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Truth values

2/24tinyurl.com/howtomakebelieve

Declarative sentences are objects that can be true or false.

(1) a. Debrecen is in Hungary. true
b. London is in France. false

We don’t want to relate the entire meaning of declaratives only with
their truth value, but also with their truth conditions.
Do you remember why?

We understand sentences without knowing whether they’re true or
false, we can check.

(2) Kreuzlingen is in Germany. true? false?

We’ll now relate truth values and truth conditions.
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Circumstances of evaluation
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The truth value of a sentence depends on circumstances, for
example, time and place.

(3) a. The Moon is between the Sun and the Earth.
(time: false now, true next week)

b. People drive on the left side of the road.
(place: false here, true in England)

And there are expressions that ‘shift’ the circumstances of
evaluation of a sentence.

(4) a. Next week, the Moonwill be between the Sun and the
Earth.

b. In England, people drive on the left side of the road.



Alternate worlds

4/24tinyurl.com/howtomakebelieve

The past, the future or other actual places are not the only things
that we talk about though.
You’ll often hear (or produce!) statements like:

(5) a. In a different world, I have a house in the countryside
and sell bread for a living.

b. There is an alternate universe in which Japan won
WWII.

c. It can’t be otherwise. Felix is home.

These sentences are true or false from our perspective, but they
invite us to imagine possibilities different from ours.



Alternate possibilities
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We really talk about different possibilities all the time and we barely
ever signal it so explicitly. Modal verbs for example…

(6) a. I could have a house in the countryside and sell bread
for a living.

b. Japan could havewonWWII.
c. Felix has to be home.

Call these alternate possibilitiesworlds.
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Possible worlds
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What is a world? A total description of
states of affairs

The actual world: the true way things
are, aka realityTM

Every other way of putting things
together is a possible world. (Are there
impossible worlds?)
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Lewis, on possible worlds
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Read at least the first two paragraphs of
Lewis (1986), On the Plurality of Worlds.



Possible worlds
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Lewis’s idea: linguistic interpretation is relative to possible worlds.

Some linguistic expressions shift worlds of evaluation explicitly (like
modals and attitudes).

Possible worlds now a basic type in our semantics (type s, for
’situation’)
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Enter Kratzer
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Force and flavor of modals

10/24tinyurl.com/howtomakebelieve

Kratzer: modals vary in force and flavor:

Force: necessity (true in all worlds) vs. possibility (true in at least
one)

(7) a. Colinmust be home. (necessity,□)
b. Colinmight be home. (possibility, ⋄)

Flavor: which worlds are quantified over (those compatible with
beliefs, or laws, or…)

(8) a. Colinmust be home. (The lights are on.) (epistemic)
b. Colinmust be home. (His parole officer said so.)

(deontic)
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Force and flavor of attitudes

11/24tinyurl.com/howtomakebelieve

Attitudes are a way to talk about alternate worlds, and vary (it
seems) in( maybe) force and (definitely) flavor:

(9) a. Julie believes that Colin is home. □?
b. Julie admits the possibility that Colin is home. ⋄?

(10) a. Julie believes that Colin is home.
b. Julie ordered Colin to be home.

For more on this: Wataru Uegaki’s ‘Modality and attitude verbs’ in
upcoming Cambridge Handbook of Modality
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Sentences and possible worlds
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Back to truth conditions:

(11) The moon is made of cheese.
True if and only if the moon is made of cheese.

How can we characterize the semantics of sentences
(‘propositions’) in terms of possible worlds?
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w1: the moon is made of brie
w2: the moon is made of pálpusztai
w3: the moon is made of Lego
w4: the moon is made of rock

Themoon is not made of cheese.



Propositions depicted
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w1: the moon is made of brie
w2: the moon is made of pálpusztai
w3: the moon is made of Lego
w4: the moon is made of rock

Themoon is made of cheese or it is made of lego.



Beliefs and worlds
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Ok, so propositions denote sets of possible worlds. What is the
relation to attitudes?

My beliefs, for instance, do not uniquely determine a world. Some
things they don’t settle:

< Whether or not it rained in Auckland on March 13, 1937
< Howmany toes a vampire bat has
< Judit Polgár’s favorite color

Rather, my beliefs classify a set of possible worlds: worlds we could
actually be in given what I believe
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As Hintikka puts it
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“My basic assumption (slightly
oversimplified) is that an attribution of
any propositional attitude to the person
in question involves a division of all the
possible worlds (more precisely, all the
possible worlds which we can distinguish
in the part of language we use in making
the attribution) into two classes: into those
possible worlds which are in accordance
with the attitude in question and into those
which are incompatible with it.”



Hintikka semantics

16/24tinyurl.com/howtomakebelieve

Hintikka’s (1962, 1969) core idea: Attitude predicates express relations between a
proposition and some set of attitudinal worlds

< Declarative clause denotes set of worlds
< Attitude contributes universal quantification over possible worlds, like

necessity modals (alternatively: subset relation)
< Different attitudes quantify over different sets:

believe: ‘doxastic’,want: ‘bouletic’, etc., like different modal flavors

(12) Jaakko believes [that Tom is Dutch].
∀w ∈ DOXj : dutch′(t)(w) ⇔ DOXj ⊆ {w : dutch′(t)(w)}
‘In each world compatible with what Jaakko believes, Tom is Dutch in that
world’

(13) Jaakko wants [Tom to be Dutch].
∀w ∈ BOULj : dutch′(t)(w)
‘In each world compatible with what Jaakko wants, Tom is Dutch in that
world’
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Substitution revisited
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Recall: Frege’s puzzle.

(14) Mafalda thinks that {Péter Magyar/The PM of Hungary} is on
the roof.

The PM of Hungary in the complement of (14) = whoever Mafalda
thinks is PM of H (on one interpretation!)

Individual relative to a world: individual concept (type ⟨s, e⟩)

(15) JPéterICK = a function fromworlds to the individual in that
world who is Péter

(16) Jaakko believes [that Tom is Dutch].
‘In each worldw compatible with what Jaakko believes,
whoever ‘Tom’ refers to inw is Dutch inw
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Why does Hintikka semantics help?
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The world argument of the individual concept can be satisfied by
the belief world.

(I’m glossing heavily over the details of the composition here; you
also need to make other adjustments.)

How can we account for the ambiguity we discussed yesterday?

(17) M thinks that Péter is on the roof.
Reading 1: M thinks thatwho I think Péter is is on the roof.
Reading 2: M thinks thatwho she thinks Péter is is on the
roof.
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Consequences of Hintikka semantics



Closure properties: belief
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Beliefs seem (at least at first) to be closed under entailment (18)
and conjunction (19)

(18) Bartholomew believes that aliens live on a red planet.
∴ Bartholomew believes that aliens live on a planet.

Schematized: If x believes p and p entails q, x believes q

(Caveats, anyone?)

(19) Bartholomew believes that the aliens are friendly.
Bartholomew believes that his rocketship has enough fuel.
∴ Bartholomew believes that the aliens are friendly and
that his rocketship has enough fuel.

Schematized: If x believes p and x believes q, x believes p and q
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that his rocketship has enough fuel.

Schematized: If x believes p and x believes q, x believes p and q
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These properties are predicted by Hintikkan semantics!
< If my belief‑worlds are a subset of some proposition p, they are

also a subset of every superset p′ of p

< p′ ⊇ p is another way of saying that p entails p′ (convince
yourself this is the case)

On your own: try to understand why the conjunction facts are also
predicted
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But what about other attitudes?
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Suppose Francesca is training for a marathon and has to keep a strict diet, but is
tempted (as we all are) by fried foods. Wemight say the following:

(20) Francesca wants to eat lángos and wants to not eat lángos.

The naive Hintikka semantics we just sketched predicts this to be odd:

(21) ∀w ∈ BOULj : eat′(f, l) ∧ ¬eat(f, l)
Only satisfied if BOULj = ∅

Desires, unlike beliefs, can be inconsistent. Does this mean that Hintikka
semantics just don’t work forwant?
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Revision for want: ordering
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Heim (1992), Stalnaker (1984): Wanting is merely expressing a
preference for ‘best’ worlds.

Roughly: Francesca wants pmeans that Francesca believes
p‑worlds to be more desirable than ¬p‑worlds.

(22) Preference: For worldsw,w′,w′′,w′ <a,w w′′ ifw′ is more
desirable to a inw

Depending on the ordering source of this preference, wemight get
conflicting desires.

Can reconcile this with the Hintikkan picture.
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Want with ordering: examples
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We can reconcile this idea with the Hintikkan picture!

(23) Francesca wants to eat lángos (because eating tasty food is
good).
wlangos <f,w,tastiness w¬langos

‘In all of F’s preferred worlds vis‑a‑vis tastiness
maximization, she eats lángos.’

(24) Francesca wants to not eat lángos (because it will hurt her
athletic performance).
w¬langos <f,w,athleticism wlangos
‘In all of F’s preferred worlds vis‑a‑vis athleticism
maximization, she eats lángos.’
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What Hintikka semantics gets us
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Uniform template for attitude predicates: we can pinpoint lexical
differences in the meaning of DOX, BOUL, etc.

< Amendments to (e.g.) the semantics ofwant still maintain the
core idea of quantification over worlds

Unified treatment of attitude predicates with modals:

(25) Tom is so tall. He must be Dutch.
∀w s.t. w is epistemically accessible to Sp: dutch′(t)(w)

Explanation for Frege’s puzzle (and variants):

(26) a. Renee believes that she saw Clark Kent enter a phone
booth.

b. Renee believes that she saw Superman enter a phone
booth.
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