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“IO]ne of my avowed
aims Is to see talking as
a special case or variety
of purposive, indeed
rational, behaviour.” e/
Grice, 1975 @ ¢

Maxims of conversation

. . .
Be truthful, informative,
relevant, brief, clear ...




Views of language

Grammaticalism

Neo-Grice

\

Optimality theory

\

Post-Gricean Game theory . iterated reasoning | RSA |

/ /

Gricean
deas




This course

Day 1

Review of probability theory, reference

Day 2

Scalar and ignorance implicatures

Day 3
Gradable adjectives OR hyperbole and QUD



Resources

WebPPL
WebPPL documentation

webppl-viz documentation
Repository of models (WebPPL, Church)

Web books:
Probabilistic Language Understanding
(GS & MH & JD)
Probabilistic Language Understanding
(GS & MH & MF & JD)
Probabilistic Models of Cognition
(NG & JT)



https://github.com/probmods/webppl
http://docs.webppl.org/en/master/index.html
http://probmods.github.io/webppl-viz/
http://forestdb.org/
https://gscontras.github.io/probLang/
https://michael-franke.github.io/probLang/
http://probmods.org/

Interpretations of probability

* Frequentist: empirical/long-run proportion
* Propensity/intrinsic chance
 Bayesian: degree of belief

All are legitimate for certain purposes.

For cognitive modeling, the Bayesian interpretation is of
primary interest.



Probability distribution

Definition
Given a finite set of mutually exclusive world states T, a probability
distribution over T is a function P : P(T) — [0; 1] such that:

o P(T"Y=3,c7 P({t}), forall T"C T; and
e P(T)=1.

Example

Okay, winter is coming, but, really, who will sit the [ron Throne in spring?

Baratheon Lannister Greyjoy Targaryen
probability 0.1 0.2 0 0.7

Note

It suffices to give the probabilities of all atomic states t € T, as probabilities
for all X C T can be derived.



Notation and terminology

Notation & Terminology

o A(X) — set of all probability distributions over X

o write P(x) instead of P({x})

 the support of P € A(X) is the set Supp(P) = {x € X | P(x) > 0}
o call P(X) flat iff P(x) = P(x") for all x, x" € Supp(P)

o write P(x) ox f(x) as shorthand for P(x) = f(x)

x'eX f(xl)

Probability logic

e P(YUZ)=P(Y)+P(Z)—-P(YNZ)
e P(T\Y)=1-P(Y)



Conditional probability

Conditional probability

Let P € A(T). The conditional probability of event X C T given event
Y C T is calculated by Bayesian update as follows:

P(XNY)

PX 1Y) = =5

lonly defined if P(Y) # 0O

Example
Who will sit the Iron Throne in spring If it Is not Targaryen?

Baratheon Lannister Greyjoy Targaryen

P(x) 0.1 0.2 0 0.7
P(x | not Targ.) 1/3 2/3 0 0




Bayes’ rule

Hypotheses H: {h,, h,, ...}
Possible evidence E: {e,, e,, ...}

P(E =e|H = h;) x P(H = h;)
P(E = e)

P(H=h|E =¢) =

Intuition: inference is inversion of a forward model.



Unpacking Bayes

likelihood prior
posterior |

P(E = e|H = h;) x P(H = h;)

normalizing
constant



The normalizing constant

Frequently you don’'t need P(e) at all:

To compare hypotheses,

P(hjle) ~ Plelh;) ~ P(hy)




RSA...



https://michael-franke.github.io/probLang/chapters/01-introduction.html

