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Formal modelling of dialogue: how words interact (not only in the dictionary!) EMLex lecture series/S éminaire de l'ATILF

Montague perspective

• intentional logic

• generalized quantifiers (most, few, three, ...)

• first model of the scope ambiguity of quantifiers

• definition of a rigorous syntax semantics interface 15/61

Montague perspective

• intentional logic

• generalized quantifiers (most, few, three, ...)

• first model of the scope ambiguity of quantifiers

• definition of a rigorous syntax semantics interface

• task1 definition of a fragment of English [with categorical grammars]

• task2 specification of the meaning of lexical items [with λ-calcul]

• task3 exhibit how to build semantics representations [with functional application and β-r éduction] 15/61

[Task1] Categorial Grammars

• categories explaining how the word can be compose to build complex structures 16/61

[Task1] Categorial Grammars

• categories explaining how the word can be compose to build complex structures

• differentiate what is left from what is right 16/61
[Task1] Categorial Grammars [Task2] λ-calcul

Functional view of the computation:

• variables are linked by the λ λx.man(x)

• they are markers in formulas

• two terms are composed by the functional application

• β-conversion, α-conversion and η-expansion perform the calculus ((λx.man(x))@(vincent)) man(Vincent)

[Task3] Curry-Howard Isomorphism

Vincent aime Marie (S) S love(vincent, marie) Vincent (NP) NP λP.P@vincent aime Marie (VP) NP \ S λz.love(z, marie) aime (TV) NP \ S / NP λX .λz.X @λx.love(z, x) Marie (NP) NP λP.(P@marie)
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But there is still much to do But there is still much to do But there is still much to do But there is still much to do • inter-sentencial anaphora A man walks in the park. He whistle.

∃x.(man x ∧ walk in the park x) ∧ (whistle x)

• Context Change Potential (CCP) [Heim1983]
The interpretation is done in context and the context is modified by the interpretation.

• Discourse Representation Theory (DRT) [Kamp1981]/File Change Semantics (FCS) [Heim1982] intermediate levels between representation and truth values
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• composition to build a discourse: update TTDL λDSeφ.De(λe .Se φ)
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Type and sentences combinaison

• types : MG TTDL s , d : o Ω γ → (γ → o) → o n : ι → o ι → Ω np : (ι → o) → o (ι → Ω) → Ω
• composition to build a discourse: update TTDL λDSeφ.De(λe .Se φ)

• context manipulation (variable list): A man i walks in the park. He i whistles . A man i walks in the park. He i whistles. Anaphore discursive en TTDL cont.

• "::" context update ι → γ → γ • "sel" pick
A man i walks in the park. He i whistles. Anaphore discursive en TTDL cont.

A man i walks in the park. He i whistles. • Linguistic studies of mental diseases [START_REF] Chaika | A linguist looks at "schizophrenic" language[END_REF]) and [START_REF] Fromkin | A linguist looks at "a linguist looks at 'schizophrenic language[END_REF] • Pragmatic discontinuities in performing verbal interaction (Trognon and Musiol 1996)

• Discontinuities definitive [START_REF] Musiol | Incoherence et formes psychopathologique dans l'interaction verbale schizophrenique[END_REF]): pathological use of discourse planning for patients with schizophrenia (paranoid) under interdisciplinary approaches

• Building of a linguistic resource on mental pathology

• semi-supervised interviews • neuro-cognitive tests • double eye-trackers
• Epistemological and philosophical studies (norm, madness, rationality)

• Identify these purposes with:

• formal models • A lot of administrative steps:

• CPP of the area of the medical institution (including a finalise description of the all protocol) • CNIL

• Data should not be use for/against the patient • Patient involvement (significant loss of participation >55%)

• Heavy protocol 39/61

Semi-Supervised Interview Schizophrenic / Psychologist B 2 How long have you been living there?

A 3 For five years.

58/61

Example 1/2 A 1 I live in Paris.

B 2 How long have you been living there?

A 3 For five years.

A 1 . q B 2 . a A 3 ce = λc. A 3 B 2 ( A 1 c) ce Thanks!

→ β A 3 B 2 ( A 1 ce) 58/61

••••••
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∧

  update TTDL = λABeφ.Ae(λe .Be φ) ∃ λPeφ.∃x.Px(x :: i walks in the park. He i whistles. NP λQeφ.∃x.(man x ∧ Qx(x :: e)φ) λQ.∃x.(man x ∧ Qx) N→NP a λPQeφ.∃x.Pxe(λe .Qx(x :: e )φ) λPQ.∃x.(Px ∧ Qx) N man λxeφ.man x ∧ φe λx.man x NP λQeφ.∃x.(man x ∧ Qx(x :: e)φ) λQ.∃x.(man x ∧ Qx) N→NP a λPQeφ.∃x.Pxe(λe .Qx(x :: e )φ) λPQ.∃x.(Px ∧ Qx) N man λxeφ.man x ∧ φe λx.man x S λeφ.∃x.(man x ∧ walk in the park x ∧ φ(x :: e)) ∃x.(man x ∧ walk in the park x) NP a man λQeφ.∃x.(man x ∧ Qx(x :: e)φ) λQ.∃x.(man x ∧ Qx) NP→S walk in the park λS.S(λxeφ.walk in the park x ∧ φe) λS.S(λx.walk in the park x) S λeφ.∃x.(man x ∧ walk in the park x ∧ φ(x :: e)) ∃x.(man x ∧ walk in the park x) NP a man λQeφ.∃x.(man x ∧ Qx(x :: e)φ) λQ.∃x.(man x ∧ Qx) NP→S walk in the park λS.S(λxeφ.walk in the park x ∧ φe) λS.S(λx.walk in the park x)

S

  λeφ.(whistle(sel e) ∧ φe) ∃x.(whistle x ∧ x =?) NP he λPeφ.P(sel e)eφ λP∃x.(Px ∧ x =?) NP→S whistle λS.S(λxeφ.whistle x ∧ φe) λS.S(λx.whistle x)

S

  λeφ.(whistle(sel e) ∧ φe) ∃x.(whistle x ∧ x =?) NP he λPeφ.P(sel e)eφ λP∃x.(Px ∧ x =?) NP→S whistle λS.S(λxeφ.whistle x ∧ φe) λS.S(λx.whistle x) 28/61

  λeφ.∃x.(man x ∧ walk x ∧ whistle(sel(x :: e)) ∧ φ(x :: e)) ∃x.(man x ∧ walk x) ∧ ∃x.(whistle x ∧ x =?) -1 ∧ -2 -1 λeφ.∃x.(man x ∧ walk x ∧ φ(x :: e)) ∃x.(man x ∧ walk x) -2 λeφ.(whistle(sel e) ∧ φe) ∃x.(whistle x ∧ x =?) 29/61

  λeφ.∃x.(man x ∧ walk x ∧ whistle(sel(x :: e)) ∧ φ(x :: e)) ∃x.(man x ∧ walk x) ∧ ∃x.(whistle x ∧ x =?) -1 ∧ -2 -1 λeφ.∃x.(man x ∧ walk x ∧ φ(x :: e)) ∃x.(man x ∧ walk x) -2 λeφ.(whistle(sel e) ∧ φe) ∃x.(whistle x ∧ x =?)

⇒••

  (deprecation of cognitive flexibility and inhibition).• Oculomotor behavior (double Eye-Trackers) The representation need more than logical semanticsRepresentationUse of SDRT + thematic boxes (grey ones) an dernier euh (→) j'savais pas comment faire j' étais perdue et pourtant j'avais pris mes m édicaments j'suis dans un état vous voyez m ême ma bouche elle est s èche j'suis dans un triste état I didn't know what to do. I was lost. V83 Vous êtes quand m ême bien (↑) G84 J'pense que ma t ête est bien mais on croirait à moiti é (↓) la moiti é qui va et la moiti é qui va pas j'ai l'impression de c ¸a vous voyez (↑) V85 D'accord G86 alors c'est la conscience peut être la conscience est ce que c'est c ¸a (↑) V87 Vous savez c ¸a arrive à tout le monde d'avoir des moments biens et des moments o ù on est perdu Everybody is lost at times. G88 Oui j'ai peur de perdre tout le monde Yes I am afraid I lose everybody. V89 Mais ils vont plut ôt bien vos enfants (↑) G90 Ils ont l'air ils ont l'air mais ils ont des allergies ils ont (→) mon petit fils il s'est cass é le bras à l' école tout c ¸a type of frames: γ findv : γ → v × (v → γ) type of frames: γfindv : γ → v × (v → γ) → v × (v → γ) answer av = v × (v → γ) → γ

•

  Increase the phenomena analyzed in SLAMtk Especially work on syntax and lexical statistics • Try DDN approaches on the SLAM corpus Need more ressources in French • Deeply study the human annotations of the corpus • Increase the coverage of the corpus in volume and number of pathologies studied Collection of data at the Montperrin Hospital of Aix-En-Provence • Define remedial help process • Refine the analysis of dysfunction, opening towards a cognitive interpretation and give more complex context for the interpretation • Defining robust semantics grammars for TTDL • Definition of a TTDL for dialogue framework Ongoing work on questions and answers with Maria Boritchev • (French translation of Fracas) 61/61

But there is still much to do

  

	• Proper name • Proper name
	Vincent vs λP.P@Vincent Vincent vs λP.P@Vincent
	• Pronoms • Pronoms
	x x
	• scope quantifier ambiguity • scope quantifier ambiguity
	Everyboxer loves a woman Everyboxer loves a woman
	• verbal ellipse • verbal ellipse
	Mary went to the party and Vincent to Mary went to the party and Vincent to
	• gapping
	Mary loves Vincent, and Honey-Bunny Pumpkin
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And on the other side of the diagram: LANGUAGE-WORLD

  

	Limits of montageovian approaches
	• Donkey sentences	
	We add information:	Every farmer who owns a donkey beats it
	• time, tense and aspect: Allen logic, Reichenbach, van Benthem
	• event, Davidson	
	• plurial	
	• modalities	
	• ...	
		20/61

(∃x∃y.(farmer x ∧ donkey y ∧ own x y )) → beat x y

corpus hard to constitute [Amb. et al journ ée ATALA 2014]

  

	SLAM SLAM A relatively large corpus A							
			La Rochelle La Rochelle		Lyon Lyon			Total Total
	• Corpus • Corpus	Schizophrenics Schizophrenics	♂ 15 ♂ 15	♀ 3 ♀ 3	tot 18 tot 18	♂ 22 ♂ 22	♀ 9 ♀ 9	tot 31 tot 31	49 49
		Controls Controls	15 15	8 8	23 23	4 4	4 4	8 8	31 31
		Total Total	30 30	11 11	41 41	26 26	13 13	39 39	80 80
	• Formalization • Formalization 31 575 speeches / 375 000 words						
	• question the cognitive reality of semantico-pragmatic models,
	• automatically identify unusual uses of the language La Rochelle	Lyon
	• Epistemology # speeches • Epistemology • question the normative concepts of rationality and logicity # words # speeches S 3 863 11 145 46 859 119 762 4 062 4 433 66 725 79 081 # words T 7 282 72 903 371 12 356
	• study interpretation under linguistic interaction, and the status of implicit norms P + S 3 819 11 517 30 293 138 571 4 098 4 480 33 686 37 842 P + T 7 698 108 278 382 4 156
	Total	22 662	258 333			8 913		116 923
									34/61 38/61 38/61

• Type Theoretic Dynamic Logic (TTDL) (de Groote 2006) : montagovian framework, with dynamicity which add continuation in λ-calculus

From Montague to Dynamic Semantics Dynamic Semantics

• Context Change Potential (CCP) [Heim1983] The interpretation is done in context and the context is modified by the interpretation. • How to use these representations?

Summary Summary

• Usefulness of these representations?
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Summary

• Semantics

• Compositionality (Frege)

• Logical approaches (Montague)

(1) John loves Mary love(John, Mary)

• How to use these representations?

• Usefulness of these representations?

(2) If a farmer owns a donkey, he beats it ∃x(∃y.(farmer x ∧ donkey y ∧ own x y ) → beat x y )

• Cognitive reality, conceptual reality? ...
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Can we understand madness?

The SLAM project -Schizophrenia and Language: Analyse and Modelling A131 Yes you think it's because they were in politics (↑) B132 Yes, so well yeah there was C too who committed murder, uh huh (→) he was there too, the one in B but well (→) it, that, it's because of politics again

Discontinuity example

The schizophrenic switch twice from a theme to another one:
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Discontinuity example

The schizophrenic switch twice from a theme to another one:

• politic death (symbolic)

• death (literal)

The two themes are relied but they express two different realities.

Two conjectures

• Schizophrenics are logically consistent. Hence discontinuities appear in the process which produce the representation, thus at the pragmatic level.
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Two conjectures

• Schizophrenics are logically consistent. Hence discontinuities appear in the process which produce the representation, thus at the pragmatic level.

• Underspecification (ambiguity) plays a central role Slogan: "A choice is never a definitive one!" Phonological, morphological, lexical, discourse, ... 

SDRT [Asher