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One key cause of incorrect speaker identification is intra-speaker variation (Zhang, 2006). 
With speaker individuality as the overarching topic, and with a particular focus on intra-
speaker variation, this project aims to explore the extent of variation within and between the 
voices of 20 male speakers aged 18-24, from two UK dialects. The project compares 
Manchester and Newcastle English speakers, using the ESRC funded Northern Englishes 
Data, collected by Haddican and Foulkes (2017). Here, there is potential to explore speaker 
accent variation alongside intra-speaker variation in one dialect.

Three 30-second spontaneous speech samples have been extracted for each speaker at three 
different time points from within the same recorded spoken interaction. This allows us to 
maintain our focus on intra-speaker variation by observing how robust different speaker 
modelling methods are to a simple form of within-speaker variation. Although a lot of 
forensic speech science research is concerned with intra-speaker variation across non-
contemporaneous speech samples (see Rose, 2015), we propose that it is still of great value to 
also inspect intra-speaker variation within the same spontaneous speech event, similarly to 
that of Enziger & Morrison (2012) and Ross et al (2019), here differentiating with the use of 
cluster analyses. 
 
To further investigate this form of intra-speaker variation, the present project compares 
computational models of speakers’ speech samples with phonetically-derived representations 
of the same speakers’ samples. They are compared by subjecting the different speaker models 
and representations to cluster analyses which expose the level of similarity between speakers. 
We compare vowel formants and MFCCs in relation to how these speakers cluster at these 
different time points within the same spoken interactions. We also compare Gaussian Mixture 
Models (GMMs) and raw speech measurements in a similar way. We are interested in whether 
or not speakers more-or-less "cluster" in the same ways across these different time points. We 
are also interested in how the different ways of modelling speakers affect the clustering 
patterns. We expect the findings to not only shed light on the robustness of the different 
speaker modelling methods across time, but we also expect to learn more about intra-speaker 
variation in spontaneous speech and across dialects. 
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