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ABSTRACT

This research paper is an attempt to revise the basic
algorithms which have been developed for name matching,
such as English Soundx and n-gram. It’s an attempt to
developed the basic algorithms to process the Arabic names .
The main objective of this work is to develop new algorithm
to improve the name matching for Arabic names .The
developed algorithm could be used also to process other
names from other languages .It’s an attempt to develop and
enhance work places who in charge to collect customer
information such as Civil Service Department ,Bank Systems
,and other organizations. This work will study and analyze
the most common used algorithms that used to process
personal names. For this purpose this wok builds database of
specific Arabic names of 6753 along with 93 training queries
and 60 test queries. The basic rustles are based on the
comparative analysis of ASoundx and n-gram algorithm
respectively . Recall and precision measuring effectiveness
have been used to evaluate the proposed algorithm. The
obtained results are superior to existing approaches .This work
also develop a special software that could be used by entry
data worker to help them to process and to select the proper
personal Arabic name entry for a particular client .
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1. INTRODUCTION

Personal names are easily misspelled. Many Arabic elderly
people don’t know very well how to write their names
correctly.. Workers of Civil Service Department and other
similar organizations have to make their best guess at how to
register personal information of their customers particularly
elders customers and their representative information.. This
Research has made an attempt to develop English Soundx to
Arabic and propose new language independent approach.

2. CHARACTERISTICS OF THE
ARABIC LANGUAGE

One of the earliest and most complete studies of classical
Arabic was done by Sibawayh in his great work Known as
al-Kitab ‘The Book’ [1]. The Arabic language is one of the
most popular natural languages. More information about the
Arabic Language could be found in [2][3][4][5]-

3. NAME MATCHING TECHNIQUES
3.1 Asoundx

Asoundx, was developed as describe in [6]. soundex
technique developed English Soundx to Arabic, Table 1
illustrate the code set developed for Asoundx.

3.2 N-gram

From [7], introduces two n-gram techniques ,”

gram-count =[N1\ N2|, Gram-dist=|N1|+ [N2| — 2 [N1 \ N2| ¢
Table 2 show how N-grams yielded by ‘boumedian’.

3.3 ArabicSoundx

For building technique for ArabicSoundx, this research Paper
used exist technique approach of English Soundx that using
English letters. For ArabicSoundx technique this research
translate English letters to Arabic letters and choose the first
letter to be constant as in English Soundx technique. This
research not restricts the length of encoded words to 4, as in
the original English Soundex algorithm. This research paper
experimented different lengths of encoded words trying to
discover better performance. Table 1 shows the code set
developed for ArabicSoundex.. For example the code set for *
4alul < is 250 ) because first letter is kept constant 0=, 2= s,
0=13, 5= a all zero between codes are deleted, the word must
consist of four letters only and code set for ¢ a¥s& * is 450 &

Table 1. Asoundx code-set

Code | Arabic Letters Eggtlelzsrz Category
0 s, 5, a,i,0,e,u Vowel
. e Letters
1 O, 8 b,f Labial
2 | dombiia o | kA2SCIKN | ggpiing
3 ada ) E3) t,d Dental
4 ( I Long Liquid
5 &0 m,n Nasal
6 B} r Short Liquid
7 S sh Sharp dental
p 3 gh Gut_tural
aspirate
9 (X h Aspirate
A . W Labial semi-
’ vowel
T Based on
B s diacritic Vowel




Table 2. N-gram yielded by ‘boumedian’

Type | n Grams
Big_ ‘ 7’7 ’ ’ ’ 7 7 HA AN A ’
grams 2 bo’,’ou’,’um’,’me’,’ed’,’di’,’ia’,’an
Tri_ ‘ ’ 7 1 ’ ’ 7 HAY PN Ay ’?
u,oum,u , , €dl, dia,’|
grams 3 bou’,’oum’,’ume’,’'med’,’edi’,’dia’,’ian

Table 3.Initial ArabicSoundx code-set

Code | Arabic Letters Ezgtleliz Category
0 $,5,) a,i,0,e,u Vowel
= e Letters
1 @, b,f Labial
> | dombtaie | KazSOIK | gSiiiams
3 e ) t,d Dental
, Long
4 d I Liquid
5 20 m,n Nasal
6 B) r S’.hoft
Liquid

3.4 EAsoundex )

As shown in Table 3that ¢ (3¢ ¢ B cocesycledcalaze
¢ letters have no counterparts in English .

EAsoundex, and the length of name is still four and all zeros

between codes are deleted as in ArabicSoundx.

Table 4 . Improved EASoundex code-set

Code | Arabic Letters E:?tle'iz Category

0 56,5, 5,56, aioeu Vowel
Letters

1 @, b,f Labial

2| dombotcso | kazscikn | gl

3 ada &) t,d Dental

4 ( | Long Liquid

5 &0 m,n Nasal

6 B} r Short Liquid

7 U sh Palatal

8 (& gh Velar

9 X h Pharyngeal

Example: the code set according to Table 3 for < ~¥s& ¢ is
450 ¢ , for © (es ¢ is 530 —and for ¢ (Slluet is &
134.

3.5 WESoundx

In this technique the first letter assume not to be constant is
translate to code set according to Table 6, the length of name
is four and all zeros between codes 6 are deleted. for example
the code set according to

Table 4 for ‘a¥ &’ is 8450 , for ‘Craes ¢ is 1530 and for
e < is 8134,
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3.6 EASoundx(b)

This technique is similar to EASoundx in code set as in Table
3 but the length of the code is extended to be five. For
example the code set for ‘¥ s&” is & 4500

for ¢ (e s ¢ is 25350 and for © Sallae ¢ is ¢ 1348

3.7 EASoundx(6)

This technique is similar to EASoundx in code set as in Table
6 but the length of the code is extended to be

sex . For example the code set for ‘»¥ &’ is & 45000 , for
‘Crde s ¢ is < 53500 and for ‘allue < is g 13485

3.8 EASoundx(7)

This technique is similar to EASoundx in code set as in Table
6 but the length of the code is extended to be seven. For
example the code set for ‘a¥ & is

& 450000 ,for ¢ (e s ¢ is < 535000 and for ‘Sxllae ¢ s

¢ 134850 .

3.9 DNSA (Diagonal Name Search for
Arabic)

The main idea of this technique is search diagonals which
consists of more consequently numbers of ones
in a matrix.

3.9.1 How DNSA technique work

1- build a matrix :-Size of this matrix depended on the length
of the name which we want to find for its similar names in
Dataset and the names that are in the Dataset

-Length of rows equal to the length of the query name.
-Length of columns equals to the length of the name in the
dataset.

-Element of this matrix consists of zeros and ones

-Value of Element equal to one if any letter of query name is
the same letter of any letter name which is in the dataset.
-Value of Element equals to zero if any letter of query name is
not the same letter of any letter name which is in the dataset.
2- Calculate sum of the most diagonal which consists

of more consequently numbers of ones in matrix

3- Calculate similarity score according to formula (3.3) for
query name and names that exist in the dataset if any name in
the dataset have similarity scoreless or equal to zero point two
(0.2) is consider as similar name to the query name.
Ss=1-(sum/L) (3.3)

Ss are the similarity score.

Sum is the summation of ones on the most diagonal which
consists of more consequently numbers of ones in matrix. L is
the length of the name that exist in the dataset

4-Assign a value for the similarity score.

This Research assume that the value of the similarity score is
less or equal to zero point two (0.2) for some reasons that will
be explained later.

Example

Query name is ¢ ‘4alul

Exist name is © “4slu

Matrix for these names is look like as in Table 5.



Table 5. Matrix for ¢ 4slu! ¢ and ¢ “Aabul

| w [ ]

' 0 0 1 0 0
L 0 1 0 0 0
| 1 0 1 0 0
- 0 0 0 1 0
1 0 0 0 1

Similarity Score Calculation

Sum=4

L=5

Ss=1 — (4/5)

Ss=0.2

Ss < = 0.2 this mean that ‘4l ‘and “4sls) ‘similar to each
other according to DNSA technique.

4. EVALUATION RESULTS

Since Database including only Arabic names is not

readily available, this research was exclusively correct

out using a database borrowed from a Jordanian

telecommunication company. The names included in

the database were reported without diacritics (Tashkel), with

the exceptions of the Arabic letter

“Alif’ (1), for example “_Jled 2eal (v 537 is split to (e 52
U, 2l | This Research used names from dataset as

queries, select names queries randomly and then evaluated the

result for relevance Queries which selected according to group

of specialists. Also this Research prepared 93 training query

according to group of Arabic teacher, these queries was then

used for evaluation different technique. Because that all

dataset names without diacritics except ! , the diacritics was

deleted from set of evaluation queries.

4.1 Result for ArabicSoundx

The selection of the best ArabicSoundx technique was based
on the ‘average precision and R-Precision’ measurement.
Table 6 shows the effectiveness of the

different ArabicSoundx techniques. Testing these tybes of
ArabicSoundx on training set of 93 queries, for ArabicSoundx
and EAsoundex this work recommend a code-set of four
letters the first character of every name was

chosen, while the next three characters were translated
according to Table 3 and Table 4. This research shows that
EAsoundex(5) is the best of these techniques as shown in
Table 6 based on Average Precision result, but based on R-
Precision result the

EAsoundex is the best as shown in Tables 7 , 8. However the
results for soundex(5), EAsoundex(6)

and EAsoundex(7) were very similar.
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Table 6. Arbicsoundx version

B i Avwarags o

B Technigue o F.-Precision

= Precision
ArabicSoumnd

1 ot Q2755879 | 017400830085
EAsoundes

2 Q. 300E0S 024515494
WAsouIndex

3 02302154 013623578
EAsmmden]

4 5) 03983558 1381 TTES
E A smuanad e

5 0. 3983558 01381 TTES

1]

EAsmmden]

=] 7 03983558 013817755

Table7. Average R-Precision for ArabicSoundx and
EAsoundex

algorithem] algorithem? | AverageRB{T1/TIHD3)

ArabicSoundx | EAsoundex - 0071146637

Table8. Average R- Precision for EAsoundx and
EAsoundex(5)

algonthem] | algomthem?2 AverageRP(T1LT2)(93)

EAsoundex | EAsoundex(3) | 0.1053977398

As shown in Table 7 and Table 8 the best algorithm of
ArabicSoundx algorithms for searching Arabic names

is EAsoundex. Figure 1 shows how changing the length of
developed ArabicSoundx techniques codes

between four and seven according to average precision result
from Table 6.

0.6
0.4 -W—H
=@ Avarage
0.2 Precision
0 T T T T T )
1 2 3 4 5 6

Fig. 1 : Modifying in average precision with code
length4 -7

Figure 2 shows how modifying of the length of the developed
ArabicSoundx techniques codes between four and seven

according to R- precision result.



R-Precision

—#— R-Precision
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Fig. 2: Change in R- precision with code length 4 — 7

From Table 6. effectiveness of ArabicSoundx techniques is
enhanced as codes length is between four and five, there are
significant improvements as first character is a constant and
the length of the code set is equal to five.

4.2 Asoundx and EAsoundx

Table 9 shows that Asoundx is better than EAsoundx

Table9. Average R- Precision for EAsoundx and
EAsoundex(5)

| EAsondex | EAsoundex(5) [ 0.105977397 |

As shown in Table 7 and Table 8 the best algorithm of
ArabicSoundx algorithms for searching Arabic names is
EAsoundex. From Table 6. Effectiveness of ArabicSoundx
techniques is enhanced as codes length is between four and
five, there are significant improvements as first

Average Precision

/ 0a
0.4
—a— Average / 04

Frecision :
...-/ 02

— .

4 3 2

Fig. 3 : Average Precision for versions of DNSA

From Table 9 and in figure 3, when the score is decreased
there is an improvement in average

precision so , this Research take the best of these

different types and calculate R-precision for the best

two types Table 10.

Table 10 . effectiveness of DNSA when score is < =0.2 and

<=0.3
7] % Score | Average o
= = o R-Precision
5 E result | Precision
DNSA | ==02 | 0757976 | 0.397043010
DNSA | ==03 |0.392594 | 0.259129430

Based on Table 12 when the best Score for the DNSA
technique is <=0.2.
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4.3 Comparison (Average Precision)

Table 13 shows research result after testing set of 93 queries,
93 user query and 5501 dataset of Arabic names. Table 11 and
figure 4 show that DNSA technique with score value (0.2) is
the best of these techniques for the user. figure 8 shows the
variant Average Precision for these algorithms.

4.4 Comparison (R - Precision)

Table 12 and figure 4 shows that the R-Precision measured
which selected the best algorithm that will retrieve the best
result for the query .

Average Frecision
1
——Average "
; 0.5
Frecsion| | o __g—#—% %4
T T T T T T T [I
§ 7T 868 5 4 3 2 1

Fig. 4 : Average Precision of 93 queries for variant
techniques

Table 11. Average Precision for 93 queries

number | Algonithm Average Precision
1 DNSA(D.2) 0.757976437995630
2 Asoundx 0.581102181645480
3 EAsoundex(5) | 0.398356809119298
4 EAsoundex(6) | 0.398356809119298
5 EAsoundex(7) | 0.398356809119298
& E Asoundex 0.390820578899611
7 ArabicSoundx | 0.275587997348391
8 WAsoundex 0.230216419466333

F-Precision
0.8
4|08
— ——t L2
T —— T T D
8 7T 6 5 4 3 2 1

Fig. 5 : R- Precision of 93 queries for variant techniques



Table 12. R- Precision of 93 queries for variant techniques

mumber Algorithm E-Precision
1 DNSA(D.2) 0.597043010752688
2 Aszounx 0.374473032940775
EAsoundex B
3 0.245154946033061
EAsoundex()
4 0.1391775350547196
EAsoundex(8) N
5 0.1391775350547196
EAsoundex(7) e
] 0.1391775350547196
ArabicSoundx
7 0.174008309513587
WAsoundex
B 0.136235781470184

5. CONCLUSION

This research paper has made an attempt to develop two new
techniques for searching the Arabic names, and compare
them to other existing techniques, the Arabicsoundx
techniques which extended to EAsoundx , Easoundx(5),
Easondx(6) , Easondx(7) and Wasoundx based on English
Soundx . Another technique DNSA with score value equal to
(0.2) . For evaluation purposes, this research constructed a
collection of 6753 Arabic names along with 93 user queries
and 93 testing set of queries. Research result shows that
DNSA algorithm is superior to all other algorithms , on the
other hand DNSA technique is have a smaller recall value ,
this mean that DNSA technique is suitable for the user , but its
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unsuitable for the system. For Arabicsondx which is based on
English Soundex will work only with Arabic names not like
DNSA which it’s a languages independent. This research also
shows that all types of Arabicsoundx is superior to n-gram
and trigram, but not superior to Asoudx. On the contrary the
collection of data set and training set of query have an
important factor that contributes to bringing out this result.
Most Arabic names selected for query, were of length
between 4 and 5. This explains why
Esoundx(5),Esondx(6)and Esoundx(7) have always the same
result. Also this research concludes that there is few number
of errors with Arabic names, because these names are selected
without diacritics(Tashkel) .
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