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Abstract: A variety of decisions seem to require resort to a coin toss, die roll, or the 
drawing of straws—in other words, a fair lottery. This raises the question of what features 
distinguish fair lotteries from alternative procedures. The intuitive answer is that a fair 
lottery generates each of its possible outcomes with equal probability. But probability is a 
contentious term. There are a variety of conceptions of probability, and it may be the case 
that equiprobable lotteries are useful for decision-making under some conceptions but not 
others. This paper considers four of the leading conceptions of probability—the 
frequentist, objective, subjective, and logical conceptions. It argues that unless the logical 
conception is adopted, it is impossible to make sense of the contribution that lotteries can 
make to decision-making. 
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1. Introduction: Imagine a draft board charged with selecting one of two young men for 

military service at wartime. Both men are fit to serve; neither has any outstanding defects 

or extraordinary needs (e.g., no wife and seven children at home). How ought the draft 

board to decide between them? The intuitive answer is that it ought to toss a coin, draw 

straws, or otherwise employ a lottery. 

 This is far more than hypothetical speculation. Lotteries have throughout history 

been used to select military conscripts, and a great many other things as well. Anglo-

American jurors, immigrants to the United States, admittees to desirable schools—all 

have been selected through lotteries, in accordance with the same intuition that has 

underlay draft lotteries.1 A growing literature, produced by philosophers, social scientists, 

and legal scholars, has defended this intuition, exploring when lotteries are appropriate 

components of decision-making processes, and why. (See, e.g., Aubert 1959; Greely 

1977; Sher 1980; Kornhauser and Sager 1988; Broome 1984; Mulgan 1984; Elster 1989; 

Boyle 1998; Duxbury 1999; Goodwin 2005; Stone 2007, forthcoming; Dowlen 2008). 

 This paper contributes to this literature by investigating the question, not of when 

or why, but of what. What makes a lottery a lottery? Specifically, what makes a lottery 

suitable for making a contribution to decision-making? Surely not just any coin toss 

would do when it comes to selecting between potential military conscripts; imagine using 

a coin known to favor heads. The obvious response is that the coin toss should be fair, in 

the sense of selecting each outcome with equal probability. Fair lotteries—lotteries 

appropriate for decision-making—are thus equivalent to equiprobable ones. But this 

answer depends upon an adequate conception of probability. Probability, like many other 

                                                 
1 Indeed, in the United States, efforts to curtail or modify conscription lotteries—by allowing draftees to 
buy their way out, or send a substitute—have been met with riots and other forms of strong protest. 
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foundational concepts in political science and philosophy (justice, democracy, freedom, 

etc.), is a hotly debated term. There are serious and persisting disagreements over the 

right way to think about probability. An uncharitable observer might even suggest that 

probability is an “essentially contested” term of political discourse, such that only power 

relations, not rational discourse, can settle disagreement about it (Connolly 1974). 

 This paper addresses the problematic relationship between probability and 

lotteries. It begins with the assumption that a fair (that is, equiprobable) lottery is an 

appropriate method of making certain sorts of decisions (like the military draft decision). 

It then examines four of the leading conceptions of probability—the frequentist, 

objective, subjective, and logical conceptions.2 It asks whether probability, understood in 

terms of each of these conceptions, would render plausible this assumption. If a lottery 

were equiprobable in the frequentist (or objective, or subjective, or logical) sense, would 

it make sense to make decisions using it? In answering this question for each conception, 

I shall use the toss of fair coin as an illustration. If an equiprobable coin toss, defined 

using a given conception, were used to make a decision (like selecting a military 

conscript), would this decision be defensible? After tackling each conception in turn, the 

paper concludes that only the logical conception poses no serious obstacles to the defense 

of decision-making by lottery. The paper ends by considering this conclusion’s 

implications. 

 Before proceeding, I should stress that not all lotteries are fair lotteries. Even a 

coin that yields heads 80% of the time when tossed is still a lottery; it is simply not a 

                                                 
2 I borrow this terminology from Karl Popper’s The Logic of Scientific Discovery (1959a), which 
distinguishes between competing conceptions of probability in a similar but not identical manner. Some 
modifications to Popper’s categorization system are necessary, especially given Popper’s own changing 
views regarding the nature of probability (Popper, 1959b). 
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lottery suitable for making the same decisions as a fair lottery. One can thus distinguish 

between fair (equiprobable) lotteries and weighted lotteries—lotteries that do not 

generate all of their outcomes with equal probability, and are thus “weighted” towards 

some outcomes over others. Some philosophers, most notably John Broome (1984, 1990-

1991), have defended the use of weighted lotteries in decision-making. This paper will 

not take up this possibility here. It presupposes that the decisions to be made are 

decisions for which equiprobable lotteries are appropriate. It also presupposes that the 

same understanding of probability suitable for defending equiprobable lotteries will also 

work for defending weighted lotteries, should such a defense prove possible. The focus is 

thus maintained on the identification of a conception of probability according to which an 

equiprobable lottery might prove desirable in decision-making processes.3 

2.1 The Frequentist Conception: The frequentist conception of probability can quickly 

be dismissed. This conception, articulated most famously by Richard von Mises (1981), 

defines probability as a property of a collection (possibly infinite) of events. To say that 

the probability of a coin toss coming up heads is (say) .5 is to say that there is a class of 

events (tosses of the relevant coin) in which the relative frequency of heads is .5. But on 

this definition, as its detractors have often pointed out, there are no probabilities attached 

to single events, only collectives. This makes it impossible to speak of the probability that 

a given outcome will result from a process on a certain occasion. One can speak of the 

                                                 
3 One can speak of lotteries in terms of randomness as well as in terms of probability. Following Gregory 
Chaitin (1975), I define a random sequence as one which cannot be fully characterized by any description 
less complex than itself. A random process is a process which generates sequences that can be so 
characterized. The outcomes in such a process are maximally unpredictable, in that there exist no patterns 
in the outcomes that would allow for effective prediction in advance. And the outcomes of such a process 
must appear with equal frequency; if they did not, one could achieve some predictability by favoring the 
outcomes that appear more reliably. Intuitively, a lottery that constitutes a random process (so understood) 
should be equivalent to a fair/equiprobable lottery. The definition of probability I defend does have this 
implication, although I shall not spell it out in the text. 
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probability attached to a class of coin tosses—say, the class of all actual or potential 

tosses of a particular coin—but not of the probability that the next toss of a coin will 

come up heads. But this is precisely what is desired when speaking of a fair lottery as a 

means of effective decision-making. For this reason, the frequentist conception is not 

suitable to the purpose at hand. (This is not to say, of course, that the observed 

frequencies generated by a process are irrelevant to the assignment of probabilities to it.) 

2.2 The Objective Conception: The objective conception holds that probability is a 

property possessed by physical processes in the world, a property equivalent to a 

propensity to produce some result. This “propensity” account of probability originated 

with Karl Popper, who came to regard4 probability as a “property of the generating 

conditions” inherent in the process, making his view a “new physical hypothesis (or 

perhaps a metaphysical hypothesis) analogous to the hypothesis of Newtonian forces” 

(Popper’s emphasis; Popper 1959b, pp. 34, 38; see also Popper 1997). Proponents of this 

theory agree that probability should be understood as a non-frequentist fact about the 

world (i.e., a fact about individual processes and not collections of outcomes). They 

further agree that a process possesses this property to the extent that it has a particular 

sort of propensity; they disagree, however, regarding the nature of the propensity. (For a 

discussion of competing understandings of propensity, see Gillies 2000.) A coin toss is 

thus objectively equiprobable if and only if its propensity to generate heads is equal to its 

propensity to generate tails. 

 The objective conception raises a number of philosophical problems. For 

example, it is questionable whether there are any objectively equiprobable physical 

                                                 
4 Popper originally embraced the frequentist conception of probability, and defended it in his Logic of 
Scientific Discovery (1959a). His subsequent revision of his views required him to revise his understanding 
of the space of alternative conceptions of probability (see n. 2). 



 5

processes at all, at least on the macro-level. (I set aside the difficulties posed by quantum 

physics here.) A coin toss, for example, is a determinate physical process, involving a 

moderately heavy object being launched into the air with a determinate initial velocity 

and spin (possibly with some additional effects, e.g., a bit of wobble). The results of such 

a toss could therefore be predicted with a high degree of accuracy, given sufficiently 

precise control over the act of tossing itself. This is not a purely hypothetical scenario. 

Stage magicians have long developed the skill of tossing coins in a predictable manner. 

One statistician (not coincidentally, a former stage magician) has even constructed a 

coin-tossing machine that produces the same outcome each time with near-perfect 

reliability (Landhuis, 2004).5 If one is to associate probabilities with a coin toss at all, one 

can only do so in terms of our lack of knowledge about the toss’s initial conditions, not in 

terms of some physical property the toss possesses. It is unlikely that one could find any 

other archetypical “lottery” (drawing straws, rolling dice, etc.) for which the probabilities 

amounted to objective physical propensities. 

 The objective conception also faces other, related theoretical problems. As noted 

before, this conception requires probability to be a fact regarding physical processes, a 

fact independent of any agent’s observation of those processes. This understanding is 

evident in Isaac Levi’s description of the property of chance displayed by a coin toss. 

Coin a is able to land heads up on a toss. We may also say that it is possible for 

coin a to land heads up on a toss. The existence of actual or possible tosses of 

coin a is not implied by such claims. A property of the coin is being predicated, a 

                                                 
5 Lewis (1987) argues at length that it would be impossible for an observer to determine the initial 
conditions of a coin toss with enough accuracy as to predict its outcome, at least in real-time. (There’s not 
much point in “predicting” the result of a toss after the coin has landed.) Lewis overlooks the possibility 
that the coin tosser could render the initial conditions predictable by exercising control over them. 
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property it has regardless of whether the experiment (tossing the coin) is ever 

conducted. Furthermore, whether the coin has or lacks the property is 

independent of the attitudes of those who make the attribution. In this sense, 

abilities or possibilities are real (my emphasis; Levi 1986, p. 48). 

This understanding of probability is implausible, for reasons first pointed out by A.J. 

Ayer (1963). The probability of an event occurring does not seem to be independent of 

the description of that event. And descriptions are always relative to an observer and 

what she knows about the process generating the event. Probability thus appears to have 

an ineradicable epistemic component, and this precludes a purely physicalistic 

understanding of probability, such as that put forward in the propensity theory. 

 This objection applies to any use to which the objective conception of probability 

might be put. There is also a strong objection, however, relating specifically to the use of 

the objective conception when talking about lotteries and decision-making. The goal, as 

indicated before, is to find a conception of probability according to which it is plausible 

to say that fair lotteries ought to play an important role in decision-making. But if 

probability is an objective property of physical processes, than objective equiprobability 

is neither a necessary nor a sufficient condition for a process to play such a role. Clearly, 

it is not sufficient. A process could generate outcomes with equal probability without this 

equality being perceived by an agent seeking to use the process to make a decision. If an 

agent falsely6 believes that tossing a particular coin will almost invariably result in heads, 

then if she decides to use the coin toss in making a decision, few would say that she is 

using a fair lottery, even if the lottery is “really” equiprobable. At a minimum, in order 

                                                 
6 But not necessarily wrongly. It could be the case that the agent has witnessed an unrepresentative sample 
of observations—perhaps an improbable run of heads generated by the coin toss—that has rationally led 
her to a false conclusion about the process. 
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for a process to qualify as a fair lottery suitable for decision-making, it must be the case 

not only that the lottery be really (objectively) fair, but also that it be believed to be fair. 

 However, if a process is believed to be fair, it unclear why the lottery must itself 

be fair (in the sense of being objectively equiprobable). The perception of the lottery 

appears sufficient in its own right, at least if this perception is properly understood (see 

sections 2.3 and 2.4). Imagine, for example, that a draft board employs a lottery to select 

military conscripts. Everyone involved in the process perceives it to be fair, according to 

whatever criteria for fairness are deemed appropriate. At some point in the future, 

information comes to light suggesting that the lottery employed was not in fact fair 

according to those criteria. Does this fact imply retroactively that the draft board’s 

selections were in fact unfair? Intuitively, the answer is no.7 But if that is the case, then 

objectively equal probabilities are not only insufficient for the lottery to be fair; they are 

unnecessary as well. 

 The objective conception of probability thus proves difficult to employ 

productively in decision-making processes. It is easy to understand why this should be 

the case. In order to prove useful in decision-making, a conception of probability must 

make reference to beliefs—minimally, the beliefs of the agent(s) making decisions. The 

objective conception, which focuses purely on the physical world without any reference 

to agents’ perceptions of that world, lacks any such reference. A physical property of the 

world can do nothing for decision-making if it is not perceived; moreover, at least some 

                                                 
7 The same answer was reached in federal court after the U.S. employed a draft lottery in 1970, the first 
since World War II. The lottery determined the order in which potential draftees would be called up 
according to their birthdays. An examination of the results of the lottery provided strong evidence that the 
lottery favored birthdays in some parts of the year over others. Nevertheless, the courts found no evidence 
that this fact was known at the time, or was intentional. They therefore let the results of the lottery stand. 
The 1971 lottery, fortunately, avoided making the same mistakes. See Fienberg (1971) and Elster (1989, 
pp. 42, 45-46). 
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kinds of perception appear perfectly adequate for decision making all by themselves, 

without regard for the physical world. This is why a decision made by a fair lottery does 

not become unfair the day that further information is discovered that changes perceptions 

of the once-fair lottery. There is a gap between properties of the physical world and the 

world of decision-making, a gap which can only be filled by reference to the beliefs of 

decision-makers. It therefore makes sense to turn to conceptions of probability that might 

potentially make up this gap. 

2.3 The Subjective Conception: The subjective conception (sometimes known as the 

personalist conception) is the understanding of probability favored by most Bayesians 

(e.g., Savage 1972). It is in many ways the polar opposite of the objective conception. 

Whereas the latter regards probability as a physical property of the world, independent of 

any agent’s beliefs, the former thinks of probability exclusively in terms of the beliefs of 

agents. On the subjective account, a statement concerning the probability of a coin toss 

coming up heads is a statement of the level of confidence an agent has that the coin will 

in fact come up heads. This statement is also a matter of fact, albeit a psychological and 

not a physical one. It is impossible for the individual to be wrong about his level of 

confidence, so long as she commits no logical inconsistencies (e.g., by affirming 

probability judgments about mutually exclusive events that sum to a total greater than 1, 

or by refusing to update her beliefs properly in the face of new information).8 

 A fair lottery defined in terms of the subjective conception would indeed be 

relevant to decision-making, as the fact determining the fairness of the lottery (the 

decision-maker’s belief system) is certainly accessible to the decision-maker. The direct 

                                                 
8 If the agent commits logical inconsistencies in formulating probability judgments, then she cannot 
coherently base her actions upon those judgments. These judgments therefore could not form the basis for 
her behavior (By deterring her from risky behavior, for example). 
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connection between belief and probability, however, generates different problems. As 

purely psychological phenomena, degrees of confidence are relative to the beliefs of a 

particular agent. Those beliefs are constrained by information, but not completely 

determined by it. Specifically, agents must update beliefs in light of new information in a 

certain way, on pain of logical inconsistency. Their initial beliefs (prior to receiving new 

information) are completely unconstrained, however. This implies that two agents 

possessing exactly the same information can reach different—possibly radically 

different—degrees of confidence in a given belief. This means different probability 

judgments given the same information. And as those degrees of confidence are purely 

subjective, it is not the case that one agent’s probability judgments are more “accurate” 

than the other. For probability does not track anything common to both agents; it merely 

tracks the state of each agent’s own internal belief system. 

 As a result, two agents might have different degrees of confidence in predicting 

the outcome of a coin toss, even if their information about the toss is identical. As a 

result, they will make different probability assignments to that toss. On the subjective 

conception, there is no reason to expect such differences to be eliminable. Instead, it is 

simply the case that the probability of the toss coming up heads has one value for one 

agent, and another value for the other agent. This implies that this lottery might be fair to 

one agent but not fair to another. And there is no basis for talking of one or the other 

agent perceiving or failing to perceive the fairness of the lottery. The lottery simply is, or 

is not, fair depending upon the beliefs held by each agent. This fact poses a threat to any 

effort to use a lottery in circumstances in which multiple agents must judge the lottery 

fair. Intuitively, people should be able to come to agreement as to whether a lottery is 
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fair. The failure of the subjective conception to accommodate this intuition must be 

counted against it. 

 There is another, related intuition that poses difficulties for the subjective 

conception. It ought to be possible for a decision-maker to be wrong about a fair lottery—

for the decision-maker to believe that a lottery is fair when in fact it is not. This is 

particularly relevant when there are multiple parties to a decision, some of whom regard a 

lottery as equiprobable, others of whom do not. But the subjective conception leaves no 

room for this possibility. It is impossible, according to this conception, for a decision-

maker to be mistaken about whether a process counts as a fair lottery.9 If the agent is 

equally confident in predicting each of the outcomes of a coin toss, then by definition the 

agent must view that coin toss as fair. But surely people can mistakenly identify 

processes as fair lotteries, and the subjective definition cannot make sense of this fact. 

(The objective conception, obviously, does not generate this problem.)10 

 Both of these objections stem from the fact that there is no critical distance 

between the beliefs of a decision-maker and the equiprobability of a lottery (or, more 

broadly, probability judgments in general). If the objective conception lacks the means to 

link decision-making to probability, then the subjective conception joins the two together 

too closely. It permits the decision-maker to use probability judgments, but not to use 

                                                 
9 Self-deception, of course, is always a possibility. But this is not what one would ideally like to have in a 
probability conception. One would like to be able to say that an agent has reached an incorrect judgment 
about the probability that a given outcome will occur—much as one could say that an agent has reached an 
incorrect judgment regarding the answer to a mathematical problem. Self-deception would only make it 
possible to say that an agent is incorrect about the judgment she has in fact reached regarding the 
probability of a given outcome. 
10 The identification of probability with subjective belief in effect runs afoul of a variant of Ludwig 
Wittgenstein’s argument against private languages (Wittgenstein 1973). If language were a purely private 
phenomenon, accessible only to a single agent, it would be impossible to describe a given utterance as a 
mistake in that language. Similarly, if probability is a purely private phenomenon, there is no way to regard 
an assertion of probability as mistaken. 
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them wrongly. And any attempt to provide normative guidance to decision-makers 

presupposes that decision-makers are capable of doing the wrong thing. The project of 

defending lotteries rests on this presupposition; it assumes, for example, that it is possible 

for an agent to use a lottery when she should not, or to fail to use a lottery when she 

should, or to use an inferior (i.e., not fair) lottery when a superior (fair) alternative exists. 

The subjective conception, because of the overly close tie it creates between beliefs and 

probability judgments, renders those judgments inaccessible to normative analysis.11 

2.4 The Logical Conception: The logical conception views probability as a measure of 

the degree of warrant that a body of evidence provides in support of a conclusion. This 

position is most famously associated with J.M. Keynes (2004). There are echoes of it, 

however, in theories that speak of probability in terms of the degree of credence that 

people may justifiably have in a proposition, given a body of evidence.12 Two individuals 

with identical information must, on this conception, adopt the same probability 

assessment; if they differ, at least one of them has made a mistake. Put another way, 

according to the logical conception, justifiable disagreements over probability are 

ultimately reducible to differences in information.13 A measure of probability indicates, 

                                                 
11 Almost. As noted before, the Bayesian understanding of the subjective conception does render some 
limited normative judgments. Agents who fail to update their beliefs properly in the face of new 
information, for example, are clearly making a mistake. This understanding, however, leaves initial beliefs 
completely unrestrained. As a result, there is no set of probability judgments that a given agent at a given 
time cannot reach using a given quantity of information, given suitably defined prior beliefs. 
12 See, e.g., Carnap (1945) and Lewis (1987). Both Carnap and Lewis distinguish between logical credence 
and objective chance, where the latter represents an objective conception of probability. Hacking (1965) 
draws a similar distinction between “support” and “chance.” All three philosophers believe that a given 
level of observation of chance processes validates a given level of credence. This position is not necessary 
for the defense of the logical conception of probability, and so I do not assume it here. 
13 This is a form of what Robert Aumann calls the “Harsanyi Doctrine” (Aumann 1974, p. 92), although his 
focus is on disagreement per se, not justifiable or reasonable disagreement. 
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not the level of belief a particular individual holds, but the level of belief any individual 

with access to a certain amount of information is rationally justified in holding.14 

 In the case of a lottery, the conclusions in question are predictions involving 

possible outcomes. A lottery is equiprobable, on this conception, if the warrant for 

predicting that one outcome will occur when the lottery is employed is the same as the 

warrant for predicting that any other outcome will occur. This warrant will typically 

come, of course, from past observations of the lottery in action, but other information 

(e.g., scientific laws) might also be relevant. 

 The intersubjective conception avoids the pitfalls of both the objective and the 

subjective conceptions. Unlike the objective conception, it establishes a clear relationship 

between probability and decision-making. Unlike the subjective conception, it leaves 

room for mistakes. Agents are capable of acting upon probabilities, but they are capable 

of acting wrongly upon them. The probability that a coin will come up heads thus 

becomes a statement about what agents believe about the coin toss, but this statement 

says more than simply what particular agents happen to believe. This “more” allows for 

the possibility that different agents will reach identical judgments regarding whether or 

not a given coin toss is fair, provided they can reveal to each other all their available 

information. 

 Whereas the objective conception defines probability in terms of what is, and the 

subjective conception defines it in terms of what people believe, the logical conception 

defines it in terms of what people know. This generates the correct level of critical 

                                                 
14 Of course, an individual might not be rationally justified in deriving the correct probability, any more 
than she would be rationally required to draw all warranted conclusions from the information she 
possesses. Making use of information requires effort, and depending upon what is at stake this effort might 
not be worthwhile. 
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distance between agents who must employ lotteries and the lotteries themselves. They are 

capable of recognizing and using fair lotteries, but they are also capable of making 

mistakes in doing so. This is not to say that there are no legitimate criticisms of the 

logical conception, merely that this conception best meets the needs of the project of 

defining a fair lottery. For this reason, criticisms of the logical conception are best 

addressed in the conclusion of this paper. 

3. Conclusion: To summarize, we can compare and contrast how a fair/equiprobable 

lottery should be understood in light of each of the three conceptions of probability 

discussed here. (I disregard the frequentist conception here, as its inapplicability to 

individual events renders it a non-starter here.) Under the objective conception, 

prediction of a lottery’s outcome is impossible, and this impossibility is a physical fact 

about the world. Whether or not anyone in fact makes a prediction is irrelevant. Under 

the subjective conception, prediction of a lottery’s outcome is not made. This is a fact 

about the decision-maker’s psychology. According to the logical conception, prediction 

of a lottery’s outcome is not possible, and this impossibility inheres in the relationship 

between the available evidence and a conclusion. The evidence simply does not warrant a 

prediction as to which outcome will in fact occur. More precisely, the evidence does not 

warrant predicting one outcome of the lottery any more than any other. Moreover, this 

relationship between evidence and prediction is known to the agent, and so prediction, 

correctly, is not made.15 This third conception is, I believe, the one most suitable for use 

in defining a fair lottery suitable for human decision-making. 

                                                 
15 The distinction between objective, subjective, and logical conceptions tracks, I believe, Karl Popper’s 
division of reality into Worlds 1, 2, and 3, respectively (Popper 1972). Popper himself does not make this 
connection, however, and space precludes me from pursuing it here. 
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 Acceptance of the logical conception has a number of implications for decision-

makers interested in employing lotteries. It also poses a number of problems worthy of 

future research. I shall conclude this paper by briefly addressing each of these topics. 

 One implication of the logical conception of probability is that the status of a 

process as a fair lottery varies directly with the body of knowledge accumulated about it. 

It may be the case that at time t, the available evidence justifies regarding all of the 

outcomes of a process as equally probable; but that at time t+1, the (presumably 

increased) evidence favors predictions of some outcomes over predictions of others. 

Faced with such evidence, a decision-maker ought to treat the process as a fair lottery at 

time t and as a weighted (or non-equiprobable) lottery at time t+1. The agent might even 

be justified in viewing the process as not constituting a lottery at all, if at some point the 

evidence warrants a confident prediction of one and only one outcome. This seems to 

follow from the understanding of probability as purely a function of the relationship 

between evidence and warranted belief. And it squares with intuition; should people 

someday become capable of predicting the outcomes of an ordinary coin toss with 

mathematical precision, they would then be justified in refusing to use a coin toss under 

any circumstances calling for a fair lottery. (This would not, however, retroactively 

render the past use of the lottery illegitimate. The lottery really was fair at time t, even if 

it is not fair at time t+1.) 

 The logical conception of probability has had many august defenders, most 

notably Keynes. But it is not currently in vogue due to the problem of defining the nature 

of the relationship between probability and evidence. Bayesians devoted to the subjective 

conception, for example, agree with Keynes that there is a definite method for updating 
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given probabilities in the face of new evidence. But they also contend that there is no 

objective basis for assigning initial probability estimates prior to any updating. At the 

moment, then, probability estimates have an inextricably subjective component; efforts to 

eliminate this component simply shift it, “just as attempts to iron out a wrinkle in a badly 

made suit of clothes will not remove it but simply send it elsewhere” (Howson and 

Urbach 1989, p. 54).  

 The problem posed by the Bayesian challenge is a real one. Efforts to define a 

rational basis for probability assignments in the absence of evidence have largely fallen 

short. The classic solution has always been the principle of insufficient reason, as 

formulated by Laplace (1951), though not under that name. The principle states that in 

the absence of evidence, one should regard all possible outcomes as equally likely. The 

difficulty with this principle lies in the fact, noted above, that probability judgments 

always exist under a description. Changing the description of a process thus changes the 

outcome set of that process. And if the principle of insufficient reason were true, then this 

would imply that a simple relabeling of the outcomes will change the probabilities 

associated with them. If the outcomes of a coin toss are described as “heads, tails,” then 

in the absence of evidence the principle of insufficient reason assigns a probability of ½ 

to each outcome. But if the outcomes are redescribed as “heads, tails without bouncing 

first, tails after one or more bounces,” then the probability to be assigned to heads 

changes to 1/3.16 

 Proponents of the subjective conception infer from this problem that the 

subjective element of probability is ineliminable (although they admit that, as the relevant 

                                                 
16 Keynes (2004) recognized the problem with the principle, which he called the “principle of indifference.” 
He attempted to formulate a solution, but few today it as satisfactory. 
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body of evidence becomes large, the subjective component becomes vanishingly small, 

even though it never disappears entirely). But the difficulties posed by the principle of 

insufficient reason suggest an alternative possibility. Perhaps it is the case that, in the 

absence of evidence, numerical measurements of probability cannot be precisely 

formulated. Efforts to do so would then constitute a case of flouting Aristotle’s 

memorable advice by imposing greater precision than the circumstances allow. Perhaps 

the more evidence exists regarding a process, the more precise are the probability 

estimates that can be made from it. Probability is thus a measure of the warrant provided 

by evidence towards a proposition, but the precision of the measure varies with the 

quantity of evidence. The problem of formulating probabilities thus goes away the better 

formulated is the evidential basis, just as wrinkles are less of a problem the more 

carefully made a suit is.17 

 This approach has several advantages over the subjectivist solution. It is 

consistent, for example, with the intuition that probability judgments become more 

accurate, and hence more reliable for decision-making purposes, as the level of 

information supporting them increases. The standard Bayesian account renders this 

impossible. A Bayesian who observes 10 coin tosses, and infers from them that the 

probability the coin will come up heads is ½, and a Bayesian who makes the same 

inference after observing 10,000 coin tosses, have reached an inference of exactly the 

                                                 
17 Isaac Levi (1986, pp. 118-119) distinguishes between necessitarians, who “seek to identify principles of 
inductive rationality or ‘logic’ so powerful that any agent is constrained by these principles and the 
information available to him to make numerically precise credal probability judgements of just one sort;” 
and personalists, who “doubt that principles of rationality so powerful as this can be obtained.” Levi wishes 
to defend a middle position between these two extremes, endorsing instead “a point of view according to 
which one should refuse to restrict oneself to numerically definite probability judgements when the grounds 
for moving to such a position do not warrant favoring one way or making such judgements rather than 
another.” Levi appears here to endorse a logical conception of probability, but also affirms that precise 
probability assessments cannot be validly made under a variety of circumstances. Interpreted this way, 
Levi’s position is quite close to my own. 
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same value. Both must regard the processes they have observed to be fair lotteries, and 

with the same degree of confidence. A probability judgment is a probability judgment, 

regardless of the level of evidence backing it up, at least for advocates of the subjective 

conception, and this result is highly counterintuitive.18 

 If this approach is correct, then valid probability judgments are vague and fuzzy 

when evidence levels are low, and clean and precise when evidence levels are high. But 

this raises the question of how vague measurements get transformed into precise ones as 

evidence levels increase. There must be a continuum of measures ranging from no 

evidence to certain evidence. I do not know how to formulate such a continuum. All that 

matters here is that existence of this possible approach stands as an obstacle to the ready 

dismissal of the logical conception. It suggests an important avenue for future research. 

 One final question deserves comment here. I have spoken of the logical 

conception of probability as relating a given body of evidence to the level of warrant that 

this evidence provides for a prediction. But bodies of evidence do not exist in the 

abstract. They must be available in some sense, to an agent. But which agent is the 

relevant one? The question can be rephrased in terms of lotteries. If a fair lottery must be 

an equiprobable one, and if probability judgments are always relevant to a body of 

evidence, then who must possess the evidence in light of which lotteries are judged 

equiprobable? The subjectivist’s concern returns here in a strong way. Different agents, 

with different bodies of evidence available to them, will, to the extent that they are 

                                                 
18 Karl Popper calls this the “paradox of ideal evidence.” See, e.g., Popper (1959a, pp. 407-408). A 
Bayesian advocate of the subjective conception might respond that observed coin tosses make possible 
estimates of the “real” probability that the coin toss will come up heads. Additional observations facilitate 
more accurate estimates. But this response requires that people estimate the distribution of probabilities of a 
probability. The former are subjective, but the latter must be objective. There is no other way to make sense 
of the “real” chance that a coin toss comes up heads. And so this response must deal with all the problems 
raised by the objective conception. 
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rational, reach different probability assessments. This implies that one agent might judge 

a lottery fair, while a second judges it weighted, and a third judges it not to be a lottery at 

all. This is a problem if lotteries are supposed, for example, to ensure just outcomes (e.g., 

Stone 2007). If a fair lottery is necessary, say, in order to allocate a good justly, then a 

given allocative practice will be just or not depending upon the beliefs of the observer 

about the lottery being used. Doesn’t this preclude any intersubjective agreement about 

the justice of allocative institutions?19 

 I do not believe this to be the case. Contemporary theories of justice do not 

presuppose that institutions are only just if every individual in them knows every fact 

about every institution, as well as the complete argument establishing that they are just. 

All that is required is that the facts and argument be readily available to any agent who 

seeks them out (cf. Rawls 2005). Similarly, if an allocative process involves a lottery, 

justice does not demand that every individual have all the evidence available establishing 

that the lottery is fair. All that is presumably required is that the evidence be readily 

available to any agent seeking to establish the justice of the allocative practice. This 

suggests that the proper answer to the question, “which body of evidence is relevant 

when assessing whether a lottery is fair” is something like “the total body of evidence 

available to the society employing the lottery.” This answer is consistent with the 

intuition that a collective body can be said to know something as long as the knowledge 

is in some sense available to that body. Beethoven’s Ninth Symphony is known in 21st-

century America even if most Americans could not reproduce the score at will.20 

                                                 
19 This concern is raised by Sher (1980) in the course of his own efforts to generate a satisfactory definition 
of a fair lottery. For my response to Sher, see Stone (2008). 
20 Popper (1972) regarded musical compositions (as well as scientific theories, poems, etc.) as world 3 
entities. This makes it all the more plausible that probability judgments should be similarly regarded. 
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 Once again, this answer is speculative and requires further work. In particular, it 

requires a theory of collective beliefs. Such a theory is hard to formulate, and I do not 

pretend to offer one here. All I hope to have established is that it is plausible to speak of 

evidence in an intersubjective manner suitable for assessing the appropriateness of 

putting lotteries to various social purposes. If lotteries appear to make valuable 

contributions to decision-making, and if the logical conception of probability is the 

conception most appropriate for defining and defending these contributions, then there is 

good reason to investigate the idea of collective beliefs further. 
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