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A common strategy in acoustic studies of vocalic sounds is to take formant measurements at a
single point for each target sound (e.g. Peterson & Barney, 1952; Labov, Ash & Boberg,
2005; Hay, Pierrehumbert, Walker & LaShell, 2015). This method inevitably results in a loss
of information about time-varying aspects of speech production. However, it is undeniable
that it has a number of practical advantages: it allows the analyst to use common and well-
documented tools for data analysis (e.g. linear mixed effects modelling), it minimizes the
influence of surrounding sounds and it makes it easy to create familiar scatterplots of vowel
productions. Single-point measurements are also relatively easy to implement as part of
systems that carry out automated vowel analysis with the help of forced-alignment (Fromont
& Hay, 2012; Rosenfelder et al., 2014), and they tend to be relatively accurate even without
manual correction by human analysts (Evanini, 2009).

On the other hand, formant analysis relying on multiple measurements per target sound (i.e.
dynamic formant analysis) may yield a more accurate picture of time-varying properties of
speech sounds, but it presents a number of analytical challenges. Dynamic formant analysis is
a relatively new but increasingly popular approach (e.g. Watson & Harrington, 1999; Fox &
Jacewicz, 2009; Cardoso, 2015). As a result, there are no widely accepted methodological
standards, and analyses by different teams often share little common ground. It is not always
clear in what way a dynamic analysis is superior to a single-point analysis, and what method
one should use to answer a specific question related to speech dynamics.

In this talk, I present a detailed overview of one specific method for dynamic formant
analysis: generalised additive mixed modelling (Wood, 2006). The goal of this talk is not to
argue that additive models provide a one-size-fits-all solution for dynamic formant analysis.
Instead, I will attempt to clarify what types of questions additive models allow us to answer,
and bring attention to a number of methodological issues that need to be considered when
using them. Two problems that will be discussed in detail relate to appropriate random effects
structures for additive models fit to formant trajectories and the use of confidence intervals in
evaluating the results of additive models. I will illustrate these points using Monte Carlo
simulations and data from projects looking at (i) /u/-fronting in Derby English (Soskuthy et
al., 2015) and (i1) coda liquids in Glasgow English (Stuart-Smith et al., 2015).
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