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Words traditionally serve as the basic units in psycholinguistic and linguistic studies
about sentence reading. However, recent evidence indicates that sub-word units (e.g.,
morphemes) or supra-word units (e.g., idioms) may take cognitive priority over word
units. Since these cognitive units may exist at varying linguistic levels, it is difficult to
identify them in strict linguistic terms. Nevertheless, humans are able to learn these
flexible units unsupervised and segment text to these units in real time during reading. In
previous work (Yang et al., 2020), we assumed that the cognitive units could minimize
both long-term and working memory load. Based on the assumption, we designed a
computational model (Less-is-Better; LiB, see Figure 1) to simulate the learning and
segmentation of cognitive units. We evaluated the units generated by the LiB model and
concluded that they show analogies with the cognitive units. However, the LiB-model
units were not evaluated on empirical behavioral evidence.
Typical for the word-based traditional view, patterns of eye fixations during reading
are usually interpreted as a word-by-word process, and the exceptions are interpreted as
that some words are re-fixated or skipped. In present work, we assume that eye fixations
during reading more straightforwardly reveal the locations of the cognitive units, and
attempt to predict the eye fixations by the LiB-model units on both English and Dutch
text. The results show that the LiB-model units can predict eye fixations better than the
baselines assuming that fixations are based on words, better than the Chunk-Based
Learner model (McCauley & Christiansen, 2019), and comparable with the Adaptor
Grammar model (Johnson et al., 2007).
The unsupervised text segmentation models do not aim to simulate the eye
movements of humans, nor they are trained on eye-fixation data. However, our findings
indicate that the units generated by the models, especially the LiB model, can predict
eye fixations during reading. Considering that the LiB model was designed to discover
cognitive units, we interpret the predictive ability as that: 1. the LiB-model units are
analogous to the cognitive units (as already shown in our previous work and further
supported by the current empirical evidence) and 2. the cognitive units control the
fixation locations.

Figure 1:
Illustration of the LiB model: a) information ﬂow in the LiB model; b) the mechanisms in
the text segmentation module; c) the mechanisms in the lexicon update module.
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