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Presupposition projection from counterfactual contexts
Empirical issue: Presuppositions triggered in counterfactual contexts, i.e., clauses that express
a proposition that is entailed to be false

(1) Negation: Anna didn’t quit smoking.

(2) Counterfactual conditionals: If Anna quit smoking, she would go crazy.

! Local-context based analyses of projection (Heim 1983, 1992; Schlenker 2009) undergenerate for presupposition
triggers in counterfactual contexts

! Introduce dynamic local-context based approach to projection using similarity over context sets (drawing on
Lewis 1973; Stalnaker 1978)

! Also address triggering problem: treat presuppositions as entailments (Abrusán 2011) and derive projection by
calculating similarity over QUD-partitions of the context set (see also Scontras and Tonhauser 2025 for a unified
account of projection and triggering using Rational Speech Acts)

! Analysis implemented using context set partition in propositional CDRT, using propositional variables to model
local and global context sets (Stone 1999; Brasoveanu 2006; AnderBois et al. 2015; Hofmann 2025)
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Heimian update semantics
My starting point will be a Heimian update semantics (Heim 1983, 1992; Kadmon 2001)

wus wu

ws w0

✓

Input context:

A used to smoke:

A quit smoking:

! C0 = {wus,wu,ws,w0}
! C1 = C0 + u = {wus,wu}
! C2 = C1 + ∂u+ ¬s = {wu}

Anna smokes:
!s" = {wus,ws}

Anna used to smoke:
!u" = {wus,wu}

Stalnaker 1978, 2002:
! Context set of worlds compatible with what is known in the context

! Intersective assertion: Cin + p = Cin ∩ p

! Presuppositions as input definedness conditions: Cin + ∂p = Cin, iff Cin ⊆ p, otherwise undefined

! Anna quit smoking" ∂u+ ¬s
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Heim negation
Negation specifies a local context LC by adding the embedded content to the input
context Cin,

and subtracts LC from Cin

! Dynamic negation: Cin +∼ p = Cin − LC, where LC = Cin + p

wus wu

ws w0

✓

Input context:

A used to smoke:

A didn’t quit smoking:

! C0 = {wus,wu,ws,w0}

! C1 = C0 + u = {wus,wu}
! C2 = C1 − CL

CL = C1 + ∂u+ ¬s = {wu}

Note on terminology: LC is the output local context, i.e., a set of worlds where the
embedded content is true
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Local accommodation
If Cout = Cin + S is undefined due to some presuppostional term ∂p, attempt repair by letting Cout = Cin + p+ S.

wus wu

ws w0

Input context:

A didn’t quit smoking:

! C0 = {wus,wu,ws,w0}
! C1 = C0 − CL = #

CL = C0 + ∂u+ ¬s = #

wus wu

ws w0

Input context:

Global accommodation

A didn’t quit smoking:

! C0 = {wus,wu,ws,w0}
! C1 = C0 + u
! C2 = C1 − CL

CL = C1 + ∂u+ ¬s

wus wu

ws w0

Input context:

A didn’t quit smoking:

Local accommodation

! C0 = {wus,wu,ws,w0}
! C1 = C0 − CL

CL = C0 + ∂u+ ¬s
CL = C0 + ∂u+ ¬s

! CL = C0+u+ ∂u+ ¬s

In any case, CL ⊆ Cin
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The problem
Presuppositions that are already known to be false
(call these counterfactual presuppositions)

(3) Anna didn’t smoke in the past, so she didn’t quit smoking.
c.f. Kibble 1994: (31), Kadmon 2001, Ch. 8: (5)

wus wu

ws w0

Input context:

A didn’t smoke in the past.

A didn’t quit smoking:

! C0 = {wus,wu,ws,w0}
! C1 = C0 +∼ u = {ws,w0}
! C2 = C1 − CL

CL = C1 + ∂u+ ¬s

Because C1 ∩ u = ∅, (local or global) accommodation leads to empty set of worlds
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Empty local contexts?
Maybe it’s fine to have an empty local context here, because utterances like (3) are just
uninformative?

(3) Anna never smoked in the past, so she didn’t quit smoking.

No, the local context of the negative prejacent has real content and should not be empty:

1 Discourse can continue to say more about the possibilities invoked in the counterfactual
local context, e.g., using propositional anaphora (4a) or modal subordination (4b)

(4) a. Even if Sue claimed that.
b. She would have gone crazy.

2 Counterfactual presuppositions can be embedded under emotive attitudes:

(5) (I don’t have kids.) I am glad that I don’t have to bring my kids to school every day.
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Relax, but not too much

! To handle counterfactual presuppositions, we need to relax the requirement that LC is a
subset of C

! But projection is derived by checking presuppositions of embedded content against the
global context, so this requirement is exactly what derives projection

! cf. Heim 1992: on non-veridical doxastic attitudes (e.g., English believe); analysis
dissociates local from global contexts, and evaluates embedded presuppositions against
the attitude holder’s doxastic state, incorrectly predicting no projection.

! We still want some relationship between local and global context
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Counterfactual conditionals
For counterfactual conditionals, the LC-based accounts also make faulty predictions:

! Heim 1992 (pp. 204 f.) assumes that presuppositions of conditional antecedent are
(essentially) checked against the global context, again enforcing that embedded
presuppositions are globally consistent.

! Schlenker 2009 predicts that the local context is the entire domainW allowing only
presuppositions that hold throughout W

(Mackay 2023, see also Mandelkern and Romoli 2017, fn. 33)
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Upshot and outlook

! Core innovation: loosen the requirement on determining local contexts, and
derive projection by assuming that the global context is similar to the local
context

! Based on analyses of counterfactual conditionals (Lewis 1973; Stalnaker 1968):
use similarity over worlds to derive that local contexts are like the global context,
except the embedded content is true. To derive projection, we assume the
opposite
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Projection as similarity
A negation updates the global context to
! satisfy the main assertion (C− CL), and
! contain only the worlds most similar to the local context CL = {wu}

(6) a. Dynamic negation: C+∼ p = SimCL(C− CL), where CL = p
b. Similarity: SimC′ (C) := {w | ∃w′ ∈ C′(w ∈ simw′ (C))}

! The local context of the negative prejacent is {wu}, where its content is true
! i.e., the presupposition is treated on par with entailments here, following Abrusán 2011 (we get back to

triggering later)

(7) a. Anna quit smoking" (u ∧ ¬s), i.e., {wu}
b. Anna didn’t quit smoking. " ∼(u ∧ ¬s)

The negation (7b) states that, given the local context CL = (u ∧ ¬s) = {wu}, the global output context is the set of
worlds that is the subset of C− CL that is closest to CL.
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Similarity-classes
Based on Lewis 1973, give an explicit definition of distance and similarity between worlds:
! Measure distance between worlds w,w′ by counting the atomic propositions (wt constants) assigning distinct

truth values to w,w′

! With some w as reference point, define an equivalence relation (8b), which holds of worlds w′,w′′, iff they are
equidistant from w.

! The relation simw(p) (8c) selects the equivalence class containing the w-closest worlds found in p.

wus wu

ws w0

d = 0

d = 1

d = 2

wus wu

ws w0

(8) a. dw(w′) := |λp ∈ Constwt.p(w) ̸= p(w′)|
b. ∼w= λw′.λw′′.dw(w′) = dw(w′′)
c. simwu (p) := {w′ ∈ p | ∀w′′ ∈ p(dwu (w

′) ≤ dwu (w
′′))}

! For wu, equivalence classes on W are: {wu} (dwu = 0), {w0,wsu} (dwu = 1), and {ws} (dwu = 2)
! For instance, simwu (W) = {wu} (with dwu = 0);

! simwu ({ws,w0}) = {w0} (with dwu = 1)
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Avoiding the problem for counterfactual presuppositions
Negation: C+∼(u ∧ ¬s) = SimCL(C− CL), where CL = u ∧ ¬s

wus wu

ws w0

Input context, where
(A didn’t smoke in the past.)

A didn’t quit smoking:

! C0 = {ws,w0}

! C1 = C0 +∼ p =
SimCL(C1 − CL) = {w0},
CL = (u ∧ ¬s) = {wu}

! Additional inference predicted: A didn’t just pick up smoking.
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QUD-based triggering
Triggering: not all entailments behave like presuppositions
! derive presuppositions as entailments are not at-issue relative to the QUD (Abrusán 2011; Simons et al. 2017)
! Why? There are still contexts where the above mechanism underpredicts projection, C0 = W

wus wu

ws w0

Input context

A didn’t quit smoking:

! C0 = {wus,wu,ws,w0}

! C1 = C0+∼ p = SimCL(C1−CL) = {w0},
CL = (u ∧ ¬s) = {wu}

Depending on the preceding context, either one of these worlds may be eliminated by the update.

(9) Q: Does Anna smoke? A: She didn’t quit.

a. suggests answer: s (yes, A smokes)
b. projects: u (A used to smoke)

i.e., {wus}

(10) Q: Did Anna use to smoke in the past? A: She didn’t quit.

a. suggests answer: ¬u (no, A never used to smoke)
b. projects: ¬s (no, A doesn’t smoke)

i.e., {w0}

Something needs to be said about the empirical status of (10b)
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b. projects: ¬s (no, A doesn’t smoke)

i.e., {w0}

Something needs to be said about the empirical status of (10b)
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Discussion: Lexical contribution
(9) Q: Does Anna smoke? A: She didn’t quit.

a. suggests answer: s (yes, A smokes)
b. projects: u (A used to smoke)

i.e., {wus}

(10) Q: Did Anna use to smoke in the past? A: She didn’t quit.

a. suggests answer: ¬u (no, A never used to smoke)
b. projects: ¬s (no, A doesn’t smoke)

i.e., {w0}

Ok, well, (10b) is not so good
! Though in English, we can add well, at least (c.f. German jedenfalls), to signal that we are not addressing the

QUD in the usual way
! Presupposition cannot be used to settle the QUD (Aravind and Hackl 2017; Doron and Wehbe 2022, attributed

to Heim)
! Lexical semantics should give us some information about which of the expressed propositions is

“conventionally marked” to be at issue (c.f. Simons et al. 2017) and which one isn’t
! Scontras and Tonhauser (2025) provide experimental evidence that the belief-inference of know (which is

usually not taken to be presupposed, similarly to ¬s here) can project to some extent, depending on the QUD
! Inference remains debated, inviting further study, this work provides a proof of concept for systematically

deriving such inferences.
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Similarity over QUD-partitions of the context set
! Model QUD as context set partition (Ginzburg 1996; Roberts 1996)

! Prune QUD alternatives by picking worlds most similar to LC
! Reject answers that are contradicted by the assertion

wus wu

ws w0

Input context:

?s

A didn’t quit smoking

Similarity

Assertion

! C0 = {wus,wu,ws,w0}

! QUD = {{ws,wsu}, {w0,wu}}
! CL = u+ ¬s = {wu}
! {Sim{wu}(c) | c ∈?s} = {{wsu}, {wu}}
! C1 = {wu}

wus wu

ws w0

Input context:

?u

A didn’t quit smoking:

Similarity:

Assertion

! C0 = {wus,wu,ws,w0}
! QUD = {{wu,wsu}, {w0,ws}}

! CL = u+ ¬s = {wu}
! {Sim{wu}(c) | c ∈?u} = {{wu}, {w0}}
! C1 = {w0}

Assume that inference projects if entailed by every context partition.
(c.f. Abusch 2010: presupposition triggering from alternative sets )
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Formal account
Implement analysis in a version of CDRT with propositional drefs for (local/global) context sets (Brasoveanu 2006,
2010; AnderBois et al. 2015; Hofmann 2019, 2022, 2025)
! Discourse states (sets of variable assignments) are updated distributively
! Updates (11) are relations between input assignment g and output h, that a propositional discourse referent φ

and a series of conditions.

(11) Propositional CDRT update:
![φ | C1, . . .Cn]"M, = {h | ∃p ⊆ Dw : h = g[φ '→ p], !C1 ∧ · · · ∧ Cn"M,h = 1}

Discourse states store designated propositional variables:
! φCS represents current context set
! φPS to model projected set of possible future common grounds; storing the proposal made by an assertion

(based on Farkas and Bruce 2010),
! φQUD for QUD-partitions of the context set

φcs φQUD φPS

g : {wsu,ws,wu,w∅} {wsu,ws,wu,w∅} {wsu,ws,wu,w∅}

wus wu

ws w0
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Polar questions: ?s
The question Does Anna smoke?

(12) ?s := [φQUD | φQUD ⊆ φcs, φQUD ⊆ s ∨ φQUD ⊆ ¬s]; [φPS | φPS = φQUD]

! stores question-alternatives as possible values of φQUD

! by reintroducing the dref for φQUD to allow for multiple possible values, and stating that any value is a subset of
φCS entailing either s or ¬s

! Also adds possible answers to the projected set.

φcs φQUD φPS

g : {wsu,ws,wu,w∅} {wsu,ws,wu,w∅} {wsu,ws,wu,w∅}
⇒

φcs φQUD φPS

h1 : {wsu,ws,wu,w∅} {wsu,ws} {wsu,ws}
h2 : {wsu,ws,wu,w∅} {wu,w∅} {wu,w∅}

wus wu

ws w0
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Assertion
Asserting Anna smokes (13) after (12)

(13) asseRt(s) := [φ1 | φ1 = s]; [φPS | φPS = φQUD ∨ φPS = ∅, φPS ⊆ φ1]

! Proposal to update the context set, directly change only the projected set (Farkas and Bruce 2010)
! Introduce propositional dref φ1

! Update φPS eliminate QUD-answer(s) contradicted by the assertion

Update when asserting s after asking whether ?s in g:

φcs φQUD φPS

h1 : {wsu,ws,wu,w∅} {wsu,ws} {wsu,ws}
h2 : {wsu,ws,wu,w∅} {wu,w∅} {wu,w∅}

⇒
φcs φQUD φPS φ1

i1 : {wsu,ws,wu,w∅} {wsu,ws} {wsu,ws} {wsu,ws}
i2 : {wsu,ws,wu,w∅} {wu,w∅} ∅ {wsu,ws}

wus wu

ws w0

If φPS has only one non-empty value, the assertion can be accepted by letting: φCS = φPS,φCS ̸= ∅.

19 / 30



Introduction Similarity-based projection QUD-based triggering Propositional CDRT Deriving some cases Discussion and conclusions References

,

Projection
Following the question (12), we could instead assert Anna didn’t quit smoking:

(14) asseRt(not(u ∧ ¬s)) :=
a. [φ1,φ2 | φ1 = φ2, φ2 = (u ∧ ¬s)];
b. [φQUD | φQUD ⊆ φPS, Sim(φQUD,φ2)];
c. [φPS | φPS = φQUD ∨ φPS = ∅, φPS ⊆ φ1]

! (14a) contributes dref φ2 for local context {wu} where negative prejacent is true
! (14a) introduces dref φ1 for main clause {wsu,ws,w∅}, as the complement of φ2, implementing

truth-condtional semantics of negation
! (14b) derives projection of Anna used to smoke (u) by updating φQUD s.t., for each QUD-partition, only the

worlds most similar to the local context are retained
! (14c) updates φPS to contain only answers to the QUD entailed by the assertion

φcs φQUD φPS

h1 : {wsu,ws,wu,w∅} {wsu,ws} {wsu,ws}
h2 : {wsu,ws,wu,w∅} {wu,w∅} {wu,w∅}

⇒
φcs φ1 φ2 φQUD φPS

i1 : {wsu,ws,wu,w∅} {wsu,ws,w∅} {wu} {wsu} {wsu}
i2 : {wsu,ws,wu,w∅} {wsu,ws,w∅} {wu} {wu} ∅

wus wu

ws w0
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Why is Anna nervous?
Also look at (15): Qing et al. (2016) suggest that questions like these in this context are equivalent to QUDmax, asking
which is the actual world.

(15) Q: Why is Anna nervous? A: (Well,) she didn’t quit smoking.

a. suggests partial answer: ¬(u ∧ ¬s) (It’s not that Anna is nervous because she quit smoking)
b. no projection

wus wu

ws w0
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Pragmatic similarity across context sets

! Presuppositions are entailments that project when they are not at-issue, providing a
formal basis for theoretical generalizations in Abrusán 2011; Simons et al. 2010

! This resolves problems with counterfactual presuppositions for local-context based
accounts in Heim (1983, 1992); Schlenker (2009)

! In the proposed analysis, accommodation is not a repair-strategy, but the root of
projection and triggering:

! Accommodation and triggering through the same mechanism: by assuming that modulo
what is at-issue, we assume some consistency across all invoked scenarios

! I take this to be a pragmatic mechanism, which may be suspended, e.g., when we in
speech reports attributed to a notorious liar, or dream reports.
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Lexical contribution
So what is the role of lexical semantics here?

1 Lexical semantics should give us some information about which of the contents is
at issue and which one isn’t (c.f. Simons et al. 2017)

2 The logical relationship between the two contents. I purposefully chose one
where we can reason about the two inferences independently. But things should
be different when one entails the other (…)
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Other analyses
A-operator

! Syntactifying accommodation using A-operator also works for counterfactual contexts

! But there may be other reasons for not assuming that (see discussion in Chatain and
Schlenker 2024)

RSA-analyses

! RSA analyses of presupposition projection can derive QUD-sensitive triggering and
projection (e.g., Qing et al. 2016; Scontras and Tonhauser 2025)

! But those rely on informativeness and are formulated for negation

! For entailment-cancelling operators of opposite monotonictiy (epistemic modals,
questions…), those may not work in the same way

! Similarity-based account can apply to modals, questions, conditional antecedents as well
as negation
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