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Abstract: Local contexts provide a conceptually motivated system of presupposition pro-
jection (Schlenker, 2010). The system works in two steps: first, compute the local context
in which the presuppositional phrase occurs and, second, ensure that this local context
entails the presupposition triggered. The system is conceptually and technically elegant,
but the actual calculations necessary to obtain projected presuppositions are complicated
(by some intuitive measure). We first describe a theorem that helps compute the predicted
presupposition in one step (see also Schlenker, 2009). We then propose that, at least in some
occasions, speakers may follow heuristics and approximate what the projected presupposi-
tion is. We describe such heuristics. They provide a computationally simpler way to derive
projected presuppositions, which match the prediction of the plain system in numerous
cases (certainly for all propositional triggers). From the perspective of cognitive plausibility,
a simpler computational system may a priori be seen as valuable, but it is hard to evaluate
such a claim properly: humans surely perform some complex computational tasks with
ease, language use itself is one such task. Hence, the system will be tested not through
complexity measures, but through its divergent predictions. The Heuristic Local Context
system accounts for a critical empirical difficulty for the ideal Local Context theory (and
many of its alternatives), namely the variability in presupposition projection from quantified
sentences.
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1 Local Contexts for presupposition projection
We first lay out a formal framework to discuss presupposition projection. It is meant to
sustain discussions applied specifically to the so-called Local Context approach. We rely on
Schlenker (2009, 2010, 2011a) for motivation and details.

Definition 1.1 (Environment). An environment ϕ is a function from expressions of type tϕ

ending in t, that is, in general, 〈~α, t〉 (possibly simply t) onto expressions of type t. Over
expressions of these types, we may canonically define generalized notions of entailment,
conjunction and other boolean functions, tautologies and contradictions. For instance:

• E1 entails E2 iff (by definition) ∀~a : If E1(~a) = 1, then E2(~a) = 1.

• E1 ∧ E2 is defined as ∀~a : [E1 ∧ E2](~a) := E1(~a) ∧ E2(~a).

• > and ⊥ of any type 〈~α, t〉 are defined as ∀~a : >(~a) := 1 and ∀~a : ⊥(~a) := 0.
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Definition 1.2 (Local context). For every environment ϕ in this squib, we will assume
without proof that there exists a local context, noted Cϕ, and defined as the strongest Ctϕ such
that: ∀Dtϕ : ϕ(C ∧ D)⇔ ϕ(D).

Let Sp be an expression with presupposition p. Embedded in some environment ϕ,
the local context theory demands that ϕ(Sp) projects the presupposition Cϕ ⇒ p (“p is
entailed by its local context”). The relevant prediction is therefore obtained in two steps:
the local context must be computed, and the conditional presupposition must be derived.
The following results provide a one step derivation of projected presuppositions (see also
Schlenker, 2009, Appendix B, which describes a similar result for a different purpose, namely
the comparison with the Transparency Theory from Schlenker, 2008):

Lemma 1.3. For every environment ϕ and for every X of type tϕ:
Cϕ ⇒ X iff ∀Dtϕ : ϕ(X ∧ D)⇔ ϕ(D).

Proof. The right-to-left direction follows from the mere existence of a local context: Cϕ has to be stronger than
any X which satisfies the right hand side of the statement. Conversely, consider that Cϕ ⇒ X, and pick some D
of type tϕ: ϕ(D) = ϕ(Cϕ ∧ D) as a property of Cϕ

= ϕ(Cϕ ∧ (X ∧ D)) because (Cϕ ∧ D) = (Cϕ ∧ (X ∧ D))
= ϕ(X ∧ D) as a property of Cϕ

Theorem 1.4. For an environment ϕ and a presuppositional phrase Sp of type tϕ, the
presupposition of the whole sentence ϕ(Sp) is: ∀Dtϕ : ϕ(p ∧ D)⇔ ϕ(D).

2 A heuristic Local Context system for presupposition projection
The presuppositions observable from naive speakers’ judgments should depend on the
(competence) system described above, but also on people’s ability (performance) to complete
the relevant computations. Here, we propose a description of the performance system, by
way of heuristics that approximate the full result.1

In Theorem 1.4, the projected presuppositions can be seen as a conjunction of statements
of the form ϕ(p ∧ D)⇔ ϕ(D), when D varies over all expressions of the relevant type. The
presupposition is thus at least as strong as each of the conjuncts. For instance:

Corollary 2.1. The presupposition of ϕ(Sp) is at least as strong as ϕ(p) ⇔ ϕ(>), or as
ϕ(¬p)⇔ ϕ(⊥), or as the conjunction of the two.

Proof. We call ϕ(p)⇔ ϕ(>) the >-part: this is the ‘conjunct’ in Theorem 1.4 corresponding to D = >. We call
ϕ(p)⇔ ϕ(>) the ⊥-part or the ¬p-part: it corresponds to D = ¬p in Th. 1.4.

1As a precedent, Schlenker (2011b) explores the dilemma that the so-called proviso problem creates for theories
of presupposition projection (competence), and proposes that the dilemma can be solved once we acknowledge
that people may deliberately ignore part of the input in order to simplify the computations (performance).
We note two differences relevant for later discussions. First, Schlenker’s solution leads to an over-estimation
of the presupposition, our approach to an under-estimation of presuppositions. Second, Schlenker proposes
that some material may be ignored for the sake of simplifying computations, but this is modeled by way of
universally quantifying over the to-be-ignored part, while we will capitalize on the idea that it may be desirable
to avoid universal quantification of this sort. (A reconciliation may be obtained if the universal quantification is
then simplified by keeping only the >-part of it).
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This corollary shows how to approximate a presupposition. In general, these approx-
imations are underestimations. Underestimating a presupposition is not problematic if
presuppositions are supposed to be common knowledge anyway: the background informa-
tion that has been marked as presupposed may be weaker than it could have been. (An
overestimation on the other hand could create problems, because if hearers were to try
to accommodate too strong a presupposition, this could lead to erroneous inferences or
unnecessary disagreements.) In many cases, however, this approximation is just right:

Theorem 2.2. For every environment ϕ such that tϕ = t, the presupposition of ϕ(Sp) is
equivalent to the >-part (ϕ(p)⇔ ϕ(>)) as well as to the ⊥-part (ϕ(¬p)⇔ ϕ(⊥)).
Proof. (1) If p is true, then p ∧ D is the same as D for all Ds, and surely their image by ϕ is the same. (2) If p is
false, then > and p have opposite truth-values (1 and 0), and if their image by ϕ is the same (i.e. if the >-part is
true) then any two truth-values give the same image really. Similarly, the ⊥-part guarantees that ϕ(0)⇔ ϕ(1),
because ¬p is true.

Theorem 2.2 offers a starting point to describe efficient heuristics to approximate projected
presuppositions: instead of computing the whole conjunction with all Ds, start with D = >
or D = ¬p. This in fact is sufficient to obtain the complete, exact result in numerous cases,
provably so for propositional triggers. In Figure 1 we propose a more concrete sketch
of the process: conjuncts are inspected one after the other, and computations continue
until the overall result is satisfying (see later for more discussion of possible dimensions of
dissatisfaction).2

1. Compute the >-part of the presupposition: ϕ(p)⇔ ϕ(>)
If unsatisfied (or in a good mood):
2. Compute the ⊥-part of the presupposition: ϕ(¬p)⇔ ϕ(⊥)
If unsatisfied (or in a good mood):
3. Compute other D-derived parts of the presupposition: ϕ(p ∧ D)⇔ ϕ(D)

Figure 1. Schematic heuristic process (see also Fig. 2). The properly predicted presupposition is a conjunction
of statements, which can be computed one by one, until a satisfying result is reached.

3 Empirical assessment
3.1 Propositional presupposition triggers

Theorem 2.2 shows that the local context and the heuristic local context systems predict the
same global presuppositions, when triggered at the propositional level.

3.2 Variable predictions across quantifiers

Despite evidence to the contrary (e.g., Chemla, 2009a), the local context theory essentially
predicts universal presuppositions for all quantified sentences (and competitors also mostly
predict that the presupposition does not depend on the quantifier, except maybe for some
trivalent approaches à la Fox, 2012; George, 2008). But in its heuristic version the predictions,
that is the >-parts and the ⊥-parts, may vary with quantifiers:

2For concreteness, we propose in Figure 1 to start with D = >, but little hinges on this: the following
discussions would remain the same if one said instead that whether the >-part or the ⊥-part is tried first
is decided at random on each occasion. See also section 3.4 for another way to guide the choice, based on
simplicity (roughly, favor equivalence statements for which one side visibly outputs ‘true’).
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(1) None of these 10 students knows that his mother is happy.
a. >-part: At least one of the students’ mother is happy.
b. ⊥-part: All the students’ mothers are happy.

(2) Most of these 10 students know that their mother is happy.
a. >-part: Most of the students’ mothers are happy.
b. ⊥-part: Few of the students’ mothers are not happy.

(3) Few of these 10 students know that their mother is happy.
a. >-part: Not few of the students’ mothers are happy.
b. ⊥-part: Few of the students’ mothers are not happy.

(4) At least 3 of these 10 students know that their mother is happy.
a. >-part: At least 3 of the students’ mothers are happy.
b. ⊥-part: At least 7 of the students’ mothers are happy.

(5) At most 3 of these 10 students know that their mother is happy.
a. >-part: More than 3 of the students’ mothers are happy.
b. ⊥-part: At least 7 of the students’ mothers are happy.

Conveniently, these predictions are exactly those of the Similarity Theory (see Chemla,
2009b), which have been evaluated quantitatively in Chemla (2009a) and found to match the
data in an unprecedented way (the correlation between predictions and inferential judgments
reaches R2 = .68) (cf. Schwarz, 2016 for a review of currently existing experimental facts).3

3.3 Variable predictions within a single environment: None

The previous discussion suggests several possible heuristic paths: approximate the result as
the >-part, as the ⊥-part, or as their conjunction. It could be that different heuristics are used
in different occasions, therefore yielding the possibility that the observed presupposition
will look different in different occasions.

The presupposition projected from the scope of None has been extensively discussed, with
variation in introspective judgments and experimental results: some argue for an existential
presupposition, some for a universal presupposition, and some recently argued for both
(see Zehr et al., 2016 for a targeted investigation, and examination of previous fluctuating
results). Under None, the >-part yields an existential presupposition (see (1-a)), while the
⊥-part yields the full universal presupposition (see (1-b)). If the two types of presuppositions
are observed in different occasions, it may be because various heuristic strategies co-exist:
sometimes hearers are satisfied with the >-derived presupposition, and sometimes they may
go further.

3.4 Heuristics across environments: complexity, some and monotonicity

A second order expectation may be that this variability be the same across quantifiers:
whether one decides to go past the >-part may be an intrinsic matter of willingness/laziness.
That is not what seems to be observed: the existential presupposition (the >-part in both

3For the sake of completeness, we note that unexpected variability in presupposition projection has been
found not only across environments (quantified sentences), but also across different triggers (cf., e.g., Charlow,
2009 for theoretical discussions, Bacovcin et al., 2016 for relevant experimental facts). The current system does
not contribute much to this issue: it has the potential to derive various predictions, but it requires non-trivial
work to say how the choice among the possible outcomes may depend on the presupposition trigger.
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cases) seems much more common under Some than under None, and vice versa for the
universal presupposition (the ⊥-part).

(6) Some of these 10 students know that their mother is happy.
a. >-part: At least one of the students’ mother is happy.
b. ⊥-part: All the students’ mothers are happy.

Considering more carefully the present system, however, reveals possible reasons for this
variability. In the case of Some, the >-part is easily calculated: it reduces to ϕ(p) (‘Some p’),
because ϕ(>) is simply true. For None, the >-part is more cumbersome: ϕ(>) is false, from
which it follows that ϕ(p) (‘No p’) is also false, which then translates into the existential
presupposition. Conversely, the ⊥-part, which yields the universal presupposition in both
cases, is more easily manipulated with None than with Some, because ϕ(⊥) is true in the
former but not in the latter case. For this reason, heuristics may more easily obtain an
existential presupposition (the >-part) for Some, and a universal one (the ⊥-part) for None.

More generally, in upward-entailing environments, ϕ(>) will typically be true and
ϕ(⊥) false, in downward-entailing environments it will typically be the reverse. As a
consequence, the >-part may be easier to compute in the former case and the ⊥-part in the
latter case, because those will not involved negating some ϕ(X) statement. It may be part
of the heuristics to choose the easiest between the >-part and ⊥-part, and given that the
⊥-part is typically stronger than the >-part, this could then explain why presuppositions in
downward-entailing environments seem generally stronger to some (see Schlenker, 2008).

More abstractly, the (obvious) point is that ‘extensionally equivalent’ computations may
generate different difficulties. This is not so easily measured and formalized because it
requires attention not only to the semantics but also to the form of the relevant statements.
In the context of formal semantics, however, such difficulties could, if well-understood and
measured, translate into an ambitious explanation of systematic divergences between ideal
predictions and observed behavior.4

Underlyingly, the question is whether the system responsible for the computation of
presupposition projection is encapsulated from, say, the system at play in explicit reasoning
(see Chemla et al., 2011 for similar questions about licensing conditions of negative polarity
items). If it is not, then facts about general reasoning should capture finer empirical facts,
so far considered as noise. Arguably, reasoning facts should be more closely integrated to
formal semantic systems, to understand how they work and map onto observable behaviors
in all their richness (see Mascarenhas, 2014 for a mirror and complementary research project,
illustrating the importance of integrating linguistic insights into research on the psychology
of reasoning).

3.5 Sanity checks: fixing heuristic-based predictions, 2nd-order heuristics

Assume that a result has been reached through a heuristic, imperfect path. As a sanity
check, to evaluate whether it was appropriate to use the heuristics in the first place, it is

4P. Schlenker, p.c., suggests that similar reasoning differences could be at the source of differences in
other local contexts related facts, for instance differences between equivalent conditionals and disjunctions for
redundancy facts (see Mandelkern and Romoli, 2017). Given the current framework, we may illustrate the
point as follows. Consider equivalent sentences of the form If A, Sp and Not-A or Sp: their >-parts are both
equivalent to ‘If A, p’, but it is (possibly) derived in fewer steps for the former (If A, p⇔ If A,>) than for the
latter (Not-A or p⇔ Not-A or >).
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reasonable to confront the obtained result with general expectations about the ideal result.
For instance, it may be recognized abstractly that presuppositions ought to be monotonic in
p; for quantified cases: if the presupposition is satisfied when some group of people satisfy
p, then it is satisfied when any larger group of people satisfy p.5 Assume that a hearer has
such an expectation about the projected presupposition, and that a heuristic computation
yields a non-monotonic result. Consider for instance the following case:

(7) Exactly 3 of these 10 people know that their mother is happy.
a. >-part: Not exactly 3 people have a happy mother.
b. ⊥-part: Not exactly 3 people have an unhappy mother.

The >-part and the ⊥-part together do not form a monotonic presupposition: out of 10

people, if exactly 6 satisfy p their conjunction is met, but if 7 do, the presupposition is not
met anymore (the ⊥-part is then not true). Facing such a dilemma, hearers have at least three
options. First, they may continue the heuristic path and add further D-derived conjuncts.
Second, they may also start over and find another way to obtain the proper prediction. The
two previous options are compatible with the sketch in Figure 1. But there is a third option,
schematized in Figure 2, in which the last step is replaced with another one: hearers may
transform the obtained prediction so that it becomes monotonic. In other words, they could
apply a meta-heuristic method to fix unsatisfying results. For instance, it would make sense
to transform the obtained prediction X into the weakest statement that is (i) stronger than X
but (ii) monotonic in p. We would then obtain the transformed prediction that more than 7

people satisfy p, which is monotonic in p and stronger than the conjuncts already found to
be part of the final presupposition. It is also highly compatible with inferential judgments
reported in Chemla (2009a).

1. Compute the >-part and/or the ⊥-part of the presupposition
If unsatisfied because the result lacks a crucial property P
that all presuppositions derived by the (ideal) system should have:
2. Replace the previous result R with R∗ such that:

(i) R∗ is stronger than R,
(ii) R∗ satisfies P,
(iii) no R′ satisfies P and is strictly stronger than R∗.

Figure 2. Schematic heuristic process, second version (see Figure 1). The result of a heuristically derived
presupposition may be minimally transformed to match some expected property.

Below are two more examples in which the >-part of the presupposition is not monotonic

5To illustrate how such expectations can be formed, we can for instance reason from the fact that presuppo-
sitions as predicted by the Local Context theory are of the form X ⇒ p, with X being the (unknown) local
context, that is, here, a predicate of individuals. If we reason too hard about this, however, this will trivialize
the enterprise though. For instance, we may infer that a presupposition projected from the scope of a quantified
sentence, no matter the quantifier, is always of the form ‘in such group of individuals (determined by X), all
satisfy the presupposition’. This can never translate into an (unspecific) existential presupposition and, roughly,
if the individuals in the domain ought to be indistinguishable, the only relevant candidates are the universal
presupposition and the null presupposition. This would be a very powerful expectation filter, almost giving
a way to compute the actual presupposition, really. In the text, we look at the consequence of less stringent
expectations about properties of the result.
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(the ⊥-part does not add anything and can be ignored). In each case, the actual presup-
position, the universal presupposition, seems introspectively salient and, indeed, it is the
weakest non-tautologous statement, monotonic in p, that entails the heuristically derived
presupposition. Schematically:

(8) An odd number of people Sp.
a. >-part: The number of p-people has the same parity as the total number of people.
b. ⊥-part: The number of ¬p-people is not odd. (assuming 0 does not count as odd)

(9) An even number of people Sp.
a. >-part: The number of p-people has the same parity as the total number of people.
b. ⊥-part: The number of ¬p-people is even. (assuming 0 counts as even)

4 Conclusion
First, we obtained a theorem that permits a one step computation of presupposition projection
through local contexts. This one step shortcut may be useful for researchers, and help reduce
the efforts needed to explore the formal system. But the calculations are still quite involved.

It is then likely that people (not researchers) use heuristics to calculate projected presup-
positions. We offer a cognitive deployment of the local context theory. Using the terminology
from psychology, this view makes explicit the linking hypothesis between the formal system
and the observed facts. It may be seen as having some computational advantages, even
though it remains an empirical matter to decide whether simpler computations, and those
we propose in particular, are what humans really prefer. To put it differently, this approach
may in principle deliver rich predictions in terms of processing (for some known facts about,
e.g., computation times, see Chemla and Bott, 2013; Schwarz and Tiemann, 2016), but in
practice further linking hypotheses would be needed. Crucially, at a non-processing level,
even if the heuristic augmented version of the theory remains close to the ‘pure’ system, by
design, it also shows clear distinctive empirical features. In particular, it proved to offer a
solution to a classic puzzle: the variability of presuppositions across quantified environments
and across speakers/occasions.

The precise heuristics we have proposed may be disputed. Be that as it may, it would be
the normal course of progress: we, as linguists, should design and evaluate not only ideal
systems, but also heuristically augmented (or diminished) versions of them. Such systems
may deliver rich predictions, and could match empirical data in new interesting ways,
explaining some of what has to be relegated as mere noise without a theory of imperfect
computations. Counter-examples to conceptually motivated and broadly accurate empirical
theories then acquire a new status: they may be the key facts needed for a systematic
description of how performance works and binds competence. We hope that the current
attempt carries some value per se, but also that it illustrates the benefit of an enterprise of
this form more generally in formal semantics, augmenting formal systems with a module
describing limited computational proficiency, also called bound rationality.
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