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all We levelage PsyCHOMNEUISLIC stlidies Ol aHDIgUOUs sC11 Perceptual A Gianni vide il figlio dei medici che correvano la maratona
tences to probe LLMs’ linguistic representations? d. (PR/RC) Gianni saw the son-SG of the doctors-PL who were running-PL the marathon e Temporarily ambiguous sentences (Lee & De Santo 2024)
b Perceptual A Gianni vide il figlio dei medici che correva la maratona o LA vs HA disambiguated by number agreement between
(NPR/PRC) | g/.anm' saw t./;ef .scl).n-iG. of the doc;f)r.s-PL m;ho was running-SG fhe marathon nouns and the RC verb (correva vs correvano,
on-Perceptua ianni amo il figlio dei medici che correvano a maratona .
Background . P LA o 8 . counterbalanced across items)
(RC only) Gianni loved the son-SG of the doctors-PL who were running-PL the marathon
Relative clause attachment ambiguity 4 (I\Ion-Perc)eptuaI A Gianni amo il figlio deSi medici che correva . la maratona Procedure
, " (RC only Gianni loved the son-SG of the doctors-PL who was running-SG the marathon , o
DP1 of DP2 [RC] construction o Tested two Italian-only models, and three multilingual models
e Dependent Measure: surprisal at the disambiguating verb
(1) They saw the daughter of the actress who was on the Results: Surprisal Values by Condition o | o
balcony e Qualitatively: Compare surprisals pairwise (by verb type) to
' . assign LA or HA categorically item-wise.
a. The daughter was on the balcony. |HA: high attach-
: ° Model
ment lﬂtefpfetatlon] Surprisal Values for Perfgerpgtgs‘ljggt)oaagé\leolnperceptual (N) Verbs Sur;f)(;irsgLYtaI:sé;afsogdPeLﬁgpﬁjglﬁ(g):rllg Tt(;rl]izﬁrcaelggtr!?(: (I\;\lgielrbs Surprisal Values fofroi:exrlcnif)rtsjl:;IftF;)-Ig?geerggglrceptuaI (N) Verbs GePpeTto (De Mattel et al. 2020)
b. The actress was on the balcony. |[LA: low attachment X . Alberto (Polignano et al. 2019)
it tati « ° . 35.0 1 80 bert-base-multilingual-cased (Devlin et al 2019)
Interpreta 1()11] 2 . . 325 . xlm-mlm-17-1280 (Conneau et al. 2019)
10- . o T _ l xlm-roberta-large (Conneau et al. 2020)
Cross-linguistic variation 1 : ° HiE ’ Table: Tested Models
(Clifton Jr. & Frazier, 1996; Cuetos & Mitchell, 1988; Gibson et ‘] ’ i l ! §
4 e 22.5 4 :
al., 1999; Shen, 2006; a.o.) @ EEEI] 1 .. .
3 [I] Attachment as Pairwise Comparisons
e LA preference: Basque, Chinese, English, Romanian J R - ma R S S
e HA preference: Dutch, Korean, Italian, Spanish : :
p 7 7 7 p Surprisal Values for Perceptual (P) and Nonperceptual (N) Verbs Surprisal Values for Perceptual (P) and Nonperceptual (N) Verbs AttGChment P’r‘efe’rence % LUW Zf VBT[? Su,rp,rzsa'l(a’) >
for bert-base-multilingual-cased Model for xIm-mIm-17-1280 Model Ve'rb S’U,’]"p’]"’[lsall(b)
Italian Attachment Preferences : ) Lt tach t Pref HIGH if Verb S sal(a)
%0- o | ° acnmen rerference <— 1 er urprisai( a
o Ircl} I‘tﬁh%@?’(jmaén ;(eﬁl% t{pe zﬁ%ctssatt?cgronzeilt preferences .- . . o < Verb Surprisal(b)
rilo osta . Lee e nanto ) : .
( ’ ) . Attachment Preference <— LOW if Verb Surprisal(c) >
® Perceptual verbs (observe, smell, hear) lead to HA N 0- i Verd S calld
e Nonperceptual verbs (marry, know, cook) lead to LA N : T % erb Surprisal(d)
1 + Attachment Preference < HIGH if Verb Surprisal(c)
o Mean HA per Condition e K . - < Verb Surprisal(d)
- Italian RC Preferences LA PRA NEA L NRA LA PRA NEANRA
@ - Results: Categorical Pairwise Comparisons Results
S o e F'it a linear mixed effects model on raw surprisal:
5 Surprisal ~ Verb Type + Attachment Type
E HA Preference Percentage for HA Preference Percentage for HA Preference Percentage for
E. Lo geppetto Lo bert_uncased_L-12_H-768_A-12_italian_alb3rt0 o xIm-roberta-large + Verb Type*AttaChmeIlt Type + (1 I Set)
( <t 0.9 [ :irrf::rt:;;!tigloﬁA% 0.9 4 - :erf::rtcu:;ittgliﬁA% 0.9 4 [ :Zr:::rtCU:;:J/;“ﬁA% . . .
I o~ e No significant attachment or verb type eftects found, nor their
3\ 0.7 0.7 1 0.7 1 . .
Interaction
N - B B o LLMs lacked verb type sensitivity and attachment preferences
® Results consistent across both Italian and multilingual LLMs
o _ e BUT: some trends on the qualitative contrasts = further
© Perceptual VEI"I‘JS Non-Perceptual verbs o0 Percelptual Nonperceptual o0 Perce'ptual Nonperceptual o0 Percelptual Nonperceptual . . . .
(“see”) 3 (“live with”) verb Ty verb T verb Tpe investigations of differences between measures
Cond |t|0n HA Preference Percentage for HA Preference Percentage for
o bert-base-multilingual-cased Lo xIm-mIm-17-1280
Ficure: Adapted from (Grillo and Costa 2015 05 - Nonperceptual A% 09 B NonPerceptus! HA % .
g p ( ) Conclusion
LLMs and Psycholinguistics TL;DR Ambiguity as a privileged ground for
. . cross-linguistic evaluation!
e Psycholinguistics tasks/datasets successfully used to probe 5
LLM behavior (Linzen et al. 2016; Futrell et al. 2019) | , e Results contrast previous work showing LA for LLMs in
o Little work on how LLMs handle RC ambiguity (Davis & Van o o English /Spanish (but different architectures and /or methods!)
Schijndel 2020; Hénot-Mortier 2023; Issa & Atouf 2024) o Next: extensive analysis of techniques (surprisal vs prompting
Selected References vs categorical assignment), mechanisms (causal analysis;
Here: RC Atta(}hment aﬂd LLMS Forrest Davis and Marten Van Schijndel. 2020. Recurrent neural network language models always learn english-like relative clause attachment. arXww preprint arXiv:2005.00165. Want et al 2023)’ and architectures
Jacob Devlin, Ming-Wei Chang, Kenton Lee, and Kristina Toutanova. 2019. Bert: Pre-training of deep bidirectional transformers for language understanding. O Spoi]er alert: Ask us about Engllsh'
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¢ Lo S tested on ltalian show ally type ol attachment Adele Hénot-Mortier. 2023. Do language models discriminate between relatives and pseudorelatives? In Proceedings of the 2023 CLASP Conference on Learning with Small Data (LSD). ='=.| .
preference? Elsayed Issa and Noureddine Atouf. 2024. Context-biased vs. structure-biased disambiguation of relative clauses in large language models. Procedia Computer Science, 244:425-431. 6th
. . . International Conference on Al in Computational Linguistics.
e Do they line up with [talian Speakers? So Young Lee and Aniello De Santo. 2024. Online evidence for pseudo-relative effects on italian rc attachment resolution. Language, Cognition and Neuroscience, 39(9):1212-1229.
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