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The idea of computers aiding in or performing translation from one languagt
to another has been a tantalizing one since it was first conceived. Linguists anc
software programers have always pursued high hopes for producing computer.
aided translations that would be reliable tools for academic and commercial pur-
poses. At the present time, however, the state of the art falls short of this goai
of perfection. And this is precisely why we are meeting here today in this work-
shop.

I am aware of the fact that there are several research projects in the field of
mechanical translation, which have claimed “success”. However, this “success™
must be measured by the goals set forth by these projects in the first place. If we
set the goal of computer-aided translation as merely the preparation of a look-up
table of certain specialized terms, and then store in a bilingual computer these
terms in one language with their respective equivalents in the other language,
then we may claim success only as far as we are able to type a word or an expres-
sion in one language and get its translation in the other. We may then expand our
goals to inciude the preparation of a number of look-up tables for highly
specialized terms or even idioms, and claim “success” to the extent that we are
able to accomplish these goals. But, is the real goal of machine translation
merely the preparation of look-up tables? Is this the topic we have come here to
discuss? Certainly not! I believe that we have come here to discuss the problems
of preparing adequate computer programs capable of producing reliable and
acceptable translations.

As a matter of fact, the minimal goal for an acceptable computer-aided trans-
lation project should be nothing less than the preparation of a program by which
the user would type in sentences in a source language, English for example, and
receive a grammatically correct translation of these sentences in the target lan-
guage, Arabic for example, without the need for any post-editing that would
require the services of a human transiator. This means that if any computer-
aided translation program put out a piece of translation which would require a
human translator to consuit the original text and correct the output translation,
then such a translation program should be judged as inadequate; since the
human translator would prefer to do his own translation without the help of a
computer.
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However, if a computer translation program is capable of putting out a piece
of translation which is grammatically correct and understandable, requiring only
stylistic modifications without the need to check the source text, then such a
translation program may be judged as adequate and acceptable.

The question begs itself at this point: Is the preparation of such a translation
program feasible? My answer to this question is definitely yes. However, before
embarking on such a project for the purpose of producing acceptable and correct
machine translation we must define the pertinent problems and plan their solu-
tions at every level of the three levels of machine translation, iamely, Analysis,
Transfer, and Synthesis.

In this light, the goals of computer-aided translation from English to Arabic
may be summarized as following

1. Producing a device to analyze English syntax as it relates to Arabic syntax.

2. Preparing a coded dictionary capable of storing certain grammatical and
semantic specifications of nouns, verbs, and particles.,

3. Producing a synthesis device by which Arabic morphological and syntactic
grammatical rules could be stored in the computer and used to render the Arabic
output of the computer translation grammatically correct.

Let me now elaborate on these three basic goals:

1. On the analysis level, the goal is to analyze the basic types of English sen-
tences in such a way as to enable the computer to correctly transfer their syntac-
tic units {(syntagmems) into Arabic syntactic units. So far, specialists working on
machine translation from English to other languages have concentrated on
analyzing English syntactic features without much attention given to target lan-
guages. In other words, they have tried to produce computer software programs
capable of analyzing English sentences purely for the sake of English. With
regards to machine translation, these specialists have faced major obstacles,
chief of which is the obstacle of analyzing complex English syntactic combina-
tions. They came to realize that such analysis requires the extra-linguistic human
dimensions of intelligence and common sense.

Be this as it may, I do not believe that we really need this kind of analysis of
English ambiguous and complex sentences; since complex English sentences
could be rewritten in a simpler way at the input level whenever there is a need
for pre-editing.
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1 am therefore recommending that the operation of analysis of English syntax
be restricted to the basic-and most common sentence types, which the computer
can reasonably and easily analyze. Other sentence type beyond the capability of
the computer should be isolated and then rewritten. This means that once we iso-
late about twenty or twenty-five English sentence types that can be easily
analyzed, a computer program would be made to flag out other sentence types
which it dees not recognize. During the phase of typing in the text to be trans-
lated, the English typist, who is not required or even expected to know any
Arabic, would be asked by the computer itself to rewrite those sentencesina
simpler way. Otherwise, the computer would be programed to render a literal
translation of these sentences with a marker indicating the existence of a prob-
lem with these sentences. In any case, I expect the number of such problematic
sentences to be minimal, and a way to avoid them could be found.

Once we isolate the analyzable English sentence types, we must make sure
that their analysis be made in comparison with Arabic syntax. I shall present
here anillustration of what I mean. We know that English infinitive phrases such
as “to write”, “to eat”, and “to study” are rendered into Arabic in four different
ways:

(1) After verbs of beginning or verbs of existence, an English infinitive phrase
is always translated into Arabic as an imperfect verb C)Lé.o ‘J.J_. , such as

“He began to write” which appears in Arabic as _:£; TJ-: , and “He continu-
ed to write” rendered into Arabicas S5 ezl .

(2) After verbs of desire or request, the English infinitive is translated into
Arabic by using the particle 3l plus a subjunctive verb, such as, “He wanted
to write” which is translated into Arabicas x5 of sl

(3} After other verbs, the English infinitive is translated into Arabic by the par-
ticle j plus a subjunctive verb, such as, “He came to write”, which appearsin

Arabicas S S el

(4) When the English infinitive is not preceeded by a main verb, it is translated
into Arabic by a noun form known as a2 masdar .4 , such as, “To write is
good” rendered into Arabicas L. LS

It is evident from the above illustration that any analysis of the English infini-
tive done for the sake of translating from English to Arabic must include these
four syntactic variations dictated upon us by a comparative study of English syn-
tax and Arabic syntax.

{Other illustrations of this feature are the Arabic relative clauses with their
resumptive pronouns and the participial forms which function as adverbs).
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II. The second basic level in machine translation is the level of Transfer. For the
purpose of computer-aided translation from English to Arabic, this level must
include a coded dictionary with code numbers for certain basic grammatical
specifications of nouns, verbs, and particles. These coded specifications can be
determined after a complete plan of the translation project is drawn and
finalized.

It is generally believed that an ideal dictionary as a medium of transfer in
machine translation should include a minimal number of coded symbols with
only one meaning given for one entry. Linguists specializing in machine transla-
tion from English to Arabic are faced with various problems, the most significant
of which are as follows:

(1) a need to determine the gender of all nouns as required by rules of Arabic
grammar.

(2) aneed to determine whether a certain plural noun is human or non-human,
since non-human plurals in Arabic grammar are treated as feminine singulars.

(3) aneed to determine variations in verb meanings due to prepositions which
follow, such as “to go” meaning “to depart” and “to go on” meaning “to con-
tinue”,

(4) a need to determine variations in meaning based on whether the object ol
the verb is human or otherwise, such as to “receive a gift” translated into Arabic
as s t.J"_.I and “to receive a guest” translated as “ li..5 ﬁ;_..i .

(5) aneed to determine the general semantic specifications of verbs in terms ol
whether they are verbs of beginning, verbs of existence, verbs of declaration ot
belief, verbs of desire or request, or other verbs. These determinations are made
necessary by rules of Arabic grammar.

(6) aneed to determine that certain nouns can also function as adjectives, such
as the word “Arabic” itself, which may mean “the Arabic language” or “ Aratne®
as an adjective. The reason for this need is to enable the computer to distingninh
between noun-noun phrases and noun-adjective phrases. This means that nouns
designated as n+a (nouns and adjectives) will be considered only as adjectives
whenever they are followed by other nouns.

(7) aneed to distinguish between governing particles and non-governing puiil:
cles, The reason for this is to enable the computer at the synthesis level 1o clionm
the correct vetbs and nouns after governing particles. Examples of this aiv the
subjunctive and jussive forms of verbs as well as the accusative and genilive
forms of nouns.
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(8) a need to list multiple meanings of certain words individually on separate
lines with numerical designations, allowing only one meaning to be assigned to
one entry. As example of this is the English word “race™ which should be listed
twice as follows:

1 - race (running) s
2 - race (human type) gL

As the computer processes a certain text that includes the word “race”, it
would request from the English typist, who does not have to know Arabic, to
choose either (1) or (2) depending upon the two meanings indicated between
parentheses.

A coded dictionary is considered the main device in machine translation at the
Transfer level. However, such a dictionary must be accompanied by an elabo-
rate program of Transfer Rules. These rules would combine the Analysis rules
of Level I with the Coded Dictionary of level Il in order to convert English Syn-
tagmems (syntactic units) into Arabic Syntagmemes, and then re-order the latter
to fit Arabic normal word order.

1 - The third basic level in machine translation is the level of Synthesis. This is
perhaps the most important of all operations, because a grammatically correct
translation depends mainly on a good and reliable synthesis device which
includes an interactive grammar of the Arabic language.

Following are some examplex of the functions which a computerized interac-
tive Arabic grammar is expected to perform:

1. Arabic syntactic rules require the verb to preceed the subject, and require
the object to appear in the accusative case and to follow the subject in word
order. Accordingly, this interactive Arabic grammar is expected to re-arrange
the Arabic syntactic units to conform to the normal Arabic word order, and at
the same time add the accusative case ending to the object of the verb.

2. If the object of the verb is a pronoun, Arabic grammar rules require that
such a pronoun should appear as a suffix attached to the verb which usually
sppears before the subject.

3. Accusative particles such as  5J “but” and OY  “because” require
that the noun subject should preceed the verb. Clauses introduced by these par-
ticles force the verb to follow the subject. In this case, according to Arabic gram-
mar, the verb must agree with the subject in number as well as gender; whereas,
_in the normal word order of verbal sentences, the verb would remain singular.
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4.  Another syntactic complexity in Arabic is the resumptive pronoun in
elative clauses. An English sentence such as “The boy, whom I saw, come”,
thould bé transferred into Arabic, according to Arabic grammar, as “The boy,
who 1 saw him, came”«5l; (gt )b <lr. There is no doubt that the synthesis
Jevice in any translation project from English to Arabic should allow for this
special feature of Arabic grammar.

5. This interactive Arabic grammar is expected to rewrite adjectives to agree
with nouns in number, gender, case, and determination, and also to adjust
adverbs of manner and circumstance to appear in the accusative case and to
agree with nouns to which they refer in number and gender.

These are only a few illustrations to show the imprtance of a computerized
device in any machine translation program designed to translate from English to
Arabic.

At this point, I would like to add that what I have mentioned above is not by
any means a complete pian for a project to produce computer-aided translation
from English to Arabic. It is only an outline of the types of probiems that are
encountered. If and when such a project is undertaken, a compiete plan of oper-
ation should be prepared, which would explain in details all the preblems to be
considered as well as specific ways and devices to solve them,

In closing I would like to emphasize that, in the computer business, a good
programer is expected to be a master of the science as well as the art of program-
ing, Accordingly, in the final analysis, it might be said that the secret of success
of any machine translation project is a happy combination of a group of creative
linguists and a group of imaginative programers.

Thank you, — di im)y oSde sl



