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Abstract. By (morphologically) similar wordforms we understand wordforms

(strings) that have the same base meaning (roughly, the same root), such as
sadly and sadden. The task of deciding whether two given strings are similar (in

this sense) has numerous applications in text processing, e.g., in information re-
trieval, for which usually stemming is employed as an intermediate step. Maka-

gonov has suggested a weakly supervised approach for testing word similarity.
based on empirical formulae comparing the number of equal and different let-

ters in the two strings. This method gives good results on English, Russian, and
number of Romance languages. However, his approach does not deal well

with slight morphological alterations in the stem, such as Spanish pensar vs.

pienso. We propose a simple modification of the method using n-grams instead
of letters. We also consider four algorithms for compiling a word frequency list
relying on these formulae. Examples from Spanish and English are presented.

a

1 Introduction

Given a large text or text corpus and a pair of wordforms (strings), we consider the
task of guessing whether these two words have the same root and thus the same base

meaning. We call this (morphological) word similarity: two words are similar if they
have the same root. This relation permits grouping together the words having the
same root, e.g., sad, sadly, sadness, sadden, saddened, etc. This task has numerous
applications, such as constructing word frequency lists. Our motivation is to improve

information retrieval and similar practical applications. Consequently, our goal is to
provide a reasonably accurate statistical-based algorithm (tolerating certain error rate)

and not a precise linguistic analysis.
For grouping together the words with the same root, two morphology-based meth-

ods are usually used: lemmatization and stemming. Lemmatization reduces words to

the base form: having → have; stemming truncates words to their stems: having→

hav- (oſten lemmatization task is also referred to as stemming).

Stemming or lemmatization can be used for testing the (morphological) similarity
between two words: both words are first reduced to lemmas or stems; if the resulting

strings are equal then the two given words are declared similar. This gives a symmet-
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Starting from the first word in the list, the algorithm searches for the first similar
word among all words with the same initial letter (not necessary adjacent).

- If such a word is not found, the process is repeated from the second word.

- In case of success, the first word is substituted by the new one-their com-

mon initial part. Its counter is the sum of the counters of the two joined
words. The second word from the pair is eliminated from the list. From the

position of the eliminated word, the algorithm searches for a word similar to

the new first one among the words with the same initial letter.

2. The process is repeated from the second word of the corrected list.

Any of the two algorithms can be implemented in two variants:

- As a direct pass algorithm: the list is processed from the beginning to the end;
- As a reverse pass algorithm: the list is processed from the end to the beginning.

These implementations give different results.

4.2 Experimental Results

For the experiments, we took Spanish texts on mortgage and crediting. This topic is

narrow enough to provide a representative set of similar words. The total number of
words considered was 560 (numbers and words with less then 4 letters were ex-

cluded); again, only alphabetically adjacent pairs were considered. For the experi-
ments, we used the formula (5). Both direct and reverse pass version of the algorithms

were tested. The results proved to be rather similar; Table 4 shows the results for of

Algorithm 1.

Table 4. Experimental results.

Direct pass Reverse pass

RecallR 92.5% 95.4%

Precision P 89.4% 95.0%

F-measure 90.9% 95.2%

4.3 Discussion

Reverse pass implementation proved gave better results for both algorithms. This is

because the length of the common part of the similar words in an alphabetically or-

dered list increases on average. With a direct pass algorithm, the formula fails to de-

tect similarity of words at the beginning and the end of a group of similar words. А

reverse pass algorithm gives strong compensatory effect for truncation of common

part of similar words, increasing the probability of their joining.

Algorithm 2 seems to give better results on texts from some narrow domains,

where many similar words are separated by others in the lexicographic order and

therefore can not be joined by Algorithm 1. However, testing this hypothesis requires

more experiments.
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5 Conclusions and Future Work

We have suggested a modification of Makagonov's method [7] for testing (morpho-
logical) word similarity. His approach is based on an empirical formula trained on a

small number of examples. Our proposed modification uses 3-grams instead of letters

in this formula. In the paper, we have introduced operations of comparison on n-
grams, used by the algorithm. Experiments show improvement of the suggested modi-
fication over the original algorithm. The suggested modification keeps all properties

of the original method: empirical formula does not require any morphological diction-
aries of the given language and can be tuned manually (or trained on a small number

of examples) on a given language or topic.

In the future, we plan to construct other empirical formulae taking into account sta-

tistical regularities of words extracted from the training corpus. We also plan to com-

pare our results using n-grams with n other than 3.
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