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Abstract

In this article, we present a new system of morphological
analysis using the surface patterns of the word to be
analyzed. This approach required in the initial phase a
classification of all Arabic verb roots by using the
morphological rules of these last, and the second phase is
the construction of data base of conjugated surface
patterns.

This system is capable to analyze all Arabic verbs by
decomposing the word to the prefixes, suffixes and roots.
This approach has been tested on a corpus of 4000 verbs,
the results were encouraging, and the error rate is 4%.
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1. Introduction

The morphological analysis has been widely used in
several fields of Natural Language Processing (NLP)
such as Information Retrieval (IR) systems, data mining,
electronic dictionary, tagging systems and language
model.

The several works have been done in the area of the
Arabic morphological analysis. The three approaches are
used in these works [1]:

e The Symbolic approach: this approach is based on
removing all attached prefixes and suffixes in an
attempt to extract the root of a given Arabic surface
word. Several morphological analyzers have been
developed, e.g. [2], [3], [4], [5], [6], [7], and [8].

e The statistical approach: this approach computes the
probability that a prefix, a suffix, or a template would
appear from a corpus of surface word [9].

e The hybrid approach: this approach uses combination
rules of morphemes with statistics. This method is
based to build morphological rules and to estimate the
probability that a prefix, a suffix, or a template would

appear [1].

These approaches have the disadvantages, one mentions
for example:

e The dictionary of stems is very large and it is very
difficult to build a dictionary containing all Arabic

stems. These dictionaries (of stems) contain a sort of
repetition of the verbs having the same morphological
rules (ncﬁ:‘ _ 635” ‘lleA.A:‘ _ tA.Au).

e These approaches use several rules at the time of the
morphological analysis.

To remedy these problems, we have developed a
morphological analyzer independent of stems dictionary
and don't use the rules at time of the morphological
analysis. Our system uses only the surface patterns of the
word to be analyzed.

2. Classification of verbs by using the

surface patterns

The word pattern permits to detect the letters of the root
of the word. The pattern of "0 is "0slad", the letters

" Jeg «a " replace the letters of root of ", and the
pattern of "JdUu" is "J=8" [10].

This type of pattern cannot present the morphological
variations of the word, it is why we proposed an adapted
pattern called surface pattern.

The construction method of this new pattern is:

If one supposes that the word to find his pattern is:

W= |1|2...|n (|i is letter), and R is her root.

The surface pattern of W is p = f, f,...f_, with:

f. is one of the three letters " Jig " if |, isinR

fi =|i if |i isnotin R

And the surface pattern of the root R = 0,0,...9, (J;

isletter)is p= f', f',...f",, with:

fi " is one of the three letters " Jeg« " if ; is a steady
letter at the time of the conjugation of the R.

f.'=0, else

Example:

The conjugation of verb "3 to the imperfect and 1st
person, is "3A1", then the surface pattern of root "3" is
u’d‘gfn and u’d";]n of AR

The surface pattern of "&L" is "&l" and "J&" of "Ju"
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For the construction of data base of surface patterns of
Arabic verbs, we classified more than 9800 root
according to the conception of the surface pattern. We
got more 100 surface patterns (Tablel) of these roots

[11].

Classe Surface pattern
7 el
8 del
9 del

20 el
70 Gt
66 Jadi)
10 Ja
1 =i
2 Jad
3 Jdad
50 Jlad

Tablel: a part of the surface patterns of roots

3. Construction of data base of surface

patterns of verbs
For the construction of data base (DB) of all surface
patterns of Arabic verbs, we developed a program writes
in JAVA to conjugate the 100 surface patterns of roots to
all tenses (8 tenses) and all persons (13 persons and 5
persons of imperative tense (<Y))).
The number of the conjugated surface patterns in the data
base is: 100*8*13+100*5=10900.

In order to eliminate the decomposition phase of the
word to the prefixes, suffixes and roots (during the
morphological analysis), we attached all prefixes and
suffixes to the conjugated surface patterns of DB (the
total number of surface patterns in DB is the order of
350000).

The DB contains other information of types: tense,
person, surface pattern of root ... (Table2).

2 U | asbedl panldl | iy
el uo | eeeed g
&

Surface Person Tense Surface
pattern of root pattern
& -

U " a gz all & bl At
g st ol ”

Table2: an example of a part of the DB.

4. The approach used
morphological
Let w the word to be analysed and E = {p1 s Pyseees Py }

is the DB of the surface patterns.
Our approach consists to finding all surface patterns of w,

in our analyzer

by using the degree of similarity S between w and surface
pattern, S permits to count the number of letters that
repeated in W and in surface pattern. The set of possible
surface patterns of W is:

Sol ={pe E |s(p,w)>0}
We indexed the DB by using S; the research of surface
pattern gets only in a query of size inferior to 20. This
indexation decreases the duration of research in the DB.
After the obtaining the set Sol, we get the information
associated to these surface patterns (tense, person,
surface pattern of root ...).

Example:

The morphological analysis of the word "Caele@" js
achieved by the following stages:

o The system search the surface patterns of "teale B, it
finds "0el=3l". This surface pattern is repeated three

times in our DB : ) )
Uadl A e }L.A-g..z.u Cpeladla *
Uad i &._I}.a.'m-rfa).‘u-t)h'a.c Z).‘@J;BG *
U;é & QL i —r'a‘,.‘M—tJL.AA ;')\@J:_’n‘ R3(a *

e The system uses these solutions to extract the roots
associated to these solutions. Its finds the following
roots: "Alef" ¢ralen (rlen

e The system verifies if these roots exist in the base of
the Arabic roots.

e To the final phase the system presents the just
morphological analysis (Fig. 1).
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§ Bhghon ool e e oo o]

Ol )_'1_4_-| =l | g ‘,.,.L.z.h kij J_'\J_-l
el yadiog yial oh o ui p*ﬁ
poblim iyt P 9 ui e
ol & J » el

Fig. 1: The interface of our morphological analysis
program.

Among the advantages of our system, we mention:

- The phase of decomposition of word (at the time of the
morphological analysis) in prefix, a suffix and root is
eliminated. This operation will decrease the duration of
the morphological analysis.

- Our system doesn't use the morphological rules at time
of the morphological analysis.

- Our system doesn't use the dictionaries of stems.

5. Implementation

The evaluation of our approach is made by the realization

of a program in java. This program is constituted of four

packages:

e Package of conjugation the surface patterns of roots to
all tenses and all persons.

e Package that permits to attach the different suffixes and
prefixes to the conjugate surface patterns.

e Package of indexation of data base of all surface
patterns.

e Package of morphological analysis. This package is
constituted of two modules (Fig. 2), Modulel permits
to find the different surface patterns of word (Input),
Module2 extracts all possible solutions and verify the
validity of these last.

This approach has been evaluated on 4000 verbs, the
error rate is 4% and the duration of these verbs is 10
seconds (2,5ms for each verb).

The majority of these errors (4%) are mainly that the
entered words for the analysis are not the associated
surface patterns.

6. Conclusions

In this article, we presented a new approach of
morphological analysis. This approach has been applied
on the verbs.

This approach remains always true for the derivative
names [12], [13] it is sufficient to construct date base of
surface patterns of derivative names.

This data base of surface patterns of derivative names is
under construction by the help of the linguists.

Patterns »  Modulel Pattern
Data Base [«
A
/  Input ; Module2

Fig. 2
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