laws, RBU type necessitarians have the same problem of coincidence at the level of the postulated relations between universals.  Now both Armstrong and Tooley say very little about what constitutes a coincidence or why we should seek an explanation of a coincidence.18  For instance, Armstrong only mentions this issue in passing, claiming “coincidence demands repetitions: this F is a G, that F is a G, and so on.”19 This clearly leads him astray, making him think that if he labels the relation between universals an atomic fact, no coincidence will be involved.  If, as Armstrong claims, coincidence does demand repetition, then most of the regularities in the world do not involve a cosmic coincidence at all.  Specifically, as discussed above, those regularities expressed by functional laws do not primarily involve strict repetition -- at least not the kind expressed by simple laws.  For example, the force of attraction between a mass pair a distance one meter apart is different than the force between a mass pair a different distance apart, and hence is not strictly repetitive. Nonetheless, surely Armstrong would want to claim that those regularities expressed by functional laws require an explanation. The fact that masses obey Newton’s law of gravity seems just as coincidental as the “strictly repetitive” fact that all electrons have the same mass. The reason seems to be that the relations among all these different force, mass pair, and distance configurations fall into an unusually simple pattern; strictly repetitive regularities are merely maximally simple patterns.
Criteria for Coincidence
To account for the range of occurrences we normally count as coincidental, we clearly need a broader set of criteria than mere repetition. I suggest that a sufficient condition for an occurrence being a coincidence is that an occurrence is such that there exists a type T such that (i) it is highly improbable (in some relevant sense) for the occurrence to fall under T, and (ii) T is in some sense “special” relative to the set of mutually exclusive alternative possible types T*.20 We will call such a type an improbable, special type – where to say that the type is improbable merely means that it was or is improbable for the occurrence to fall under that type. Of course, in ordinary language we typically do not talk about types at all, but merely say that the occurrence was improbable.  The reason is that we ordinarily already implicitly include the type in our statement of probability: when, for example, we say that it is very improbable for Jane’s next ten coin flips to all land on heads, we are saying that it is very improbable for a particular occurrence, that of Jane’s flipping the coin ten times in a row, to fall under the type “all heads.”

For our purposes, we can think of the probability of an occurrence falling under type T in terms of the so-called classical notion of probability.  For a finite number of occurrences, this corresponds to the ratio of the number of favorable outcomes (i.e., outcomes that fall under type T) to the total number of possible outcomes, given that there is no reason to prefer one outcome over another.  For example, the probability of rolling doubles for two six-sided (fair) dies is 6/36 = 1/6, where 6 is the number of combinations that are doubles and 36 is the total number of possible combinations.  Extended to the continuous case, the classical notion defines probability as the ratio of the measure of the space of favorable outcomes to the total measure of the space of possible outcomes, given some “natural measure” over the space. Although the classical notion runs into significant problems, such as the Bertrand paradoxes, it should be satisfactory for our purposes since we are only trying to explicate why many find the regularities in need of explanation; we are not trying to justify that intuition.

The claim that the first criterion of improbability must be met for an event to count as a coincidence should be uncontroversial, so we will not defend it here.  The first criterion alone, however, is clearly not sufficient: it is possible for it to be very improbable for an occurrence to fall under a type T, but nonetheless not be considered a coincidence.  For example, compare a case in which a coin is tossed ten times and it comes up H-T-H-H-T-H-T-T-T-H with one in which it comes up heads every time. The former occurrence falls under a very improbable type T, namely, that of being such that the sequence of flips is H-T-H-H-T-H-T-T-T-H; the probability of ten flips of a fair coin falling under this type is one in 210. The latter occurrence also falls under a type T* – that of landing on heads ten times in a row– that is equally improbable. Yet the former is not a coincidence whereas the latter is.  Thus there must be some additional feature that distinguishes the latter type from the former.  We will call this feature, for lack of a better name, “being special.”  Various accounts have been given of what constitutes this “specialness.” William Dembski, for instance, claims that in order to demand an explanation, the type T must be what he calls specified.21  Although the idea of specification is a useful term to designate this special quality, I do not think his account of what constitutes a specified event succeeds.22 John Leslie, on the other hand, suggests that what makes a type special, and thus an occurrence falling under that type a coincidence, is that we can glimpse a simple, unified hypothesis that explains why the event falls under that type– what he calls a “tidy” explanation.23  Finally, after a fair amount of analysis, John Foster claims that this quality of being “special” is that of being “independently marked out as being of special significance,”24 which does not really go beyond calling it “special.”  Whatever we think of the above accounts of this quality of “specialness,” for our purposes we can merely say that in order for an occurrence to count as a coincidence, the type in question must be special, leaving aside the question of what is the correct account of this “specialness.”  Next, we will try to provide some examples of this “specialness” without committing ourselves to any particular account. 
If I toss a coin and it comes up heads ten times in a row, the pattern that is formed is special compared to the possible alternative patterns.  Similarly, if I toss a die and it lands on the same number every time, the resulting sequence of events is special.  Thinking of examples along these lines, it seems that one way an occurrence can be special is for it to consist of a sequence of events that form a simple pattern.  But occurrences that fall under simple patterns are not the only kind that we consider coincidental, or for which we demand an explanation.  For example, suppose I were mountain climbing and found an arrangement of rocks that formed a pattern closely resembling the sentence: “Welcome to the great outdoors.” We would be very reluctant to accept the claim that it was just an accident.  Instead, we would seek an explanation for the arrangement of rocks, even though the pattern in question is not simpler than most other patterns.  In this case, what makes the pattern special is that it has the “mark” of human contrivance and planning; the pattern means something to me and other humans.  

Another example is a trillion-sided die that landed on the number “one” on the first throw: such an occurrence would seem coincidental, yet it does not fall under a simple pattern (at least not any more simple than landing on any other number); neither does such an occurrence have an obvious mark of human contrivance as in the last example.  Landing on the number “one,” however, does seem in some way special.  From these sorts of examples, one might conclude that there is no obvious way of characterizing what is to count as special, although Leslie’s idea of glimpsing a “tidy explanation” might come close. In any case, we do not need to have an account of what constitutes being “special” for the purposes of this paper.  We only require that we be able to recognize some types as being special in the relevant sense. 

As stated above, to count as a coincidence, an occurrence must not only fall under a type T that is special and improbable, but T must be special relative to the relevant set of possible mutually exclusive alternative types T* under which the occurrence could have fallen.  If I spin a million-sided roulette wheel that is fixed so that only the same number can come up for ten spins in a row -- it can only come up with 1, 1, 1, 1, 1 . . . or 2, 2, 2, 2, 2 . . . , etc. -- I should not be surprised if it produces the same number ten spins in a row, even though the resulting pattern is simple and improbable (one in a million chance of it occurring).   On the other hand, if the roulette wheel came up with my favorite number -- say, 1,125,005 -- ten times in a row, I would be surprised; such an occurrence would seem quite coincidental.  For in this case, unlike the former case, the number on which roulette wheel stops is special relative to the possible alternative outcomes.
Functional Laws and Cosmic Coincidence: Argument Completed
Using the above sufficient conditions for counting as a coincidence, we can now see why necessitarians do not solve the problem of cosmic coincidence that they claim regularists face.  As explained above, Tooley and Armstrong claim that a functional law consists of a second-order nomic relation involving universals.  Given the above sufficient conditions for being a coincidence, it is easy to see why hypothesizing such a relation does not reduce the level of cosmic coincidence for functional laws.  To illustrate, assume Newton’s law of gravity constitutes a fundamental regularity.  Because there are many other logically possible higher-order relations between universals that could have determined the forces between mass pairs, Newton’s law is only one among many, many logically possible contenders, indeed an infinite number of them that are more complex. What is special about Newton’s law is that it falls into a finite class of laws that are particularly simple.25  This means that, under our classical definition of probability, it is a priori very improbable that the actual law of gravity is as simple as Newton’s law. Necessitarians could respond that simplicity should be given extra epistemic weight, a view we will consider in section 4.  In that case, however, the necessitarian argument against the regularist vanishes, since they could then argue that simple regularities should not be considered improbable at all.  

In any case, the postulated higher-order nomic relation certainly seems just as improbable as the occurrence of the pattern of regularity corresponding to Newton’s law, since there is a natural one-to-one correspondence between every possible fundamental pattern of events and the corresponding higher-order relation between universals that supposedly accounts for it. To illustrate, in the case of gravity, for any possible fundamental pattern relating forces with mass pairs and the distance between them, one could always find a function Z of the quantity of matter in each mass pair, m1 and m2, and the distance r between them such that the equation F = Z(m1,m2,r) expressed the pattern, even though in general Z would be an enormously complex function.  Under Armstrong and Tooley’s account, for every one of these equations, there is a logically possible second-order relation between being a mass pair and the property of being such that the force acting between the members of the mass pair is F = Z(m1,m2,r). Further, it seems that whatever probability measure we put over the space of possible patterns of gravitational forces between mass pairs, the same measure should be applied to the corresponding space of higher-order relations.  Accordingly, insofar as the regularity expressed by Newton’s law meets the first criterion (elaborated above) for being a coincidence – that of falling under an improbable type T – so does the corresponding higher-order relation between universals.  This higher-level relation also meets the second criterion: this higher-order relation is “special” relative to its possible contenders, because, unlike the vast majority of its contenders, it entails a functional regularity that can be expressed by a simple function.  Indeed, in general, whatever quality Q makes the regularity special, the higher-order relation would in turn be special because it entails that the regularity has Q.  Accordingly, whatever makes the regularity improbable and special -- and thus a coincidence -- the same improbability and specialness is simply transferred up one level to the second-order relations between universals because of the natural one-to-one correspondence that exists between the two levels. 

Before proceeding, it is important to appreciate the force of this last point by seeing how the necessitarian account of simple, non-functional laws circumvents this problem of coincidence.  Consider the simple law:  it is a law that all Fs are Gs.  As we saw above, according to necessitarians, this simple law is merely a nomic relation between the universals F and G.  Even though this relation will give rise to a simple, repetitive pattern of events in the world -- that is, all Fs being Gs -- it is not special relative to the possible alternative nomic relations between universals.  If, for instance, F were nomically linked with another universal H instead of G, this nomic relation would also give rise to a simple repetitive pattern -- that is, all Fs being Hs.  Consequently, the second criterion for being a coincidence -- that of falling under a type that is special relative to its alternatives -- is not met.  This is why necessitarian accounts of simple, non-functional laws seem to solve the purported problem of cosmic coincidence, making it initially seem that they might solve the problem for all kinds of laws.  But, on closer inspection, we find that their “solution” does not carry over to functional laws.
 Another way of seeing why simple laws do not run into the same difficulty is to note that there is no natural one-to-one mapping from the possible arrangement of events in the world to the relations of necessity between universals that express simple laws since non-repetitive patterns have no correspondence in the domain of these relations. For example, if particulars that are F only sometimes have the property H, then there is no pair of universals P and Q such that the second-order nomic relation between these universals -- N(P, Q) -- will entail that pattern and at the same time express a simple law, unless one allows disjunctive universals, which Armstrong does not allow.  Because of this, the argument that the problem of cosmic coincidence is transferred up one level fails for simple laws because, unlike in the case of functional laws, we cannot establish a natural one-to-one correspondence between these laws and every possible patterns of events.

We will end this section by presenting an analogy that illustrates the above points.  Consider the case of a computer that you are told is constructed to print a string of one hundred digits upon pressing a certain button.  Suppose you turn the computer on, press the button, and it produces one hundred 5s in a row.  To say the least, such an occurrence would seem very coincidental; you would not accept the claim that the machine just happened (by accident) to produce that sequence of fives, even though any other possible sequence was just as likely to have occurred.

Now suppose the computer manufacturer told you that corresponding to every possible sequence of a hundred digits, there was a card in the computer such that if the computer accessed that card, it would produce the corresponding sequence.  Further, you were told that the reason that the sequence of one hundred fives was produced is that it accessed the corresponding card.  This explanation should not leave you any less puzzled, for the fact that the computer accessed that particular card -- the one that would produce such a special pattern -- seems just as coincidental as its producing one hundred fives in a row without the card.  You should be very tempted to wonder: why did the computer access that particular card instead of one of the vast majority of other cards that would not have produced such a special sequence?


The analogy with the necessitarian explanation of the regularities that functional laws instantiate should be obvious.  The sequence of digits that the computer printed represents the pattern of simple laws entailed by, for example, Newton’s law of gravity.  The card represents the higher-order nomic relation that entails these simple laws.  Our claim is that the appeal to these higher-order nomic relations no more solves the problem of coincidence than the appeal to the card did in the above example.  It merely moves it up one level.

Functional Laws and Induction


RBU necessitarians often argue that if the regularity theory is true, then induction is not rational. Using as his example the purported law that all emeralds are green, Armstrong claims that the regularity view undermines inductive inferences.  Says Armstrong: 

The regularity theorist’s problem is to justify an inference from, say, observed emeralds to unobserved emeralds, while denying that there is any intermediate law.  For his concept of law is that it is simply the greenness of observed emeralds plus the greenness of unobserved emeralds.  How can it help him to add the unobserved class to the observed class, and then argue from the observed class to this total class using the mathematics of probability? His problem is to get from the observed class to a totally disjoint class.26
An analogy might help illustrate Armstrong’s basic argument. Suppose one flips a coin twenty times, and each time it comes up heads.  The probability of this happening by chance is approximately one in a million, so naturally one would infer that in all likelihood the coin was not a fair coin -- e.g., that it was weighted in favor of heads.  Now suppose that we carefully examined the coin -- taking it to several of the best “coin experts” in the world( and we determined that it really was a fair coin.  We would then conclude that there was no overarching reason for why the coin came up heads twenty times in a row, but instead say that it ultimately happened as an inexplicable fact -- e.g., for the case of a deterministic universe, that the initial distribution of mass-energy at the big bang just happened to be arranged in the right way to bring this about.  Given that we accepted this conclusion, we would have no rational basis for expecting the coin to continue to come up heads.   Now, necessitarians argue that just as the hypothesis that the coin’s landing on heads is a brute fact undermines any expectation that the coin will continue landing on heads, the regularist’s hypothesis that the regularities in the world are simply a brute fact undermines any reason we might have for expecting them to continue.

As with the problem of purported problem of cosmic coincidence, the necessitarian account does not solve this purported problem of induction when one considers functional laws.  The reason is again easy to see.  Induction in the case of functional laws involves extrapolation to the simplest function that fits the data.  For example, to induce to Newton’s law of gravity, F = Gm1m2/r2, from observing the forces between many different mass pairs separated by various distances, one would need to extrapolate to the simplest function that fits one’s data.   The reason is that, as is well known, there is an infinite number of functions that could account for any finite body of data.  Thus one must have some means of picking the function to which one should extrapolate.  The standard answer is that one should extrapolate to the simplest function – that is, the function that results in the simplest overall model of the world when everything is considered, including background information. But this brings us back to the same problem that we ran into in the case of the problem of cosmic coincidence: why think that the world is more likely to be simple than complex?  The necessitarians have no better answer for this than regularists.  Further, the whole problem of induction and cosmic coincidence for functional laws depends on this issue: if either the necessitarian or regularist could provide an answer for why we should favor simple laws over complex ones, then we could solve both of these problems.  If we had good reason to believe the world was more likely to be simple than complex, then we would have good reason to extrapolate to simple regularities – such as strictly repetitive regularities -- whether or not we believed in the existence of underlying necessities in nature.   Further, the existence of such regularities would no longer be surprising and hence no longer coincidental. A key question, therefore, is whether or not apart from theism (or related hypotheses) we have good reason the world is more likely to be simple than complex, a question to which we now will turn.
4. Possible Explanations of Simplicity of Laws

An Appeal to Logical Probability:

tc \l3 "12.5.1 Metaphysical Principle of Simplicity
To explain the simplicity of functional laws, one might attempt to appeal to some metaphysical principle of simplicity that implies that the world is more likely to be organized by simple mathematical equations than complex ones.  One might try to ground this principle in various ways.  The first way we will examine is based on Richard Swinburne’s claim that, everything else being equal, simpler hypotheses are more likely to be true than complex hypotheses, which is part of his theory of logical probability.27

Given Swinburne’s theory of probability, one could argue that it is not surprising that the universe we inhabit obeys simple mathematical laws, since it follows from his theory that in general simpler universes would have higher intrinsic probabilities of being actual. Even if one could plausibly motivate the principle that the world is more likely to follow simple mathematical laws than complex ones, one still runs into a major problem.  Our world is not nearly as simple as it could be, both in terms of the structure of its laws and its initial conditions.  For example, regarding its laws, a universe with only two particles that moved at a constant velocity with respect to each other would be a much simpler world. Similarly, the initial conditions of our universe appear to be very complex. When the configuration of mass-energy in our universe is taken into account, it requires a non-denumerably infinite amount of information to specify since it involves fields that have values at a non-denumerably infinite number of points.   Consequently, by one standard measure of complexity of a system – that involving the minimal amount of information it takes to specify the system -- our universe is infinitely complex and thus seemingly no more or less complex than any other infinitely complex universe, whether those other universes have simpler or more complex laws. The simplicity of the laws is always swamped by the infinite complexity of the initial conditions.28
Despite the above qualifications, the universe does manifest a certain impressive kind of simplicity: specifically, our world has enough complexity to sustain intelligent life (and to be endlessly fascinating!), while at the same time this complexity can be organized via an underlying mathematical structure with a relatively high degree of elegance and simplicity.  Indeed, if, as physicist Euan Squires hypothesizes, this universe is the simplest that could allow for complex life, this balancing would have to be quite extreme.29 Whether Squires’ speculation is correct is probably impossible to tell, but I believe that the very fact that his claim has some initial plausibility shows that our actual universe is at least close to being such a world, which also seemingly would require fairly extreme balancing.  It is this balancing of simplicity and complexity – which I will denote by “BSC” -- that a mere appeal to logical probability has a difficult time explaining.30 In contrast, theism can naturally explain BSC.  As we will discuss below, God would have aesthetic and moral reasons for creating a universe whose laws had this balance of simplicity and variety.
Ontological Principle of Simplicity:

Instead of invoking Swinburne’s framework of logical probability with its assumptions regarding the fundamental role of simplicity, one could merely assume, as many authors suggest, that there is an ontological principle of simplicity according to which the world is more likely to be ontologically simple than ontologically complex.  As a first approximation, ontological simplicity has to do with the number of distinct types of fundamental entities, relations and properties hypothesized by one's ontology.   For example, everything else being equal, a universe with only one type of particle is simpler than one with more than one kind of particle.  Similarly, a single particle ontology that hypothesizes that the particle has only one type of property ‑‑ say mass ‑‑ is simpler than an ontology that hypothesizes that the particle has three distinct types of properties ‑‑ say mass, electric charge, and spin.  

One possible motivation for this principle might be what could be called the “difficulty of being” principle, according to which ontological existence is in some way “costly,” with the more existence or being reality contains, the higher the cost; this would be sort of the reverse of Gottfried Leibniz’s idea that possible essences strive for existence in proportion to the amount of reality they contain.  Thus since simpler universes involve fewer entities, fewer properties, and fewer relations, such a universe is more likely.  One problem that arises for this and related proposals is that the number of distinct properties, relations and even entities is dependent on the way we categorize them, a problem which also arises for the proposal based on logical probability explored in the last section.  For example, we could consider as a single property the conjunctive property being a mass and being an electric charge.  More generally, for any set of properties F1, F2, F3, . . . Fn, we could consider G = F1 & F2 & F3 & . . . Fn a single property.  One solution is to define simplicity in terms of the number of distinct primitive or natural entities, properties, and relations.  This move and ones like it, however, will involve a substantial metaphysical assumption: namely, that what counts as a primitive entity, property, and relation is generally well-defined and ultimately independent of human minds, since this would be required of any metaphysical principle of simplicity.

Using the above principle, one might attempt to explain the existence of mathematically simple laws as a natural consequence of a simple ontology of entities and their causal powers.  Given that there is only a small number of substances and basic powers these substances have, and given that the laws of nature arise from these powers, one could argue that we should expect the fundamental equations of physics to reflect that simplicity and hence be simple.   In the case of Newton’s law of gravity, for instance, one might initially think that the structure of three-dimensional space is responsible for Newton’s law having the form of an inverse square law: given that a force is transmitted by quanta of energy from its source, as within our current understanding of forces, we would expect the force to fall off with the square of the distance from the source -- that is, with the surface area of a sphere around the source.  So, a simple Newtonian geometry combined with a simple particle exchange account of the nature of fundamental forces yields a simple mathematical law. Of course, from Einstein’s theory of general relativity we know that this reasoning cannot provide the entire story, since within general relativity, gravity is explained by the way in which mass-energy bends space-time.  One cannot derive the equation for this bending -- Einstein’s equation -- simply by appealing the geometrical structure of space.  Nonetheless, within a yet to be worked out quantum understanding of gravity, the approximate validity of Newton’s law of gravity could possibly be seen as a result of the geometrical structure of space. 

Laying aside these qualifications, the above reasoning does illustrate one way in which one might contend that the simplicity of the laws themselves need not necessarily be surprising.  For example, in analogy to the above line of reasoning in the case of Newton’s law, one might contend that the very conditions required to instantiate causal powers in substances make it likely that the laws take on simple forms.  This would, of course, have to involve some deep truth about how causal powers are instantiated, of which at best we have only a dim grasp.  For instance, we can, without any clear contradiction, conceive of an ontologically simple reality with mathematically complex equations governing the behavior of the entities, such as a world only consisting of masses with electric charge in which the force between the electric charges obeyed some very complex equation.  This proposal, therefore, would not only require postulating the metaphysical principle that the world is more likely to be ontologically simple than complex, but also the seemingly ad hoc (or at least unmotivated) metaphysical principle that causal powers are instantiated in such as way as to give rise to mathematically simple laws. 

Further, this ontological principle runs into at least two additional major objections. First, as pointed out in the last section, the universe is not nearly as simple as it could be, and thus it does not explain the particular balance of simplicity and complexity (BSC) discussed above.  Second, this ontological principle would not only have to make it likely that the causal powers of each entity be simple, but it would also have to make it likely that the causal powers of distinct entities fall into simple, intelligible patterns. These patterns are given by what could be called the higher-level principles of physics, such as the law of energy conservation, the Pauli-exclusion principle, the gauge principle, and the measurement rule of quantum mechanics.  These principles put severe constraints on the equations governing all particles, fields, and forces.  For example, the Pauli-exclusion principle says that the joint wave-function of two or more identical spin ½ particles (called fermions) must be anti-symmetric. This implies that no two fermions can occupy the same quantum state.  Thus, for instance, no two electrons can occupy the same atomic state (orbital), and no two neutrons or proton can occupy the same nuclear state, thereby giving rise to the shell structure of the atom and its nucleus.  This principle, therefore, dictates the class of allowed causal powers of the electron, neutron, and proton, along with all other fermions: their causal powers must be such that the exclusion principle holds.  Finally, even if these higher-level principles did describe the causal powers of some single type of entity, say a superstring, the above argument would still apply.  Although one would not have a diversity of substances with differing casual powers in this case, one would still have a diversity of causal powers, or at least a diversity of actions of a single causal power, instantiated by one substance.  Thus, it would still be surprising that the action of those powers could be unified by a few simple higher-level mathematical rules. 

Kantian and Multiverse Explanations  

Another possible explanation of BSC is a Kantian-type view according to which the laws of nature have the above sort of simplicity/complexity because the human mind creates the phenomenal world out of its own categories of understanding.  Besides not explaining why our categories of understanding would result in a world with a simple underlying order, this option commits one to a non-realist metaphysics, something many philosophers and scientists would find unacceptable. 

Yet another explanation is an anthropic explanation based in what we will call a metaphysical multiverse hypothesis, such as suggested by the late Princeton University philosopher David Lewis and MIT cosmologist Max Tegmark.31 According to this hypothesis, all law structures are instantiated in some spatiotemporal region or "universe." This would explain why there exists a universe complex enough to support embodied observers but it would not explain why the universe that we observe is one which has a simple, underlying mathematical order since there would be many universes under this scenario that contained observers but did not have a relatively simple underlying order.  Indeed, it seems the vast majority would be this way. Even if we assume that embodied observers could only arise in a region with simple laws, the problem still remains:  for every simple law of some form X, there is an infinite number of complex laws that have form X when approximated to the conditions obtaining in small spatiotemporal region around X but are extremely complex everywhere else in space and time. Thus, this account seems to fail for the same reason that Ludwig Boltzmann's attempt to explain the low level of entropy in the universe using the anthropic principle failed: just as from the perspective of statistical mechanics it is vastly more probable for the entropy to be low on earth and maximally high everywhere else, it seems much more probable for the laws to take on simple form in some relatively small spatiotemporal island in which observers exist and yet be complex everywhere else than for them to be simple throughout the whole universe.32 
To explain the regularity of the world and its simple underlying order, one would have to combine this multiverse hypothesis with a metaphysical principle of simplicity according to which simple worlds are given a much, much higher probabilistic weight than complex worlds.  As Tegmark suggests, “One could reward simplicity by weighting each mathematical structure by 2-n, where n is the algorithmic information content measured in bits, defined as the length of the shortest bit string . . . that would specify it.”33 According to this idea, the vast proportion of universes that contained observers would be ones that have the minimal amount of complexity necessary for those observers to exist; thus considering ourselves as “randomly selected” observers, we should not be surprised that we live in a simple universe. Besides seeming ad hoc and making additional highly controversial metaphysical assumptions, this hypothesis will run into the problem of the seeming infinite complexity of the initial conditions of the universe discussed above, thus making our universe overall as complex as those universes whose law structure are much more complex than ours: that is, all these universes will be infinitely complex, and thus have the same degree of complexity.  Further, there are many additional problems with this sort of hypothesis, such as providing a coherent account of probability for this weighting and the dependence of simplicity on human classification schemes regarding what properties and classifications are primitive or natural -- classification schemes that arguably are the result of our contingent cognitive and sensory construction.34 Of course, whether the above proposals can actually made to work would require further development.  In any case, it seems likely that they will involve many problematic metaphysical epicycles.
tc \l2 "12.6.0 Some Further ObjectionsSimplicity as an Epistemic Rule:

tc \l3 "12.6.1  Bostroms objection:Another objection one might raise to our overall argument is what we will call the epistemic rule objection.  According to this objection, we normally think that the simplest theory is more likely to be true or at least empirically adequate than its contenders.  This shows that we take it as an epistemic (though not necessarily an ontological) rule that, everything else being equal, simpler theories (and simpler laws) have a higher epistemic probability than more complex ones.  Hence, the premise of the main argument above, that we should somehow be surprised by the simplicity of the laws of nature, is flawed, since it is part of our commonsense epistemology to treat simple theories as epistemically more likely than complex ones.35
The first thing to note about this objection is that it essentially denies the validity of the necessitarian intuition that under the regularity theory the laws of nature constitute a cosmic coincidence. In fact, this is the type of argument that regularists typically raise against necessitarians.  Our overall thesis, however, is conditional: if this necessitarian intuition is correct, then the cost of atheism has gone up.36 Nonetheless, it will be helpful to more directly respond to this objection. It seems true, as philosopher Richard Swinburne has often pointed out, that in everyday life we choose simpler hypotheses over complex ones that account for the data.37  Arguably, this practice is partly motivated by Ockam's razor, which as originally stated by William of Ockam says that “the number of entities used to explain a phenomenon should not be increased unnecessarily.” If the principle is slightly broadened to also include the claim that we should not unnecessarily increase the number of postulated properties, Ockam’s razor could be understood as suggesting that we should choose the ontologically simplest theory.  

The kind of simplicity that the laws of nature manifest, however, is mathematical simplicity.  Mathematics, however, does not even enter into the everyday practice of choosing hypotheses, nor typically in choosing metaphysical hypotheses.  Thus it is not part of ordinary epistemic practice to choose theories that manifest mathematical simplicity, nor many of the other types of simplicity that are part of fundamental physics.  Accordingly, the epistemic rule objection fails against our main argument.

Why then do we prefer mathematically simple theories? Although it is true that much of physics since the scientific revolution, and even before, was originally motivated by searching for a simple underlying mathematical order of nature, this search appears to be motivated by a belief in a mathematical “design” of nature, a belief which was in turn based in some form of mysticism or belief in a guiding intelligence behind the universe.  As Morris Kline, one of the most prominent historians of mathematics, points out, “From the time of the Pythagoreans, practically all asserted that nature was designed mathematically. . . . During the time that this doctrine held sway, which was until the latter part of the nineteenth century, the search for mathematical design was identified with the search for truth.”38 Of course, in Christian Europe this notion of a mathematical design to nature took a theistic form, two of the most prominent advocates of such a view being Galileo and Kepler, who both claimed that their physical speculations were guided by a belief in God as the “great geometer.”

Partly due to the tremendous success of science, today we have a strong belief that the phenomena of nature can be unified by some underlying mathematically simple theory; that belief, however, was originally motivated by mystical and theistic ideas. Our present strong belief in the underlying simplicity of the world, therefore, is compatible with the claim that in and of itself atheism, at least in its non-mystical varieties, gives us no reason to expect humans to be able to organize the phenomena of nature via a simple underlying mathematical structure, and hence that without the prior history of the success of science, being able to organize the phenomena in this way should be very surprising under atheism. 

 Another response to the epistemic rule objection is to note that it confuses two different claims regarding epistemic probabilities.  The first claim is that it is epistemically likely that a particular hypothesis H1 is true or empirically adequate given that it is the simplest available explanation of some set of data E.  The second claim is roughly that there exists an elegant, simple underlying mathematical scheme from which we can derive (with appropriate initial conditions) relevant aspects of the observable phenomena.  (A scheme is elegant and simple if it has enough simplicity and elegance to be usable by human beings, impresses us as particularly simple, etc.)  The supposedly high probability of the first claim does not entail the high probability of the second.  It could be the case, for instance, that the phenomena in some domain D cannot be captured by any simple and elegant mathematical scheme, and yet it could also still be the case that for the purpose of making future predictions we should choose the simplest scheme that we can come up with. 

 To elaborate, suppose that H1, H2, H3 . . . Hn is the set of schemes we can come up with for explaining the phenomena p in a domain D.  Further, suppose that all of the schemes are highly complex, with H1 being the simplest.  By our epistemic rule, for all k, P(H1/p) > P(Hk/p), yet it would not follow that it was epistemically likely that there was some really simple and elegant explanation for the data in this domain.    In other words, we can still be amazed that the phenomenal world has a character such that it can be unified, within appropriate approximations, by a simple mathematical scheme. 

Another way of making this last point is to distinguish between unconditional epistemic probability and conditional epistemic probability.  The unconditional epistemic probability is the degree of credence we should have in a proposition given our epistemic situation and everything we know about the world; in contrast, the conditional epistemic probability, P(A/B), is the degree that the proposition B rationally leads us to expect A is true.  Put differently, the unconditional epistemic probability measures our actual rational degrees of credence in a claim, whereas the conditional epistemic probability, P(A/B), measures the epistemic connection between two propositions A and B.   For example, the unconditional epistemic probability that embodied intelligent beings exist is 1, since no rational human being would deny this.  The probability that embodied intelligent beings exist, however, might be very low conditioned only on the laws of physics and the initial conditions of the universe, since one might think that it is extremely unlikely that life, let alone conscious life, would ever evolve in our universe without outside intervention.  Consequently, it might be the case that, given our epistemic situation and our built-in inclinations to accept the simplest hypothesis, the unconditional epistemic probability of the mathematical simplicity and elegance of the laws of nature is high, although its conditional epistemic probability on atheism is very low.  

5. Conclusion: The Theistic and Axiarchic Alternatives

In contrast to the options explored above, theism offers a straightforward, non-ad-hoc way of accounting for BSC -- that is, as defined above, the balance of simplicity and complexity in our universe in which the universe is complex enough to sustain embodied, intelligent life, but exhibits an underlying, simple mathematical structure. The heart of the theistic alternative is to explain the fact that our universe exhibits BSC by claiming that (i) a universe exhibiting BSC will realize both moral and aesthetic values to a greater degree than universes not exhibiting BSC and (ii) God would have some reason to bring about a universe structured to realize these values.  The theistic explanation falls under what is often called an axiarchic (i.e., value-based) explanation of our universe, in which moral and aesthetic values are claimed to play a major role in constraining or determining the structure of concrete reality.  From an axiarchic perspective, the role God plays in explaining BSC is that of providing the means by which value can partially determine or constrain reality.39 This has led some authors, such as John Leslie (1979) and Hugh Rice (2000), to suggest that value plays a direct, unmediated role in determining existence, a view they trace back to Plato in which reality is structured after the Form of the Good on which all existent things owe their being.40   Rice formulates this unmediated axiarchic principle view (UAP) by saying that the reason the universe exists with its value-laden structure is simply that it is good that it exists. Leslie, on the other hand, postulates a neo-platonic "ethical" principle which itself has "creative power" partially to determine (or simply constrain) which possible world exists.  Both Leslie and Rice offer fairly convincing arguments that the UAP does not in and of itself involve any more difficulties than the classical theistic view. Both, for example, note that the UAP does not involve any more of an implausible extrapolation from experience than classical theism: in the former case we extrapolate from our experience of ethical truths directly influencing our decisions to them being able directly to influence the structure of reality, whereas in the latter case we extrapolate from our own experience of being able to bring about certain states of affairs to a being who can create any concrete being ex nihilo without any intermediaries.  We will not evaluate the UAP here, except to note that it is compatible with theism: as Leslie notes, given that God is the greatest possible being, it would be of great value for such a being to exist and hence arguably the UAP would lead us to expect God to exist, given God’s existence is logically possible. The UAP would merely explain why God exists.41, 42
In the theistic explanation, the claim that God provides a non-ad-hoc connecting link between value and existence is based on a natural extrapolation from our own experience that once grasped, the goodness or beauty of a state of affairs gives us -- and presumably any conscious agent -- a reason to prefer that state of affairs. The idea is that part of grasping that a state of affairs has value – whether moral or aesthetic – is to “feel” the desirability of the state, and hence have some motivation to bring it about. Under this view, for instance, people only do evil either because they do not grasp the disvalue of doing evil, or because some other influence tempts them to do what they recognize as of disvalue.  Since God is omniscient, God would know the moral and aesthetic value of all possible states of affairs.  Further, as Swinburne has argued, because God is perfectly free, God would not be subject to countervailing desires in the way that we are.43 Consequently, God would have no motive to act against the good or beautiful. So, we would naturally expect God to act to bring about a possible world that exemplified both moral and aesthetic value.  Whether one buys this sort of argument or not, I think that at minimum one has to admit that it is in no way arbitrary or ad hoc to hold that a perfectly free, omniscient, and omnipotent being would have the desire to bring about states of goodness and beauty.

To complete the theistic (or any axiarchic) explanation, we will have to argue that worlds with BSC have significant value that worlds without BSC lack.  To begin, it seems reasonable to suppose that there is something aesthetically pleasing about a world of great complexity of phenomena that nonetheless rests on a few simple fundamental laws; at least many scientists, such as Albert Einstein, believed this to be true in a very deep, almost religious, way.  Indeed, this sort of complexity with underlying simplicity exemplifies the classical notion of beauty as defined, for example, by William Hogarth in his 1753 classic The Analysis of Beauty.  According to Hogarth, simplicity apart from variety, such as a straight line, is boring, not elegant or beautiful; with variety, however, it exemplifies elegance, such as illustrated by a line wrapped around a cone. 44 The universe’s having BSC, therefore, would contribute to its elegance (understood as simplicity with variety), thus providing an aesthetic reason for God to bring it about. More importantly, however, a universe having sufficient complexity for embodied, conscious life and with enough simplicity to have regularities they could use for predictive purposes (on the directly observable level) would allow it to give rise to beings who could exercise significant moral agency, thus contributing to its moral value.  Thus God would also have moral reasons to create such a world.
Now the above argument assumes that the properties of beauty and simplicity objectively exist out in the world.  What if they do not objectively exist but rather reflect the sort of order our minds find simple and aesthetically pleasing? If so, it is still not surprising under theism that the universe obeys laws we find simple and elegant.  For in this case, what is coincidental is not that the laws of nature are objectively simple and elegant, but rather that the world has an underlying order that matches these categories. Under the theistic hypothesis, however, this fact is not surprising since God is considered the common cause of both the order of our minds and of the world, and so we would expect them to correspond.  Further, the simplicity and elegance of the equations and mathematical framework of physics have made it possible for human beings to discover what the laws of physics are; this has been especially true in the twentieth century, where the criterion of elegance has played a crucial role in developing such theories as general relativity and the various gauge theories of physics.  Hence there is a providential reason (based in moral values) -- namely, humans being able to do science and develop technology – for bringing about the existence of a cosmos with a seemingly simple and elegant underlying structure, even if that simplicity and elegance is dependent on the contingent history and construction of our cognitive faculties.
One major objection to the above argument is that hypothesizing the existence of God merely transfers the problem posed by the order of the universe up one level to that of the order in God’s mind.  If the theistic hypothesis does simply transfer the problem up one level, then theism will not solve the problem.  At best, theists could claim that hypothesizing God does not make the problem worse. It is crucial to recognize here, however, that the leading theistic thinkers in both the Abrahamic and Hindu theistic traditions have all conceived of God as a being that has great, if not absolute, ontological simplicity, without anything resembling an ordering of elements of the type expressed by the laws of nature; those who raise this objection, therefore, are assuming an anthropomorphic conception of God explicitly disavowed by these leading theistic philosophers and theologians.  The real question, therefore, is not whether theism transfers the problem up one level, but whether this traditional conception of God is logically consistent. If it is, then it solves the problem of cosmic coincidence and induction without transferring it up one level. In my judgment, traditional theism neither has been shown to be logically consistent nor logically inconsistent. Consequently, it offers the promise of a logically consistent solution, even though no one has been able to show that it can fulfill that promise.  Similar things could be said about UAP.

Given this situation, therefore, one must decide whether the promise of explanation is better than no explanation at all.  As we saw in section (2), at least for some RBU necessitarians, hypothesizing that the order in the world does not need an explanation is unacceptable: as Armstrong said in a passage quoted previously, “Perhaps the regularities need no explanation? If you believe that, I say, you will believe anything.”45 Like theists, RBU necessitarians have not shown that their postulated relations between universals are conceptually well-defined or logically consistent, something regularists such as Bas van Fraassen are quick to emphasize. 46 Yet, despite this, they are willing to hypothesize the existence of these underlying necessities because they find the regularist alternative unacceptable with regard to the problems of cosmic coincidence and induction; therefore it is the promise, not the actual fulfillment, of a conceptually well-defined and logically consistent explanation that is driving their inference. Consequently, given our argument above is correct regarding the failure of these necessitarians to account for these two problems, they should become theists, unless they can provide convincing reasons for thinking the theistic alternative untenable; it is not sufficient for them merely to point out that no one has shown that theism is conceptually well-defined or logically consistent. In any case, it is a significant merit of theism and other axiarchic explanations that they can potentially solve the problems of cosmic coincidence and induction. (As an added bonus, they also explain the fine-tuning of the laws of nature and initial conditions of the universe for embodied, conscious life, an argument I have pursued elsewhere.47) 


Finally, in response to our argument, one could claim that the order of the world does not need an explanation, as regularists do.  We conclude by noting that if regularists are willing to hold that the world has such an extensive and relatively simple order as a brute fact, an order that extends far beyond what we can directly observe, it is difficult to see how they could object to someone who had a little more faith and believed that as a brute fact the world is ordered as if theism were true: that is, someone who believed that as a brute fact the world is ordered in a thoroughgoing ethical and providential way, such as being so ordered that at least some humans will survive death and experience heavenly states of bliss, even though there is no God. Since regularists cannot provide any non-circular evidence for their belief, what basis could they have for objecting to someone holding the latter belief in a properly basic way, given that it is not defeated by some other accepted facts about the world, such as the existence of evil? Given the regularist assumptions, both beliefs go way beyond what any evidence could show and involve seemingly grand coincidences.  I suspect regularists would have a hard time showing that their view is significantly more worthy of belief.
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