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Statisticians have been arguing for decades about the relative merits of the 
frequentist vs. Bayesian statistical methods. For a long time, the difficulty and the 
effort required in applying Bayesian methods made their merits virtually irrelevant for 
many researchers. The last years, however, have seen several rapid revolutions in 
probabilistic programming languages that allow researchers to fit Bayesian models in 
a relatively straightforward way. 
In the first part of the talk I will discuss briefly the main advantages of using Bayesian 
methods for data analysis in psycholinguistics (and cognitive science in general): 
(i) The possibility of directly answer the question we are interested in by quantifying 
our uncertainty about the parameters of interest, instead of focusing on rejecting a 
strawman null hypothesis. 
(ii) The flexibility in defining hierarchical models (also known as mixed effects or 
multilevel models) that are highly relevant for the repeated-measures designs used in 
linguistics and psycholinguistics (see also Nicenboim & Vasishth 2016). 
In the second part of the talk, I will discuss my research on computational modeling 
of sentence processing phenomena. I will use Nicenboim & Vasishth (under review in 
JML) as a case study that takes advantage of Bayesian methods. 
The focus of Nicenboim & Vasishth (under review in JML) is on disentangling the 
predictions of two influential models of sentence processing: the activation-based 
model (Lewis & Vasishth 2005) and the direct access model (McElree 2000). These 
two models assume that constraints on working memory influence the speed and 
accuracy of dependency resolution processes. The models give virtually identical 
predictions when comparing only mean reading times (or accuracy). However, the 
use of Bayesian methods to fit reading times and accuracy simultaneously reveals 
interesting differences between the models: it shows that the direct access model 
provides a better fit to the data, and, in addition, where the activation-based model 
fails and how it should be improved. 
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