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Nine problems concerning Arabic

By Research Librarian / Charlotte Wien
Center for Contemporary Middle East Studies

Introduction

Currently we have a number of sys-
tems that work with Arabic script. We
have ASMO 449 and ASMO 708 and we
have Unicode and ISO 10464. There is
Windows in Arabic and Arabic language
extensions for Mac, and even advanced
database software and word-processing
including spell checkers on the micro-

computer level.

As a result of these developments, we
can work with the written Arabic language
in databases, word-processing etc. as if it
was any language written in Latin letters.
Of course, we also have integrated hbrary
systems that can write, save, print, retrieve
and display records in Arabic script; this
means that we can do the cataloging and
indexing of Arabic documents in the Li-

brary databases as if they were just like all

Odense University, Denmark

the other documents - at least, that's what

we believe!

For those who might not know
ASMO, Unicode and ISO 10464 - T owc
an explanation: ASMO is basicatly the
same as ASCII, that means a unified char-
acter set especially for Arabic script. Uni-
code and ISO 10464 are character sets
that contain all the differcnt scripts of the
world. Unified character sets are the basis
of all data exchange. And in principle, if
everyone was using the same character-
set, all of us would be able to exchange

records.

When I stated above that we have inte-
grated library systems capable of han-
dling Arabic script, I am referring mainly
to five bibliographic database systems:
The Canadian MINISIS (Beauvais, 1984),
the Dutch DOBIS / LIBIS (Khurshid,
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1987), the Israeli ALEPH( Panzer, 1992),
the American system behind RLIN
(Aliprand, 1992a) and according to IME
in London, TINLIB is also capable of
handling Arabic script!. So really - what
is the big problem? Unfortunately there
are several. First of all, not all libraries are
using these systems, secondly we cannot
just add records in Arabic script to the ex-
isting on - line facilities and expect them
to behave like records in, written in the
Latin, Greek or Cyrillic alphabet. My task
1s to outline what makes the Arabic lan-
guage work different in bibliographic da-

tabases.

I shall present basic examples in
Arabic script and in order to make my pa-
per comprehensive, I shall use the Library
of Congress romanization standard along

with the Arabic scnipt.

In my introduction I have implicitly
raised the question of whether biblio-
graphic material in Arabic script can be
treated just like records in any other lan-
guage. The problems involved in using
vernacular Arabic script can be divided

Into two categories:

1 This has not been proved yet.

1) Technical problems
2) "Linguistical” problems

It is a feature of the first group of
problems that they are directly linked with
the technical problems, within the comput-
er enviroment (problem 1-42), For the se-
vond group of problems these are indi-
linked with

environment. The second group of prob-

rectly the computer
lems are problems which arise when the
technical problems have been solved, and
when records in vernacular Arabic script
arec added to bibliographic databases
(problem 5-93). In order to clarify the ter-
minology and nature of the problems, [
find it nessecary to firstly, give a short
outline of the differences between the
written Arabic language and Indo-
European languages like for example
English. Secondly. I shall give an outline
of the previous research in this area.
Thirdly, I shall analyze which of the prob-
lems conceming the Arabic script in bibli-
ographic databases still needs to be
solved, and finally, I shall conclude
whether the research in this area has

brought the ability to retrieve records in

2 - Problem no. ): The alphabet, Problem no. 2: The writing direction, problem no. 3: The graphical ex-

pression

3 - Problem no. 5: The lack of vowels, problem no. 6: Roots and patterns, problem no. 7: Weak radicals,

problem no. §: Case endings and pronouns, problem no. 9: Orthography.
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Arabic script up to the same level as

records in Latin script.
The written Arabic Language

Arabic is considered one of the "large”
languages. It is the official language of 18
countries, having a total population of
about 300 mio. people. Although Arabic
is spoken in so many countries, there are
huge differences between the written and
the spoken language through the Arab
world. In principle, the written language is
the same for all countries*. This section
will discuss problems related to the writ-

ten language?.

The first noticable difference between
written English and written Arabic is the
alphabet. The Arabic alphabet consists of
28 letters.0 Of these letters only one is
considered a pure vowel (alif) with the
value of a long 4.7 Two additional letters
should be mentioned in this context: The

yd' and the waw, the so-called semivowels.

Depending on the word, these letters can
be used as either vowels or consonants.
The waw can have the value of either a
"w" or a long "a" and the yd' can have the
value of either a "y" or a long "{". Know-
ing which of the values to assign. depends
on the basic meaning of the word or the
grammar. This problem becomes evident
only when one tries to read aloud or to

transliterate the Arabic alphabet.

Furthermore, in the written language
there 1s however a need for more vowel
values than the three long ones: These val-
ues are the short "a", "i", and "u". They
can be expressed in writing by the use of
diacritic marks.8 Therefore, the writlen
Arabic language consists of 28 (29) real
letters and 5 diacritic marks. Although
some of the grammatical endings are not
expressed by real letters, they can be ex-
pressed by other diacritic marks.? This
adds three more symbols to the list of

those needed Lo express written Arabic.

4 - There can be minor variations ol the usc of single tcrms and the use of vowels.

5 - Thc following list ol problems concerning the written Arabic language in bibliographic databascs only

applies to natural Janguage and not to controlied vocabulary, although some of these problems should

be considercd in the work of establishing futurc controlled vocabularies in Arabic.

6 - 29 if the hamza is considercd a lctter.

7 - [ shall be using the Library of Congress Romanization Standard 1n this paper.

8 - The kashrah, fathah and dammah. Furthermore, it is possible to express the lack of vowels between

two consonants by using the diacritic mark callcd sukun and the doubling of a consonanl by using the

diacritic mark shaddah.

9 - For the definite nunation the fathah, kashrah and dammah are used to cxpress the three caseendings, for

the indefinite caseendings threc additional signs must be added the so-called tanwin,
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As stated in note 6, the hamzah has a
somewhat different position. The hamzah
can be considered both a diacritic mark
and a consonant: The hamzah can best be
explaincd as a "stop-sound" and it must
be attached to one of the real letters. One
can consider the letters that can bear a
hamzah as having a different value than
the same letter not bearing a hamzah, The
hamzah can also be considered a diacritic
mark. If one considers the different com-
binations of hamzah and its different
chairs as having separate values, this adds
five more characters to the Arabic alpha-
bet.

Finally, it is possible to express the
long "a" in twe more ways. An alif can be
lengthened by adding a maddah, which
also can be coensidered a diacritic mark.
However, the maddah connot be used in
combination with any other letters. Sec-
ondly, the alif can be expressed

(graphically) as tbe alif maqstrah.

In terms ot computers, 43 character
values are needed in order to express the
different values of the Arabic alphabet.
Compared to the basic Latin alphabet, 26

values are needed if one ignores upper -

and lower case but 52 are required if one

considers the upper - and lower case.

The second difference to note is the
writing direction. Arabic is written from
right to left, which is opposite of the Latin
alphabet. In terms of databases, this
creates a series of problems: As pointed
out by Eilis'0 records are stored in
"logical order” i.e. the order in which they
are typed. Every character is the order in
which they are typed. Every character is
thereby saved in accordance to "when it
was typed” in the entire character string.
In order to display the records it becomes
the task of the display device to generate
the right writing direction - that being left
to right for some alphabets and left to
right for other. As stated by Eilts "This is
one of the most head-aching problems in-

volved in multiscriptual computing"!!.

The third difference is the graphical
expression of the letters. Arabic script is
highly calligraphic (Kreipke, 1993) and
most of the Arabic letters have 3 or 4 dif-
ferent graphical expressionsi?. This
means that they change their appearance
according to their position, i.e. whether

they are placed, initially, medially, finally

10 - John Eilts, personal communications, 24th. august 1993,

11 - John Eilts, personal communications, 24th, august 1995.

12 - 20 of the letters have 4 differcnt graphic expressions and 6 of themn have three different graphic ex-

pressions.




in the word or isolated. However, they all
maintain their phoneme value. This means
that the Arabic alphabet consists of more
than one hundred graphic expressions. To
this unmber, one must add the different
combination of hamzah and its chair and
the fact that the combination of the letters
lam-alif have a specific graphical expres-

sion.

The fourth problem discussed in this
section concerns the numerals. There are
two different graphic expressions for the
unmerals. The "Arabic” numerals (1,2,3,5,
etc.) and the "Hindi" Numerals (3 Av¥ 1 o

¢ Y ¥ V). Both graphic expressions are
used in Arab countries. The Arabic nu-
merals, however, are mostly written or
should be read from left to right that
means opposite of the reading direction of
words. "Mostly" refers to the fact that the
same writing direction for numerals as for
text van be observed!3. So AD. 1995 can
be expressed like 1995 or 044Y or ‘44o

in written Arabic.

The fifth difference is the lack of

vowels in most written texts. In written

13 - This 1s only case when the hindi numerals arc used.

14 - alif and the scmi-vowels.

15 - The sukun and the shadda.

Arabic, only the long vowels are stated in
writing!4 . The short vowels and other di-
acritic marks!3 are mostly ignored. To a
non-native reader, it seems difficult to un-
derstand how Arabic can be read without
the presence of vowels. The technique
consists of a mixture of guessing from
the context and grammar and recognizing
the graphic expressions of the words.
Only when it is essntial to understand the
very specific meaning of the text (like in
the Qur'an) the vowels (or diacritics) are

stated.

The sixth difference is the basic struc-
ture of the Arabic language: the so-called
roots and patterns. A very large percent-
age of the Arabic words consist of a three
letter root (Al-Sadoun, 1989). Each root
has a basic meaning. In theory; verbs,
nouns, adjectives, and adverbs can be de-
rived from each root!6. All forms of
words derived from the same root will to
some extend be semantically related. To
give an example, the basic meaning of the
root K-t-b has to do with "writing"!7. By

changing the pattern, that means by

16 - Not all roots can be expressed in all forms or patterns and this rule only partially applies for names

-

of persons and places and for foreing words - like "kumbadtir” (i.e. computer).

17 - The basic mcaning here is considered 3. person singularis, maskulinum, of the verb in the perfect

tensc .
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changing the vowels or deleting the vow-
cts between the consonants or doubling
the root letters, by adding prefix, suffix or
infix, one can variate or change the mean-
ing of the word within the framework of
the basic meaning of the word. This is
done in accordance with very strict gram-
matical rules. The verb kataba means "he
wrote”, the noun kitdb means "book™, and
the noun maktabat means library. To pre-
fix ma- (in maktabat) has the basic mean-
ing of "the place where....". In the exam-
plc of maktabat, the combination of the
basic meaning of the root (k-t-b: some-
thing that has to do with writing) and the
prefix (ma-: something that has to do with
the place) the meaning "Library” becomes
evident. Another example 1s the fact that
the doubling!8 of the root letters
"Intensify” the meaning: Kattaba means
"to keep up correspondence” or "to ex-
change letters”. The system is fairly sim-
ple to use!®. A native speaker is able to
guess the meaning of words he does not
know in a text from an often subcon-
scious knowledge of the basic meaning of
the roots, the patterns, the syntax, and the

context.

18 - Adding the shaddah.

19 - That is - if you know it

This method works fine with humans.
but is problematic when it comes to com-
puters. The non-written vowels of the text
are the chief problem. As the short vowels
are not always written in Arabic, some of
the written words in Arabic script have ex-
actly thc same appearance: to exemplify
this the plural form of the word (or book
and the 3 person masculinum singularis
perfcct tense of the verb to write are both
spelled ktb. Howerver, when the vowels
are added the words will be "kataba" or
"kutub™. The only way of knowing wich
is by guessing from the context and
grammar of the text. If the words arc stat-
ed isolated, there is no way of knowing
the exact meaning2!. And in the case of
bibliographic databases which stores
character stringe, and not meanings, this
will necessarily affect the process of re-
trieval. This could lead to the conclusion
that in terms of retrieving bibliographic
records, the structures of these roots and
patterns could be useful tools?!, but in
every language there are no rules without
excepttons and this leads to the seventh

problem,

The seventh problem concerns the

20 - Sometimes ar. Arabic author might miht statc one of the vowels in order to help the reader.

21 - This means ii there was a way of using the semantic relationship between the words derived [rom the

sam¢ roots for retrieval purposes.
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problem of the so-called weak radicals. In
the example of the root k-t-b this is a
strong root. That means that the three let-
ter combination of ktb is stable and will
be recognized in exactly this form and or-
der in all words and grammatical varia-
tions derived from this root. This is, how-
ever, not the case for atl Arabic words. If
one of the letters of the root is either a
hamzah, one of the semivowels or alif, the
root letters themselves can change during
conjugation. A percentage of these weak
radicals are considered irregular. Gram-
matical rules for the changing of the root
values within the words exists, but they

are many and indeed complicated.

The eigth problem relates to the case
endings and most of the pronouns. Usu-
ally, the case endings are not written in a
modern textZ2, This is due to the fact, that
the case endings are stated as diacritic
marks. They do, however, exist in very
formal written Arbic. Only where the case
ending affects the spelling of the word it
will always be specified?3. Also the pro-

nounsZ4 are written as suffixes of the

words they refer to. If one wants to write
"my book" the personal pronoun i must
be attached to the word for book, where
by this will be expressed like "kitabi" and
her book will be "kitdbha" etc.

The ninth problem concerns the or-
thography of Arabic. This problem arises
from the fact that some particles in Arabic
and the definite article are witten without
any separator. If one wants to express "he
came and he left in his car” 7 separators
(or spacebars) are used in English. In
Arabic only 2 will be used: "yasul waya-
trik wabisayyértihi"25. In a transliterated
version26 in e.g. a bibliographic database
separators will necessarily have to be add-
ed: "yasul wa-yatrik wa-bi-sayyaratihi”.
This also applies for several prepositions,
for the definite article and finally for the
two different ways of expressing "and”
(wa and fa) and sometimes for the particie

L 2N

expressing vocative "ya".
A review of previous research

Scientific work in the field of esta-
blishing a character-set for Arabic script
has been conducted as far back as in 1970

22 - The exception from this rule is in the indefinite accusative and in standard expressions.

23 - This 1s the case of the indefinite noun in accusative where an alif must be written after the last root-

lettcr (and in very formal Arabic a diacritic mark will show that this alif is a casc ending).

24 - excepl for the demonstrative pronoun.

25 - Notice that the subject is expressed implicitly in the verb through the conjugation.

26 - I shall use spacebar in accordance with how this is used in Arabie and "-" in order to express the di-

vision of the words and particles.
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(Aman, 1984). It was not, however until
1982 that the first Arabic character-set for
bibliographic work became available
(Musa, 1986). The result was ASMO
449, a 7-bit character-set. This charcater-
set still forms the basis of all the charac-
ter-sets developed afrerwards, and is con-
sidered the "Arabic ACSII". The next step
came in the development of ASMO 708
(Ashoor, 1989) which is an 8-bit charac-
ter-set. Despite these advances, the practi-
cal work in Japanese libraries proved, that
to the East-Asian languages, the 7- and 8-
bit character sets were not large enough.
And in 1986 Sakai (Sakai, 1986) reported
on efforts to add the Arabic characters to
a 16- bit character-set. The problems con-
cerning computer representation of all the
scripts of the world led to different insti-
tutions working simultaneously on esta-
blishing character-sets for all the scripts
of the world. These were ISO and the
Unicode Consortium (Peruginelli, 1992).
Fortunately, the two different standards
merged, and in 1993 (Ksar, 1993) the first
version of Unicode was released. Unicode
contains all the values that are needed to
work with the Arabic script on computer
and is acknowledged as the international
character-set standard. This standard, in
theory, allows for an exchange of biblio-

graphic records from different hardware

and software platforms and thereby sol-
vers the first problem mentioned concern-
ing the Arabic alphabet.

Although Unicode resolves the charac-
ter-set problems, the second problem con-
cerning the writing direction to a certain
extend remains. An article from 1980
(Madkour, 1980) reports on work done in
Egypt in order to "Arabize” CDS/ISIS,
but states that the problem concerning the
writing direction had not yet been solved.
In 1986 Musa (Musa, 1986) writes that
most of the so-called arabized systemns
still do not have the correct writing direc-
tion, and that most of the arabized sys-
tems can only handle the opposite direc-
tion during the process of typing. After
storing and retreiving, the graphic expres-
sion becomes the opposite of the intend-
ed. The problem still seems to be present
in 1988 (Ances, 1988). As stated above,
the problem is not a problem of the saving
of records, the problem attaches to the
display devices. Thereby it does not affect
the command systems but the display de-
vice of the application. For a full descrip-
tion of these problems, Aliprand's two ex-
cellent articles describe how RLG solved
the display problems for Arabic script
(Aliprand, 1992a; Aliprand, 1992b). Fur-
thermore, the solution chosen by RLG for

RLIN solve the second problem concern-
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ing the wtiting direction and thereby the
displaay of bibliographic data in Arabic

vernacular script.

The third problem concerning the
graphic expression of the Arabic script
still causes problems in some systems to-
day. The problem, has to some extent,
been solved through the so-called
"Hydriyya method" described by Aman
(Aman, 1984). It means that the basic
form of the letters (i.e. the graphic expres-
sion of the letter in its isolated form) is
stored as a code value. An interface gener-
ates the correct graphical expression -
whereby the generating of the graphical
expression is not actually stored, but
formed by the computer when used. This
methos solved the problem of the need for
more than a hundred different keys for
Arabic script and made it possible to work
in Arabic script with the correct graphical
expression within the framework of a 7-
bit code page. When I state that this still
causes problems, it is due to the fact that
the system named TINlib, produced by
IME and sold to a several libraries for its

ability to handle Arabic script in accor-

dance with Unicode, is still not able to
generate the correct graphical expression

of the Arabic vernacular script27.

Very little work has been done tn order
to handle the fifth and the sixth problem.
These are concered with the lack explicit
statement of vowels in modern written
Arabic and how to handle this in a biblio-
graphic environment. The most recent ef-
fort which analyzes these were made by
Alipand (Aliprand, 1992b) who explains
how the diacritic marks of the Arabic
script can be considered non-spacing
characters. And Al-Sadoun's (Al-Sadoun,
1989) article presents the possibility of
using the structure of root and pattern for

compression of records in Arabic script.

For the ninth problem khurshid,
(Khurshid, 1992) describes the awareness
of the problem regarding the definite arti-
cle which is written as part of the word it
attaches to 28. In order to solve this prob-
lemn, work has been done in Saudi Arabic
to make lists of all the Arabic words, that
starts with the letter combtnation alif-lam
(the same combination as the definite arti-

cle) and to make additional programming

27 - Unfortunately this is not documented in the literature and the information relies on conversations

with Mr. Jean Smith from Library of Congress' regional office in cairo during Qctober 1994, Mrs.

Benedikte Krag Schwarz from the Immigrants' Library in Denmark and from an e-mail recieved from

Mr. Anton R. Pierce dated 15, of march 1995.

28 - He does not mention the problems concering the particles.

Vid




for their database so that the retrieving
system will ignore the letter combination
alif-lam when writte initially except for the

words in the list.

As far as T am aware, no work has been
done in order to solve the problems men-
tioned as the eigth and the fourth problem
in this paper.

Analysis

In summary, the unsolved problems
concerning records in Arabic script in
bibliographic databases, are the lack of
vowels (the fifth ptoblem) which leads to
the fact that there is no way of knowing
the exact meaning of many words in
Arabic if seen isolated (the sixth prob-
lem)2%. Furthermore, no one has yet
solved the problems concerning the case
endings and the pronouns written as a
part of the word they refer to (the eight
problem). Neither the problem concerning
the orthography of Arabic (the ninth
problem), nor the problem concerning the
numerals (the fourth problem) have been
resolved. Some of these problems can be
solved relatively easily, they only need an
organization like IFLA to make a recom-
mendation or the make the decision, and
some of them can be solved locally as
well. Others (the fifth, the sixth and the

seventh problem) need careful considera-
tion and intensive research. In order to
deal with the above stated remaining six
problems, I shall start with the last as it
seems to be the easiest one to solve (the

fourth).

There are several ways of solving the
fourth problem concerning numeric or-
thography. The problem becomes evident
if an end-user wishes to conduct a search
in natural language for literature in Arabic
from all the Arab countries about a specif-
ic event. An example can be found in the
search statement "The war in 1973". If the
year-statement is supposed to be used for
the search profile, should the search state-
ment be "1973" or vvay or yqvr or all

of them?

Taking the AARC II into practice at
this point would involve all three possible
ways of expressing 1973, as the mainrule
of AACR II states, the information of the
book should always form the basis of the
bibliographic record. Typing the year
statement in any other way than stated on
the title page of the book is an inconsis-
tency with this basic principle for catalog-
ing. Therefore, the best way of solving
this problem would be to add scripts to

the existing bibliographic database sys-

29 - I shall, for a short while, ignore the problem of the weak radicals but will return to it later in this

parer.
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tems. These scripts would first of all
make the code values of the Arabic and
the Hindi numerals equal in the searching
facilitics, and would mark records where
the numerals arc written from right to left,
so that the underlying system would also
retrieve these records for a scarch state-

ment hke 1973 or vavr .

For the problem concerning the or-
thography of Arabic (the ninth problcm)
we are presently working on a solution at
Odense University. We have not applied
the solution presented by Khurshid
(Khurshid, 1992). This solution was not
chosen because it only deals with the defi-
nite article, and it also involves a very la-
bor intensive work concerning the devel-
opment of lists of words. Instcad we
developed a specific structure for the
MARC-fields for the Arabic records. The
basic idea is to place a separator betwcen
the meaning bearing words and the parti-
cles or the definite article during the initial
cataloging of all the ficlds in natural
(Arabic) language. We developed two
scripts. The first script deletes the separa-
tor and generates the right form of the
word and its particles and / or the definile

article. The second script deletes all char-

acters prior to the separator, Thereby, wc
generate two versions of all natural lan-
guage fields for each Arabic record. The
first field include the second excludes
them. For the searching facilitics, we al-
low the end-user to choose whether to
conduct the search with or without the
particles or the definite article and this
thereby avoids initial truncation for every
search30, Whether this proves o be the
best solution is yet unclear, as the work is
still in its initial phase.

As for the case endings and the per-
sonal pronouns (the eigth problem), we
have not added a similar procedure. First
of all because our databasc are an OPAC
and it does not include abstracts. There-
forc, the natural language statements in
our databasc is mainly title information
and / or cooperation information if not
just author names. Samples of these in-
formation show, that the basic grammati-
cal and syntactical structure of thcse state-
ments are fairly simple and that case
cndings or personal pronouns only sel-
dom occur. We have thereforc chosen to
consider the problem of personal pro-
nouns and case endings in the same way

as case-cndings arc handled for Indo-

30 - As meaning bearing words in Arabic also can be generated by adding prefixes to the rool - an initial

truncation will make the search proiile wo broard. To give an example: To search for beoks containing

the root ktb 1n the tide will retrieve books containing the word for library, office, typewriter cic. too.




European languages like German, Greek
etc. This means, that the end-user will
need to use truncation in order to strip the
case-endings and / or personal pronouns

from the search profile.

As for the problems that relates to the
lack of vowels (the fifth problem), the
structure of root and pattern and the weak
radicals research needs to be done. These
problems raise a lot of questions to be

dealt with by future research.

First of all, work needs to be done in
order to analyze the recall and precision in
the existing databases containing records
in Arabic script. This research should

clarify whether the present systems give

the same degree of precision and recall

for natural language queries in Arabic as
they do for English or Indo-European
fanguages. Secondly, research should
conducted that analyzes the possibilities
of improving recall and precision for nat-
ural language queries in Arabic. This re-

search should involve a closer look at the

root and pattern structure of Arabic and
an investigation of whether this structure
can be used to improve the searching fa-
cilities.

From an overall point of view, using
the root and pattern structures for queries
should improve recall3t, but will it thereby
also effect the precision, and if it does,
will it result in higher precision alongside
with higher recall? Or a lower precision?
Whatever the results show, we must also
clarify how to deal with the weak radi-
cals32, and how to deal with the lack of
vowels33: should we add them and there-
by compromise the AACR II? These are
some of the questions that eagerly await

an answer.
Conclusion

Research in the use of Arabic script in
a computer enviroment has come very far
in course of the last two decades. It seems
as 1f the basic problems concerning repre-
sentation of the letters, the writing direc-

tion and the storing direction has been

31 - A search statement for the k-t-b root should retrieve titles containing all variants of words derived

from this root. That means several semantically related terms, the plurals, the grammatical variations

etc. It is yet unclear whether or not this is an advantage?

32 - The question is: can scripts be made for the weak radicals that enables the datbase to identify the

basic root of the words?

33 - If it turns out that using the root - and pattern structure in search will resull in a lower precision -

how do we deal with the fact that due (o the lack of vowel statements in modern wittcn Arabic makes

a lot of Arabic words look the same, because they consist of the same characterstring although they

have different meanings <35 can be both kataba meaning "he wrotc" and kutub meaning "books").
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solved. However, for the specific use of
Arabic script in bibliographic databases,
i.e. for the retrieval process, a lot of re-
search needs to be done. The basic ques-
tion for the future research is how well or
how poorly do the existing database sys-
tems handle the retrieval process. This
could be measured by recall and precision
and be compared to the similar figures
found in studies on English datbases. My
thesis in this paper is that the basic struc-
ture of Arabic affects the retrieval process
so severely, that we will have to think of
an alternative retrieval process for Arabic
material especially if we expect end-users

to retrieve the material they need.
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Journal Selection Based on Citation Analysis:

A Comparative Analysis of Three Studies

Many libraries rely on the subjective
judgment of the librarian for journal se-
lection, who uses considerations of cost,
utility to intended users, quality of jour-
nals and relevance to the disciplines and
areas of interest. More objective data can
be obtained from usage statistics and us-
ers' surveys; however, data based on these
methods can be misleading since use de-
pends on availability. Becoming more
common is the use of bibliometric studies
which employ citation analysis to rank
journals for consideration in collection

development.

The data produced by citation studies
can be of practical use to librarians by
providing a moer scientific basis on which
to select, retain, weed or relocate resources
in the coliection. Three studies which use
citation analysis as a basis for journal se-
lection are described herein, Initially, a de-

scription of the research methodology and

By Teresa Abdel-Motey
Kuwait

conclusions is presented, which is fol-
lowed by an analysis of the studies, their
implications and usefulness.

Journal Selection in Nigeria1

At the library of the University of Port
Harcourt, Nigeria, core journals in micro-
biology were selected using citatin analy-
sis. The methodology of the research, as
reported by Aziagba, consisted of study-
ing five voiumes (10 issues) of the Niger-
1an Journal of Micrgbiology. The total
number of articles in each issue was cal-
culated as well as the total number of ref-
erences at the end of each article. In addi-
tion to calculating incidences of
coauthorship and self-citation, the re-
searchers listed all journals referred to ac-
cording to the number of times each jour-
nal appeared in the references. After their
cumulative citations and cumulative per-
centages of appearance were calculated,
the journals were ranked in descending
order of citation frequency.
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The results of the study indicate that
118 articles were published, generating
1688 references, making the ratio of
source articles to reference articles 1:15.
Other statistics about authorship were cal-
culated, but the most important findings
of the study for the purpose of this paper
relate to the ranking of the journal list.
The total number of times particular titles
of publications were mentioned in the ci-
tations was calculated and ranked; "this is
a measure of their level of importance" as
the author noted?. A total of 308 publica-
tions were mentioned. Of those, 56
(18.8%) were mentioned more than 5
times; only these publications were con-

sidered for the research.

The researchers then calculated the cu-
mulative total and cumulative percentage
of the citations, providing a list that could
be divided into quartiles. The upper quar-
tile included 6 journals which were cited
more than 24 times. The median number
of citations was 17 and the number of
journals falling within the upper half of
the list was 16. The author concluded this
portion of the research with the remarks
that "The lean resources of libraries can
allow subscriptions to only the journals
that fall above the upper quartile on the
graph.... These will satisfy the interest of
many information seekers™ and that

"journals in the upper quaritle can com-

fortably be accommodated. These will

serve the need of most researchers"?.

Women's Studies Journals Selection”

Thura Mack at the libraries of the Uni-
versity of Tennessee did a citation analy-
sis of women's studies literature and re-
vealed a core collection of 20 women's
studies journals. The goal of the study
was to identify an evaluation method that
will assist collection development manag-
ers in developing and maintaining a group
of useful and important women's studies
journals, especially that women's studies
programs are relatively new and the disci-
plines and scholarly journals that contrib-
ute to the field need to be identified.

The best research method and the uni-
queness of the study were first deter-
mined as well as the type of literature to
be studied, i.e. primary (journal article ref-
erences) or secondary (abstracting and in-
dexing sources). Primary sources were
chosen for study based on thc fact that
subjects as they gelate to women would
usually originate from related fields rather

than women's studies journals.

Based on a list of journals preferred by
women's studies teaching faculty, Signs:
Journal of Women in Culture and Society

was chosen from the top 6 journals based
on coverage, circulation figures, scholarly
focus and recommendations by Katz and
Katz®. Three years of Signs were studied:
1976, 1981 and 1986. Journals cited n
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Signs during those years were ranked ac-
cording to the number of times cited. This
data provided part of the selection criteria
for the titles tncluded in the final core list
of women's studies journals. Mack re-
ported that the stipulation for a journal to
be considered for the core list of women's
studies journals was that the title had to be
cited 5 or more times at least one of the 3
years under study. The draft list consisted
of approximately 61 titles which were
measured against three variables: input
from the women's studies teaching faculty
(i.e., preliminary list of the six most used
journals), a study of the subject patterns
and rankings of the literature, and title fre-
quency as indicated by Signs. These con-
siderations reduced the number of titles
by 66%, yielding a list of 20 titles that
comprised the recommended core jour-

nals.

Journal Selection in Veterinary Medi-
cine’

He and Pao conducted an experiment
to test the validity of the Discipline In-
fluence Measure, a discipline specific
journal selection algorithm. First a list of
condidate journals of potential contribu-
tion to the discipline (Candidate Journal
Set) was identified and, second, each can-
didate journal was scored so that it could
be ranked according to relevance to the
discipline. In He and Pao's study, veteri-

nary medicine was chosen as the disci-

pline. Its literature depends on medical re-
search literature and not only on veteri-

nary medicine journals.

A list of 74 journals with high impact
factors under the subject "veterinary med-
icine" in the Journal Citation Reports
(1983) were identified as the Discipline

Journal Set. In order to identify the Can-
didate Journal Set, five key journals from
the Discipline Journal Set were first iden-
tified. They contained 25% of all publica-
tions in the subject as it appeared in the
1980 volume of the Journal Citation Re-

ports and accounted for 51% of all cita-
tions made to veterinary medicine in the
ISI database. From the five key journals,
antecedent journals and descendent jour-
nals were identified, the former being
journals cited by any one of the five key
journals and the latter being journals
which cited one of the five key journals.
Second generation antecedents and de-
scendents were included, cut-off points
were applied and duplicate titles were
eliminated to bring the Candidate Journal
Set to contain 146 journal titles linked by
citations to and from five key journals in
veterinary medicine. The computation of

the Discipline Influence score is:
n number of times J; cited Journal A

DIS, =

i=1 total number of times J, cited all journals

where DIS, = Discipline Influence
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Score of Journal A in the Candidate Jour-
nal Set; J; = a member of the Discipline
Journal Set; and n = ther total number of

journals in the Discipline Journal Set. A

sample of the calculation of the Discipline
Influence Score for a candidate journal

follows.

Discipline Influence Score for Candidate Journal (title)
no. of times citing no. of times citing
journal cited journal cited all
Citing Journal candidate journal journal DIS
i A 64 10049 | 0.006375
B 56 6195 0.008717
| c 40 3041 0.013154
D 30 2285 0.131291
Total DIS SUM

After the 146 candidate journals were
scored and ranked according to their Dis-
cipline Influence Score, the ranked list
was compared with the lists of the same
Journals ranked by four other methods.
Each journal in the Candidate Journal Set
was ranked according to (1) the number
of articles published in 1983, (2) the num-
ber of citations received during 1983, (3)
the impact factor for 1983, and (4) the to-
tal citation influence measure computed
for 1983. The choice of these four meth-
ods was guided by the practicality of the
these methods as well as by their implicit

validity. They are briefly described below.

Article Counts. Based on findings by
Pan® that the total number of articles in a
given journal, regardless of their subject
content, was just as accurate an indication

of potential usage as were citation counts.

Citation Counts. Based on the claim
that there is a direct relationship between
the frequency of citations and the
“influence"” if not "quality” of the cited

work, such as the study by Aziagba.

Impact Factor. This is the number of
citations made to a citable item in a jour-
nal. It is based on the number of citations
made to a journal, its computation de-
pending on the number of times the title is
cited by all other journals in the ISI data-
base. It may be a useful journal selection
method within a general library, however,
within the context of a special library
where emphasis is on a specific discipline,

this method has its limitations.

Total Citation Influence Measure.
Proposed by Narin,9 this method is used
to identify a core list for a specific disci-

pline. It is based primarily on the number
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of citations received by a journal but it in-
corporates the number of refernces to oth-
er Journals by a journal. However, it may
not reflect the fact that the journals cited
by researchers sometimes differ from

those in which they publish their work.

He and Pao's most obvious finding
was that the list ranked accordring to the
Discipline Influence Score did not corre-
late with any of the other four methods.
To evaluate the acuracy of the Discipline
Influence Score, Two evaluation methods
were applied. First, a survey of profes-
sionals in veterinary medicine was con-
ducted to assess the utility of the top 20
journals in 3 ranked lists. Since the rank-
ings by article counts and citation counts
correlated significantly with that by im-
pact factors and by total citation influence
measures, only the ranked lists by impact
factors, total citation influence measures
and Discipline Influence Scores were ex-
amined closely. From each list the top 20
journals were pooled; as a result, 46
unique journal titles were identified and
alphabetically arranged. The list was then
submitted to researchers and profession-
als in veterinary medicine who were asked
to circle 5 to 10 journals in the list per-
ceived by him or her to be used most fre-
quently in relation to his teaching or re-
search. The results were calculated and a
ranked list of 46 journal titles was com-

piled based on the number of selections

made by the experts. The experts, rank-
ings correlated only with the rankings as-
sociated with the Discipline Influence

Score.

The second evaluation method consist-
ed of comparing the 5 ranked lists to a
recommended basic list of veterinary
medictne published in the Journal of Vct-

erinary Medical Education. Of the 113

journals appearing on the list that were
still being published, 66 were members of
the Candidate Journal Set. These titles
were compared (o the ranked lists by the
five different criteria. Each method's top
20 journals was compared with the 66
journals recommended in the basic list.
The top 20 journals identified by the Dis-
cipline Influence Scores were all recom-
mended titles on the recommended list,
whereas a maximum of 10 titles in each of
the other four lists were on the recom-
mended list. Similarly, when the top 40
journals were compared, the list ranked by
the Discipline Influence Score showed 38
titles from the recommended list; a maxi-
mum of 20 titles from the other four lists

were in the recommended list.

The researchers concluded that the
ranked list of journals using the Disci-
pline Influence Score was a strong predic-
tor of users’ expressed prefcrence of jour-
nals in relation to their professional work
and that article counts, citation counts, im-

pact factor, and total citation influence

ALY




measure were unable to predict users'

preference of veterinary medical journals.
Analysis

The three sutdies summarized in this
paper are simtlar in purpose (to identify a
core collection of journals) but different
in methodologyv. Aziagba's study was the
simplest. He merely counted citations in a
journal of his choice and ranked journals
accordingly. Aziagba assumed that there
is a positive correlation between the num-
ber of citations a journal receives and the
quality or usefulness of the journal.
While high citation counts may have high
face validity, they cannot be relied upon as
indicative of worth. The citations may also
have reflected the availability of certain
journals; it may be the case that authors

who published in the Nigerian Journal of

Microbiology had few sources to which,

to refer, or that they were most familiar
with the journals in the library with which
they were affiliated. In that case, the
"core" journals would probably already
be present in several libraries, so that the
identification of the core would merely by

listing what was already available.

In short, Aziagba's research methodol-
ogy and his conclusion that journals in
the upper quartile of the graph would
serve the needs of most researchers re-
vealed his lack of understanding of the
implications and limitations of citation

analysis. He failed to recognize that while

citation analysis yields indicators for jour-
nal selection, the results of any study
should not only be analyzed for their true
value but they should also be compared to
other evaluative criteria such as the judg-
ment of librarians or the opinions of pro-

fessionals in the field of research.

Mack’s methodology was more com-
prehensive than Aziagba's. Firstly, Mack
sought input from teaching faculty re-
garding the selection of a key journal
from which to conduct the citation count
and her final choice was determined by
four other factors. After a ranked list was
compiled based on citation counts, it was
compared to input from the teaching fa-
culty, an analysis of subject patterns of
the literature and title frequency in Signs.
Therefore, Mack's study addressed the
importance of using evaluative criteria in
conjunction with citation analysis to iden-
tify a core of journals. While citation
analysis provided a more scientific basis
on which to base the selection of core
journals, it was not used indiscriminately
or exclusively as was done in Aziagba's

study.

He and Pao's study was the most com-
plicated of the three as the researchers at-
tempted to verify the validity of an algo-
rithm for discipline specific journal
selection. Five key journals, which were

significant in the Journal Citation Reports,

were chosen as the basis for the study;
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they identified the journals in the candi-
date set through links both to and from
the key journals. This differs from
Aziagba's and Mack's studies, which ana-
lyzed the citations of only one journal.

In addition to computing a Discipline
Influence Score for each of the journals in
the candidate list, He and Pao compared
the resulting ranked list to four other
ranking methods. The Discipline In-
fluence Measure seems to be a valid
method of ranking discipline-specific
journals for the selection of a core collec-
tion. It most closely correlated to experts'
preferences for basic recommended lists

in veterinary medicine.

A potential weakness of this study is
noted in the second evaluation method
which consisted of comparing the 5
ranked lists to the recommended list pub-
Medi-
cing. Nearly half (42%) of the journals on

lushed in the Journal of Veterina

the recommended list were not covered in
Journal Citation Reports which was the
source of the Discipline Journal Set. In
effect, the 47 journal titles not covered by

Journal Citation Reports were discluded

from the Discipline Journal Set. Only ci-
tations in th Discipline Journal Set were
counted to calculate the Discipline In-
fluence Score. Also, candidate journals
were identified from 5 key journals’ ante-

cedent and descendent citations. These 5

key were also taken from Journal Citation

Reports. However, since the Candidate
Journal Set was made by noting citations
to and from the 5 key journals, there was
a possibility that a non-listed journal
would be counted as a condidate journal,
thus minimizing the effects of this weak-

ness in the study.
Conclusion

Of the three studies analyzed in this
paper, Mack's study seems to be the most
applicable and it avoids blind adherence to
citation analysis by incorporating other
evaluative methods. He and Pao's study
was the most thorough but also the most
difficult to apply. Although their conclud-
ing remark about the study was that "the
actual data collection took a few hours,
making this a practical journal identifica-

“10'it took this reviewer a few

tion methos,
hours to fully understand the research
methodology, let alone apply it. Although
a seemingly reliable selection algorithm,
most librarians would probably not have
the time or energy to conduct such a
study.

In the final analysis, the conclusion
drawn by He and Pao is perhaps the most
enlightening statement made in the three
studies: "Evidence has been overwhelm-
ing that this technique appears to rank
journals according to the perceived use-
fulness by professionals"”, If a disci-
pline-specific journal selection algorithm
was created, applied and thoroughly test-
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ed, and the results closely matched the
rankings by professionals in the field,
perhaps the age-old method of consulting
professionals in the field is a valuable tool
for collection development considerations
after all. While bibliometrics lends some
credibility to journal selection by quantif-
ving the value of journals in complicated
scientific and mathematical formulas, the
opinion of professionals seems to be just
as reliable for selecting discipline-specific

core collections.
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