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Fitch (2014) proposed the Dendrophilia hypothesis as a description of the ubiquity
of hierarchical structures in human cognition:

‘Humans have a multi-domain capacity and proclivity to infer tree
structures from strings, to a degree that is difficult or impossible for
most non-human animal species.’ (Fitch, 2014, 352)

Part of Fitch’s supporting evidence concerns Fitch and Hauser’s (2004) demon-
stration that humans learn to recognize sequences of the forms (ab)n and anbn,
while cotton-top tamarins can only learn the former. Fitch takes this to support
the Dendrophilia hypothesis because (ab)n, but not anbn, can be generated in the
limit by constituency-free finite-state grammars. However, this result has been dis-
puted on empirical and theoretical grounds, e.g. Perruchet and Rey (2005), Jäger
and Rogers (2012).

This paper gives a complementary source of evidence for Fitch’s hypothesis.
We examine a corpus from (Savage-Rumbaugh et al., 1993) of 660 utterances
directed in parallel to a bonobo, Kanzi, and a human infant, Alia, together with
descriptions of their behavior in response to those utterances. Unlike grammar
induction experiments such as Fitch and Hauser (2004), these strings are paired
with interpretations. We can then infer aspects of a subject’s interpretation of an
utterance from their behavior, and aspects of the grammatical representation of the
utterance from that interpretation. I argue that Kanzi fails to respond to requests
precisely where correct interpretation requires hierarchical constituency.

Kanzi’s overall performance across the corpus (71.5% ‘correct’ responses ac-
cording to Savage-Rumbaugh et al.’s criteria) is comparable to Alia’s (66.6% ‘cor-
rect’). Usually, though, a correct response could be achieved through common-
sense combination of the concepts expressed by individual words, without using
syntactic information (Anderson’s 2004 semantic soup strategy). One such ex-
ample, carried out correctly by Kanzi, is Put the backpack in the car: few other
actions involving backpacks and cars suggest themselves.



In some cases (e.g. Put the tomato in the oil / Put some oil in the tomato), cor-
rect interpretation requires sensitivity to linear order, but not constituency. Kanzi’s
accuracy on 43 such sentences in the corpus (21 pairs, with 1 example repeated)
is 76.7%, in line with his 71.5% overall accuracy. This suggests that Kanzi can
make use of linear order information in his understanding of spoken English.

However, Kanzi responded correctly to only 4/18 sentences containing coor-
dinated NP objects (22.2%). When asked to Show me the milk and the doggie, he
shows only the dog; when asked to Give the lighter and the shoe to Rose, he gives
Rose only the lighter. Kanzi ignores the first conjunct on 9/18 trials, and ignores
the second conjunct on 5/18 trials.

Despite the small number of critical sentences, this represents a highly signifi-
cant drop relative to both Kanzi’s baseline accuracy (p < 10−4) and Alia’s 68.4%
accuracy on sentences containing the same construction (p < 0.01). This, then, is
a species-specific, construction-specific drop in performance.

I propose that Kanzi’s performance dips precisely here (and not on many other
constructions of comparable length) because correct interpretation of such sen-
tences requires reference to hierarchical constituent structure. Specifically, unlike
the previous examples, Kanzi must recognize that the object of give is the complex
phrase the water and the doggie, and not just, for example, the next noun. Like-
wise, the patient of the action of giving should be the group of objects denoted
by the complex phrase, not just the denotaton of a single noun. Kanzi’s gener-
ally impressive performance therefore only drops where reference to constituency
is required, while Alia has no similar problem. In Fitch’s terms, Kanzi is more
dendrophobic than Alia.
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