Acquisition of Desires before Beliefs - A Computational Investigation
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Psycholinguistic theories: Psycholinguistic task — Guess the meaning of a novel verb in a silent scene
* The acquisition of mental verbs requires the development of cognitive and and given utterance (Papafragou et al., 2007)
linguistic skills, e.g., identifying mental content and facility with Sentential o —
Complements (SCs) * Children produced more Desire . mAdis
* Desire verbs are conceptually simpler than Belief verbs » T
* Desire verbs are pragmatically and communicatively more salient * Children produced more Action & -
verbs given Desire vs. Belief cues o
Our Proposal — focus on the syntactic patterns across verb classes: \

* Desire verbs occur mostly with infinitival SC = | want to eat ice-cream

* Belief verbs occur mostly with finite SC = | think she is eating ice-cream Computational task — Predict the verb given Desire & Belief test frames

. . . . Verb: gor .
 Other verbs occur with SCs = | see she is eating ice-cream Syntactic features: || 27 Belief
finite/infinitival SC — Predict verb » Desire
Semantic features : Action
Our gOaI: Believe/Desire semantics
Use a computational model to investigate how the distribution of semantic * Replicates the delayed association of
. . . ope e e, 0.9 M Child stage [—
and syntactic properties over constructions may facilitate the acquisition of i Beliefs to finite SC
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* Model does not encode difference in
« conceptual/pragmatic/syntactic
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Verb Class Likelihood

Methodology: 0 requirements of Desire vs. Belief verbs
* Simulate the psycholinguistic tasks to evaluate the strength of a learned’ T « Input specifies distribution of semantic
COnStrUCtIOh o . Model - Desire test frame Model - Belief test frame Classes With SC types
*E.g., Belief — finite SC construction
* Analyze the contribution of distributional patterns of syntax to the - - - -
Y > SIS 19 P | oYIa Simulation 2: Predict the Event Properties
observed pattern by manipulating the input of the simulation
Our hypothesis — the distribution of syntactic features in the input enables
the replication of the acquisition pattern
She GORPS daddy made pancakes
* Input: a sequence of frames that are collections of syntactic and semantic : Syntacic pattern: <. ¥ N
featu res that CorreSpOnd tO a usage Of a Verb I said the bOX iS blue argl Varg-Z. Yal‘g—3 Ithil‘lk |t’S the trUth
_ . The cow says moo Event Primitives: I hope he will come
* Including mental meaning & SC syntax I asked a question {state, cogitate.belicf} I believe she’s at work
* Learn constructions as probabilistic associations of form (syntactic features) \ : Y, : - : Y,
and meaning (semantic features) Computational task — Predict the semantic properties of the event while
* Constructions emerge by grouping usages (represented as frames) on the focusing on the syntax
basis of their syntactic and semantic similarity Predicate: corp ' Belief
Syntactic features: -
Action Interpretation Mental interpretation finite/infinitival SC L@ Pradict misg Desire
within the SC context Verb: thinl Event Participants: y Pl Acti
- 1'11 ’ Believer/Desirer and event primitives GLion
; Syntactic pattem: . arguments Communication
Verb: make arg-1 V arg-2 V arg-3 Event Primitives: ? -
Syntactic pattern: Arg count: 3 . Perception
arg-1 V arg-2 V arg-3 — SC type: finite —
Event primitives: Utterance S il Utterance Event primitives: o ~8-Desire
{physical, create} / {state, cogitate} e |INniti ' ikeli 0 o e
: Gacky made pancares] kvent porticpents Initial high likelihood of Action p | o—
{perceiver, considerer} event given Its frequency with 2 ZZ: il l./-/""'_"é.
BestCluster(F') = kag%max P(k)P(F|k) |nf|n|tlva| SC ?‘2 50% \Y/
eClusters 2 40%
. lq * Desire event becomes most likely 2 / \‘\-\\\‘\_\‘\‘
® >
i ‘ K from an early stage (around 2K
Verb: say, ask \ Verb: guess. hope \ ] Y 5 ( 10% e
Syntactic pattern: Syntactic pattern: Input frames) i T Bt — ;fo ;f; ;:f joo
arg-1V arg-2 arg-1 Varg-2 V arg-3 Observed Input Frames
arg-1 V arg-2 V arg-3 Event primitives: New cluster? ]
Event primitives: {state, cogitate, belief} 100% i
\-{physicaL communicate}-/ \{state. cogitate, desirej Y, 90% :Ez:f;umcation * More event types have hlg h
g M| percepion likelihood given finite SC vs.
S an | oo infinitival SC
i, //""4 . * Perception and Communication
SC — stands for finite Sentential Complement g events gain likelihood given their
8000 Low SC ——— = frec?uency with finite SC |
7509- B Infinitival-SC ' -fre qu en Cy 0 1000 2000 3(873 S ;u;ialoe d.:,ch]o;u'csgszm:)Soo 8000 9000 10000 o Bellef event becomes most Ilkely
_ * Il Finite-SC Iater in the training
,5 2500 e m Non-SC
2 Occur with .
i% finite SC & Conclusions
>
2 1500 SOMeE  We replicate the higher rate of prediction of Desire verbs vs. Belief verbs in
fo n . . « . o
- infinitival SC early stages

* without encoding a difference in the conceptual, pragmatic,
or syntactic requirements
* The distribution of SC syntax across the semantic verb classes may be an
important determinant of the patterns observed in children
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