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Abstract—The local grammar approach was first used to
discuss recursive phrases that are commonly found in special-
ist literature like biochemistry and then extended to extract
time, date and address expressions from letters. It has recent-
ly been applied to extract person names from English, Chi-
nese, French, Korean, Portuguese, and Turkish news texts.
This paper shows that this approach can also be used to ex-
tract person names from Arabic counterparts.

1. INTRODUCTION

HE local grammar approach was first used to discuss

recursive phrases that are commonly found in specialist
literature like biochemistry and then extended to extract
time, date and address expressions from letters. It has re-
cently been applied to extract person names from English,
Chinese, French, Korean, Portuguese, and Turkish news
texts. This paper shows that this approach can also be used
to extract person names from Arabic counterparts|1].

Harris in [2] defines a local grammar as a way of describ-
ing syntactic restrictions of certain subsets of sentences,
which are closed under some or all of the operations in the
language. Frozen expressions may be considered as a subset
of sentences that have such syntactic restrictions. One can
in fact observe restricted distributions over a number of
words. Consider for example:

Director of (company + thesis + conscience + *choco-
late)

(financial + stock + E) market

The 20 March (next + 2006 + *bombastic)

Recall the definition of frozen expressions given in [3]:
polylexical units having a frozen characteristic defined
through two types of constraints: syntactic and semantic.
We can make in this respect some comments regarding our
domain — news texts:

— Certain expressions are strictly frozen (e.g. stock mar-
ket). We can in fact classify these as “compound words”
without any loss of generality. On the other hand, others
are only partially frozen: they do not accept any comple-
ment (one clearly sees semantic constraints), but offer a
certain freedom: one could thus talk about the director
of small company, the director of doctoral thesis and so
forth. These are called as semi-frozen expressions.

For certain expressions such as times, dates and other
types of proper names, it appears impossible to individu-
ally identify the set of all possible constructions and
much more effective a representation in the form of au-
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tomata. This representation is very natural and can be
read easily (if of course the graphs are well arranged).
We give an example of the local grammar of some Eng-
lish time expressions in Fig. 1 below. It recognizes exp-
ressions like five in the afternoon, 5 p.m., and half past
one.
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Fig. 1 Example of local grammar of time expressions in English

Local grammars as finite state local automata have been
also used to recognize person names in textual documents
[4][51[6][7]. This work extends the work concerning the
recognition of English person names in [1] to Arabic news
texts. In this domain and pretty similar to English, person
names were found to occur frequently in constructions hav-
ing consistent structures in the ‘proximity of Reporting
Verbs (RVs) like (4.“3: said, bl added, T »<: declared,
etc.), which are sufficiently frozen to be described in the
form of local grammars: they contain slots, which can only
be filled in with specific types of linguistic units. An exam-
ple of these local grammars is shown in Fig. 2 below.

This graph is able to recognize constructions like these:

JBPN [zluall 38l 2aaf] TITLE [0s] ORG [O [l ...

said Ahmad al-Fahd al-Sabah OPEC's president that

J8 PN [0 sy ease] AT [c3s] ORG [l G, s¥) sl ala m»
said Mohamed Radwan of Delta Securities “ ...”

JEPN _[csll e lise] TITLE_[olad coa¥) sl o] AT_[J] ORG_[43 [l ...

said Adnan Shihab-Eldin the acting secretary general of OPEC that

The grayed boxes labeled PN, ORG, TITLE, AT are the
names of sub-graphs that recognize candidates of person
names, organization names and job titles respectively.
The grayed box AT is to recognize locative prepositions
such as (J: of), (%, in), (¢ with) and so on. Local



20

Fig. 2 Example of the local grammars of person names in news articles

grammar graphs containing sub-graphs exhibit similarity to
recursive transition networks. Details about their mathemat-
ical formalism and features are discussed in details in [1].

The automatic analysis of natural language texts has in
recent years covered a range of theoretical and practical en-
terprises. One key hybrid enterprise is that of Information
Extraction (IE). As shown earlier, the IE subtask of identi-
fying proper names in running texts is defined as Named
Entity Recognition (NER). In this subtask, finding only
names is called name tagging.

Despite the availability of large lexical systems, the anal-
ysis of naturally occurring texts is still not an easy task. The
difficulty of such analysis is mainly blamed on the ever
growing number of new words arising from new coinages,
slang expressions, and especially person names. The latter
are of particular concern as they fall partly inside and partly
outside the lexicon and grammar of the language and are
frequent in news texts. Despite the fact that the probabilistic
approach (the supervised machine learning)and the symbol-
ic approach (the rule based) have been successful in recog-
nizing Arabic person names in news texts [8],[9],[10] these
approaches require large tagged corpora, dictionaries or
gazetteers, lists of proper names, which could have been
avoided if the local grammar approach was used the way
they do. Our local grammar approach is based on three
main observations. The first is that the subject argument of
the class of verbs known as RVs is a high animacy noun
(i.e. it must refer to a person). The second is that the posi-
tion of the subject argument with respect to the predicate
verb is grammatical (i.e. straight after it in Arabic) and
therefore predictable. And the third observation is that re-
porting verbs are highly frequent in news texts.

Having known that person names cluster around RVs in
news texts, what is left is to device a method to reveal their
local grammar. One way to discover this grammar is to
adapt the spirit of the corpus-based method detailed in and
goes into three analysis:

1. Frequency analysis
2. Collocation Analysis
3. Concordance Analysis

As words formation in Arabic is different from that of
English, the method shown in cannot be directly applied to
Arabic texts and thus extra work is needed. Morphological-
ly speaking, Arabic is a non-concatenative language. The
main problem with generating Arabic verbal morphology is
the large number of variants that can be generated from the

same root . For example, the root (d:é qiyl) can be used to
generate 345 different verbal forms including the RV that
we are interested in such as the verb (d&: said). This leads
to the so called data sparseness problem which adds prob-
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lems to information extraction tasks in languages other than
English. Fortunately, this problem can be solved by apply-
ing a morphological analysis prior to the all three analyses
as this greatly helps the count of all RVs originated from
the same root and later the application of the local gram-
mar.

This paper has two main contributions: the first is to in-
vestigate whether or not person names in Arabic news have
a local grammar and the second is to reveal the most sig-
nificant Arabic RVs as there has been no such an analysis
for this Language.

I1. METHOD

A. Introduction

This section presents the methodology used for extracting
person names from the Arabic financial news by using the
local grammar approach.

B. Data Analysis

We have used the untagged arabiCorpus , which is an on-
line set of Arabic corpora that contains portions of textual
documents articulated from different sources: one year of
Al-Ahram (Egypt - 1999), two years of Al-Hayat (Saudi
Arabia) in separate corpora (1996-1997), and a half year
each of At-Tajdid (Morocco) and Al-Watan (Kuwait), the
Holy Quran, 1001 Nights, several medieval medical and
philosophical texts, 8 Egyptian novels, one Egyptian Arabic
play, and some EgyptChat data acquired from the Internet,
as well as the Penn Treebank news data. Although most of
these corpora are only available in combined groups, indi-
vidual newspapers can be searched separately i.e. according
to a specified domain (news, business, sports, etc.). Table I
shows the number of words contained in each of these cor-
pora.

TasLe L
NumBeR oF worbs IN EACH corpus oF AraBICORPUS

Corpus Name Number of Words
Al-Hayat96 21,564,239
Al-Hayat97 19,473,315
Al-Ahram99 16,475,979
Al-Watan02 6,454,411
Al-Tajdid02 2,919,782
Premodern 912,996
Treebank 598,590
1001Nights 557,908
Modern Literature 403,901
Novels 387,036
Medieval Science 223,249
Egyptian Colloquial | 157,099
Quran 84,532

In addition, arabiCorpus offers an advanced searching
strategy which we use for the benefit of this work as it al-
lows word/phrase search through the use of part of speech
filters which is considered very helpful for the frequency
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analysis required for the acquisition of the local grammar of
person names.

As mentioned earlier, the acquired local grammar is
eventually implemented into cascades of finite state automa-
ta for its readability and speed. We use for this purpose the
finite state editor of Unitex text processor of Marnela-Val-
lée University. The collocation analysis is performed using
the Text Analysis tool as explained in .

C. Frequency Analysis

In this analysis we investigate the frequency distribution
of the RVs in the biggest amongst news arabiCorpus corpo-
ra, Al-Hayst (1996) corpus, only. The list containing these
RVs with their English translations follows:

J&@: said

dila : added
24 told

LaY : noted

3 : reported
A suggested
& . commented
3 stated

olel
& urged

wald : concluded

announced

The frequency results as found in Al-Hayat (1996) for
each of these Arabic RVs are illustrated in Table II.

TasLe Il .

FRrReQUENCY DisTRIBUTION IN AL-HAYAT (1999)
RV Frequency | Freq/100000 words
Ja 104,161 483
Bl 27,388 127
B 21,072 98
<bal | 21,062 97
el 18,206 84
cHA 13,550 16
Se | 2,001 9
B 1,500 7
Al 1,216 6
o=l 1922 4
S 638 3

It should be noted that each of these frequencies repre-
sents the occurrence of all the forms a given RV can have.

For example, the frequency results for the verb JE are dis-
tributed over 345 different forms such as (34,501) J&s,
(15,539) J& (6,476) <y (6,476) Joks, (5,883) Jai,

(3,300) ;,_ué, (2,944) Jo g ctc. Thus, the concordance

analysis has to include not only one form, but others that
frequently occur too.

D. Collocation Analysis

The collocation analysis is to discover the words (tokens)
that frequently collocate with the Arabic RVs. We per-
formed it against a small but mixed portion of Al-Hayat
(1996) news corpus because we only needed to know the
types and not all the occurrences of the RVs collocations.
The results shown in Table III are those for the most fre-

quent RV - Jé

TasLe III.

CorocatesFor J& F = 4.8 and o = 32.
Collocate | Left | Right | fieq K-score !
Ao, 12,49 (1 2,497 78
» 2 1,539 | 649 2,188 54
= 1,224 | 55 1,279 32
e 559 22 581 14
ey 537 0 537 13
s 267 0 267 8

A closer examination of J® collocations shows that this
RV mostly collocates with tokens such as the function

words (4, ,&Y), the speech mark (»), the prepositions (

o ,‘_,A) These collocations, as we show later, are of
great importance and must be taken into considera-
tion.

E. Concordance Analysis

This section only shows the concordances of J8y - the
most frequent form of J@ RV concatenated with the con-

junction s (and). They are generated from Al-Hayat (1996)
using arabiCorpus searching tools, which in addition to the
frequency information returns, citations (concordances) for
the searched word and each of its inflected forms. These ci-
tations are ten words length and can be sorted according to
the word appearing before/after the concordance word (i.e.

d‘-ﬂ). Below are some examples of these concordances that
contain Arabic person and organization names.

il glae laliall gal O Al o1 351l a5 5 e g Blue JBy
Uiy o geg siilge G Lol fm jla )5 (5 g0 denl Bl JUEy

Asnll gy Al g Jaghaadll g5l 550 ey ol Juealy jadllae g8y

il o)) Al Al a e A betinn¥! (aniad gy | Busas3alyy il g
Gl 38 il 38558 Gapull Gl iy Lagdl 50 30 5 sl o aly alBg

.Jeﬁ el C_U:.\ 2‘1 cLalll da ((ELP.M)) 7(_1 (()L.;s ,_.a!‘» &

il gLl (Pa Y1 ) Joagll S 4 03l iy JBg

Aot Gl sl oS el @il b e g3 g ool sl nl JBg
6ol sl £ Lanyl & i Y sam gl A aly GLI S al ) Jyg
GUEY wa 56l 15510 Garishaslill &) ubanyy anily GLLIN 2852 sl ) JBg
bl 2 yiley Leag 5B 3 b je LSl il jlo ) (0 pana | ) JiBg

'K — score = w, f' and 7 the average and standard deviation of

the frequency of all words/;okens in the corpus.
2 This the form of the quotation mark used in Al-Hayat newspaper.
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A deep assessment of these concordances shows that per-
son and organization names appear simultaneously in slots
that sometimes interspersed by the prepositions ({4 ,gé) to
refer to the organization the associated person names work
for. We also note that the RV J® is used with named orga-
nizations. We refer to these expressions, as local grammars.

The structures of most frequent local grammars are shown
in Table IV.

TasLE IV.
MoST FREQUENT NAMED ENTITIES STRUCTURES (F: FREQUENCY)

CP LG F
«...» PN TITLE J& | 309
Qoo» - d@ «...» PN Jﬁ 302
«..» :PNTITLE J& | 107
. «ORG» AT TITLE PN TITLE J& | 96
«ORG» - J& .
«ORG» AT TITLE PN J& | 44
. «...» TITLE PN TITLE J& | 14
Cw - J& -
«..» TITLEPN J& | 9
Ol PN J& | 593
0 O PN TITLE Jé | 544
ol - Ji :
& TITLE PN TITLE Jé | 81
O TITLE PN Jé | 13

The results shown in Table IV for the Arabic saying verb
J@ are quite similar to our findings in for the English one -

said. These results show that the simultaneous choice of J&
and the speech mark intercepted by either a person name,
organization name or both is used most widely (939). Less

frequent is the choice of J& and the function word ) &)
873). The analysis of these results leads to the construction

of a cascade of Finite State Automata (FSA) for Jé patterns
as explained next.

III. BuLpiNG THE FINITE STATE TRANSDUCERS

As mentioned earlier, the local grammar can be imple-
mented into finite state automata/transducers (FSA/FST)
using the finite state graph editor of Unitex text processor.

The local grammars in Table IV above show that lists of
day names, prepositions, and job titles need to be provided
in order to build the sub-graphs illustrated as DATE, AT,
and TITLE respectively. The basic challenge lies in the pro-
vision of the latter as job titles are often lengthy multiword
word expressions and difficult to be accurately acquired au-
tomatically. For this reason and the absence of an accurate
automatic Arabic multiword extractor, we manually ac-
quired this list of job titles from the concordances used with
the concordance analysis. Fig. 3 shows a representative TI-
TLE sub-graph.
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gageall Jaabl 35
<l ol i g dasill g
el 5 55
O gl aadl g4

(il s Jall 30
(o el s
ameall el Lo s

Fig. 3 A portion of TITLE sub-graph

Once the local grammar is implemented into FSTs it can
be applied to texts using the Locate function provided by
Unitex. However, the application of the local grammars is
not straight forward. We need first to preprocess the input
text so that punctuation anomalies such as the Arabic char-
acter ra which is sometimes used as a numeric comma or
decimal separator, and the Arabic lengthening character
used as an em dash or numeric hyphen are fixed. The pre-
processing stage includes also the splitting of the input text
into sentences. A set of finite state transducers like those il-
lustrated in were built for Arabic where the dot and comma
is mainly used as sentence delimiter to achieve this goal.
Some of the FSA built for Arabic person name local gram-
mars are shown in the Appendix.

IV. AFTERWORD

This paper discusses the use of corpus linguistics meth-
ods and techniques, in conjunction with the so-called local
grammar formalism, to identify patterns of person names in
Arabic news texts. Surprisingly a small vocabulary compris-
ing saying verbs and prepositions together with punctua-

tions and function words like 49 ,&) ,¢)) and speech marks,
are used to acquire local grammars (patterns) of great im-
portance for Arabic proper names extraction.

We tried to show that the application of this method
could save us a lot of time and effort needed if all the expec-
tations related to the universal grammars were considered.
The small-scale evaluation studies that we had so far are
promising. Our long term evaluation involves the applica-
tion of the discovered local grammar on larger data set to
check its accuracy and comprehensiveness.

We believe that although the acquired local grammar pat-
terns do not cover all the names in a given news texts, they
help increase dramatically the precision and recall of an
Arabic entity extraction system. A study of such a system is
currently under way.
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