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1 Introduction

General Question: Is must strong or weak?

• Does must p entail p?

– Yes, must is strong. (von Fintel & Gillies 2010)

– No, must is weak. (Karttunen 1972; Palmer 1979; Kratzer 1991)

Breaking down the question

• Knowledge: Does must p commit the speaker to knowing p?

• Veridicity : Does must p entail p?

• Certainty : Does must p commit the speaker to being certain about the truth of p?

• Impossibility : Does must p commit the speaker to the impossibility of ¬ p?

Lassiter’s Proposal
Must encodes high probability, but not maximal certainty. Must p does not entail knowl-
edge or certainty of p.

2 Must in the wild

2.1 Lack on Knowledge or Entailing Evidence

(1) Goodman, John. “Dies soon after arrival in the general sickness,” Bradford, p. 447.
Goodman was still alive in mid-January 1621 (Mourt’s Relation, pp. 45-48), although
not in good physical shape. He is listed as one of those who received land in 1623
(PCR 12:4). He is not listed among those who were part of the cattle division of
1627, so he must have died by then. (The Plymouth Colony Archive Project)

• must p does not require knowledge of p.

2.2 Explicit denial of (certain) knowledge

(2) Spencer’s “Native Soil” prints that I’ve seen are traditional darkroom prints. I’ve
heard he is currently working with inkjet printing which must mean PS work too,
but I don’t know that for sure.
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(3) [Where did the idea for the show “Bathtime Tuesday” spring from?] I think my
dog was around and I looked over at the bathtub. It must have been a Tuesday (but
I don’t know for sure) and thought “Bathtime Tuesday!”

Felicity of these examples seems to depend on the complex expression know
for sure.

(4) ?#Inkjet printing must mean PS work too, but I don’t know that.

• To maintain a strong view of must, perhaps know for sure is a complex predicate
encoding knowledge and certainty.

→ Then if must entails knowledge this would account for the contradiction in (4)), but
not in (3).

→ This requires saying that knowledge doesn’t entail certainty.

Problems:

• If must is a universal quantifier, then it should be incompatible with the possibility
that ¬p contra the examples above.

• Experimental results (discussed later) show must does not entail knowledge.

• Also, there are alternate ways of understanding know for sure.

→ Know for sure could be stronger than know.

→ Know for sure might pragmatically communicate speaker is open to negotiating the
Common Ground.

2.3 Must and Attenuated Certainty

(5) That face...was it not the same face as the shepherd he had met on the way? The
one who gave him some straw? It must be, he was almost certain.

(6) This spot might be good fishing. I’ve always thought, though I haven’t seen a soul
out there trying. The land must be private, I’m almost certain.

• Must p does not entail p is certain.

• almost certain p implies possibly ¬ p.

2.4 Must and Explicit Denial of Certainty

(7) I have an injected TB42 turbo and don’t like the current setup. There is an extra in-
jected located in the piping from the throttle body .. Must be an old DTS diesel setup
but Im not certain.
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(8) Give the way you are using the SSD the space you are ‘losing’ must either be tempo-
rary cache files or error logs. It is also possible that you might have iTunes configured
so that your iOS backup or downloaded apps are going to the boot SSD rather than
the hard drive so you’ll want to see how your iTunes is configured.

• must p is compatible with denial of certainty.

• must p is compatible with raising the possibility that p is false.

2.5 Must and Implicit Statistical Reasoning

(9) a. Author 1 : [Y]our man Lazarus must have sustained injuries at [Buena Vista] by
his death date...

b. Author 2 : I check the killed and wounded list for the Battle of Buena Vista and
Lazarus wasn’t listed under killed or wounded.

c. Author 1 : Curious, I was only assuming that since Lazarus is listed as dying on
March 2,‘47, that it was from wounds suffered the week prior (Buena Vista was
fought February 22-23). His unit (as with all volunteers at the battle) was cer-
tainly in the thick of it. Nevertheless, as we all know, disease took a heavier toll
on the troops than actual enemy fire... when I see a death date that close to the
battle date, I tend to think that wounds played a part.

• must p indicates p is the best explanation.

3 Experimental Evidence

3.1 The Experiment

Design: Lottery Scenario - 1000 tickets each held by a different person (Bill has one, Mary
has one, Jane has one, ...etc.). The probability that Bill will not win is very high, but
non-maximal.

Items:

• Bill won the raffle. (did)

• Bill did not win the raffle. (did not)

• It is possible that Bill won the raffle. (possible)

• Bill possibly won the raffle. (possibly)

• We know that Bill did not win the raffle. (know not)

• It is certain that Bill did not win the raffle. (certain not)

• Bill certainly did not win the raffle. (certainly not)
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• Bill might have won the raffle. (might)

• Bill must not have won the raffle. (must not)

Task: Each participant read the scenario and were asked to agree/disagree with a randomly
chosen item.

Research Questions:

(10) Question #1: Does must p imply p is known, p is certain, and ¬ p is impossible?

Note:

• In the left diagram in Figure 3, must p does not entail the truth of p. In the
diagram to the right, it does.

• In these diagrams knowledge entails certainty.

• In both diagrams, p does not entail p is known.

Logically speaking, p can be true without knowing p. But asserting p is only
felicitous if the speaker knows p.

However, in the results of the experiment Bill did not win the raffle was accepted
at a much higher rate than We know Bill did not win the raffle.

(11) Question #2 : Is might the dual of must? Is possible weaker than might?
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This questions is relevant because it would explain why must can be used with explicit
statements bringing up the possibility of ¬ p. If it’s not a dual with possible, then the
domain of must is smaller than the domain of possible. Therefore both must p and it’s
possible not p can be true.

(12) Question #3 : Can must p be licensed by (inconclusive) statistical evidence?

3.2 Results

Point #1: The results are not compatible with must entailing either knowledge or cer-
tainty.

Point #2: The results are compatible with must begin veridical (must p entailing p).

Point #3: The results support a view where must-might are duals, might is stronger than
possible and certain is stronger than must.
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Implications:
Must p can be used when there is a probability of 0.999. (High, but non-maximal
probability).
Must p can be used in contexts with statistical evidence pointing to p.
The results do not decide one way or the other about the veridicality of must.

4 Other Arguments For Strong Must

Must can signal indirectness without uncertainty

(13) x is prime. x is even. Therefore, x must equal 2.

• If must is semantically weak, is it always accompanied by an uncertainty implicature?

• Lassiter says, not necessarily.

• We might expect an uncertainty implicature if something like certain implies p is true
in all epistemically possible worlds (ε), but must only implies p is true in all maximally
normal worlds in ε (Kratzer 1991).

• This falls apart when we bring in the indirect evidence requirement.

• If certain doesn’t encode indirect evidence, then we could use must in indirect con-
texts (Maximize-Presupposition) even if must is strong enough to express maximal
confidence.

Must is infelicitous with weak epistemics

(14) #It must be raining, but perhaps it is not raining.

• von Fintel & Gillies’ Argumentation: If must expresses universal quantification over ε,
then it “excludes the presence of ¬p-worlds in ε”.

• Lassiter’s Counterargument: Must and perhaps could just be duals.

• Also, must is compatible with other expressions of possibly ¬p.

Inferencing with Conditionals

(15) a. if p, must q.
b. p.
c. Therefore, q.

• This is problematic if must p does not entail p. q is only true in worlds where what we
know is true and p is true and nothing abnormal happens. (the actual world doesn’t
need to be in this set)
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• This is explained if must is veridical.

• There is also a philosophical theory of ‘probabilistic validity’ that fits with Lassiter’s
proposal.

• It says arguments may appear valid if “the truth of the premises guarantees that the
conclusion will have high probability” (p.140)

Upshot: Don’t trust your intuitions.

Distancing

(16) a. Alex: It might be raining.
b. Billy: [opens the curtains] No it isn’t. You were wrong.
c. Alex: I was not! Look, I didn’t say it was raining. I only said it might be

raining. Stop picking on me!

(17) a. Alex: It must be raining.
b. Billy: [opens the curtains] No it isn’t. You were wrong.
c. Alex: #I was not! Look, I didn’t say it was raining. I only said it must be

raining. Stop picking on me!

If this is infelicitous because must expresses maximal confidence, anything expressing less
than maximal confidence should be better.

(18) a. Alex: I’m 99.9% sure it’s raining.
b. Billy: [opens the curtains] No it isn’t. You were wrong.
c. Alex: ??I was not! Look, I didn’t say it was raining. I only said I’m 99.9% sure

it’s raining. Stop picking on me!

5 Ways of Accounting for Must

5.1 Assumptions and Normalcy

von Fintel & Gillies’ semantics are too strong to account for must in the wild. Assump-
tions

(19) a. The domain of must is
⋂
K ∩ ⋂

A
b. Where A is a set of assumptions.
c. Assumptions do not have to be either known or believed with maximal confi-

dence.
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Too Remote Worlds

(20) a. The domain of must is
⋂K − ⋂A

b. Where A is a set of temporary assumptions about what worlds do not hold.
c. i.e. what is known minus too-remote worlds

Kratzer’s Ordering Source

(21) a. must p is true iff p ⊇ ⋂
f(w) ∩ ⋂

g(w).
b. That is, if p follows from the set of maximally normal epistemically possible

worlds.

Note: This is not the way Kratzer uses an ordering source, but it is equivalent to saying
that what we consider to be “normal” is part of what we know.

(22)
must p is undefined if ∃q ∈ f(w) : q ⊆ p ∨ p ∩ q = ∅

otherwise, is true iff p ⊇ ⋂
f(w) ∩ ⋂

g(w)

But this does not capture that must can be used when p has a high probability of
being true.

5.2 Probabilities

First Stab

(23) ∀a ∈ g(w) : P (a) ≥ θ

• θ = some high probability threshhold

• a = an assumption

Problem: Take the lottery scenario, if we assume for tickets t1 through t999 that it is highly
probable they will not win, then we allow ourselves to assume Ticket 1000 must win.

(24)
must p is undefined if ∃q ∈ f(w) : q ⊆ p ∨ p ∩ q = ∅

else, is true iff (p ⊇ ⋂
f(w) ∩ ⋂

g(w)) ∧P (
⋂
g(w)) ≥ θ

Note: Three components: 1) von Fintel & Gillies’ indirectness presupposition, 2) Kratzer’s
ordering source, 3) and a probability statement.

Problem: If we assume to much, then the probability of our assumptions will be low even
though the probability of the relevant assumption is high.
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Second Try

(25)
must p is undefined if ∃q ∈ f(w) : q ⊆ p ∨ p ∩ q = ∅

else, is true iff (p ⊇ ∩f(w) ∩ ∩g(w)) ∧P (p) ≥ θ

Problem for Might
By duality of might and must :

(26)
might q ⇔ ¬must¬q

⇔ ¬[¬q ⊇ D ∧ P (¬q) ≥ θ]
⇔ [q ∩ D 6= ∅] ∨ [P (q) > (1− θ)]

Predicts

• might q is true when its compatible with knowledge and assumptions (even if proba-
bility is zero)

• might q can be true when it is known to be false (but has a high enough probability)

5.3 Final note on Veridicality of Must

If must is veridical...

Then must p can entail p without entailing p is known or p is certain.
We would then have to say that p can be asserted without the speaker knowing or being
certain of the truth of p.

If must is not veridical...

Then must p does not entail p.
And we can still assume assertion requires knowledge and certainty.

A Note on Experimental Data

• The results suggest p is almost as weak as must p.

• Perhaps, agreeing with a proposition p has different requirements than asserting p?
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