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Abstract

In this discussion note we highlight the role of Lewis’ Principal Princi-
ple and certain auxiliary conditions on admissibility as serving to explicate
normal informal standards of what is reasonable. These considerations
motivate the presuppositions of the argument that the Principal Princi-
ple implies the Principle of Indifference, put forward by Hawthorne et al.
(2017). They also suggest a line of response to recent criticisms of that
argument, due to Pettigrew (2017) and Titelbaum and Hart (2018). Petti-
grew’s criticism rests on a dilemma and we show that, on each horn of the
dilemma, Pettigrew’s objection is fallacious. Titelbaum and Hart’s criti-
cism succumbs to two further fallacies. We conclude that the argument
of Hawthorne et al. (2017) retains its force.

In §1 we highlight the important role of normal informal standards of what
is reasonable in motivating the Principal Principle and its auxiliary conditions
on admissibility. The argument of Hawthorne et al. (2017) that the Principal
Principle implies the Principle of Indifference is defended against criticisms of
Pettigrew in §2 and those of Titelbaum and Hart in §3. In §4 we briefly consider
two further objections and conclude that the Principal Principle does indeed
imply the Principle of Indifference.

1 Normal informal standards of what is reason-
able

David Lewis (1980) put forward the following principle as a constraint on a rea-
sonable initial credence function P , which is taken to be a probability function:

Principal Principle. P (A|XE) = x, where X says that the chance at time t
of proposition A is x and E is any proposition that is compatible with X
and admissible at time t.

Lewis’ Principal Principle requires auxiliary conditions that specify certain
propositions as admissible. These auxiliary conditions are crucial, because the
Principal Principle can only apply in cases where potential evidence E is ad-
missible. As Lewis notes,

The power of the Principal Principle depends entirely on how much
is admissible. If nothing is admissible it is vacuous. If everything is
admissible it is inconsistent. (Lewis, 1980, p. 92.)
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Auxiliary conditions on admissibility must thus tread a careful path between
vacuity and inconsistency.

Hawthorne et al. (2017) put forward two such auxiliary conditions. For any
contingent atomic proposition F ,

Condition 1. If E is admissible and XE contains no information that renders
F relevant to A, then EF is admissible.

Condition 2. If E is admissible and XE contains no information relevant to
F , then E(A↔ F ) is admissible.

Hawthorne et al. (2017) show that the Principal Principle—under these aux-
iliary conditions—implies that P (F ) = 0.5 for the initial credence function P .
This is a version of the Principle of Indifference.

To help understand the conditions, consider an example. Imagine you are a
goat farmer, interested in the colour of the next goat to be born to your herd.
Your evidence determines that the chance of that goat—Ashley, say—being
brown (A) is 0.1. Then,

(a) In the total absence of further evidence, a Bayesian would use the Principal
Principle to conclude that you ought to believe A to degree 0.1—i.e., 0.1
is the only reasonable degree of belief in A, given just your evidence of
chances.

(b) Condition 1 says that, were you instead to have further evidence, namely
some contingent atomic proposition F (e.g., the proposition that Finley,
another goat, escapes), but no evidence to relate F to A, then it remains
the case that you ought to believe A to degree 0.1.

(c) Condition 2 says that, were you instead to have further evidence just that
A ↔ F (e.g., that Ashley and Francis are identical twins; F says that
Francis is brown), but no other evidence bearing on F , then you still
ought to believe A to degree 0.1.

What motivates the Principal Principle and these auxiliary admissibility con-
ditions? Normal informal standards of what is reasonable (‘nisowir’ for short).
This clearly accords with what Lewis had in mind:

We have some very firm and definite opinions concerning reasonable
credence about chance. These opinions seem to me to afford the
best grip we have on the concept of chance. (Lewis, 1980, p. 84.)

Lewis’ advocated the Principal Principle largely on the grounds that normal
informal standards dictate that one’s degrees of belief ought to match chances,
insofar as one has evidence of them, in the absence of evidence that defeats this
norm. Lewis also argued that normal informal standards of what is reasonable
show that evidence entirely about matters of particular fact at times no later
than t is also admissible (Lewis, 1980, pp. 85,92–3). Similarly, we contend
that Condition 1 captures the nisowir that a contingent atomic proposition F
would not constitute evidence that defeats the norm, unless there was some
further evidence that F is relevant to the proposition A in question. Condition
2 captures the nisowir that A ↔ F would not constitute evidence that defeats
the norm, unless there was some further evidence relevant to F itself.
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Arguably, these principles are doing just what any Bayesian principle should
do: they explicate nisowir, in order to develop a formal theory that can provide
a guide to life in complex situations, as well as in the simpler situations in which
the informal standards themselves suffice. Of course, if certain nisowir are found
to be faulty or lead to inconsistency, that would be a good reason not to adopt
them.

In sum, then, we have certain nisowir about credence, chance and admissi-
bility and the task is to explicate them in such a way as to avoid the extremes
of vacuity on the one hand (if auxiliary conditions are too weak, they will fail
to explicate our nisowir and will limit the applicability of the Principal Prin-
ciple) and inconsistency on the other (if auxiliary conditions are too strong,
they will generate constraints that cannot jointly be satisfied, in the context of
the constraints already imposed by the probability calculus on both chance and
credence). Conditions 1 and 2 apparently succeed in this task. However, this
claim has been questioned, as we shall now see.

2 Pettigrew’s dilemma

Pettigrew has two objections to Conditions 1 and 2, in the form of a dilemma.
If Conditions 1 and 2 are supposed to follow from an independent account
of admissibility, the first objection applies. Otherwise, if Conditions 1 and 2
constrain any independent account of admissibility, the second objection applies.

We would take the second horn of the dilemma: nisowir constrain formal
theory, rather than the other way round. Indeed, Hawthorne et al. (2017) argue
that Meacham’s account of admissibility should be rejected for failing to validate
Conditions 1 and 2. Nevertheless, we shall consider each horn in turn.

The first horn. In the first horn of his dilemma, Pettigrew puts forward an
account of admissibility, ‘Levi admissibility’, that does not validate the nisowir.
This would be a problem for the argument of Hawthorne et al. (2017) if one
could show that Levi admissibility has a greater claim to being a standard of
what is reasonable than Conditions 1 and 2. Pettigrew does indeed suggest this,
but we shall show that his argument is fallacious.

Pettigrew considers the situation in which X says that the chance of A is
0.5, where A concerns the toss of a coin in Quito tomorrow, and the question is
whether E, which is a proposition about tomorrow’s weather in Addis Ababa,
is admissible. Pettigrew says:

if I choose to place most of my initial credence on the chance hy-
potheses on which E is positively relevant to A, then my credence in
A conditional on E and [X] should not be 0.5—it should be some-
thing greater than 0.5. (Pettigrew, 2017, p. 9.)

Recall that P is an initial credence function—i.e., a belief function in the ab-
sence of any evidence—and the Principal Principle constrains certain initial
conditional credences. Pettigrew is suggesting that personal choice with respect
to certain other initial credences should override an application of the Principal
Principle here.

However, this is a fallacious move: it is not reasonable to object to a pur-
ported Bayesian constraint on prior belief that it conflicts with uninformed
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personal choice with respect to other prior beliefs. Consider an analogy. It is
a consequence of the norms of Bayesianism that one ought to fully believe the
logical truth A ∨ ¬A. It is clearly not reasonable to object to this constraint
on the grounds that it conflicts with a personal choice to believe A to degree
0.1 and ¬A to degree 0.3, say. The fallacy in each case is that of inferring that
a nisowir is faulty on the grounds that it conflicts with personal choice with
respect to beliefs about other propositions.

In addition, having the admissibility of E depend upon features of the ini-
tial credence function rather than the proposition E itself steers the Principal
Principle towards vacuity. If it is up to you as to whether your particular E is
admissible, then it is up to you whether the principle holds vacuously or applies
in that particular instance. This would eliminate the normative force of the
Principal Principle: you would be able to ignore the precept that one should
calibrate credences to chances just by distributing certain other credences ap-
propriately (specifically, credences in the chances being such that E and A are
probabilistically dependent). On such a view, then, you can be deemed to be
reasonable whether or not you calibrate a credence to a known chance. This
does not accord with normal standards of what is reasonable.

The second horn. Let us turn to the second horn of the dilemma. The
structure of this part of Pettigrew’s argument is this: he puts forward a general
consideration which motivates Condition 2; this consideration also motivates
generalising Condition 2 from atomic propositions to arbitrary propositions;
however, this generalisation leads to inconsistency in the context of the axioms
of probability. Pettigrew takes this to be an argument against Condition 2
itself. This line of reasoning is clearly fallacious. The inconsistency could only
tell against the general consideration and the generalisation of Condition 2, not
against Condition 2 itself.

Here is an analogy. Consider the claim (i) that the union of two sets is a set.
One might ask what the motivation for this claim is, and suggest as a general
consideration that any union of sets is a set. However, this general consideration
leads to inconsistency in the context of the axioms of set theory: in particular it
leads to the false claim (ii) that the class of all sets is a set. Clearly, that claim
(ii) is false only tells against the general consideration, not against claim (i). It
is irrelevant here that one might find claim (ii) to be not much less plausible,
prima facie, than claim (i). Claim (ii) leads to inconsistency, while claim (i) is
true.

Pettigrew suggests that the onus is on Hawthorne et al. to explain why
Condition 2 is true but the generalisation of Condition 2 is false. But this is
straightforward. The generalisation of Condition 2 is false because it leads to
inconsistency. On the other hand, Conditions 1 and 2 are explications of nisowir
and, apparently, do not lead to inconsistency. Given this, the onus is surely on
the detractor to explain why Conditions 1 and 2 are false, if indeed they are
false.

In response, one might suggest on Pettigrew’s behalf that their being unprob-
lematic explications of nisowir is insufficient grounds for advocating Conditions
1 and 2. As noted above, however, the Principal Principle is itself an attempt
to explicate a nisowir. Those who advocate the Principal Principle do so on
the grounds that it explicates a nisowir, or that there is some argument for the
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Principal Principle which is itself grounded in other nisowir—e.g., one should
avoid avoidable long-run loss (Williamson, 2010, §3.3); one should avoid beliefs
that are more inaccurate (Pettigrew, 2012, 2013). Therefore, scepticism with
regard to Conditions 1 and 2 is liable to induce scepticism with regard to the
Principal Principle itself.

To sum up, each horn of Pettigrew’s dilemma is fallacious as an argument
against Conditions 1 and 2. More fundamentally, the first horn involves an
appeal to Levi admissibility, which fails to validate the important nisowir that
underlie Conditions 1 and 2 and which steers the Principal Principle towards
vacuity. On the other hand, the considerations underlying the second horn steer
the Principal Principle towards inconsistency and fail to undermine Conditions
1 and 2.

3 Titelbaum and Hart’s concerns

Cars, fins and antennae. The objection of Titelbaum and Hart (2018) ap-
peals to the fact that Condition 2 implies:

P (F |AXE) = P (¬F |(¬A)XE),

where E is admissible and XE contains no information relevant to F .
Titlebaum and Hart provide an example involving cars, and whether they

have antennae (A) and fins (F ):

HLWW think that armed only with evidence about the proportion of
cars with polished antennas P (A|XE), and with no evidence about
the proportion of cars with polished fins P (F |XE), you should as-
sume that

P (F |AXE) = P (¬F |(¬A)XE) (1)

Yet this strong assumption about the proportions of polished cars
hardly seems justified by the state of ignorance in which you find
yourself.

Equation (1) captures HLWW’s core intuition. (Titelbaum and
Hart, 2018, §§1.2–1.3, our notation.)

The argument is thus that Hawthorne et al. (2017) assume (1), which says
something implausible about chances. However, this argument commits two
fallacies.

First, (1) is not an assumption—it is a consequence of an assumption. It is
fallacious to take propositional attitudes (assumption, in this case) to be closed
under logical consequence. Just as you might not believe all the consequences
of your beliefs, you might not assume all the logical consequences of your as-
sumptions. Worse, while perhaps you ought to believe the consequences of your
beliefs (or your assumptions), it is clearly not the case that you ought to assume
the consequences of your assumptions. Hence it is wrong to interpret (1) as an
assumption. In addition, if a consequence of an assumption is counterintuitive
or implausible, that does not necessarily imply that the original assumption
should be rejected. That depends on how intuitive or plausible the original
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assumption is itself, and on its other consequences. So, if (1) were implausible
that would not necessarily warrant rejecting Condition 2. Condition 2 may be
more plausible than (1) is implausible, in virtue of the nisowir that Condition
2 explicates.

Second, Titelbaum and Hart consider (1) to be implausible because they
take what is a statement about the rational credence function, P (·|XE), to be
saying something about the chance function: ‘this strong assumption about the
proportions of polished cars hardly seems justified’. This is an instance of what
Jaynes (2003) calls the ‘Mind Projection Fallacy’. That one believes that an
experiment will have a positive outcome to degree 1

2 does not imply that the
chance of the experiment yielding a positive outcome is 1

2 . The fact that (1)
clearly does not say anything about chances undermines Titelbaum and Hart’s
suggestion that (1) is implausible. All (1) says is that two credences coincide.

Now, Titelbaum and Hart might object that, in the context of the Principal
Principle, it is possible to interpret some credences as saying something about
chances. For example, if P (A|XE) = y then one can infer that P ∗(A) = y,
where P ∗ denotes the chance function, because if P (A|XE) = y, the Principal
Principle holds, and X says that P ∗(A) = x, then x = y. However, this line of
reasoning extends neither to (1) nor to Condition 2. Consider (1) for example:
P (F |AXE) says nothing about P ∗(F |A) because XE says nothing about the
chance of F ; similarly for P (¬F |(¬A)XE). To take these conditions as saying
anything about chances or proportions remains fallacious.

Recall that Titelbaum and Hart’s claim is that Hawthorne et al. (2017)
assume (1), and (1) says something implausible about the chances. As we have
seen, it is neither the case that Hawthorne et al. (2017) assume (1), nor that
(1) says anything about chances.

Titelbaum and Hart conclude by claiming that whether a proposition is
admissible depends at least partly on its initial probability. They do not spell
out an account of admissibility, but what they do say reintroduces the same sort
of worries as those that apply to Levi admissibility: the danger is that one can
play around with the initial probabilities to strip the Principal Principle of its
normative force.

To conclude, Titelbaum and Hart’s main reason for rejecting Condition 2
hinges on an application of the Mind Projection Fallacy and so is unconvincing.
It remains to be seen as to whether there are genuine grounds for thinking
Condition 2 is false.1

At the Races. Hart and Titelbaum (2015) put forward an example, At the
Races, which might suggest that rather than implying it, Condition 2 is incom-
patible with the Principle of Indifference.2

1Titelbaum and Hart do correctly point to a technical deficiency of Hawthorne et al. (2017),
who say: ‘If one gives higher prior probability to ¬AF than one does to A¬F , then A ↔ F
does apparently favour A over ¬A. Similarly, if ¬AF has lower prior probability than A¬F
then A ↔ F apparently favours ¬A over A.’

This should have read: ‘If one gives higher prior probability to AF than one does to ¬A¬F ,
then A ↔ F does apparently favour A over ¬A. Similarly, if AF has lower prior probability
than ¬A¬F then A ↔ F apparently favours ¬A over A.’

Indeed, P (A|A ↔ F ) > P (¬A|A ↔ F ) iff P (AF ) > P (¬A¬F ).
2Strictly speaking, Hart and Titelbaum (2015) object to an argument of Roger White

(2010) rather than Condition 2. However, the assumption they attack, i.e., Equation (5) on
p.175, is similar to Condition 2.
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Suppose your credence that a toss with a fair coin comes up heads is 1
2 ,

i.e., P (A|XE) = 1
2 where X says that P ∗(A) = 1

2 and E is admissible. The
proposition F concerns the outcome of a horse race with six participating horses
and says that Speedy wins the race. You know nothing about horses nor horse
races, and conform to the Principle of Indifference by setting P (F |XE) = 1

6 .
You then learn that Speedy won if and only if the toss landed heads, i.e., A↔ F .

Hart and Titelbaum prove that if P (F |XE) = 1
6 , then P (A|XE(A↔ F )) =

1
6 . So it seems that Condition 2 is incompatible with the Principle of Indiffer-
ence, because Condition 2 would imply P (A|XE(A↔ F )) = 1

2 .
However, this conflict between Condition 2 and the Principle of Indifference

is only illusory. Condition 2 requires that F is contingent and atomic, E is
admissible, and XE contains no information that renders F relevant to A. Here,
however, the proposition F is true just when one of six mutually exclusive and
exhaustive outcomes takes place. This information can be taken into account in
one of two ways. Either F states that Speedy wins and none of the other horses
wins, or F states merely that Speedy wins but there is additional background
information E which says that precisely one horse can win. In the former case
F is logically complex, while in the latter case E contains information relevant
to F . Either way, Condition 2 fails to apply. Hence, At the Races is not relevant
to Condition 2, after all.

4 Conclusion

Following Lewis, we have suggested that the Principal Principle and its auxiliary
admissibility conditions need to explicate normal informal standards of what is
reasonable. These principles also need to steer a course between vacuity and
inconsistency. Given these desiderata, Conditions 1 and 2 are hard to resist:
they do indeed explicate nisowir and they are strong conditions, yet apparently
not so strong as to lead to inconsistency. It is for this reason that Conditions 1
and 2 hold, and for this reason that the Principal Principle implies the Principle
of Indifference.

We have seen that, given the motivation in terms of nisowir, the second
horn of Pettigrew’s dilemma applies, rather than the first. On this second
horn, Pettigrew asks us to motivate Condition 2 without appealing to general
considerations that lead to inconsistency. But this is straightforward: Condition
2 explicates a nisowir. Titelbaum and Hart worry that Condition 2 makes
unjustified assumptions about chances. To the contrary, it assumes nothing
about chances, and what it says about credences is justified by nisowir. Again,
Condition 2 is not so easy to resist.

We note a further objection, due to Gyenis and Wroński (2017). They
suggest that it is not the Principal Principle that implies the Principal of Indif-
ference, but rather a set of probabilistic independence constraints, which need
not even mention the Principal Principle. In response, we would simply ob-
serve that it is the Principal Principle together with auxiliary Conditions 1
and 2 that guarantee that these independence constraints routinely hold. Since
nisowir ground the Principal Principle and auxiliary Conditions 1 and 2, the
conclusion of the argument—the Principle of Indifference—is well motivated.

One might employ a sort of reductio ad absurdum to argue that the implau-
sibility of the conclusion of the argument undermines the nisowir that motivate
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the Principle Principle and its auxiliary conditions.3 Indeed, the Principle of In-
difference is notoriously problematic, both on continuous domains, where there
are multiple ways of being indifferent, and on finite domains, where different
domains lead to different assignments of credences. In response, however, it
is sufficient to point out that these concerns with the Principal of Indifference
do not affect the use that is made of it here. First, the partition of interest,
{F,¬F} is finite, not continuous. Second, the domain is fixed: the agent has a
fixed language at the time in question and this language determines whether F
is an atomic proposition, so there is no question of the agent having different
credences in the same proposition at the same time. That different agents with
different languages might have different credences in the same proposition at
the same time is hardly cause for concern in the Bayesian framework.
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it Formally Explicit, pages 35–41, Cham. Springer International Publishing.

Hart, C. and Titelbaum, M. G. (2015). Intuitive dilation? Thought: A Journal
of Philosophy, 4(4):252–262.

Hawthorne, J., Landes, J., Wallmann, C., and Williamson, J. (2017). The
Principal Principle implies the Principle of Indifference. British Journal for
the Philosophy of Science, 68:123–131.

Jaynes, E. T. (2003). Probability theory: the logic of science. Cambridge Uni-
versity Press, Cambridge.

Lewis, D. K. (1980). A subjectivist’s guide to objective chance. In Philosophical
papers, volume 2, pages 83–132. Oxford University Press (1986), Oxford. With
postscripts.

Pettigrew, R. (2012). Accuracy, Chance, and the Principal Principle. The
Philosophical Review, 121(2):241–275.

Pettigrew, R. (2013). A New Epistemic Utility Argument for the Principal
Principle. Episteme, 10(1):19–35.

Pettigrew, R. (2017). The Principal Principle does not imply the Principle of
Indifference. British Journal for the Philosophy of Science, Advance Access.

Titelbaum, M. G. and Hart, C. (2018). The principal principle does not imply
the principle of indifference, because conditioning on biconditionals is coun-
terintuitive. British Journal for the Philosophy of Science, In press.

White, R. (2010). Evidential symmetry and mushy credence. Oxford studies in
epistemology, 3:161–86.

3Similarly, Dylan Dodd (2012) argues that White’s premisses imply a version of Bertrand’s
paradox and therefore rejects White’s argument.

8



Williamson, J. (2010). In Defence of Objective Bayesianism. Oxford University
Press.

9


