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REPLY TO KNIGHT ET AL.:The complexity of inferences from speech prosody should be
addressed using data-driven approaches
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We are glad our proposed methodological approach (1) raises interest in the community. Knight et
al. (2) make two important theoretical considerations that we would like to further develop here.

The first point they raise concerns the specificity of the pitch prototype of
dominance/trustworthiness: They argue one should demonstrate that these prototypes are specific
(i.e., not shared by other emotional or linguistic traits). Dominance and trustworthiness, while
difficult to explicitly define, are not vague concepts: As is the case for social faces in vision (3), they
constitute the two principal dimensions of the social space experimentally derived for speech with
two-syllable utterances (4). These traits are therefore robust and similar enough between subjects
to emerge as main dimen-sions. The one-dimensional intonation prototypes we derived support
this, with striking similarities across participants. We agree that an important goal of further
experimental studies is to understand the exact relationship between social traits and the
multidimensional space of speech prosody in its full complexity (pitch contour, but also variations
of, for example, intensity, speech rate, and timbre). However, we believe that there is no theoretical
need that the prosodic map of social dimensions be fully specific. This question can be addressed
experimentally thanks to data-driven methodologies such as the one we proposed: Cracking the
code of speech prosody underlying the emotional or linguistic spaces will provide a unique
possibility for quantitatively investigating the similarities between emotional, social, and linguistic
representations, shedding further light on the mechanisms of human communication.

Knight et al.’s (2) second concern relates to the generalizability of the prototypes across multiple
utterances, speakers, and contexts. Our point of view is that targeting a “generic code” does not
imply single, invariant, and linear prototypes for each trait. Considering the cognitive processes
underlying the formation of social impressions from speech prosody as a linear operation (template
matching) is clearly a coarse approximation. However, deriving prototypes in this framework allows
us to examine, in a second step, the limits of this model. Looking for the common roots of speech
prosody does not imply that a unique code is implemented across all speech signals.

Speech is by essence a highly complex and variable signal, such that certain social traits may
interact with other, for example, emotional, traits. Therefore, we encourage future studies—notably
by sharing our tool in open source (forumnet.ircam.fr/product/cleese/) — to investigate these next
questions: Which social traits are robust, which depend more on the underlying content, and how
so0? Our first results indicate that the pitch prototype of dominance is robust across other
utterances and speakers, but that the trustworthiness prototypes derived on “hello” do not
generalize as well to other utterances and speakers. Whether a single or multidimensional
prototype is at play for these and other prosodic dimensions remains to be established.

Reverse-correlation studies involving large datasets (many different utterances and large sample
size) will in particular provide a powerful means to make explicit the causal link between prosodic
variations in speech and the concept of, for example, trustworthiness in its global ecological
complexity.
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