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Inter-dependency in linguistic data from one speaker:
Assessing Competing Statistical Models

Joseph Roy (University of Ottawa)

Tokens drawn from the same speaker are not independent (in a probabilistic sense) from one
another and this statistical inter-dependence must be accounted for when assessing the statistical
significance and magnitude of the effects of linguistic factors on linguistic variables. The
standard logistic regression based approaches (e.g. Cedergren and Sankoff (1974) inter alia),
however, do not account for this inter-dependence. In both instances, the estimation of the effects
and significance relies on all tokens being probabilistically independent from one another. There
has, however, been a debate as to whether or not this inter-dependency is a problem at all (e.g.
Young and Yandell’s, 1999 response to Saito, 1999). If it is a statistical issue, how should we
control for it in our model, as several alternatives have been proposed (e.g. Saito, 1999, and
Johnson, 2009). While speaker-specific models have been proposed (Saito, 1999) and employed
for linguistic data (Johnson, 2009), population-averaged models have been overlooked as a
solution to the inter-dependency problem. Further, random-effect models have been misapplied
to draw inference on the structure of grammar for a community without properly integrating out
the random-effect for each speaker (Molensbergs and Verbeke, 2005:298-301)

This study first demonstrates the potential problem with GOLDVARB!: A case study of the
Future Temporal Reference sector in Canadian English reveals that the statistical significance
and magnitude of two linguistic factor groups change when we employ a model that accounts for
the inter-dependency of tokens from the same speaker. Then, several types of models are
compared under data simulating a number of conditions (e.g. changes in speaker sample size (10,
30, 100) and tokens per speaker (10, 30, 100)) to assess alternatives to a logistic regression
approach. All of our data indicate that inter-dependency is a problem when assessing the
statistical significance and magnitude of factor groups and that population-average models
perform more reliably under a variety of conditions than any of the alternatives.
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! | use GOLDVARSB as a stand-in for all logistic regression based approaches. The issue | am discussing applies
regardless of which programming package we use (GOLDVARB/SAS/R/SPSS, if we’re implementing any form of
a standard logistic regression, the inter-dependency remains an issue).



