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Spelling errors trends

® Space Omuission Errors (above 70%)
q_)\gT > o lal

® Shape similarity based errors
olssl > Llbal

® Sound similarity based errors
‘L) > o)



Spelling errors trends

® Effect of Shift keys

® 25% of the errors are real-word errors
L;M.«.’\ E L;M,...



Solution Urdu Spell Checking

® Error Correction
m Soundex variations for Urdu
m Edit Distance
m Space omission errors handling

# Ranking (based on)

m Frequency

m Soundex
m Shapex



Soundex Urdu Spell Checking

# Variations

m Encoding first letter

m Increasing Number of letter groups

m Using Hexadecimal (0-F) codes (instead of decimal
codes)

# Ranking (based on)

m Frequency
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Soundex Methodology

# Normalization
m>—> ) Word finally

m 2 2 » With un aspirated characters

m ), sand ¢ become consonants, Syllable initially



Soundex

# Results
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(with 15t letter
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(with 15t [etter not
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Edit Distance Methodology

® Generate corrections by applying Single Edit in
Reverse

® Check the validity of generated correction
m Bigram validity test
m Dictionary Look-up
® Ranking
m Frequency based ranking
m Sound similarity based ranking

m Shape similarity based ranking



Ranking Urdu Spell Checking

m Frequency based ranking
m Sound similarity based ranking
m Shape similarity based ranking

m Ranking for space omission errors



Ranking Urdu Spell Checking

® Sound similarity based ranking

corrections whose Soundex code matched the
Soundex code of error were considered more
likely for being actual intended word.
Example:

L5J is a more likely correction for s\>J compared to b= .



Ranking Urdu Spell Checking

® Frequency based ranking

If a word 1s more frequent in the language,
it 1s ranked higher.

Example:
&) ; 1s a more likely correction for & jg compared to & j/g .



Ranking Urdu Spell Checking

® Shape similarity based ranking

m 35% of the substitution are shape based in Urdu so a
substitution with shape similarity 1s ranked higher.

Q/S;S 1s a more likely correction for «.,SS compared to ng .
m Shape codes (Shapex)

Code Alphabets Code Alphabets
0 JTI 1 dupoo
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Edit Distance Methodology

® Results

Top Top Top Ten Above Total Recall avg size of
One Five %age %age %age result set
%age %age

SE+FR 58.1 90.0 93.5 ! 94.6 8.5

SE +SXR+FR 64.2 89.6 93.9 0.7 94.6 8.5

SE + SPR + FR 64.5 89.6 93.5 1.1 94.6 8.5

SEr SERe SERSrCAt gy 87.1 935 1.1 94.6 8.5

FR

SE: Single Edit

FR: Frequency based Ranking
SXR: SoundeX based Ranking
SPR: ShaPex based Ranking



Space omission €rrors

® Space deletion

m Following joining character
m Deal like other deletion errors using reverse single
edit.
m Following non-joiner character

m Break the words on non-joiner positions (into 2 or
more parts)

m Generate all possible partitions
m Check the partitions for validity



Space omission €rrors

® Ranking

m Frequency based ranking

m Average of parts’ frequencies

m Frequency of the least frequent part

m Ranking on the basis of number of parts in a valid
partition, more parts are less likely.

m Space omission after non-joiner characters 1s more
likely than space omission after joiner characters.

é,w Tis a more likely correction for &Tcompared to § U»T.




Combined approach

# Single Edit + Soundex + Space related error
correction

results from all three techniques are gathered
and best 10 results are selected.



Combined Approach

# Results
Top Top Top Not Total avgo1s:|ze
One Two Five Found Recall el
%age %age %age %age %age v
SEJ’SS; B0 8257 93.91 96.27 3 96.68 6
SE+SPD 82.43 03.08 96.13 3.46 96.54 6
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