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1 Introduction

An elimination counterexample to conditionalization with respect to credal
accuracy-measure A is an E-world w∗ such that A(c(.|E), w∗) < A(c, w∗). The
existence of such elimination counterexamples with respect to some accuracy-
measures was discovered by (Lewis and Fallis, 2021). (Lewis, Fallis, & Fitelson,
2024) used such elimination counterexamples to argue against accuracy-first
epistemology. While ultimately unsuccessful as a refutation of accuracy-first
epistemology for the case of numerical credences (Fitelson, 2024), it is worth
investigating the extent to which elimination counterexamples pose a threat to
accuracy-first epistemology for the case of all-or-nothing beliefs. In this section,
we investigate just that, ultimately concluding that they pose little threat.

So, given a belief-set pairing (B,B′) such that B ̸= B′, when exactly does
there exist a legitimate accuracy-measure A such that A(B′, w) > A(B,w) for
every E-world w?

Qualitative Elimination Counterexample Theorem1: there exists a legit-
imate accuracy-measure A (with threshold t < 1) such that A(B′, w) > A(B,w)
for every E-world w iff there doesn′t exist a probabilistic c that satisfies both
of the following:
(1): if p ∈ B −B′, then c(p|E) ≥ t.
(2): if p ∈ B′ −B, then c(p|E) ≤ t.

Proof:
There exists a legitimate A such that A(B′, w) > A(B,w) iff 0 > A(B,w) −
A(B′, w) = A(B − B′, w) − A(B′ − B,w), which, given the Rothschild sub-
stitutions, is equivalent to there existing a non-negative stake vector x⃗ over
propositions such that, with A defined as:

1A similar result can be proven for the weak case concerning the (non-)existence of an A
such that A(B′, w) ≥ A(B,w) for all E-worlds w. using the variation of the Farkas Lemma in
the proof of avoiding weak accuracy-dominance. We focus on the strong case, for which many
of the weak case results generalize.
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ai,j =



1− t if wi ∈ E and pj ∈ B −B′ and wi ∈ pj

−t if wi ∈ E and pj ∈ B −B′ and wi ̸∈ pj

−(1− t) if wi ∈ E and pj ∈ B′ −B and wi ∈ pj

t if wi ∈ E and pj ∈ B′ −B and wi ̸∈ pj

0 if wi ̸∈ E or pj ̸∈ [B −B′ ∪B′ −B]

(1)

Ax⃗ < 0.

Now, given the Farkas-Rothschild Lemma, this condition is equivalent to the
non-existence of a probability function satisfying its right-hand side, which a
simple computation shows is equivalent to the conjunction of conditions (1) and
(2) given above.
⋄.

Let’s make some immediate observations about this theorem. If B′ contains
E (or any of its entailments) and B doesn’t contain E or (at least one of its
entailments), then there exists a way to evaluate yourself such that B′ is strictly
more accurate at all E-worlds. (This follows from condition (2) and the fact that
there is no probability function such that c(E|E) < 1.) In particular, if we have
a pair that is Actually Jointly Almost Lockean Complete (with threshold t < 1)
such that your prior belief-set doesn’t already contain E (or at least one of its
entailments), then there exists a way of avoiding elimination counterexamples.
So, it turns out that we can sometimes eliminate elimination counterexamples
for belief-pairs that are Actually Jointly Almost Lockean Complete. But, does
this hold in general, that is, can we always eliminate elimination counterexam-
ples for all Actually Jointly Almost Lockean Complete belief-pairs? Answer:
no.

2 The Existence of Elimination Counterexam-
ples for Actually Jointly Almost Lockean Com-
plete Belief-Pairs

Let propositions p and q be logically independent. Consider the belief-set pair
({p, p ∨ q, T}, {p, q, p&q, p ∨ q, T}) with the actually received evidence being p.
This pair is Actually Jointly Almost Lockean Complete (with respect to at least
some thresholds t). Furthermore, we can find a probability function that satis-
fies conditions (1) and (2) above. Thus, we cannot always eliminate elimination
counterexamples for Actual Jointly Almost Lockean Complete belief-pairs (even
for AGM revisions).

Now, when confronted with these qualitative elimination counterexamples, what
are it’s implications and how might we respond? Both its implications and our
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response depends upon how we are to understand the relevance of avoiding
elimination counterexamples. Here we map out its implications and possible
responses to them, ultimately settling on the claim that elimination counterex-
amples, when understood in an Evaluationist way, pose little threat to our
accuracy-first project.

2.1 Wide-Scope Elimination Avoidance as a Legitimacy
Condition

Def: Wide-Scope Elimination Avoidance: legitimate A’s avoid elimination
counterexamples for all rationally permissible belief-pairs (upon receiving evi-
dence E).

Wide-Scope Proposal: add Wide-Scope Elimination Avoidance to our list
of legitimacy conditions.2

Implications:
If all Actually Jointly Almost Lockean Complete pairs are rationally permissi-
ble, then no A is legitimate and accuracy-first epistemology for all-or-nothing
beliefs, as discussed in this paper, is wrong. How might we respond to this?

Responses:
(1): Challenge the implication by denying that all Actual Jointly Almost Lock-
ean Complete pairs are rationally permissible and study the subset that satisfies
the Wide-Scope Proposal, if such a non-empty subset even exists. (I doubt it.)
Furthermore, the belief change in the explicit elimination counterexample given
above seems rationally permissible, at least sometimes. But, in order to make
this response work, you’d have to deny that such a belief change can be rational.
(Good luck!)

(2): Deny the Wide-Scope Proposal by rejecting Additivity, by rejecting the
wide-scope formulation, by sometimes rejecting the standard of avoiding elimi-
nation counterexamples (a parsed response), or by wholly rejecting the standard
of avoiding elimination counterexamples.

2.2 Rejecting Additivity

In the credal case, it turns out that there is always a way to avoid elimination
counterexamples for conditionalization (Pettigrew, 2024) (Salow, 2024). Doing
so requires the use of non-additive scoring rules (Levinstein, 2024). We could try
something similar in our qualitative case; we could try to develop non-additive

2So far, in the literature on credal elimination counterexamples, something like this Wide-
Scope Proposal is being assumed when discussing the implications of elimination counterex-
amples. As far as I know, no other understandings of elimination counterexamples have been
proposed.
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scoring systems for all-or-nothing beliefs. This is a very interesting move that
is worthy of further investigation, but we do not pursue this route here.

2.3 Narrow-Scope Elimination Avoidance as a Legitimacy
Condition

Def: Narrow-Scope Elimination Avoidance: legitimate A’s for rationally
permissible belief-pair (B,B′) (upon receiving evidence E) avoid elimination
counterexamples.

Narrow-Scope Proposal: add Narrow-Scope Elimination Avoidance to our
list of legitimacy conditions.

While this Narrow-Scope Proposal does have some initial plausibility as one
never evaluates their rational updates as doing worse than their prior, it is
nevertheless not convincing. This proposal either rules out the rational per-
missibility of the update found in our explicit elimination counterexample or
says that B cannot be evaluated with respect to how well it does or doesn’t
represent the world. (While the latter result doesn’t disrupt the Evaluationist
accuracy-dominance argument for Actual Joint Almost Lockean Completeness,
it still denies that a fundamental role of belief is to represent the world for better
or worse and that we can permissibly make such evaluations.) Luckily, there is
a plausible proposal that avoids both of these concerns.

2.4 Non-Vacuous Narrow-Scope Elimination Avoidance as
a Legitimacy Condition

Def: Non-Vacuous Narrow-Scope Elimination Avoidance: legitimate A’s
for rationally permissible belief-pair (B,B′) (upon receiving evidence E) avoid
elimination counterexamples, if such A’s exist.

Evaluationist Proposal: addNon-Vacuous Narrow-Scope Elimination Avoid-
ance to our list of legitimacy conditions.

The next section argues for the plausibility of this approach in handling the ex-
istence and inevitability of elimination counterexamples. Here, we remark that
adding this non-vacuity condition allows us to continue to evaluate the epis-
temic performance of rationally permissible belief-pairs despite the inevitability
of elimination counterexamples for such pairs. That such pairs are epistem-
ically evaluable seems required by the fundamental role that beliefs play in
representing the world. Furthermore, we can continue to run our Evaluationist
accuracy-dominance argument for our Almost Lockean norms.
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2.5 Rejecting the Standard of Avoiding Elimination Coun-
terexamples

Finally, we arrive at our last possible response: wholly rejecting the standard
of avoiding elimination counterexamples. It is worth investigating what kind of
arguments can be developed for this view, that is, the claim that the existence
of elimination counterexamples is not truly concerning. Here, we develop one
such argument, ultimately finding it unconvincing.

Now, it turns out that for every legitimate accuracy-measure A, if there ex-
ists an elimination counterexample world w∗, then there always exists an im-
provement E-world w# in the sense that A(BE , w#) > A(B,w#) for regular
Actually Jointly Almost Lockean Complete (B,BE) pairs. This result follows
from the Qualitative Gallow Change-of-Value Theorem.3 Initially, it seems like
this result could mitigate the force of elimination counterexamples from an in-
ternalist point of view. Sure, when I change my beliefs in response to receiving
new evidence, I might decrease my accuracy, but I also might increase it. Why
can’t I evaluate my epistemic performance by rolling the proverbial epistemic
die in this risky way?4 While perhaps initially plausible, I think this argument
misses the force of elimination counterexamples. After all, why evaluate your
belief-changes in this risky way when you can avoid such evaluations, that is,
when you can avoid elimination counterexamples? Sure, maybe it’s permissible
to evaluate yourself in a risky way when such evaluations are unavoidable (as
suggested in the Evaluationist Proposal), but, if you could somehow guaran-
tee an improved evaluation, why take the unnecessary risk? (Once again, it
is useful to keep the distinction of “legitimate” as “being conceptually neces-
sary” vs. “being permissible to evaluate yourself with” in clear view. We are
here understanding “legitimate” in the Evaluationist sense when interpreting
Narrow-Scope Elimination Avoidance, so we are treating the significance
of avoiding elimination counterexamples not as a conceptual adequacy condi-
tion on belief accuracy-measures but rather as a constraint on permissible ways
of evaluating your epistemic performance in analogy with our concern for E-
respecting accuracy-measures. After all, it is not obvious that the significance
of elimination counterexamples says anything about the conceptual adequacy of
our conditions on belief accuracy-measures.) (Also, do note that Evaluationist
Proposal is able to preserve our inclinations to finding elimination counterex-
amples concerning because no beliefs are being evaluated in a risky way, when
avoidable.)

Furthermore, and perhaps more importantly, it seems perfectly rational to some-
times inductively add or drop beliefs. And, the fact that such inductions can
be epistemically risky seems unproblematic and even essential to good science

3A similar result holds in the credal case given the Leitgeb-Pettigrew Theorem.
4And, furthermore, the proper way to manage this epistemic risk is to maximize E-

respecting expected-accuracy with respect to our credences, which gets us Actual Almost
Lockean Revision.
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and good reasoning. Of course, this doesn’t mean that any such inductions are
epistemically rational given your prior beliefs, as we have previously argued via
avoiding accuracy-dominance, but it does seem that some inductions are per-
fectly rational, despite the possibility of unluckily rolling the die and ending up
with less overall accuracy. (Historical example here????)
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