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sugar, a sliced lemon, a tablespoonful of apricot preserve or jam, a pinch each of,
their enjoyment. Cautiously she sampled her first pineapple  and another fruit whose taste she likened
well suited to programming on the digital computer. In finding the optimal R-stage policy from
for the purpose of gathering data and information necessary for the study authorized in the

computer data pinch result sugar
apricot 0 0 2.25 0 2.25
pineapple 0 0 2.25 0 2.25
digital 1.66 0 0 0 0
information 0 0.57 0 0.47 0
P(w,c)

PPMI(w,c) = max(log, ,0)

P(w)P(c)



State of the art NLP
| packages

nlp = spacy.load('en_core_web_md')
tokens = nlp(udog cat car')
for tokenl in tokens:
for token2 in tokens:
print(tokenl.text, token2.text, tokenl.similarity(token2))

dog dog 1.0
dog cat 0.80168545
dog car 0.35629162
cat dog 0.80168545
cat cat 1.0
cat car 0.31907532
car dog 0.35629162
car cat 0.31907532
car car 1.0
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A NP, S noun phrase
X/Y NP/NP, S\NP adj, iTv
X\ Y (S\NP)/NP Tv

Rules

X/y Y = X NP/NP NP => NP
Y X\Y = X NP S\NP => 5
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Dogs Chase White Cats

NP  (S\NP)/NP NP/NP NP

NP

S \NP
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XY!

Y'X

Rules

XYy <X

YY'X <X

NPNP! NP'S

NP'SNP!

NPNP'NP < NP

NPNP'S <S§
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Naturally Occurring Dialogue

“A: mary likes .." “B: john?"

“A: mary likes .." “B: who?”

“A: mary likes ..." “"B: nobody really”



Naturally Occurring Dialogue

A: Ray destroyed . . .
B: ... the fuchsia. He never liked it. The roses he spared . . .
A: ... this time.




Naturally Occurring Dialogue




Computational Dialogue Systems

A: | want to book a ticket ...
B: ... from where?
aeaAilondone s
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Psycholinguistic Analysis

A:The footballer dribbled ...
B (thinking) it means controlling the ball

A: ... the ball across the pitch

A:The baby dribbled ... the milk all over the floor.

Pickering and Frisson 2001




Cognitive Neuroscience
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- Predictive Processing: agents incrementally generate




* Incremental Language Processing
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Outline

e Dynamic Syntax: DS

* CDS for DS
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Dynamic Syntax

?Ty(t)

/\

Ty(e), Fo(mary) ?Ty({(e, t)),<




Dynamic Syntax

“mary likes .."

?Ty(t)

/\

Ty(e), Fo(mary) ?Ty((e 1))

/\

?Ty(e), & Ty({e, (e, t))), Fo(AyAx.like(x, y))




Dynamic Syntax

“mary likes john”

?Ty(t)

/\

Ty(e), Fo(mary) ?Ty({e 1)), &

/\

Ty(e), Fo(john) Ty((e, (e, t))), Fo(AyAx.like(x, y))




Dynamic Syntax

“mary likes john”

Ty(t), Fo(like(mary, john)), <

/\

Ty(e), Fo(mary) Ty({e, t)), Fo(Ax.like(x, john))

/\

Ty(e), Fo(john) Ty({e, (e, t))), Fo(AyAx.like(x, y))
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o X —-> sum or direct sum of the words and phrase
with semantics in X and their probabilities

. —-> a neutral element such as the identity in X

. —> a tensor full of 1'sin X







“mary likes ..."
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“mary likes john”
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Incremental Utterances

‘Babies ...”
pables



Incremental Utterances
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1

Tvomit 4 Tseore Tdribble 4+ Tcontrol baby 4+ Tcontrol milk 4+ Tcontrol footballer 4+ Tcontrol ball



Incremental Utterances

‘Babies ...”
pables

Babies ...




Incremental Utterances

“‘Babies vomit”

Babies vomit

Babies ...




Incremental Utterances

“‘Bables score”

Babies vomit

Babies ...

Babies score




Incremental Utterances

“Footballers ...”

Footballers ...




Incremental Utterances

"Footballers vomit”

Footballers ...

Footballers vomit




Incremental Utterances

“Footballers score”

Footballers ...
Footballers|score

Footballers vomit




Dataset

Kartsaklis D., MS, Pulman S.: Separating disambiguation from
composition in compositional distributional semantics.

. Chose amb|guous verbs and two Iandmark meanlngs from
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Dataset

e Pairs of subjects and complete sentences

(footballers ... , footballers dribble milk)
(footballers ... , footballers dribble ball)

e Pairs of subject+verb and complete sentences:
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DEIF!

Vectors: 300 Dim from Word2Vec,
Tensors: the G&S EMNLP 2011 method




DEIF!

Just subject

footballers control

0.086 footballers ...

0.049 footballers drip

o >



DEIF!

Just Subject

footballers dribble ball

footballers ...
0.0046

0.0019  footballers dribble milk

o >




DEIF!

Subject + Verb

footballers dribble ball

footballers dribble ...

0.22

WE e citsellei dilslhle milk

& >




DEIF!

Complete Sentences

footballers drip ball

footballers dribble ball
0.22 < 0.36 0.36

0.22 footballers control ball

& >




DEIF!

Complete Sentences

babies drip milk

babies dribble milk
0.34 > 0.32 0.34

ORCY babies control milk




Accuracy Results

Accuracy

— G&S
copy-subj :
copy-obj COpYy-0Dbj
add

COpY-Sub|

Partiality

Subj+ Verb Subj+ Verb+QODbj






Work In Progress

Implement the plausibilities model of Clark 2013, Polajnar
et al 2015
Sl Cle R A .




Categorical Semantics

S g il o B grarh b
L l--\-w > b

& V=2 oty s i) TP A S
! L TR N H T A TS AT R A (5

:>

4= S B ool sy g o N . o Foasy T e 3 \ ST AP N x ¢
il £all= i . ~ (ram o R0 AP s S S N anr s | LS AR L L S Tl AL i N S TRyl fian R, LY Do
— Rt W KO 28 S Sed eh Pl St e e R A e S N TNE, SN ] ey To e 0

ity i 1A éat
'y i AR R AR A >0
Moy ) . RS

CCC +
biproducts






