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READ S, T   //source and target strings

//initialize variables
SET i=1, j=1, n=|S|, m=|T|, matches=0 

// if the shorter string is at least 65% of the length of the longer string
IF (|S|/|T|) >= 0.65 || (|S|/|T|) >= 0.65 THEN

  // check start and end constraints
  // one of the first two  or the last two characters of the two strings must match
  IF (S[1] == T[1] || S[2] == T[1] || S[1] == T[2]) &
      (S[n] == T[m] || S[n-1] == T[m] || S[n] == T[m-1]) THEN

      WHILE i <= n & j <= m       // comparing characters one by one
        FOR k = j to j+2           // matching within the window of 2 characters
          IF S[i] == T[k] THEN
           
            // found a match
            INCREMENT matches, i
            SET j to k + 1
            CONTINUE WHILE
          ENDIF
        ENDFOR

        INCREMENT i          // character at position i in S does not exist in T
      ENDWHILE
  ENDIF
ENDIF

COMPUTE sim = matches*2/(|S|+|T|)  //computing similarity
RETURN sim  // return the computed similarity

English-Hindi Transliteration Mappings

Transliteration Similarity Metric (TSM)

cancer vs केसर ( )cancer

Obtain mappings for each letter of the Hindi word केसर

Remove mappings 
which do not appear 

in the target word

18 candidate 
transliterations to 2 

candidate 
transliteration

Replacing no mapping with underscore

6 candidate 
transliterations to only 

1 candidate 
transliteration

Evaluation

Test Data:   1000 randomly collected unique pairs from the EMILLE 
corpus with 732 correct and 268 incorrect transliteration pairs.

Task: Check performance of different similarity metrics.

Dice's Coefficient Metric Transliteration Similarity Metric

LCSR Metric` N-gram (3) Metric

Lavenshtein Distance MetricJaro-Winkler Metric

Multiple Measure Agreement Strategy*

Why?  Given the different criteria that these similarity metrics work on, it is 
possible that given a pair of strings one metric gives it a very high score 
whereas the others very low.

How?  Top combination of metrics that performed best (f-measure) given 
different threshold values.

Combination of Dice's Coeffient, 
Jaro-Winkler and the TSM metric 
works best with threshold value 
set between 0.79 and 0.81

Results

Test Data:  2500 English-Hindi sentence pairs.  

Task: Compare each noun word in the source English sentence with every 
word in the Hindi target sentence.  Ask the three methods DC, TSM and JW 
to cast their votes. If a word pair receives at least two votes the pair is 
considered as a transliteration pair.

Result: 1078 pairs found with 94.71% accuracy. 

Experiments with the Gujarati Language

The scripts used by the Gujarati and the Hindi languages have similar 
consonants and vowels that are pronounced the same way. We replaced 
the Hindi letters in our mappings with their corresponding Gujarati letters.

Test Data: 500 English-Gujarati sentence pairs. 

Task: Compare each noun word in the source English sentence with every 
word in the Hindi target sentence.  Ask the three `methods DC, TSM and JW 
to cast their votes. If a word pair receives at least two votes the pair is 
considered as a transliteration pair.

Result: 450 word pairs found with 90.7% accuracy. 

Computing similarity for the examples explained above

cancer vs cancr = 5 matches * 2 / total length 11 = 0.90 TSM sim
cencer vs cancr = 4 matches * 2 / total length 11 = 0.72 TSM sim
Homework vs ho_w__ = 2 matches * 2 / total length 14 = 0.29 TSM sim

Performance of Individual Similarity Metrics

Conclusion

We proposed a bi-directional character(s) mappings. We presented an 
algorithm for computing a similarity measure.  By evaluating various 
similarity metrics individually and together under a multiple measure 
agreement scenario we showed that it is possible to identify English-Hindi 
word pairs that are translation of each other with fairly high frequency. By 
adapting our system to the Gujarati language we showed that our system 
is portable. 

how vs होमवकक  ( )homework


