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Calculate Levenshtein Distance in Python

The calculation of the Levenshtein distance, often referred to as edit distance, is a fundamental

technique in computer science, particularly valuable in fields requiring text comparison and fuzzy
matching. Essentially, the Levenshtein distance quantifies the similarity between two strings by
determining the minimum number of single-character edits required to transform one string into the
other.

This powerful metric was named after Vladimir Levenshtein, who introduced the concept in 1965.
Understanding this distance is crucial for developers and data scientists working with real-world,
often noisy, text data.

The Core Mechanics of Edit Operations

The calculation relies solely on three distinct single-character edit operations. The Levenshtein

distance is defined as the minimum count of these operations needed to achieve string equality:

Substitution: Changing one character for another (e.g., changing 'A' to 'E").
Insertion: Adding a character into the string (e.g., changing 'CAT' to 'CATT").
Deletion: Removing a character from the string (e.g., changing 'CAR' to 'CR").

Consider a simple example to illustrate these mechanics. Suppose we need to calculate the
distance between the two words:

PARTY
PARK

The transformation requires two steps, resulting in a Levenshtein distance of 2. We must first
substitute 'T" with 'K', and then delete 'Y'. If we follow the path shown in the illustration below, the
edit distance is clearly visualized:

P R T Y
P R K
A
Substitute
Delete
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This principle forms the basis for numerous algorithms designed to handle typographical errors and
data inconsistencies.

Real-World Applications and Importance

The practical utility of the Levenshtein distance extends across several important computational
domains. Due to its robustness in measuring string dissimilarity, it is indispensable wherever
variations in input spelling or structure are common.

Primary applications include approximate string matching, which is vital for database searching

when exact matches are unavailable. Furthermore, it is the bedrock of effective spell-checking

systems, allowing software to suggest the closest correctly spelled word based on the calculated
edit distance from the misspelled input.

More broadly, the Levenshtein distance is a key tool in natural language processing (NLP) tasks,

such as DNA sequence analysis, plagiarism detection, and optical character recognition (OCR)
error correction. Its versatility ensures that systems can tolerate minor input errors while
maintaining high accuracy in identification and classification.

Implementing Levenshtein Distance in Python

While one could implement the dynamic programming approach for Levenshtein distance
calculation from scratch using pure Python, highly optimized third-party libraries significantly
streamline the process. For high-performance requirements, the python-Levenshtein module is
the preferred choice, as it provides fast routines based on the C implementation.

This tutorial focuses on leveraging the efficiency of the python-Levenshtein module. Before

proceeding with calculations, the module must be installed within your environment. You can utilize
the standard Python package installer, pi p, using the following command:

pip install python-Levenshtein

Once installed, the necessary function for calculating the edit distance can be imported. We often
alias the di st ance function as | ev for brevity and convenience in coding examples:

from Levenshtein import distance as lev

The following practical examples demonstrate how to apply this imported function effectively to
solve common string comparison problems.
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Example 1. Levenshtein Distance Between Two Strings

This first example revisits our introductory illustration, calculating the Levenshtein distance
between "party" and "park" using the imported | ev function. The function takes the two strings as
arguments and returns a single integer representing the minimum number of edits required.

The code below executes the calculation and confirms the expected result:

#calculate Levenshtein distance
lev(‘party’, '‘park’)

2

As demonstrated, the Levenshtein distance between the two strings turns out to be 2, confirming
our manual derivation that required one substitution (T to K) and one deletion (Y).

It is important to note that the Levenshtein calculation is case-sensitive by default. If a case-
insensitive comparison is needed, standardizing the input strings (e.g., converting both to
lowercase using . | ower () ) before passing them to the | ev() function is recommended.

Example 2: Batch Processing Distance Between Two Arrays

In real-world data analysis, we often need to calculate the Levenshtein distance for multiple pairs
of strings simultaneously, such as comparing entries across two different datasets or columns. This
requires iterating through collections of strings, often represented as lists or arrays in Python.

The following code snippet illustrates how to calculate the Levenshtein distance between every
pairwise combination of strings defined in two separate lists, a and b. We use Python's built-in zi p
function to efficiently pair corresponding elements from both arrays for comparison.

#define arrays
a=
b <-

#calculate Levenshtein distance between two arrays
for i,k in zip(a, b):
print(lev(i, k))

o o~ O
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The resulting output provides four distance measurements, one for each pair compared.
Interpreting this batch output is straightforward:

The Levenshtein distance between '‘Mavs' and 'Rockets’ is 6.
The Levenshtein distance between 'Spurs' and 'Pacers' is 4.
The Levenshtein distance between ‘Lakers' and 'Warriors' is 5.
The Levenshtein distance between 'Cavs' and 'Celtics' is 5.

This technique is essential for tasks such as linking records between two databases where
identifiers might have slight variations or typos.

Additional Considerations and Resources

While the Levenshtein distance is a powerful metric, its cost calculation assumes that all three edit
operations (insertion, deletion, substitution) carry an equal weight of 1. In certain specialized
applications, it may be necessary to assign different weights to these operations, leading to
variations of the edit distance algorithm.

For those interested in exploring related string metrics, consider researching algorithms such as
the Hamming distance (applicable only to strings of equal length) or the Jaro-Winkler distance,
which often performs better than Levenshtein in specific tasks involving proper names or short
strings due to its handling of prefixes.

Mastery of string comparison metrics like the Levenshtein distance is a cornerstone skill for data
cleaning, data integration, and computational linguistics, ensuring data integrity and enabling
robust text analysis applications.
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