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There is growing controversy about the optimum tool for handling linguistic variation. 
The Variable Rule program in its several incarnations (Cedergren & Sankoff, 1974; Rand 
& Sankoff, 1990; Sankoff, Tagliamonte & Smith, 2005) has recently come under attack, 
in part for its aged pedigree but more critically for its (supposed) inferior ability to handle 
the multiplex (socio)linguistic data that is the standard substance of variation studies.  A 
number of other statistical tools have been proposed, most notably R (Baayen, 2008; 
Team, 2007) and derivatives Rbrul (Johnson, 2009).  Seasoned researchers and students 
alike are under increasing pressure to appropriate the newer tools and techniques.  
However, most users do not know the differences among these statistical packages nor 
the background to make informed decisions about how to use them most effectively. 

The proposed workshop will consist of presentations by leading proponents of a range 
of different statistical tools and methods. What are the similarities and differences among 
them? What kinds of data can they handle?  What are their advantages and 
disadvantages?  What strategies does each tool make available for dealing with common 
data problems, e.g. interaction, independence, fixed vs. mixed effects, etc? What is the 
nature of the assumptions they require of the analyst?  A core feature of the workshop 
will be to allow for ample discussion and interaction among panelists and participants.  
Our aim is to provide a state of the art forum that will enable researchers to make 
informed and confident decisions about the statistical tools they employ for explaining 
linguistic variation. 
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 GoldVarb: Still the Gold Standard 
 

Gregory R. Guy 
New York University 

 

Quantitative analysis in sociolinguistics was pioneered by the Varbrul program, 
originally developed by David Sankoff in the early 1970s; its best-known current version 
is GoldVarb.  GoldVarb implements a sophisticated mathematical model of the 
probabilistic operation of variable linguistic processes, in which any optional alternation 
in a linguistic system can be quantified according to two types of parameters: an overall 
probability of a given outcome (the ‘input’ value, p0), and contextual parameters 
indicating the probabilistic effect of constraints on the alternation (factor weights, pi, pj, 
pk,).  Used as an analytical tool, it derives estimates of the values of these parameters for 
a data set, along with measures of significance and other statistics, using a logistic 
multivariate analysis.  It is custom-designed to accommodate the vagaries of natural 
language data, such as empty cells, uneven data distributions, and widely varying Ns.   

In recent years, the use of quantitative analysis in other fields has finally caught up to 
sociolinguistics, leading to the proliferation of other easily obtainable applications (e.g. 



SPSS, R, etc.) that can do multivariate analysis, significance estimation, etc.  These 
alternatives have many advocates, who cite virtues such as their use outside of 
sociolinguistics, facility to test for interaction, and ability to incorporate continuous as 
well as nominal independent variables.   

Nevertheless, for the types of problems it was designed for – discrete linguistic variables 
showing contextual conditioning – Goldvarb is still the gold standard.  The factor weights 
it generates provide specific quantification of the effect of each constraint on a process, in 
a framework that permits easy interpretation and comparability with other constraints and 
processes.  Its foundation in a specific, generalizable mathematical model of grammatical 
operations link it directly to issues in linguistic theory, something that is lacking in 
methodologies imported ad hoc from other disciplines.    
 



 

Interaction effects using Goldvarb 
 

Robert Sigley 
Daito Bunka University, Japan 

 

Logistic regression modelling, as performed by the application GoldVarb, is an easy and 
effective way to quantify, and establish the significance of, main effects from the 
descriptive factors included in a model of linguistic variation. However, the analyst's task 
does not end there, not least because it is also necessary to provide a causal interpretation 
of the statistically-significant effects thus identified. Examining interaction effects (cases 
where several factors in combination influence the dependent variable in ways not 
predictable from their separate main effects) is an important part of such interpretative 
work. Taking the phonological variable of consonant cluster reduction as a case study, 
this presentation will demonstrate ways in which GoldVarb can be used to identify 
significant interaction effects between different factor groups; to aid in display and 
interpretation of interaction effects; and to include interpreted interaction effects to 
produce a more accurate and comprehensive model. 

 

Techniques to be presented: 

(i) a simple test for significance of interaction effects, based on reported model fits; 

(ii) a more reliable test for significance of interaction effects, based on comparisons of 
model log-likelihood; 

(iii) the conditional-weight method of displaying interaction effects; 

(iv) integration of interaction effects into a full model. 



Why stepwise isn’t so wise 

Daniel Ezra Johnson 

When VARBRUL software was developed for fitting regression models tosociolinguistic 
data, it included as a central feature a stepwise ("up and down") routine, the purpose of 
which was to (semi-) automatically select the best model - that is, the set of predictor 
variables that significantly affect the response variable, no more and no fewer. 

But while many sociolinguists have continued to rely on the stepwise routines of 
GoldVarb, Rbrul, or other software, stepwise regression has meanwhile fallen into 
tremendous disfavor in the statistical community, as the following quotations suggest: 

"Personally, I would no more let an automatic routine select my model than I 
would let some best-fit procedure pack my suitcase." (Ronan Conroy) 

"Treat all claims based on stepwise algorithms as if they were made by Saddam 
Hussein on a bad day with a headache having a friendly chat with George Bush." 
(Steve Blinkhorn) 

"I don't know what knowledge we would lose if all papers using stepwise 
regression were to vanish from journals at the same time as programs providing 
their use were to become terminally virus-laden." (Ira Bernstein) 

This talk will explain some of the most important reasons why stepwise regression has 
been discredited, assess the risks of continued reliance on it, and describe methods for - 
and advantages of - building regression models according to currently accepted statistical 
standards. 



A Novice’s Guide to Understanding Mixed Effects Models 
 

Katie Drager 
University of Hawai‘i at Mānoa 

 
Jennifer Hay 

University of Canterbury 

This talk will provide listeners with a basic understanding of mixed effects modeling.  
Using real data from sociolinguistic research, we will step through how to fit a mixed 
effects model in R and then how to interpret the results from the model.  This talk is 
designed to benefit researchers unfamiliar with mixed effects modeling and who either 
wish to adopt mixed effects statistical techniques themselves or who simply want to 
better understand results reported by researchers who use mixed effects models.   



Random forests for variation and change 
 

Sali A. Tagliamonte 
University of Toronto, Canada 

R. Harald Baayen 
Univesrity of Alberta, Canada 

 

Both generalized linear models (e.g. Goldvarb) and mixed effects generalized linear 
models can be challenged by unequal numbers of tokens, different combinations of 
factors and severe interactions — all typical issues for sociolinguistic studies. In this 
presentation we illustrate a new technique that can combat these problems — conditional 
inference trees and random forests. Using the implementation of random forests available 
in the party package in R (Stroble et al. 2009; Hothorn et al. 2006) which implement 
forests of conditional inference trees we provide a step-by-step analysis of a well-known 
linguistic variable — was/were variation —in a socially stratified speech community. 

While mixed effects models are based on various distributional assumptions and require 
the data to meet certain requirements for its parameters to be estimable, random forests 
(Breiman 2001) are non-parametric, which makes them a more flexible tool enabling the 
analyst to include all potential conditioning factors (predictors) in the analysis 
simultaneously, even if these factors are involved in severe interactions, have highly 
unequal cell counts or even empty cells, or are collinear. Within the linear modeling 
framework, this would be impossible, leading to potentially unsolvable computational 
problems and error messages of various kinds.  

The random forest, however, is immune to these kinds of problem, albeit at the cost of 
increased computational complexity due to bootstrap resampling and permutation-based 
evaluation of variable importance.  A random forest analysis will consider all variables in 
their own right, and identify which of these variables are superior predictors. In order to 
determine how the predictors operate together in the random forest, a conditional 
inference tree can be grown which will reveal whether and how different predictors 
interact.  

Our demonstration will show that used in tandem with the linear (mixed) models, random 
forests and condition inference trees are ideal tools for arriving at a full understanding of 
the quantitative structure of a dataset. As such, they offer important new complementary 
methods for the variationists' toolkit. 
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