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CHALLENGES IN ARABIC IR

o Vocalization

o Use of diacritic marks can give words different

meanings
ale Ambiguous
e];._ Flag
ale Science
?j‘; Taught




CHALLENGES IN ARABIC IR

o Derivational and Inflectional Nature of Arabic

Many definite articles, conjunctions and other
prefixes can attach to the beginning of a word, and
large numbers of suffixes can attach to the end.

New words can be formed by transforming root words

According to Hegazi and Elsharkawi (1985) there are
about 1200 roots.

It 1s possible to derive 120 different forms of nouns by
adding affixes to the basic naked noun, and 1440
different forms of verbs by adding affixes to the basic
naked verb.




CHALLENGES IN ARABIC IR

Arabic  English Arabic  English Arabic  English Arabic  English
word  translation word  translation word  translation word  translation
J'L:laT children oetal!  their children Jalat by child d:zLle  then the child
Ni:b!  children dlak!  my children alzler by cluld Jale?  then cluld
Wikl our children JL:J.:‘:' I children izl by our child JL;LF as children
Jlbl  and his children JELY!  children <Aikr by his child Jalkl§  as the child
Jlak!  his children Jalall the child ahiler Dy his child _'IL:L:;' to children
L{,JLE.]#T her children OMale!l  the children lghaler by her cluld klak!  to her child
r.(,J'uLT their children dzlll  the child laghaler Dy their child ekl to the child
selib]  their children Othake!l  the children ozl by children Wizkly  and our children
P Lak] my children Jgadzlell  the children Lazler by her children JL:L%' ly  and the children
Jizk!  children dzlll  the child ek child ekt 3 and by child
Yizk!  children unkzlell  the children Sale  child oszles s and by children
@lizk]  your children J'uzJeL by children oMzl children dabky  and child
LQlak!  your cluldren < L:laL by his children || laMzl  her cluldren oldely  and children
JS:JLE.I:] your children \Jibl by her children dal  child by and our child
Wiak!  our children _'IL:L:;' L Dbythechildren || «d2l child \ghzly  and her child
izl his children J;LJL. by the child Ozl children shaly  and his children
lglil!  her children dzllly Dby the child Tl s child Lakaky  and her children
r.(,J'Lé_H their children Jukellly by the children Wzl ourchild LGJL.-Jg:;' 5 and to her children
lagllal]  their children Jakzlelly, by the children «lzl  his child Jellls  and to the child

Table 1: Arabic words whose English translations contain the headword child or children.




CHALLENGES IN ARABIC IR

o Irregular Single and Plural Nouns

Regular Nouns

eiM (teacher, masculine)

omlae (teachers, masculine)

427)% (trainer, feminine)

<l (trainers, feminine)

Irregular Nouns

Jib (child)

Jiki (children)

3l (woman)

sl (women)




APPROACHES TO ARABIC IR

o Normalization
e Convert to encoding of choice
 Remove punctuation
 Remove diacritics (weak vowels)
 Remove non-letters
o Change letters to normalized form




APPROACHES TO ARABIC IR

o Morphological Analysis
» Khoja and Garside (1999)
 Removes prefixes and suffixes
o Attempts to map word to root




APPROACHES TO ARABIC IR

o Stemming
o Light stemming

o Remove subset of prefixes or suffixes
Predefined or determined from corpus
* Simple stemming
o Remove vowels from words
e MT-based Stemmer

o Clustering based on English translations

Remove from front Remove Suffixes
Light1 Jbs JIS WJU g none
Light2 g Jb JB JL Jlg JI none
Light3 * d (a
Light8 - e 0y ool ol e
S0 i




APPROACHES TO ARABIC IR

o Character n-grams
o 3 characters, 4 characters, 5 characters
» Beginning of word, end of word, middle of word
o With crossing, without crossing




COMPARISON OF APPROACHES
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Figure 1: Monolingual 11 point precision for basic stemmers,
unexpanded queries




COMPARISON OF APPROACHES

Table 2: Monolingual average precision for basic stemmers,
unexpanded
Stemmer raw norm | lightl | light2 | light3
Av. Precision | .194 238 273 284 317
Pct. Change 23.1 41.1 46.7 63.9
Stemmer raw khoja-u khoja light8
Av. Precision | .194 313 341 376

Pct. Change 61.7 76.2 04.3




COMPARISON OF APPROACHES

without expansion | with expansion
run id stemmer index unit recall | precision | recall | precision
mon0 NONE word 4035 0.2365 4583 0.2872
monl NONE trigram (without crossing) | 3914 0.2398 4632 0.3239
mon2 NONE trigram (with crossing) 4018 2479 4681 0.3178
mon3 Al-Stem stemmer word 4500 0.2858 4864 0.3482
mon4 MT-based stemmer word 4402 0.2948 4885 0.3348
BKYMON | Berkeley light stemmer | word 4543 0.3099 4952 0.3666

Table 4: Monolingual retrieval performances. The number of relevant documents for all 50 topics is 5909. Only the
fitle and description fields were indexed.




COMPARISON OF APPROACHES

a) N-gram (3 characters)
Dice's coefficient Cosine coefficient TF*IDF weight
(threshold =0.6) (threshold =0.7) (threshold=0.01)

Fecall | Precizion| F1 |Becall|Precizion| F1 [Fecall| Precizion| F1
5333 40.81 4622|4134 108 |21.68[3734 269 |31.27

92 83 145 2853|8028 234 |456|4642| 377 [41.61
73.075) 2113 |24.33|65331| 637 (1512|4188 323 |36
Table 1: result nsing 3-gram
b) N-gram (4 characters)
Dice's coefficient Cozine coefficient TF*IDFE
(threshold =0.6) (threzhold =0.7) wetzhi(threzhold=0.01)

Fecall| Precizion| F1 |Becall|Precision| F1 |Eecall| Precision| F1
1.33 50 25015334 5882 [21.74|38.67| 3623 3742
73 1.17 23 |67.85 1.06 2.08 |1 60.71 6.67 (1201

38163 25385 |2445|6333 T2 (11914968 2146 (2471

Table 2: : result wsing 4-gram

¢) N-gram (5 characters)
Dice's coefficient Cosine coefficient TF*IDF
(threshold =0.6) (threshold =0.T) weight(threshold=0.01)
Becall| Precizion| Fl1 |Becall|Precizion| Fl |Becall|Precizion| F1
133 50 259 8 4283 |1348| 667 | 4545 |11.65
7142 7005 (1423|7142 526 1481|6785 974 |17.03
36373 2895 (85413971 2553 (1414|3726 2759 1454

Table 3 : : result using 5-pram




WORK TO BE DONE

o Evaluate techniques that use stemming with
character n-grams

o Crowdsource an Arabic-English lexicon
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