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Understanding written compounds: a computational model
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Compound interpretation is a central topic in the literature on lexical processing. To better understand
compound interpretation, we propose a computational model with two independent parallel proce-
dures. The first procedure is based on subliminal low-level statistical learning. It takes as input a
high-dimensional numeric representation of a word’s form (e.g., based on English triphone features,
encoded as letter n-grams), and maps this into a high-dimensional semantic space using word embed-
dings. This procedure is part of what Huettig and Hulstijn [1] call ‘Basic Language Cognition’, the
cognition serving language use in informal settings.

The second procedure makes use of higher-level lexical form units that represent the orthographic
words that readers know thanks to extensive training in literacy. Formally, these higher-level units
function as visual access units for compounds and their immediate constituents. We assume that these
visual access units are in a one-to-one correspondence with their associated semantic embeddings, that
is, they effectively serve as pointers to their embeddings. This second procedure is meta-linguistic in
nature and part of what Huettig and Hulstijn [1] call the ‘Enhanced Literary Mind’. It incorporates
an analogical computation which predicts a compound’s meaning from two sources: first, the mean-
ings of its left and right constituents; second, semantic shift vectors derived from the left and right
constituent compound families, each computed as the centroid of offsets from a constituent itself to
the constituent’s compound family members. This analogical computation formalizes Libben’s insight
concerning morphological transcendence in compound interpretation, albeit in a way that differs from
the CAOSS model [2].

These two procedures were computationally implemented using the Discriminative Lexicon modeling
framework [3], and applied to three datasets: 4,817 compounds from the English LADEC database [4],
5,285 from the MELD-SCH [5] dataset in Simplified Chinese, and 8,607 compounds from the Chinese
Lexicon Project [6, 7] in Traditional Chinese. The new analogy model takes the embeddings of the
two constituents as input and predicts the embedding of the compound. We evaluated prediction ac-
curacy by computing correlations between the predicted compound and all compound embeddings in
the dataset, counting a prediction as correct when the target compound had the highest correlation.
CAOSS received the same input and was evaluated in the same way. The analogy computational model
provides a better account of compound interpretation than the CAOSS model, as reflected in the held-
out prediction accuracies (Figure 1). Correlation-based predictors derived from the model were fitted to
the response latencies using GAMs [8] and outperformed the predictors derived from the CAOSSmodel
by a wide margin. For nominal compounds with clear conceptual relations, the analogical computation
can be seen as a possible formalization of CARIN theory [9], but the analogical computation is more
general and not restricted to conceptual relations.



Book of Abstracts 53

Figure 1: Prediction accuracies of compounds across three datasets. Analogy indicates predictions based on the proposed
model in this study; CAOSS refers to the model of [2]. Each boxplot summarizes the scores obtained from 30 repeated random
train-test splits. For the training split, the Analogy model has slightly lower performance than the CAOSS model in English,
but better performance for both the simplified and traditional Chinese datasets. However, for the test split, the Analogymodel
consistently outperforms the CAOSS model across the three datasets.
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