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The stringdist Package for Approximate
String Matching
by Mark P.J. van der Loo

Abstract Comparing text strings in terms of distance functions is a common and fundamental task in
many statistical text-processing applications. Thus far, string distance functionality has been somewhat
scattered around R and its extension packages, leaving users with inconistent interfaces and encoding
handling. The stringdist package was designed to offer a low-level interface to several popular string
distance algorithms which have been re-implemented in C for this purpose. The package offers
distances based on counting q-grams, edit-based distances, and some lesser known heuristic distance
functions. Based on this functionality, the package also offers inexact matching equivalents of R’s
native exact matching functions match and %in%.

Introduction

Approximate string matching is an important subtask of many data processing applications including
statistical matching, text search, text classification, spell checking, and genomics. At the heart of
approximate string matching lies the ability to quantify the similarity between two strings in terms
of string metrics. String matching applications are commonly subdivided into online and offline
applications where the latter refers to the situation where the string that is being searched for a match
can be preprocessed to build a search index. In online string matching no such preprocessing takes
place. A second subdivision can be made into approximate text search, where one is interested in
the location of the match of one string in another string, and dictionary lookup, where one looks for
the location of the closest match of a string in a lookup table. Here, we focus on dictionary lookup
applications using online string matching algorithms.

String metrics may broadly be divided in edit-based distances, q-gram based distances (sometimes
called n-grams) and heuristic distances. To determine edit-based distances one counts, possibly
weighted, the number of fundamental operations necessary to turn one string into another. Operations
may include substitution, deletion, or insertion of a character or transposition of characters. Distances
based on q-grams are obtained by comparing the occurrence of q-character sequences between strings.
Heuristic measures have no strong mathematical underpinning but have been developed as a practical
tool with a particular application in mind. Finally, it is worth mentioning that these families of string
metrics have recently been extended with metrics based on string kernels (Lodhi et al., 2002), which
have been implemented in the kernlab package of Karatzoglou et al. (2004).

The base R installation offers functions for both string metric calculation and online text search.
The adist function computes the generalized Levenshtein (1966) distance between strings while agrep,
based on a library of Laurikari (2001), allows for online approximate text search based on the same
distance metric. In fact, agrep is more advanced than simple approximate search since it allows for
approximate matching against regular expressions. Furthermore, the functions match and %in% can
be used for dictionary lookup based on exact matching while pmatch and charmatch can be used for
lookup based on partial matches. A lookup function based on approximate string matching is not
available in R’s base installation.

The native R implementations are complemented by several several extension packages that
offer offline string matching algorithms. For example, RecordLinkage (Borg and Sariyar, 2012),
MiscPsycho (Doran, 2010), cba (Buchta and Hahsler, 2013), and Mkmisc (Kohl, 2013) offer interfaces
to the Levenshtein distance, while deducorrect (van der Loo et al., 2011) implements the restricted
Damerau-Levenshtein distance1. Although the distances implemented in these packages are all
based on (an extension of) the Levenshtein distance, interfaces may vary: RecordLinkage takes
character data as input and computes byte-wise distances ignoring the possibility of multibyte
character encoding. Packages MkMisc and deducorrect do exactly the opposite and always compare
strings character-wise. The cba package can compute bytewise distances between character data as
well as between lists of integers, leaving a translation from (possibly multibyte character) data to
integers to the user. Finally, the textcat package of Hornik et al. (2013), which implements q-gram
based text classification methods of Cavnar and Trenkle (1994), offers a range of q-gram based distances
which can be computed on a character-wise or byte-wise basis.

There are several packages that offer string-like distance functions applied to specialized objects.
The TraMineR package (Studer et al., 2011) for example implements various distance measures on

1The vwr package (Keuleers, 2013) used to offer its own implementation of string distances but currently
depends on stringdist.
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