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MAJOR THEMES

@ What is semantics?

@ Vectors, matrixes

Ordinary language philosophy V2.0: aims at ordinary
(non-technical) language, but heavy use of technical tools

From linguistics (morphology, lexicography)

From math (algebra, information theory)

Logic content: default logic, probabilities, negation, naive
implication

Discussion of big issues: can LLMs have consciousness? are they
intelligent? are they safe?
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METAINFO

e Time/Place Tuesday 12:15-1:45 pm CET/ELTE Logic Dept

o Course webpage, slack
https://nessie.ilab.sztaki.hu/~kornai/2024 /VectorSemantics/
https:/ /vectorsemantics.slack.com

o Prerequisites None

o Requirements regular attendance (max. 3 classes can be
skipped), good knowledge and understanding of the main text,
and active participation in discussions. Participants need to
write 2 short essays (3-3 pages) responsive to the assigned tasks.
By the end of the semester they need to submit another essay
(minimum 4 pages) which relies substantively on at least one
chapter of the book and one of the assigned readings. The
readings will be assigned in consultation with the professor, and
will be in English. Over the semester a total of three essays need
to be submitted. Grades are based on classroom activity (20%)
and the results of these essays (20%-+20%+40%).
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SPELEOLOGY

@ speleum ‘cave’ + ology ‘science of' = speleology ‘science of
caves’

@ Yes, but what is the ‘+' and what is the ‘=" here?

@ We will not look at the etymology because the ordinary speaker
does not have access to it

@ But we will look at the frequencies
@ We will do a fair bit of linguistic analysis

e Starting with a crash course in morphology
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WHAT KIND OF SCIENCE IS SPELEOLOGY?

Obviously, there are caves, and we deeply care about them
But their formation is a matter of geology
Their flora/fauna (very interesting!) is a matter of biology
Their population is a matter of archeology

So we don't have a unified science of speleology, all we have are
theories/principles from other, more coherent theories that we
try to apply/extend to caves

@ Semantics is not any different
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WHAT KIND OF SCIENCE IS SEMANTICS?

@ Obviously people talk to each other, and can understand each
other well enough to cooperate

@ Or go to war when the communication breaks down. The stakes
are high!

@ We will throw everything at the problem: logic, statistics, math,
computer science, linguistics, semiotics, cognitive science,
philosophy ...

@ And see what sticks — whatever works, works, the rest goes on
the back burner

@ The approach taken here is irenic and syncretic

o It will also be bottom up rather than top down
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THE OVERALL MODEL

expressions “forms”

concepts “ideas” “real world”
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COMMUNICATION
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THE PROMPT

Please create a sequence of three images: the first one should show a
woman thinking about a candle. The second should show the woman
saying the word " CANDLE" to the man by means of enclosing the
text CANDLE inside a text bubble coming from her mouth. The third
image should show the man thinking about a different candle.
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irenic ety C19: from Greek eir*\_enikos, from eir*\_
eirenic alt

head irenic

or eirenical

syl ei:rentic

pron <I1rEnik>, <-1ren—>

pos adj.
irenic O.

or irenical

syl i:rentic

pron <I1rEnik>, <-1ren->

pos adj.

qual Chiefly theol.

def tending to conciliate or promote peace.
irenically sub

head irenic

or eirenically

i:1ren:i+cal+
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MORPHOLOGY

Morphemes: minimal signs
Words: minimal free forms
Roots, stems, fully formed words
Lexemes

Clitics, phonological v written words

Word meaning
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INFORMATION

@ Measured in bits

e Can be computed by Shannon's formula H = —X;p; log,(p;)

@ Property of distributions not individual items

e Counts the average number of the best Twenty Questions-style
questions it takes to identify a particular item

e If something contains 21 bits of information, there is no clever

girl who can get to it in 20 questions
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INFORMATION CONTENT OF SENTENCES

Number of possible binary trees over n words is

Co~ 4" /7

or < 2 bits per word (see also Aronoff, 1985)
The word entropy H of a language with Zipf constant B is given by

H ~ Hy + Jot(B/(B = 1) ~ log(B ~ 1) + log(K) — og(1 — )

which yields 12.67 bits for English, 15.41 bits for Hungarian.

Other definitions of logical structure than by parse tree are possible
but they do not alter the picture significantly: logical structure
accounts for at most 15% of the information.
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THE LINGUISTIC SIGN

e The classic model (Ferdinand de Saussure 1916)

A two-part structure composed of form and meaning
e The modern model (Kracht, 2003)

A three-part structure composed of form, category and meaning
@ 4lang

mark  jel nota  znak  shirushi B bia0lj14

mark_ jelél nota znak shirusu 19 biaolzhi4 #Ri& 3 v t[meaning], represent
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COMING ATTRACTIONS/ESSAY TOPICS

e Word frequency distributions, Zipf's Law
n-dimensional space

Hypernode graphs

The syntax of 41lang formulas

Basic units of meaning: are there any?

Compositionality, semicompositionality

Homonymy /polysemy
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