Formal marking is redundant with lexico-semantic cues to meaning in transitive clauses
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A great deal of work in linguistic typology has focused on the structure of simple transitive
clauses, consisting of a subject (S), a verb (V), and an object (O). The crucial axes of
crosslinguistic variation for these clauses are (1) the dominant order of these elements, e.g.
SOV, SVO, VSO, etc. (Greenberg, 1963); (2) whether the order of these elements is fixed or
flexible; and (3) whether there is morphological marking (e.g. case marking) distinguishing the
subject from the object (Dryer, 2002). A common assumption is that these features trade off in
the efficient communication of meaning: for example, a language with flexibility in the order of
subject and object must have morphological case marking to distinguish the two, since word
order is not informative (Kiparsky, 1997; Koplenig et al., 2017). Here we challenge this simple
view with experimental evidence from two typologically distinct languages, demonstrating that in
the vast majority of cases in actual usage, the subject and the object are clearly distinguishable
based on their lexical semantics alone, leaving formal marking (in the form of word order or case
marking) nearly entirely redundant.
We evaluated the extent to which subject and object are distinguishable based on lexical
semantics alone using a hybrid corpus/experimental approach. In Experiment 1 we extracted
500 transitive sentences at random from parsed corpora of English web text (UD English v. 2.1:
Nivre et al., 2017), filtering out cases where subject or object were pronouns. We reduced each
sentence to a triplet: the head noun of the subject, the head noun of the object, and the head
lexical verb, converted to past tense to remove number agreement marking. When a triplet is
presented in a shuffled order, it contains neither word-order nor morphological cues to meaning.
We presented shuffled triplets to native English speakers on Mechanical Turk and asked them
to identify which noun was the subject. Across three replications, participants chose the correct
subject with ~90% accuracy (original study, n=79: 88.9%; replication 1, n=78: 90.0%; replication
2, n=84: 90.0%; replication 3, n=82: 90.6%). Thus in transitive clauses as actually produced in
English, word order provides unique information about meaning in only 10% of instances.
In Experiment 2 we repeated the above experiment in Russian, a language with flexible
word order and differential accusative case-marking. We sampled triplets from a parsed corpus
of Russian newspapers (UD Russian-SynTagRus). We removed morphological information by
converting all nouns to nominative case and all verbs to the infinitive. Native Russian speakers
selected the correct subject at a rate of 87.5% (n=93), nearly the same as the English accuracy.
We found that both English and Russian have the same high degree of redundancy of
formal marking with lexical cues to meaning in transitive clauses. Efficiency-based theories of
linguistic typology must take into account the vast redundancy of formal marking in usage. Our
results support efficiency theories based on communication in a noisy channel, which requires
high redundancy (Gibson et al., 2013a,b), or theories based on production constraints rather
than comprehension accuracy (MacDonald, 2013). Our work also joins psycholinguistic work
emphasizing the importance of lexico-semantic cues to meaning, which often override local and
global syntactic constraints (e.g., MacDonald et al., 1994) and take up most storage space in
our knowledge of language (Mollica & Piantadosi, under review).
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