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Abstract: Researchers in the 2000s were able to extend many statistical ideas to data 
constrained to a manifold. For example, the mean and variance were generalized by recasting 
them as solution(s) of minimizing a sum of a metric on a data space. Although this was originally 
done with Riemannian metrics, any type can be used. We apply this approach to text metrics and 
explore two applications. First, we consider the variability of English spelling over the last 1000 
years using Levenshtein’s edit distance. It turns out that Middle English has the least 
standardization, and this can be quantified. Second, we consider metrics on words in the sense of 
group theory. Using the word metric, the variability of a group can be defined allowing us to 
answer questions such as “Which is more variable: Z3 x Z5 or Z15?” However, there are many 
other group metrics, and we’ll finish by examining the connection between nonparametric 
statistical methods and metrics on the symmetric group. For example, Spearman’s rank 
correlation is equivalent to the L2 norm on Sn. 
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