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Background: Humans assign meanings to pseudowords by exploiting sublexical form-meaning map-
pings stored in semantic memory [1, 2]. However, how humans segment a novel string of characters
into (familiar) sublexical units to infer potential meanings remains an open question. Recent large
language models (LLMs) provide a computational testbed for this question: engineered as probability
distributions over token strings [3], LLMs segment input text into tokens determined by frequency-
driven algorithms such as byte-pair encoding [4]. This offers a window to investigate whether LLMs,
operating on such statistically derived sublexical units, can produce pseudoword interpretations that
align with human intuitions.

Method: Here, we probed LLMs’ ability to interpret Italian pseudowords using two tasks previously
administered to human participants (60 per task) in [1]. Both tasks employed a two-alternative forced-
choice (2AFC) design: in EXP1, participants selected the more semantically similar pseudoword for a
given real word; in EXP2, they selected the more semantically similar real word for a given pseudoword
(see Fig. 1a). Each task comprised 50 triplets, with a target and two alternatives paired via cosine
similarity in fastText [5], which can derive vectors for pseudowords by summing character n-gram
embeddings: one alternative was randomly selected among those with high cosine similarity to the
target and the other among those with low similarity (see Fig. 1b). We instructed the same tasks to four
state-of-the-art LLMs: two standard LLMs (GPT-4o, DeepSeek-v3) and two with reasoning capabilities
(o4-mini, DeepSeek-R1; see Fig. 1c), performing four independent runs (i.e., reduce output randomness)
at temperature 0.0 per task per model (i.e., give more deterministic output). We then assessed whether
LLMsmatched choices of human participants above chance (50%) using generalized linearmixedmodels
(GLMMs) with random intercepts for items and participants (see Fig. 1d). We also compared against the
alignment between fastText and human reported in [1] as baselines, examined whether reasoning LLMs
outperformed standard ones, and whether reasoning costs (i.e., number of reasoning tokens) predicted
alignment with human choices.

Results: LLMs achieved above-chance alignment with human participants in both experiments, with
the best performance from a reasoning LLM, o4-mini, reaching 59.1% in EXP1 (z = 2.91, p < .01) and
62.5% in EXP2 (z = 4.35, p < .001). However, all LLMs fell substantially short of the fastText baseline in
EXP1 reported in [1] (66.1%, z = 6.86, p < .001). In EXP2, while o4-mini and GPT-4omatched or exceeded
fastText performance (58.0%, z = 2.49, p = .013), DeepSeek-R1 and DeepSeek-V3 did not consistently
outperform the baseline. Furthermore, reasoning capabilities did not confer a consistent advantage,
and their higher reasoning costs did not correlate with better human alignment in either experiment
(all p > .05).

Discussion: Above-chance alignment from LLMs adds new empirical evidence that overall distribu-
tional information of (sublexical) forms predicts human pseudoword interpretation. However, lower
performance relative to fastText, combined with no consistent benefit from reasoning capabilities,
needs further investigation on LLMs tokenization strategies to identify the driving force behind the
alignment.
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Figure 1: Overview. a. Example of the two-alternative forced-choice (2AFC) design in EXP1 and EXP2. Data sourced from
[1]. b. Character n-gram based fastText provides cosine similarities between the target and each alternative, with higher
scores indicating greater semantic similarity. Data sourced from [1]. c. Example of LLMs prompted to respond to each task
in the 2AFC design. Standard LLMs only return their choice between the two options, while reasoning LLMs were instructed
to produce a reasoning trace before the final decision. d. Examples where human and LLM select the same option (top) and
different options (bottom), respectively.

Figure 2: LLM-Human alignment on the two 2AFC tasks. The boxplots were plotted for each model across multiple runs.
The dashed black line indicates the chance level (50%), while the dashed lines in blue and red refer to the baselines for EXP1
and EXP2, fastText predicted accuracy reported in [1], respectively.
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