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Abstract. The most commonly used string similarity measure for spelling
correction is minimum edit distance (MED), which is based solely on the
orthographic similarity between two strings. In order to overcome this
shortcoming, this paper presents a more sophisticated similarity measure that
considers both the orthographic and phonetic similarity between two strings. To
demonstrate the effectiveness of the proposed measure, we implement and test a
spelling correction system and apply it to two languages, namely English and
Korean. We investigate the useful features for each language through various
experiments and achieve 10-best accuracies of 95.2 for English and 97.4 for
Korean.
Keywords: String similarity, Spelling correction, Edit distance, Phonetic
algorithm, n-gram indexing
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Introduction

Spelling correction is a function which automatically corrects a string containing spell
errors. More generally, if a string not in a dictionary is found, similar words with the
string listed in the dictionary will be suggested automatically. Spelling correction can
be a very convenient function when users do not know the exact spelling of a word or
make typing mistakes.
The core technique for spelling correction is an approximate string matching
algorithm. The most commonly used string similarity measure for approximate string
matching is minimum edit distance (MED) [1]. MED between two strings is defined
as the minimum number of editing operations, e.g., insertion, deletion and
substitution, required to transform one string into another.
MED is effective for differentiating orthographic similarity, but not for phonetic
similarity. Therefore, MED is not suitable for catching phonetic or cognitive
mistakes. This paper presents a string similarity measure that combines orthographic
and phonetic features.
Recent approaches to spelling correction based on probability models [2], [3]
require a large training set of spelling errors paired with the correct spelling of the
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word. Such data should be collected from real texts and manually corrected, which is
time-consuming. The method proposed herein, with an ‘unsupervised’ manner, does
not require massive data.

2

String Similarity Measure

The devised scoring function considers the following four features for string
similarity: common letter feature, n-gram overlap feature, edit distance feature, and
phonetic feature.
The following four assumptions for the scoring function are made. First, two
strings with more letters in common are more similar. Second, two strings with a
higher value of ranking score function are more similar. Third, two strings with
shorter edit distance are more similar. Fourth, two strings with shorter edit distance in
phonetic code are more similar.
Various types of function can reflect these assumptions. Each assumption can be
expressed in more than one function. Among the various combinations of these
functions, the optimal can be determined experimentally, and the final score
calculated by multiplication of the functions for the features.

3

Experiments

To evaluate the system performance, k-best accuracy is used, which is the ratio of the
number of candidates containing the correct answer to the total k candidates suggested
by the system (in this study, 10-best accuracy).
In this work, we tested our spelling correction system for both English and Korean.
An English dictionary containing 1,300,000 headwords was used to generate
candidates of strings for the query and an error/correct answer data set of 998 pairs
was used. A Korean dictionary containing 500,000 headwords was used and
error/correct answer data set of 2,579 was used.
Metaphone is used as a phonetic algorithm for English. Two cases were tested with
1) the front 4 bytes of the generated code, and 2) the entire phonetic code. For
Korean, Kodex [4] was used.
To investigate the effect of the parameters used in each feature on the performance
of the system, various combinations of parameters were tested.
Table 1. Top 5 results for English
C

N

E

S

n-gram size

Phonetic code

10-best acc.

1
1
2
1
1

1
0
0
1
1

1
1
1
1
3

1
2
2
2
1

2-gram
2-gram
2-gram
2-gram
2-gram

Metaphone(4byte)
Metaphone(4byte)
Metaphone(4byte)
Metaphone(4byte)
Metaphone(4byte)

95.19
94.79
94.69
94.69
94.69
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Table 2. Top 5 results for Korean
C

N

E

S

n-gram size

10-best acc.

1
1
2
1
1

0
0
0
0
0

1
1
1
1
1

2
3
3
2
2

2-gram
2-gram
2-gram
3-gram
4-gram

97.40
97.29
97.29
97.29
97.21

Tables 1 and 2 exhibit 10-best accuracies of top 5 results with combining features.

4

Conclusion

We have presented a more sophisticated similarity measure than MED by
considering both orthographic and phonetic similarity, and implemented a spelling
correction system based on the proposed similarity measure. The method is language
independent and was demonstrated for both English and Korean. The experimental
results demonstrate that the proposed similarity measure outperforms MED in both
languages for spelling correction problems.
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