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Abstract

The paper describes the translations of three online systems: Google,
Sakhr, and Systran, using two sets of texts (Arabic and English) as input. It
diagnoses the faults and attempts to detect the reasons, trying to shed light
on the areas where the right translation solution is missed. Flaws and
translation problems are categorized and analyzed, and recommendations
are given. The two modes of translation (from and into Arabic) face a wide
range of common linguistic problems as well as mode-specific problems.
These problems are discussed and examples of output are given. The paper
raises questions whose answers should help in the improvement of MT
systems. The questions deal with establishing equivalents, lexical
environment, and collocation. Cases that triggered these questions are
illustrated and discussed.
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1. INTRODUCTION

Since it was developed, Arabic machine translation has been subject to description and
evaluation (Chalabi 2001, Farghaly and Senellart 2003, Al-Salman 2004, Al-Wasiti,
2005). The latter suggests that human-aided machine translation (HAMT) is the best
method. He criticizes machine translation (MT) as being inefficient, and presents three
samples of MT translations (without indicating which system produced them). One of
those translations is Shakespeare's sonnet Shall I Compare Thee. MT has never been
meant to deal with poetry, and it should not be. Creative writing cannot be claimed to be
the domain where MT can be used, and cannot be taken as a criterion to evaluate its
performance.

As Arabic and English are distant languages from two unrelated families, machine
translation is bound to face many problems in producing meaningful coherent
translations between these languages. When evaluating the output of MT, the
transferred meaning is the most significant point of focus. Semantics is a very important
aspect in translation as a theory and application and thus it requires our utmost attention.

The present paper provides a detailed account of the linguistic problems the three
systems under study face. It attempts to diagnose the faults, find out the reasons, and
suggests solutions, trying to shed light on the areas where the right translation solution
is missed. The paper raises some questions whose answers should help in the
improvement of MT systems: how to make the system take into account the lexical
environment and collocation as one way to determine the right words to choose, and
how to cater for word connotation, reference and gender. Cases that triggered these
questions are illustrated and discussed.
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2. DATA

Two sets of texts are used as input for three online MT systems that provide English-
Arabic and Arabic-English translation: Google,' Sakhr's Tarjim,? and Systran. English
texts are 76 in number and Arabic texts are 46. The texts are taken form an introductory
course in translation given to Abu Dhabi University translation major students in the
Fall semester 2005-2006. These texts are to be translated as an in-class activity and
home assignments. The course material is designed to have texts that evolve in size and
complexity along the course of study. The course starts with very short sentences such
as come in! and help! then longer diverse sentences, some are of general nature are
introduced. By the end of the course source texts develop into paragraphs of specialized
nature of different areas. Literary texts are excluded from the data used for the study.

3. DISCUSSION AND EVALUATION

The present discussion is divided into two areas: Arabic into English and English into
Arabic translations. The two modes of translation have some common problems as well
as mode-specific problems. The discussion will focus on the linguistic problems the
three systems face in dealing with the SL input and in producing the TL output.
Diagnosing and analyzing problems can help in having lexically and grammatically
well-formed translations, and thus optimizing the meaning communicated by the system
output. I will look at readability; how fluent the translations are, and the level of
informativeness; whether the original message is clear in the translation, and how close
it is to an ideal translation by a human translator.

Arabic originals and translations will be glossed (between brackets) and when
necessary with tags showing morphological and grammatical properties. Translations
will be labelled as (GL), (SR), or (SN) to indicate which system produced them,
whether Google, Sakhr, or Systran respectively.

4. ARABIC INTO ENGLISH TRANSLATION MODE

In this mode, many texts are rendered into correct, full and coherent English
translations. The levels of readability, informativeness, and even grammaticality of
those good translations are very high. Sakhr takes the lead with 16 translations (34.7%),
Google comes second with 15 translations (32.6%), and Systran follows with two texts
only (4.3%). One example is

o il due o AL Claadll @3 Al Glaaadl e JWEY) ) sl Y Jal sall (e
) A s 2l
(from the-factors that led to the-demand for the-complexes the-residential of
the-services the-full, quality the-living in the-cities the-modern)

Of the factors that led to the demand for residential complexes with integrated
services, the quality of living in modern cities. (GL)

4.1 Problems of Lexis

The major problem in the Arabic-into-English mode is the non-vocalization of Arabic
words, which leads to the wrong choice of TL words. Other problems include
inadequate lexicon, multiple meanings, connotation, and collocation. One significant
observation, however, is deletion which will be discussed first.
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4.1.1 Deletion

One might argue that in the MT context deletion is a technical problem rather than a
linguistic problem, in that it is related to the inability of the system to read and
recognize words. Nevertheless, it causes a linguistic problem in the output. The present
paper is, after all, about MT linguistic problems caused by technical pitfalls.

There are some cases of deletion by Google, which is peculiar since it is content
words what is deleted. Some words are dropped with no apparent reason for such a
procedure. MT systems tend to transfer all words of the input, let alone content words,
as we will see later in this section. There are 10 cases of deletion by Google (in 21.7%
of its translations). If these have no entry in the lexicon, they should be transliterated.
The following lexical items are deleted: a<inal) ki cela &l Ui core Cela ¢ jeliin (Juass
Ol ol daaile I the following example, the word 22 (issue/number) is dropped:

(magazine Turath publishes number special on hunting the-hawks)
Heritage magazine published a special on hunting hawks. (GL)

4.1.2 Non-vocalization

Non-vocalization is a major cause for mistranslations. Having no diacritics renders
many words homographs, and thus it is difficult to determine which meaning to choose.
For example, J~) can mean the-heat or the-free, «¢s can be task or the feminine form of
important, 3 can mean fo lose or a conjunction plus a particle, 2= can mean to promise
or fo prepare, and = can mean fo establish or to complicate. All these words were
wrongly translated. Only considering established translations of other lexical items in
the TL text can help in determining which meaning to select. Here is another example:

Jae aaad)l L) L) sl e Dle) 1d 5

(expecting the-announcement about selecting the-chancellor the-German the-new
tomorrow)

Sign announcing a new German Chancellor tomorrow. (GL)

As no diacritics available, the system wrongly processed the word & 5%, producing an
incoherent text. In the example below two words confused the system: allell can mean
world or scientist, and = can mean she opens or blooming. In both cases, the system
chose the wrong translation:

Ll abse iy ol Lgge ) i allall (8 eline Jea dalia ia

(Sydney owner most beautiful port in the-world open her-arms for-the-Arabs and
call-them to-visit-her)

Reigned me friend of beautiful port in the scientist her blooming of arms for the
Arab and calls them for her visit. (SN)

Probably because the lexicon is not updated to include the city name, the system is
misled by the form of the input. It analyzed the city name as s (master/mister) and (s
(the letter & + me). When this pronoun is attached to a verb, not a noun, ¢ is added to
cater for the phonological environment, namely to insert a consonant between two
vowels. Such matching between this pronoun and a noun plus the consonant is
ungrammatical. The system should have what makes it exclude such analysis.

Because words have no diacritics to determine their meaning, systems are confused
between a verb and a noun of the same root, or between the verb in the active and in the
passive, e.g. Ji8 and J¥ However, even when diacritics are shown on the word above
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(Ji%), which makes a difference in meaning, the Google system did not manage to
translate it into the right structure.

Non-vocalization is particularly important with verbs in the past form that have a
subject-denoting suffix; only the final vowel can make a difference what subject the
sentence should have: I, you (singular, masculine or feminine), or she:

(sl 7oA Y el (838, 88 ¢ S 553 a8 (i allad DU Ll LY cuad 1y

(If you-go to Athens then-not ask cup coffee Turkish, may thrown you outside
the-cafe)

If I went to Athens not request a cup of coffee Turki, you jump out of the cafe. (GL)
If she went to Athens then does not request a Turkish coffee cup, may throw you

to outside the cafe. (SR)

Whereas the two systems of Google and Sakhr could not determine the right person
category, Systran made Athens the subject in the translation.

Moreover, the lack of diacritics of the common proper name element (» (the-son-of),
as well as not using the person's first name and last name as a guide, has led to being
translated into coffee (SN). A rule is needed to help the system to exclude such a
translation.

Another aspect of processing Arabic words is that some letters are written in some
Arab countries in different ways, e.g. final ¢ and hamza. These can affect the way the
system recognizes the letter and the word, thus producing a wrong output. In Egypt, the
final s is written without dots, which makes it having the same form of the final alif «.
For example, =« Je (Ali is ill) is translated into On the patients (GL), On a patient
(SR), and On sick (SN). All systems translated the name into the preposition probably
because they were confused by the form with dots.

4.1.3 Inadequate Lexicon

Non-updated lexicon is a common and simple problem that should be overcome easily.
Surprisingly, some basic words are not included in the dictionary as the table below
shows.

Google Sakhr Systran
DAl (3 ag dindlas [ None | 1- s alive ¢ sl elgiladl, el ol ol c3laad)?
(sihy ol shaiy ( S 2- Agallal) 3 )il dadiie cdpa ladl s jladll 55
£) )5 L) ¢ omi apla?

TABLE 1: Words and phrases not included in the lexicon

Having the definite article, the future prefix, a preposition, or a pronoun attached to
the forms of the SL words seems to have made the system transliterate them.
Manipulating the input by removing some of these elements has shown that the system
recognizes the SL words and can translate them. Also, while the definite form of 'prime
minister' is correctly translated, the indefinite form is not, which indicates that the latter
form is not included in the dictionary. The basic form plus any added element needs to
be catered for in the dictionary or at some stage of the translation process.

Further, many Arabic names have meanings and thus would confuse the system.
These can be included in the lexicon to have them transliterated instead of being
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translated. In the example below, the proper name is translated, and because of its
position, it plays the modifier of the noun states:

LAl Jsall Al ) dese 2l ) (5 maall B Al 55y

(warned minister the-trade the-foreign the-Egyptian Rasheed Mohammed Rasheed
wealthy states...)

External minister the commerce warned the Egyptian rational Mohammed the
rational states rich... (SN)

The same name above is translated by Sakhr as Rosetta is Mohamed Rosetta. This
translation is triggered by the Arabic name of the Rosetta stone after the Egyptian town
(in Arabic Rasheed) where it was found. Such a shortcoming can be avoided by making
a link with the proper names on one or both sides of the word and use them as a filter
for such erroneous translation. Google managed to translate the name correctly by
transliterating it, probably because its dictionary does not have the meaning Rosetta for
this entry.

Place names can also have meaning and there is a need to have a rule to avoid
producing literal translation:

g oadl Mal M S pey S Gy s eVl
(eruption fire big in-center "al-Waaha" the-commercial)
The eruption of a big fire in the commercial oasis center. (SR)

Other examples include Heritage magazine for &5 4as (SR) and mother
[aalgywyn] for (nsi s (SN). Furthermore, some names are non-Arab names
transliterated in Arabic and their original should be retrieved. For the same reason of
non-updated dictionary, the name ¢ s (4 (Van Gogh) is dealt with by translating the
first part into the meaning of an Arabic word that has the same form, rendering it as
transient, while transliterating the second part as /GwG/ (SN).”

Another important aspect is the translation of expressions made of more than one
constituent element. These should be translated into one word (or two if it is originally
three), depending on the SL text and the most appropriate equivalent or term in the TL.
Nevertheless, all the words are kept in translation, most likely due to regenerating all
elements of the SL text in the output.

SL expression System translation Idiomatic translation
25% Apus 25% ratio (SR) (SN) 25%
Al e toured tourist (GL) tour

tourist tour (SR)
touristic tour (SN)

S5 Jay y a tape of a documentary (GL) documentary
documentary tape (SR)
documentary tapes (SN)

S bl Olaid a cup of coffee Turki (GL) Turkish coffee
Turkish coffee cup (SR)

i ks psychological doctor (GL) (SR) | psychiatrist
doctor the breaths (SN)

TABLE 2: Arabic expressions, their MT translations, and suggested idiomatic
translations
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These are idiomatic yet elaborate Arabic expressions that need to be rendered into
idiomatic expressions. Terms in particular, e€.g. & <wwh (psychiatrist) should be treated
as one unit, so that they can be translated into the right TL term. There are other
idiomatic expressions of more than one element that need to be integrated in the system
to have them correctly translated, e.g. % ¥ (must), <L oo (o/€ld Y (undoubtedly), v=lie ¥
(inevitably), LY (especially). In one translation by Google, %Y is treated as two
elements, rendering it as can not thus producing a totally wrong meaning.

There are other cases where a one-to-one translation is expected, but the systems
opted for another translation. For example, a2 (their-existence) is translated into
downpour (SN), 558 Jlad (coffee cup) into teacup (SN), (conferences) into
major (GL), and =2 > 81 (81 injured) into 87 victim (SN). In the last example, the noun
is single in the SL according to the rule of nouns modified by number expressions. The
translation also rendered it in the singular, a case that requires some attention. On the
other hand, (S_58 58 Olaid (Turkish coffee cup) is translated into Turkish teacup (SN). If
teacup is considered as a translation of (= (cup) then 3568 (coffee) is deleted.

4.1.4 Multiple Meaning, Connotation, and Collocation

Another major problem is words with multiple meanings. Many Arabic words can have
two or more overlapping meanings in English, and systems need to decide which one to
choose. The following words are translated by the three systems mostly into
inappropriate meanings for the output:

sk bravery, championship, heroism

¢el  announcement, advertisement, declaration, sign
climax, peak, summit, top

X%  confirm, emphasize, stress, verify

358 force, power, strength

S_=  centre, position, rank, status

&5 position, rank, site, status

w5y major, president, primary

as-ui arrows, shares, stocks

This problem requires consideration and a solution. Choosing any of these meanings
can greatly undermine the coherence of the translation and the communication of the
message. To solve this problem, a good approach is probably to take into account the
lexical surroundings and collocations in the SL text, as well as the produced TL lexical
items and their collocations. For example, =% or 5 are translated into inaugurates or
inauguration respectively. The TL words collocate with championship, which is the
translation that should be chosen for sk | and not any other alternatives listed above.

In some cases, homographs can lead to mistranslations with no consideration of the
topic of the text. For example, & (to her/it) is translated into fun (SN) in a text about the
UN, and J=: (to solve) is translated into beautified to collocate with prices (SN). Again,
establishing the lexical surroundings in the TL can help in excluding these translations.

Connotation is another issue that requires attention. In some translations, TL words
that are selected by the system have connotations that the SL words do not have. In the
example below, the Arabic (= 5% has a negative connotation in its association with
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48laadl (credibility). Choosing free of in the output has made it positive and credibility
something negative:

A8l aaall e sl 9 Hld Glad sdnladel) Al
(the-authority the-Palestinian: speech Sharon lack from the-credibility)
The Palestinian Authority: Sharon's speech is free of the credibility. (SR)

A similar change of connotation can be seen in using afflicted to translate < (led):

o el due g1 (ALaSia) culandll €3 Al Cilaaad) e JLEY) D ) ) Jal sad) (g

" A maal) G
(from the-factors that led to the-demand on the-complexes the-residential of
the-services the-full, quality the-living in the-cities the-modern)

From the laborers which the residential attendance on the collectors afflicted to
self of the services integral, nature of the living in the modern cities. (SN)

The translation is far away form even giving a gist of the original text. This is
because some key words are translated incorrectly, and hence they seem out of context
in the TL version, e.g. laborers, attendance, and collectors. The lexicon seems to have
an entry for a classical less used meaning of the plural of Js\e (laborer) which denotes a
group of animals that carry out labor (Al-Waseet Dicitonary 1972: 628, Lisan Al-Arab
Dictionary 1999: 401, Al-Qamoos Al-Muheet Dictionary 1994: 1339) or one of two
plural forms of a female worker (Al-Munjid Dictionary 2002: 531) where the second
form, <3le, is the more widely used one. The system chose this meaning instead of
factors, and also confused g=a<ll to mean complex with the one that possibly means the
machine that collects, though the first is more common.

Priority of common usage needs to be looked at. When the system chooses a TL
word, rarely used words should come last in priority. In using signed to translate the less
common g2 (the-signed), the system passed over all other more common (and
appropriate) words such as rank or position. These should come first in the system
priority:

GBsnall 1 g DAY 4a 23l 5l Hlanal] BN allall el A5 pe o Lilall Gl (el
2015 Jistas A 53
(China competes Germany on rank the-producer the-international the-third
for-the-cars. and India is-heading to-occupy position the-market the-French by
2015)
China competition of German on rank of the producer worldwide third for the
cars. India faces for signed occupation the market French in solutions 2015. (SN)

Probably one way to eliminate irrelevant TL equivalents is to make the system
decide first the context by checking the key words and the semantic field(s) of the text.

Another important aspect in having meaningful well-formed text that has cohesion is
collocation. Lexical items need to be translated with the constituent elements rendered
according to their co-occurrence with each other. For example, s a3 3S » is translated
literally into commercial center (SR) (SN) which gives quite different meaning, whereas
the established collocation in the TL is shopping center or shopping mall. Even mall
could be a better rendition. Another example of collocation is translating
Glals EBE e 6 g Jay 15 (documentary of three episodes) into documentary tapes from
three rings (SN). Obviously, ring does not collocate with documentary or tape.

Some Arabic verbs are elusive in that they should not be translated only after
considering their collocations. For example, the first meaning of !_ is went, but when it
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co-occurs with another verb, say ¢« % (to study), then it means to start studying. Also,
Js\% means fo eat, or take (tablets), but when its subject collocate is <5\S (writer),
38U (critic), s (article), <US (book), or z<UL_» (programme), and/or its object collocate is
¢ s34 (topic), s (career), 4xadd (personality), then it means to investigate, to study,
to highlight, or to cover.

Another verb that needs attention is Ui (live, experience) and its past form (ile. It
can also be used to mean long live. In this case, it is incorporated in a short text. Despite
its lexical environment and the text being long enough to mean to live or to experience,
this verb is translated by Google into this marked special case of 'long live'.

4.1.5 Miscellaneous

One cultural aspect of Arabic is that it uses constructions that literally mean 'friend of',
'mother of', and 'father of' to indicate ownership, a characteristic, or an attribute, and
hence need to be translated accordingly:

b aa se iy el Lggel 53 il allall 8 elise Jaal dalia St

(Sydney owner most-beautiful port in the-world open her-arms for-the-Arabs and
call-them to-visit-her)

Sydney's most beautiful harbour in the world opens its arm to the Arabs, and
invites them to visit. (GL)

The Google system rendered this expression into a possessive relation, whereas the
other two systems translated it literally as the owner of (SR) and friend of (SN). Systran
also translated c»s8) o) into mother [aalgywyn].

Another remark here concerns transliteration. The Arabic alphabet does not have p
and v. Any transliteration of Arabic words should not use these letters except probably
for borrowed words. In the following translation, transliterating the verb with v is
peculiar:

Jag cpalall U jalia
(we-will-travel to the Philippines tomorrow)
Sensavr to the Philippines tomorrow. (GL)

4.2 Problems of Grammar and Syntax

Grammar and syntax is another problem in this mode; words are treated as individual
blocks arranged one after another, resulting in awkward and almost meaningless
translations. Looking at the last example in the previous section, we can note that the
word order of the output reflects to a large extent the original. Putting words together
according to the SL syntax bound to yield an output that needs too much post-editing.

Other problems in this mode include tense and aspect, reference and gender,
prepositions, the definite article, and coordinators and conjunctions.

4.2.1 Word Order

Generally speaking, sentences in Arabic can be either nominal (SVO) or verbal (VSO).
Arabic SVO order translates much more smoothly than the VSO order as it is more or
less corresponds to the English word order. When the SL text has a VSO order a
problem of syntax can arise, as the translation tends to copy the SL text, producing an
awkward TL text:

O3bE i) ) 6155l Gt atimibian LS (e i a9 0 (USLY Gt ) JB
saaidll ﬁ?\&ﬁ)}@d)ﬁﬁ@%dﬁ}dﬂ;
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(underestimate Pakistani president Pervez Musharraf from matter his-handshaking
Israeli prime minister Ariel Sharon during their-stay in New-Y ork to-attend
summit the-united the-nations)

Reduced Pakistani President Pervez Musharraf will Msathath Israeli Prime
Minister Ariel Sharon during their stay in New York to attend the United Nations
summit. (GL)

Apart from the need to insert an auxiliary and the indefinite article, the following
translation of a simple sentence requires an important step of post-editing, namely
switching the positions of the noun and adjective:

Pt 34a8 oM
(this is a short story)
This story short. (GL)°

4.2.2 Gender and Reference

The reference system of Arabic uses pronouns of two genders only; there is no neutral
gender. This can result in translating some masculine pronouns in the singular, and
feminine pronouns in the singular and plural that refer to inanimate into Ae/him/his and
she/her, resulting in confusion and incoherence of the translation. In such a case they
should be translated into it or its. The MT system needs to establish a relation between
the pronoun and the noun to which it refers, and identify whether it is animate or not, so
that a TL gender can be determined:

Al Ll gine 8 Jadil) i
(prices the-oil near their-levels the-standard)
Prices of the oil near even her standard. (GL)

In the following example, three references are made: the documentary, the man, and
the state. The translation refers to the documentary as ke, to the man as e, and to the
state as it. Thus, the translation is confusing as it uses the same reference for two
elements:

a5 Ll 5l JlaY) Ao i o2 U Y 8l Lot a5y W 40 € (e BIE 1 138 dan) s
oo Al g Lanal Sy

(spring-V importance this the-documentary from it-be-MASC not observe only
life the-man who built state the-Emirates and established-it-FEM and united-it-
FEM, but it-MASC-narrates real stories...)
An importance comes this documentary from being he does not observe only the
life of the man that built the United Arab Emirates country and established it and
he united it, but he narrates realistic stories... (SR)

Moreover, the system provides an inanimate reference for animate in the example
below, probably because it overcorrects its output or fails to detect the reference in the
input:

Andle S udill apd J38 G Tale QS A 1) say Sanii g 5o ld JB 130 1)
(question: why killed Van Gogh himself? answer: because-he was incapable of
killing his-psychiatrist doctor Gachet)

Question: Why kill the Gog himself? "Answer: because it was unable to kill
psychological doctor Dr. Gachet. (GL)
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4.2.3 Wrong Analysis of Input

Wrong analysis is probably caused by non-identification of different formats of Arabic
words, i.e. when they are attached to prepositions and pronouns, as well as non-
identification of diacritics, which have a major role in differentiating meanings. One
system seems unable to recognize the verb form with plural inflection:

Jae Gald) I il
(we-will-travel to the-Philippines tomorrow)
Philippines will travel to tomorrow. (SN)

Also, the singular form of the subject is rendered as plural. Even the particle 3 is not
recognized:

!}.. - . Jﬂ
(I have succeeded)

We have succeeded! (GL)
To succeeded! (SN)

In the example below, instead of analyzing <laj as a verb with feminine inflection,
the system analyzes it as a noun and pronoun, providing a misleading translation:

3l DA L 50 Cilia g cipalall i) ) sk Aol 3 5B (e Al (5 peaal) ainall Gile
i) ey
(lived the-society the-Egyptian state of the-excitement the-political throughout
the-months the-past, reached its-climax during the-period the-prior to-elections
the-presidency)
The Egyptian society lived case from the excitement political throughout the
months last, her connection of peak during the previous period for elections of the
presidency. (SN)

A wrong analysis (and synthesis) can also lead to a coherent, grammatically well-
formed TL text, but a one that is a total mistranslation and thus communicates wrong
information:

$ ) g ) A3l Jas o Galadl g aledl el 8 il 5l 50l 3 Sy Ja

System's translation: Is it possible to increase salaries in the public and private
sectors to solve the crisis of rising prices? (GL)

My translation: Is it possible that the increase of salaries in public and
private sectors will solve the crisis of rising prices?

There are two readings of the SL sentence: one by the system that the increase is
proposed, according which the system produces the translation, and the second reading
has background knowledge that the increase has already been granted. That is why the
semantics is different. How can a user of the system who has no knowledge of the SL
know whether the translation is correct? Will there be a need for a reviewer and editor
all the time?

One problem in the analysis of the input that the Systran system seems to face is
processing numbers and the nouns they modify:

(200 billion Dirham the-investments the-real-estate the-expected during the-years
the-five the-next)
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200 one billion Dirham the land investments expected during the years the five

next. (SN)
The system does not process 200 and together, but rather separately.
Consequently, is translated into ome billion next to the figure, which can be
confusing.

4.2.4 Tense and Aspect
As Arabic nominal sentences with a noun phrase plus an adjectival or prepositional
phrase have no auxiliary (verb to be) when in the present tense, the translation has to
have such an auxiliary inserted in the right position. The process of insertion needs to be
obligatory in the system:

,3);&43 I PRYY
(this is a short story)
This story short. (GL)’

Furthermore, as English and Arabic systems of tense and aspect do not correspond
fully to each other, the translation of the Arabic past tense in cases of reporting should
be translated into the present perfect because a past tense can sound as if it is a
narration:

(have-come the-girls)
The girls came. (SN)

In addition, the past tense is used in Arabic in conditional sentences to indicate a
probable case of condition. When it is translated as a past tense, the condition would
signify unlikelihood or improbability in the TL. Therefore, its translation needs to cater
to the meaning of the original and the structure of the produced English text:

ol 7 A ) Sl a8 (S 55 58 (e als 6 Lt 1) a1
(If you-go to Athens then-not ask cup coffee Turkish, may thrown you to outside
the-cafe)

If I went to Athens not request a cup of coffee Turki, you jump out of the cafe.
(GL)

4.2.5 Prepositions

Translation of prepositions is an elusive task, especially for a machine. It is one of the
thorny issues in MT (see also AlSharaf et al. 2004, regarding French/Arabic MT). The
systems need to render prepositions according to the output and not according to the
input. In not doing so, a text can be rendered with an inappropriate TL preposition that
is either awkward or meaningless.

Many verbs and nouns have specific prepositions that associate with them and are
part of the cohesion of the text. For example, - &3/ is translated into concluded by (GL)
or in (SN), while it should be with. Also, the verbs s and J=5 are followed by a
preposition when there is a need to specify a place or a person. Nevertheless, the Sakhr
system seems to have came to as the only equivalent even though there is no need to
have it in the TL:

el Ja
(the manager has-come)
The manager came to. (SR)
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Other examples of producing the wrong TL preposition include

.3l 200U dalal) dmanll
(General Assembly of the United Nations)
General Assembly for the United Nations... (SN)

oAl 5 Y1 (e Alla (5 el psinall ile
(lived the-society the-Egyptian state of the-excitement the-political)
The Egyptian society lived a state from the political excitement... (SR)

Z\EJLA\B)LA} ‘552_3:;1_\.;45\ dahiadll Gﬁée);.a\;;)agl
(81 injured in-fire in the-zone the-industrial in Emirate al-Sharjah)
81 injured by a fire in the industrial area in Emirate of Sharjah. (SR)

Wrong analysis of input can also produce mistranslation of prepositions. In the
following example, the system seems to process the phrase ~¢» (among-them) as if
made of the preposition - (translated as in), the pronoun #* (translated as their), and
Udas an element that has no entry in the lexicon and thus it is transliterated. The analysis
is wrong in that the pronoun should be translated into them, and what the system
considered as two elements is actually one which is the preposition O :

(hen) DY) e il 3S a5 Suue U haan pirias (ga cLiinhandi 19 e i Y Lo J5%8
{killed no less than 19 Palestinian, from among-them official military in
movement the-resistant the-Islamic (Hamas)}

Killed what 19 Palestinian does not decrease about, from in their yen military
official in movement resistant Islamic (Hamas). (SN)

How can the system be made to process such a phrase and translate it into a correct
TL phrase? Can the lexicon have all forms where prepositions are attached to pronouns?
I think yes, it can. These forms are finite and can be included in the lexicon.

4.2.6 The Definite Article

The Arabic definite article need not to be always transferred into the. Many defined
words should be translated as indefinite. Generic names can be definite in Arabic but
have to be indefinite in English. Also, when titles are associated with names, they do not
take the definite article in the TL though they do in the SL, e.g. &3l (the-sheikh) to be
translated into Sheikh, <l (the-king) into King, <3,V (the-President) into President.
Moreover, institution names, place names, countries and cities can have the article in
Arabic, but need to be stripped of it when transferred into English:

o el due g (ALKl claadll <3 Al Cilaaad) e JLEY) D @) ) Jal g2l (g
) Ay s 2]
(from the-factors that led to the-demand on the-complexes the-residential of the-
services the-full, quality the-living in the-cities the-modern)

From the factors that led to the interest in the housing complexes with the
integrated services, the living kind in the modern cities. (SR)

The definite article in the housing complexes and the modern cities need not be
included in the translation. It also has to be dropped from the political excitement in the
following example:

:\..).».u\.wb.n]‘ BJ&Z}“ % A ‘5‘)&.45‘ taﬂa.‘d\ Jile
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(lived the-society the-Egyptian state of the-excitement the-political)
The Egyptian society lived a state from the political excitement... (SR)

4.2.7 Coordinators and Conjunctions

Arabic 1s known for its extensive use of coordinators and conjunctions even within
paragraph boundaries. Arabic texts abound with s (and) in the beginning of sentences
and even of paragraphs. Coordinators and conjunctions need not always to be translated.
When translated, in some cases, they affect negatively the English text cohesion. These
need to have a smart filter to decide how to deal with them. A default rule is to delete
them at the beginning of a sentence.

Furthermore, coordinators and conjunctions can cause problems when attached to
other particles, e.g. 3 which is a conjunction attached to a particle to mean roughly
hence...has/have or hence...might,® is conceived by the Systran system as a verb and
therefore it is translated o lose. One way to deal with this homograph is to identify the
word that follows it. If it is a noun, it is a verb meaning to lose. If the word next to it is a
verb, then it is a conjunction attached to a particle.

5. ENGLISH INTO ARABIC TRANSLATION MODE

In this mode, a number of texts are translated with the message clearly transferred in the
TL with quite minimal or no post-editing required. Actually, the output is full, correct,
and readable translation of the original, and provides a much higher level than just a
gist. The Sakhr system is remarkable in this respect with 24 semantically correct
translations even of some longer complex texts, making 31.5% of the total number.
Second comes Google with 11 translations (14.4%), and last is Systran with eight
translations (10.5%), both are restricted to short simple SL texts. The following example
is even grammatically correct and accurately renders number and gender:

Turkey and Romania culled thousands of birds and imposed quarantine zones to
try to stop the spread of avian flu.
alay A gladd [ A0al jaal) Bhlic lia i ) solall e YY) e Lile sy 5 LS 5 Cuallas
(SR) . sl | i slad) i)
(get-rid-of-FEM Turkey and Romania from the-thousands from the-birds and
imposed-FEM-DUAL zones the-quarantine the-health to-try stopping spreading
flu the-birds)

However, there are many problems in the output of this mode. These are divided
into lexical and grammatical problems.

5.1 Problems of Lexis

The main problems related to lexis in this mode are the lexicon is inadequate and not
updated, polysemy and wrong TL word, connotation, and collocation. There are also
two problems of addition and deletion, which will be discussed first.

5.1.1 Addition and Deletion

Two important drawbacks that have been observed in the translations produced by
Google are addition and deletion. These phenomena are alarming since this is a machine
work that deals with a written text, and hence there is no apparent reason as to why the
system adds or deletes words. Translations by Google include three additions that have
no SL counterpart:
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I will never forget.
(GL) Ja olil &
(no I-forget-him ever)

In other two cases the system adds the Arabic word for Dollar next to numbers even
though there are other currency signs next to them:

Microsoft Corp said on Tuesday it would pay RealNetworks Inc $761 million
(£436 million) to settle a suit accusing the world's largest software maker of using
its dominance to promote its own software.

V52058436 £) LY 92 0sale TO1 0353l (S ) 5 5ially ) addins Ldl ¢ B g3 4S pil) 0 g 5 SSla

(GL) A4alad) el jall 5305 e Lgtiam olasinls Clane pl) aiba 5] allad) agi (5 523 43 g0l

(Microsoft the-company day the-Tuesday that-it will-pay RealNetworks
the-limited 761 million Dollar (£436 million Dollar to-settle suit accusing
the-world largest maker the-software by-using its-dominance on enhancing
the-software the-private)

When manipulating the input, the translation seems to be affected by the word
million; it brings with it the TL word for Dollar. In the above translation the system also
left said with no TL counterpart, i.e. it deleted it. This is one of sixteen cases of
deletion, which is peculiar. They should be either mistranslated or transliterated if they
are not found in the dictionary. This means that about 21% of the translations by Google
have some missing key element. In the example below was found is not translated:

An Iraqi journalist and photographer working for The New York Times in Basra
was found dead early Monday after being abducted from his home by a group of
armed men.

(e Al ey (V) o) o) Uina o guadl) (8 el & 59 908 ddiial dory aaa ) eans Sl e

(GL) .onleadll (g 4o sana 3 o 4 i

(Iraqi and photographer journalist work-V for-newspaper New-York Times in
Basra dead first-PL the-Monday after abducting-him from his-home on hand
group of the-armed)

5.1.2 Inadequate Lexicon

As is the case with the Arabic/English mode, the lexicon is also not updated. Words and
phrases seem not to be included in the lexicon, and thus are transliterated. The lexicon
lacks proper names: persons, cities, countries, as well as organizations and nationalities.
Surprisingly, some simple phrases, like foo much, are not dealt with successfully. The
system just transliterates it, which is a standard procedure for words that are not found
in the lexicon:

Skin discolouration and pigmentation is just one of the effects of too much
exposure to the harsh Gulf climate. )
el i) 1 LSS [ 5 5 57] (om il 300 (pm Bm) 5 ab m s [0y 5 1] la
10 s
(SN) .zl
(skin [deescolorayshin] and paint only one-FEM from the-effects from [too mosh]
exposing to the-harsh-FEM gulf climate)

Other problems that can be identified in this example will be discussed under their
relevant subsections. Below is a table of the words and phrases that are transliterated.
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Google Sakhr Systran (58 words and phrases)
i - ; -

None | discipline, 507, the mdeﬁqzte ar flf’le a, Medical Centre, Mohamed,
discolouration, | Abu Dhabi, African, Ajman, million people, mum-to-be,
lied, Shaikh. Al Qaeda,‘ anar Ch}’» birthday non-evasive, North Korea,

party, capitalization, one hundred, previous year,
construction company, Corp, | property developer, quiz,
C‘orporate commuglcatlon, real estate, Saudis, scam,
dirhams, construction second time, series, setting
material, Court of Appeal, up, Shaikh, South Asia,
discolouration, fast- Sultan, superstar, Suspends,
youth, got, growing numbers, | two armed (men), UAE,
sentence, let's, lied, World Health Organisation.

TABLE 3: Words and phrases not included in the lexicon

The table shows that many common, simple words, phrases and names are not
included in the lexicon, let alone basic grammatical elements, which is a drawback in
the system. About 76% of the output of Systran has a word or phrase that is
transliterated. Inadequate lexicon is an easy problem to solve; such words and place
names can just be compiled and integrated into the system.

The second problem here is terminology. The Lexicon has to include the TL
terminology that can be used as equivalent in its output; otherwise, the translation can
be misleading. Two systems, namely Sakhr and Systran, do not have the Arabic
equivalent of discolouration, so they just transliterate it. Moreover, as Sakhr
successfully translated both bird flu and avian flu into their Arabic term, Systran's
dictionary does not have the TL equivalent of those two terms and thus it provides
mistranslations with awkward constructions. The first, | ¥4 )siac  does not include
the Arabic superordinate for bird, but a hyponym, i.e. a special kind of bird. The second
translation, s b ) 3514, has an awkward structure.

Google, on the other hand, translates avian flu into the awkward
structure sk | i8N (the-flu avian) and bird flu into zs )35 (flu the-chicken).
Google also translates dentist into the general term of < (physician). These SL terms
should be dealt with and processed as one unit, and the dictionary should include their
TL counterparts so that its output can be correct.

In establishing equivalents there is a need to adopt the more widely used, less
confusing terms. In the example below, tagging is translated into =5 a term based on
colloquial usage to mean attaching labels or tags. It is, however, a homograph of the
standardized Arabic term for feaching and education. The TL equivalent is
inappropriate for this entry. With 'community' next to it, the reading is 'teaching' rather:

Yahoo seems likely to take a lead in the podcasting market with its new Podcast
search beta: it looks easy to use, and it's got tagging and community ratings
features.
s 5o U Canall Gl 5 aad) (9 gl piiialSa g A 26 s g o) sy saly
(GL) L sl Cilew g 643_;45\ GA ?:\LCJ\ C""‘AU ¢ Jlaxial!
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(Yahoo likely undertaking role pioneer in bodcasting the-market the-new bodcast
the-search beta: it-look easy the-use, and became teaching in the-community and
features the-estimation)

Finally, I would like to make a few remarks regarding the lexicon. Idiomatic phrases
should be included as one unit such as come in! and let’s go. When the system treats the
elements of these phrases separately, it can provide one-to-one TL equivalents that
when put together do not give the right TL phrase, e.g. come in! is translated literally
into & Ju3 (SR) and not the idiomatic Jai (literally enter). Punctuation could be a guide
to the system in this respect.

The Systran system seems to have a problem with some (not all) words in upper
case. When the input is a newspaper heading words are transliterated because they are
capitalized, e.g. Suspends and Flow. When they are changed into lower case, the system
translates them, as is the case with other words. Spelling also confuses the system. For
example, Shaikh is transliterated, but Sheikh is translated.

Other capitalized words need to be given special attention so that they have a
different status and thus need not to be translated, e.g. Crown Plaza is translated
literally into zW ¢Jaw (SR) or literally with wrong structure 4alw =Gl (SN), or partly into
1 3% 4sleal) (GL) where Crown is translated as 'kingdom'. One rule can be included in the
system to make it deal differently with capitalized words that are not found in the
lexicon, so as not to look them up in the dictionary, but rather to transliterate them.

5.1.3 Multiple Meaning, Connotation, and Collocation

Polysemy and choosing the right TL meaning is a thorny issue in MT. Words with more
than one meaning can confuse the system, which leads to the wrong choice of a TL
word. According to the lexical surroundings of the SL word in the example below,
capital is not 4eale (capital city), but Jw o4l (capital money).

Abu Dhabi Commercial Bank (ADCB) to double capital and offer 25% to
foreigners.

(SR) .l () % 25 e 5 danalall ddeliaal ({58 la gl oliy) (ol oo ol ol
(bank Abu Dhabi the-commercial (bank Abu Dhabi the-commercial) to-doubling
the capital-city and offering 25% to foreigners)

The lexical environment could be a helpful tool for the system to opt for the right
choice; the text elements can help in determining which word to choose. The collocation
pattern of the chosen TL word does not allow its association with the TL word for
doubling. Interestingly, we can see that the lexicon of the system is so updated that it
even expands the abbreviated name, which is a merit, but not recommended when the
short version is next to the full version of the name.

Translating into the right TL word can be elusive when dealing with words with
different meanings, for example /ying. It can mean making a statement that it is untrue
or putting one's body on a flat surface. The system opted for the second meaning, which
is the wrong translation:

A White House official was arrested Monday on charges of lying to investigators
and obstructing a federal inquiry.

(SR) . ) o Giani dBle) o opiaall ) £ LY dagiy () a5 JEET () ol Jsiase
(official the-house the-white was-arrested day the-Monday by-charge the-lying to
the-investigators and obstructing inquiry federal)

133



THE CHALLENGE OF ARABIC FOR NLP/MT

The system output is an almost correct translation of the original with the exception
of the wrong translation of /ying, which renders the TL text incoherent and the message
defective. Making a link with the TL words for which the system already settled can
help in choosing the right meaning of lying.

Different senses of the same word can also cause a problem. For example, promote
means to publicize, enhance, or aid to progress, and is usually used in the passive to
mean raise to a higher position. It is found to be translated according to the latter
meaning into 485 Thus, the TL meaning deviates from the first meaning, which is the
correct relevant one, to the second meaning which is the incoherent translation. The
passive voice is a restriction that can be used to help the system determine which
meaning to use:

Microsoft Corp said on Tuesday it would pay RealNetworks Inc $761 million
(£436 million) to settle a suit accusing the world's largest software maker of using
its dominance to promote its own software.

0sled36) S sle 761 i (S 5 5 5iilly 5l wdvias L VBN o 5 il s 5 Sl 4S5

(SR) .Asal s 48l 4 jlasus o235l allall el o aibia ST agh Al 4y gl (4nin

(the-company Microsoft said day the-Tuesday that-it will-pay to-RealNetworks
enk 761 million $ (436 million pounds) to-settle suit accusing largest maker the-
software for-the-world by-using its-control to-promoting its-software)

Another example is get. The system provides well-formed translation, but it renders
get as 'understand' because the constituent elements of the original are not taken into
account:

Ex-Tyco Executives Get 8 to 25 Years in Prison.
(SR) ol (o 53 25 (A 8 sS85 () 5l ginsa ey

(understand officials ex-teeko 8 to 25 years in prison)

The TL word that is chosen to translate get does not take 'years' as an object. Can a
rule be developed to exclude such translation of the verb when it associates with 'years'
or any other TL word that makes the collocation unacceptable?

As shown above, collocation is significant in opting for the right translation. The
collocation pattern of TL words chosen by the system can be utilized to function as a
filter that eliminates non-matching words. The MT output usually sounds 'silly/funny’
because one word is translated without due consideration to the lexical surroundings.
The chosen TL word is out of context and thus the overall meaning is undermined. For
example, while give up can be used with both smoking and nuclear weapons, its
translation should change depending on the object. However, the system uses the Arabic
verb used for smoking when the text is about nuclear weapons:

The lead American negotiator with North Korea signed a statement of principles
that committed North Korea to give up "all nuclear weapons and existing nuclear
programs."

£ 83U e el AN 58 of (5obaall Uny o 8 BILGED Uy 35S cn (S a1 8 k) (i lin

(SR) ", Glal &5 5l el 5 405 53 ALY US e

(negotiator the-leading the-American with North Korea signed statement for-
principles that North Korea the-committed to-give-up from all the-weapons the-
nuclear and the-programs the-nuclear the-existing.")
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Similarly, in the example below, the system opted for a meaning that does not
collocate with the object in the TL. In English, hunting can be for people and animals,
but in Arabic it ought to be translated according to the object of the action. When it is
animals it is Jaay and when it is people it is 3~ or 2 (both roughly mean to
chase):

Police are hunting a gang who allegedly bought millions of dirhams worth of
construction material with cheques that bounced. )

(SR) .calabati 3l IS £ Ul 530 anl 30 dad (he (e o jidl G jala 3 Aliae s 50 slass
(hunt the-police gang who apparently bought millions from value the-dirhams
for-material construction with-the-cheques that jumped)

In the same example above, the notion of 'silly/funny' translation is illustrated by the
literal translation of the verb bounced. The established TL translations for bouncing
cheque can be used to translate this collocation. Only the Google system could provide
a right Arabic translation for it.

Another example of the collocation role in MT is the verb blame. As is the case with
hunt above, this verb translates into two different Arabic verbs depending on its object.
It is a5k if it is a person or human-related party, or 5= if it is non-human. The system,
however, selects the human-related meaning, making the translation awkward:

Police blame sharp rise in crashes on reckless driving during Ramadan.

(SR) 5 _sgiall can ) o L 30l o ciladbial 833l 3al3) dda il o b

(blame the-police the-rise the-sharp in the-crashes on the-driving during Ramadan
the-reckless)

In some cases, however, although the collocation is acceptable, the TL word reflects
an attitude and perspective that the original text does not have:

Government official says rents will come down in next two years.

(SR) .0iedall il 3 jlgTins i ) (U (a8l J shnnall J s

(say the-official the-governmental that the-rents will-collapse in the-years-DUAL
the-next-DUAL)

While come down 1is positive, its translation L& (collapse) has an exaggerated
character and an extreme outcome. The problem here seems to emanate from having a
one-to-one rigid lexicon and no collocation patterns built-in to play a role in the
looking-up process.

Moreover, connotation is very important in transferring information. In translation,
some words need to be translated into their corresponding charged or neutral
counterparts to help in communicating the same attitude or point of view. One
translation rendered gang into 'group' (SN), neutralizing its charge in the TL.

5.2 Problems of Grammar and Syntax

The main problems related to grammar and syntax in the English-Arabic mode are word
order, gender and reference, tense and aspect, prepositions, the definite article,
reference, and wrong analysis of grammatical categories.

5.2.1 Word Order

As the verbal sentence (VSO) is the default order in Arabic or more widely used, not
taking care of it can produce unnatural nominal sentences. On the other hand, in
newspapers headings, book and article titles, the nominal order is the norm and thus
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SVO order is the right translation. Nevertheless, Sakhr tends to produce Arabic verbal
sentences and thus a newspaper heading is not translated in the right order, resulting in
awkward translation:

Turkey bus blast kills 2 and injures 10.
(SR) .10 z o> 52 WSy dlils jlad) iy
(kill blast bus in-Turkey 2 and injure 10)

This is not always the case, however. Some Sakher's translations just ignore the rule
of starting with a verb for no apparent reason. Systran, on the other hand, adopts the
nominal order all the way through, and thus its output in general is an exaggerated
towards the non-default word order of Arabic.

In addition, copying the ST syntax can result in incoherent translation, in some cases
violating Arabic grammar. In the following example, the output does not even come
close to the 'gisting' level. The only processing the system did is in switching the
positions of one noun and its modifier but with a mismatching gender:

Police blame sharp rise in crashes on reckless driving during Ramadan.

(SN) .0bzaay o L8 3583 ysga Ao Cilakaad (333a gl ) a5l calaila

(I-maintained blaming rise-MASC sharp-FEM in destruction-PL on reckless-FEM
he-drive during Ramadan)"'

There is a probably a case here of mistranslation or deletion of Police and addition
of the verb <bils (maintain). Establishing a link of association between driving,
reckless and crashes can help eliminating the mistranslation of crashes.

Finally, a basic rule of Arabic grammar states that when the subject is indefinite and
the predicate is a prepositional phrase, the sentence starts with the prepositional phrase.
Such a rule needs to be integrated in the system, so that ungrammatical output can be
excluded:

There is a bird on the tree.
(SR) 3_aill e ik el
(there bird on the-tree)

Taking the dictionary meaning of there as a location in other contexts seems to have
led to adopting this translation. There here denotes existence of an undefined subject; it
is not a place adverb as in he is standing there to be translated as such. This is a
recycled usage that translation has helped in its getting access into Arabic. Besides,
there is a leniency on the part of many professionals working in translation and media
regarding adhering to the rules of Arabic. MT and NLP specialists probably adopt the
same attitude and this can make such an output for them absolutely acceptable.

5.2.2 Gender and Reference

Arabic has two genders: masculine and feminine. It has no neutral gender. Masculine, in
single and plural form, is the default in Arabic and should be resorted as the first choice
of the system. Feminine should be chosen when specific elements in the input clearly
identify the gender such as she, girls, it with reference to a feminine, or ideally nouns
whose Arabic counterparts are feminine such as company, newspaper, and embassy as
well as cities and some countries.'

However, the Systran system seems to have the feminine as its default gender in its
translations. The overwhelming majority of Systran's translations of nouns and
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adjectives are rendered into feminine, though the original text has no indication of the
feminine gender of the noun:

I am tired. )
(SN) .45 U
(I tired-FEM)

Even when there is an indication that the gender has to be masculine, the system
produces a feminine form:

Ali is a baker.
(SN) .55La e
(Ali baker-FEM)

No clear reason seems to be behind choosing the Arabic feminine adjective for
baker and tired. The system seems to be configured to opt for the feminine form in the
first instance, thus producing an ill-formed and misleading translation. Below is another
example where there is no indication of the gender of the subject, yet it is translated into
the non-default gender of the TL:

Expatriate workers can now renew their labour permits until they reach the age of 65.
(SN) .65 (e el ad il o ) Allee 2l Jla) b OY) gl 4 Jire CBile
(workers-FEM expatriate-FEM can-SING-MASC now renewed permits-their-
MASC labour-FEM until that reach they-MASC the-age of 65)

Apart from the wrong message delivered by the translation, this configuration results
in gender disagreement between the subject, the verb, and the reference. Disagreement
in gender and number also occurs even though there is an indication of the gender. Here
are translations by the three systems of the same SL sentence with more or less the same
problem:

Women are being groomed to take their place in a more diverse professional elite.
But many of these women say that is not what they want.

(GL) .2 b J 58 Y o gl e¥eo (pa Sl (1 Anige 4ndile o8 fiS) 8 43lSk 33 samy o)yl
(the-woman he-prepare-him he-took place in more diverse elite vocational. But
the-many of these women not we-say what we-want)

ol U sl 138 (g0 LIS b O e A Jime de st A JIST (b agdlSe 24 o 0 5S5 s L

(SN) 0522 po 13
(prepared-FEM women be that he-take place-their-MASC in more elite diverse
professional. But that say many of this-MASC women that not what
they-want-MASC they-MASC)

Lo ol Gl 0 oty o Ll 03 (g HES (S) | ST Adliae 48 jina b shia 8 agilSe 2aY (fadigh ¢ Ll
(SR) 4352
(the-women well-groomed-FEM-PL to-take place-their-MASC in elite
professional diverse more. But many of this-FEM women say-FEM-PL that that
not what they-MASC-want)

While a high percentage of Systran translations suffers such inconsistency (43%),
the Google system has nine cases (12%), and Sakhr has the least translations with only
three texts (4%) that have such a discrepancy.
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Further, gender disagreement also includes some person categories, as is the case
with Google's translation above and the example below:

We can sit down together to discuss ways of making the plan work.

(SN) .Jee dadll Jany 3o Gk G (O Laa Jid ) s by

(we he-can I-sat to down together that he-discuss ways from he-make the-plan
work-N)"?

Reference is very important in communicating the right meaning of the SL text. MT
systems in some instances fail to transfer the right reference network of the original. In
the following example, although the verb agrees with the subject, the meaning is totally
different. The translation misses the reference signals, and consequently the wrong party
is liable for payment:

In an unprecedented move, the UAE Labour Minister took a tough stand against a
construction company, asking it to pay its workers within 24 hours and slapped it
with penalties as well.

bl (pa alla g ¢ elial) S b i i dpma LYY Jaadl )5 330 5 4B sasa yé 0 gha b

(GL) .Lad &l sie Ll piiall yacln 24 (ot A pdal)

(in step not precedented, and took minister the-labour the-emirati difficult-FEM

stand-V-FEM against companies the-construction, and asked from the-workers
pay within 24 hours and slapping to-her penalties also)

Now, the default gender in Arabic has to be adopted with a rule for deviation when
there is an indication of the feminine gender. There is also a need for a rule to make a
match between the subject, the verb, and pronouns to have a clear reference in the
translation; who did what to whom. In this way the translation is not confusing or
misleading, and it can communicate a relatively clear message.

5.2.3 Wrong Analysis of Input

Wrong renditions in some cases seem to result from the wrong analysis of the elements
of the SL input. One example is when a verb with a third person inflection is identified
as the plural form of the corresponding noun, and a noun is analyzed as a verb:

Palestinian chief demands end to anarchy after Israeli pull out.

(SR) .1 5 (ol o 3 85y gl Aiglanil gl il 3

(end-N demands-N-FEM the-president the-Palestinian-FEM to-anarchy after
Israeli he-move)

It seems that the system parsed demands as a noun, and Palestinian as an adjective
modifying the head noun, leading to a total mistranslation. At the same time, the noun
pull out is identified as a verb, leaving the modifier 'Israeli' with no noun to modify. The
result is an incoherent translation that lacks readability and informativeness.

Moreover, a verb can be recognized as a noun leading to have one element out of
context:

The earthquake's death toll rises above 20,000 as international aid and rescue

teams fly to Pakistan to help the countless thousands battling to survive the

chaotic aftermath.

GV saeladd sl ) JEY) 53 A 5 g0 & paa 204000 ¢ N Ll o8 5y
(SR) .45 sun 5l daiiil) (g BLadll (50 jlany B 15
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(elevate-himself-above-trivial-things victims the-earthquake about 20,000 as-aid
international and fly-N-INSECT rescue teams to Pakistan to-help the-thousands
the-many fighting survival from the-result the-chaotic)

Apart from other drawbacks, like the wrong translation of the verb rises, the
translation provided the TL word for the insect 'fly' not the corresponding TL verb,
making the output incoherent. As long as the system deals with a written text, the
elements of the input should be utilized to help excluding irrelevant meanings. There is
a need to develop a rule or a facility to be incorporated in the system to utilize, at some
phase in the translation process, the lexical surroundings to determine the word
meaning.

Here is another example of wrong translation of the subject probably triggered by
wrong analysis of input, resulting in the misrepresentation of the message:

They talked a lot about their life together.
(GL) .l2s agils (o | 88 Whans
(and we-talked much about their-life together)

Now I will move to the problem of building up nouns and modifiers together, which
can be related to the analysis of input. MT systems seem not to identify the modifier and
the head noun of the SL phrases they deal with, and consequently they fail to translate
them into the right structure characteristic of Arabic. Another reason could be that
systems do not have the rules for constructing compounds in Arabic. Either way, this
results in an awkward structure that minimizes the readability and intelligibility of the
translation:

Skin discolouration and pigmentation is just one of the effects of too much
exposure to the harsh Gulf climate.

(SN) .&Le el Al 1) GLISH [hsa 58] Oy i D (g ) 5 Jah G 5 [0l 5 5lSu] ala
(skin [deesclorayshin] and paint only one from the-effects from [too mosh]
exposing to the-harsh gulf climate)

Here the gloss might seem right according to the English syntax. The translation,
however, just puts words next to each other according to their precedence in the SL text.
The sequence of Arabic noun clusters and adjectives is totally different. The right
translation gloss should read (climate the-gulf the-harsh).

The same problem of identifying the head noun and its modifier(s) can be seen in the
following two examples:

1- Traditional Olympic Advertising will flop at the 2008 games in Beijing, an
expert on Chinese advertising has warned.
a- (SR) ._%a 28 _adall (Pley) 4 jud (06 8 41200801 2 e Y Jakspas sl of {55
(traditional olympic will-fall the-advertising in the-2008 game in Beijing,
expert in the-advertising the-Chinese has warned)

b- (GL) .48 (e el 5Y)
(the-olympic the-advertising the-traditional-FEM...)
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2- Ajman police quiz traffic department officers over driving license scam.
a- (SR) Al dcaisald Lo 5 el and I shse Gleae 4ol Csaliad
(question-V police Ajman officials department the-traffic on driving
deception the-license)

b- (GL) ul'ud‘ DJL:\H\ Al )
(...driving the-license cheating)

The system just arranges words in the TL according to their positions in the SL text.
While they managed in processing similar cases successfully, the systems seem to be
confused when having a noun compound modified by another noun or by an adjective.
In Sakher's translation (2 a), instead of parsing driving license as a modifier of scam, the
system parsed driving as a modifier of license scam and constructed the translation
accordingly.

While the above translations by Google and Sakhr need a few steps of post-editing,
Systran's translation of the same SL sentences need far more steps due to the large
number of errors that include untranslated words and awkward word order.

Not recognizing the constituents of the input can also produce a mistranslation with
a deviant message, leading to grave consequences:

An Indonesian Islamic militant vowed revenge after he was sentenced to death

yesterday for plotting a deadly bombing at the Australian embassy.

aJM\ gl ‘_g @A\J]‘ ol )ALA\ Aagh (:\JDYL\ ale (’S; Laday ‘)tm_l gl aliladll Al L gl
(GL) .4 )

(Indonesia the-Islamic the-militant vowed with-revenge after sentenced-him by-

execution with-conspiracy yesterday the-bloody in bombing the-embassy the-

Australian)

The system seems unable to identify the adjective /ndonesian and/or translated it as
a noun. The danger in the translation is that it deviates the meaning of the SL sentence
in that an individual in the input becomes a whole nation in the output. Would a
disclaimer and a limitation of liability repair the damage and mitigate the consequences?
(see also Gaspari 2004: 66, regarding web sites that have links to free on-line MT
service to have their contents translated).

Similarly, the information transferred in the translation below is also changed:

An Iraqi journalist and photographer working for The New York Times in Basra
was found dead early Monday after being abducted from his home by a group of
armed men.

Oa a5 by a5 5 el B S ) 55 aa (Slamy A a8 e [ina

(SR) .cealue Jla ) Ae genay 4y (o aladl) 2ay Y

(journalist Iraqi and photographer who-DUAL work-V-DUAL with the-New-
York Times in Basra found-DUAL dead-DUAL in time early of the-Monday after
the-abduction from his-home by-group men armed)

The inaccurate analysis of constituent elements of the subject seems to have led to
having two persons instead of one. Also, the sentence has a reference to a singular
person which should contradict the analysis that there are two people involved. The
reference here, < (his-home), is an indicator that can help the system to provide the
correct translation. Another kind of deviation can be seen in the following example, but
this time the whole meaning of the SL sentence is changed:
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The man was killed by two armed men.
(GL) .0nlise (s, S8 da
(man killed men-DUAL armed-DUAL)

It seems that the passive structure is not parsed by the system as such, leading to this
totally different message.

5.2.4 Tense and Mood

English and Arabic systems of tense and aspect do not have one-to-one correspondence.
The Sakhr system is well-configured to cater for this issue. It translates the present
perfect into the closest structure constructed of the past tense and the particle 2 which,
when associates with the past, signifies completion of action.

Another issue is that English sentences in some cases have two (or more) verbs with
the same tense as a matter of time relevance. Arabic, on the other hand, reports one verb
(or more) in a different tense (usually present) because it is rather considered as a fact,
e.g. He told me he was tired should be translated by eliminating the past tense of the
second verb: <ie 4 3l (he told me he is tired). The systems seem not to process
their translations accordingly. In the example below, the past tense of the verb kb (to
plan) should be translated into the present tense Jabaas:

OPEC delegates said Monday that the group planned to allow its members to
provide up to two million barrels a day of additional crude oil if the market needs
it.

Stae st i sile im0 of gilame Ll it e Laadl of (oY) o ol f a1 3ia J3

(SR) Al G35l rlia) 13 7 8lia) o\& Ladi o g9

(said delegates organization OPEC day the-Monday that the-group planned to-
allow to-its-members that provide up-to million-DUAL barrels day oil crude
additional if need the-market to-it)

A couple of remarks are to be made here. First, the translation of group into 4clex
has made it having some religious profile and should be e seas or even better 4ekaia,
Second, a day should be processed as an adverb and hence to be translated as L
(daily). There is a need to develop rules to cater to these cases.

Another grammatical problem is mood. It seems that imperative is not recognized.
Thus any instructions to the user stated in the SL text are expected not to be
communicated clearly. One simple sentence is translated correctly by Sakhr except for
the absence of the object, with wrong mood (and wrong meaning) by Systran, and
mistranslated by Google:

Pass the salt, please.
(SR) .<llizd (e mlall J 515
(give the-salt, please)

Pass the salt, please.
(SN) sla el @) 5
(I-passed the-salt, please)'*
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Pass the salt, please.
(GL) sl czlal ars il

(licensing the-salt, please)

The system can also opt for a TL verb form that deviates from the original meaning.
Expanded is translated into the transitive form of its Arabic counterpart, whereas it
should be the reflexive form g :

Fearing they could disappear in a society that has expanded beyond anything most
of them imagined, UAE nationals are voicing their concerns through cinema.
Laoall ) il s ¢ DAS agalina (o (gl d gy B paine )5y o (S aedl S
(SR) .Leifall BUA agh slae lailall aa 3a0l)
(fearing that-they can that disappear in society has expanded-TRANS after any
thing most-of-them imagined, citizens United Arab Emirates they the-exact their-
concerns through the-cinema)

However, the use of the reflexive form of the verb instead of the transitive form
causes a confusion of meaning:

Parents withdraw children from school over textbook controversy.

(SN) .dIan o p2e S e s e (e JUikal () saasiy il

(mothers withdraw-themselves-MASC children from school on book scholastic
controversy)

In both cases, the existence or non-existence of the object makes the difference in
the meaning of the verb.

5.2.5 Prepositions

As is the case with the Arabic/English mode, prepositions pose a problem in this mode.
English into Arabic MT provides the wrong preposition most of the time. A preposition
has different meanings according to the noun or verb next to it. The best way seems to
establish a link between these verbs and nouns and their Arabic counterparts so that
prepositions are not dealt with separately.

Some verbs and nouns have specific prepositions with which they collocate, and
there is a need to establish a link between them so that they appear together in the
translation. While hitting in Arabic is 'on' the face, the translation copies the SL
preposition in:

A man hit his receptionist in the face with a phone.

(SR) .0stliy an g 8 alldid (il ga o) o pum
(hit man staff his-reception in the-face with-telephone)

As the system processes prepositions and translates them anyway by providing a TL
corresponding preposition with no regard to neighbouring words, the translation would
have extra elements that affect the readability and grammaticality of the output:

...growing numbers of women...
(SR) ...eluill sy jaddl Sty
(growing numbers for women)

...too much exposure to the harsh Gulf climate.
(SR) .iall malall #lia () s IS (ol

142



THE CHALLENGE OF ARABIC FOR NLP/MT

In this case, the right preposition to use with this noun is 2. Gloss is not provided
here, because no English preposition would show the subtle difference. Even educated
native speakers of Arabic nowadays are confused between - and J, and use them
interchangeably.

5.2.6 The Definite Article

An important element in the well-formedness of a translation into Arabic is the use of
the definite article a/. Generic names, many place names, and titles have to have the
article in Arabic, e.g. police 4 3 (the-police). In some cases, the system wrongly
inserts this article though the original does not as the case is with the subject in the
following example:

Government official says rents will come down in next two years.

(SR) . 0ieddl i) 3 letins < o) 3 Lo Sl ) sinsall s

(say the-official the-governmental the-rents will-collapse in the-years-DUAL
the-next-DUAL)

Here is another example where the definite article should be attached to the modifier
only:

The UAE’s marketing culture is...
(GL) ... 48&] G suill I ey
(the-emirates the-marketing the-culture)

The translation has an awkward construction duplicating the sequence of the
elements of SL structure with unnecessary addition of the definite article to the head
noun. In Arabic, when one noun modifies another noun, the head noun when definite
must not have the definite article while the modifier must.

An important and simple grammatical rule is that verbs cannot be definite or
indefinite. However, one translation does violate this rule only because the present
participle is translated into a verb. If it is a modifier, it can have the definite article
attached when the noun is definite as well. The translation, however, does not observe
the rule:

Twilight in the desert: the coming Saudi oil shock and the world economy - By
Matthew R. Simmons. $24.95.

(SN) .24.95 § [Lsisan] [. ] sblas - (oo SV g Aara s B g (b I el il (B G
(twilight in the desert: the he-come Saudi oil shock and the-economy international
- with-Matthew [R.] [Smons]. 24.95%)

A filter can be developed to help excluding such matching between the article and a
verb. Another rule in Arabic grammar is that the definite article should not be attached
to ¢ (roughly non) when it is part of an expression like ¢ s34 x& for unpaid:

More than one hundred construction workers blocked Shaikh Zayed Road on
Monday morning demanding unpaid wages.

(SR) .Ae s uadl 3 ja¥) llay (o3 i) b 5 el (33 )k S oLy Jale 4a (g S
(more than one-hundred worker construction blocked road the-Sheikh Zayed
morning the-Monday who-SING-MASC he-require the-wage the-non paid)
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The system rightly inserted the al/ with the title Shaikh as titles that are indefinite in
English have to be definite in Arabic. However, it added the article to a particle that
cannot be definite, but rather the noun that follows it can. A grammatically correct
translation should read 4= six)l & (non the-paid). A rule can be formulated to have the
system attach the definite article to the noun rather than to the particle.

5.2.7 Wh-words

These need to be correctly processed. They can be translated either as question words or
relative pronouns. The syntax and punctuation can be set as a guide to the system to
determine how to render wh-words. In the following example the wh-word is
mistranslated as a relative pronoun:

Who are you?
(SN)) el 5 55 3
(the-one be you?)

The sentence structure and the question mark can guide the system that this is an
interrogative sentence and a question word should be used in the translation.

In the example below, a relative pronoun is wrongly inserted. Only when there is a
definite noun, can a relative pronoun be introduced:

An Iraqi journalist and photographer working for The New York Times in Basra
was found dead early Monday after being abducted from his home by a group of
armed men.
On S iy (B Gite 1y 5 el (5l dl) g sail) ae (Plamy QA Spemn 5 e (aa
(SR) .usalue dia ) e ganay 4y (o ahad) 2ay (Y
(journalist Iraqi and photographer who work with the-New-York Times in Basra
found dead in time early of Monday after the-abduction from his-home by-group
men armed)

At the end of this sub-section, I would like to make a final remark about the
grammaticality of translations. Although not abiding by case endings in the Arabic
output will not affect the meaning much, the output is not a spoken language and thus
the translation needs to observe the Arabic system. After all, it is the case system that
makes it clear who is doing what to whom and not the position of the words in the
sentence.

The TL parsing should also be maintained in the output. A verb preceded by the
particle = takes the subjective mood, and if it is inflected for the plural, its final & has
to be dropped. The translation below does not follow the above-mentioned rule although
it is almost perfect:

Expatriate workers can now renew their labour permits until they reach the age of
65.

(SR) .65 e ) (shaay in aglas sl ()5 sirall Jlaadl S3a o S V)

(now can that renew the-workers the-expatriate permits labour until they-reach
the-age of 65)

Such simple and basic grammar rules need to be integrated in the systems to have
well-formed translations.

Dual and plural forms also need to be adopted, especially with figures and number
expressions. A dual that is an object of a preposition should have the case ending ¢,
and its modifier should have the same case, but the output does not cater to these rules,
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e.g. oeldll gt 8 (SR). In the following example, one rule of compounding is
followed in translating the subject, but the very rule is violated in the dual number
expression and the noun it modifies:

OPEC delegates said Monday that the group planned to allow its members to
provide up to two million barrels a day of additional crude oil if the market needs
it.
isle s 15753 of leilmeY pLadl et Geleadl of Guti) pg ol Addiia 5asmia Jl8
(SR) .41 G sl i) 130 (il ol Lai 53 Sse 9
(said delegates organization OPEC day the-Monday that the-group planned to-
allow to-its-members to provide up-to million-DUAL barrels day oil crude
additional if need the-market to-it)

Although the output is of a high level of informativeness and grammaticality, the
case of both the number expression and the noun it modifies are wrong. Since the
expression of number is dual preceded by a preposition, the grammatical rule states that
it should end with (» and the final O has to be deleted when the expression modifies a
noun. The case ending of the noun Jw_» (barrel) is correct if it was another number
expression. Agreement between number expressions and nouns they modify has
elaborate rules that need to be observed by the systems. The same problem can be seen
in the following example:

Government official says rents will come down in next two years.

(SN) .05 QU8 40 (8 Jid ) Sl (Pl J st (o0 58 T ase

(government official say will-come-MASC-SING rents to down in next-FEM two
years)

The system here does not adopt the dual as the correct translation of two years, but it
arranged the words of the output according to the sequence of the original. The special
usage of the plural form of 'year' in Arabic will be discussed below under stylistic
issues.

5.3 Style and Spelling

Although style does not have much significance in determining a good MT translation,
opting for a stylistically marked translation is unnecessary. It seems that the system has
some marked words as established equivalents. Using TL words and expressions that
have a literary character would give the output unneeded higher profile:

Ali arrived yesterday.
(SN) .oVl daas e

The system uses a literary form constructed of a prepositional phrase of the
unmarked form. There is no need here to use this form. Literature is not the domain of
MT yet so as to consider style in the output.

All translations by Systran unnecessarily use the marked plural form of 'year'. This
form does not even adapt to the number expression next to it:

NASA Planning Return to Moon Within 13 Years.

(SN) .5t 13 cpmcn a1 8250 Lol o Limill 5 4 ) ASall e g1 3 Y1
(the-management the-national for-the-navigation and the-space planning returning
to moon in 13 'years')
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Another point in this respect is the translation of journalistic and news reporting
style. News stories and reports usually keep the source at the end of the sentence, e.g.
the company said in a release in the example below. Keeping the same pattern would
produce a translation that lacks the flow of the TL, especially with the mistranslation of
the key words of the SL text:

Emaar Properties PJSC, the world's largest property developer by market
capitalisation, reported a 255 per cent jump in its net profits yesterday to Dh3.69
billion for the first nine months of 2005, compared to Dh1.03 billion for the same
period of the previous year, the company said in a release.
255 Jsia 538 Ce il e sl sy allall (s i s LS Ul Dol A e 0 4 0
1.03Dhe &Galk 2005 (e el ot J3¥ sl 3.69Dh (Y ol ey Sila & Al
(SR) . _xyad 3 ol AS il ¢l dandl i) 3 jidll o) sy
(be jeh iss cee characteristics imaar, largest investor property-ADJ for-the-world
by-financing the-market, reported about the-jump by-amount 255 per-the-cent in
net profits-its yesterday to Dh3.69 billion for-the-first nine months from the-2005,
by-comparison with Dh1.03 billion for-the-period the-same for-the-year the-
previous, the-company said in release)

The output of the three systems copied the input style in all the five sentences of this
kind. An ideal translation would reverse this pattern and place the reporting source first.

Now I will touch on spelling issues whose discussion, I hope, will help in improving
the system output. There are two shortcomings in Google's translations regarding the
writing format and spelling. First, all forms of the letter ~amza are not written correctly
and thus all words with this letter are misspelled and distorted. Second, the system does
not differentiate between Arabic final 't' (taa? marbuta) and final 'h' (haa?). For example,
o)1) is meant to read 'management' while it can be read 'he runs it', and 43S« 3l can
mean 'he-took his place' or 'assumed a status'.

In the section about the Arabic/English translation mode, a remark was made
regarding systems not being able to differentiate in their output between two letters: the
final ¢ (yaa? mutatarifa) and the final al/if < (alif maqsura). Google's output in this
mode does not at all differentiate in using these letters, producing misspelled words that
can affect the meaning negatively e.g. ¢s=y ), . It is important to make such
differentiation to have the words in this mode correctly spelled and the meaning of the
translation unaffected. This has an implication on the meaning of words and
consequently on the semantic well-formedness of the translation.

Finally, Sakhr gets the credit for having diacritics in its system output, but its
showing the doubling sign (shiddah) in too many places where it is not that necessary,
makes the output too crowded.

6. CONCLUSION

One important feature of machine translation is to maximize meaning, so that minimum
effort and less time are required to understand the output. The user should not put forth
too much effort to link together the different elements of the translation. Furthermore,
MT business is in a development phase that just having a gist should not be acceptable.
A good MT system should endeavour to go a further step beyond the gist level. Rules
need to be developed and refined so that the output can reach the finest product possible
with minimum post-editing needed. The less post-editing is required, the more
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successful the translation is, and the less time is spent and less work is done to produce
the final translation.

Whereas some of the output of the three systems investigated here is found to give
full coherent meaning, and in some cases grammatically correct, translations in general
have a problem in one or more aspects. Incoherent translations seem to be produced due
to some fault or deficiency in one (or more) phase or component of the MT system.

The aspects and issues discussed herein need to have rules and filters developed.
The lexical environment and collocations are very important guides that need to be
adopted to help deciding the meaning and choosing the right equivalent.

Addition and deletion are problems that Google needs to look at so that its output is
a reproduction of the SL text with no elements deleted or extra elements added. Spelling
is another issue that requires attention.

Finally, the too literal translation by the Systran system in comparison with the other
two systems, so many words remaining untranslated, as well as mistranslation of lexical
items, wrong word order and awkward syntax, makes the post-editing needed for
Systran's output so comprehensive and time consuming. The output is a distorted
language with no cohesion and coherence. Systran translations need to be investigated
in a more detailed study to help in identifying and rectifying the large number of errors
produced.

NOTES

"Google online MT is a beta service that is already available and has been used for some time to be
included in the study.
2Due to limitation on the size and number of texts that can be translated online, I used, with kind
permission from Sakhr Software Company, its SET system which the Tarjim website uses in carrying
out the translation.
3 The word 3Ll is transliterated as A/-Hayat, which can lead to the conclusion that the system considered
it as a proper noun.
* The name and titles in the second set are translated literally, not into their established English
counterparts.
> Foreign names are transliterated in Arabic in slightly different forms, and thus the system should have
all possible variants.
% Note that the place of insertion makes a difference in the meaning.
7 The place of insertion makes a difference in the meaning.
¥ It means hence...has/have when followed by a verb in the past tense, and hence...might if followed by a
verb in the present tense.
’ The Google system has a problem in writing the Arabic letter hamza, and its output is thus misspelled
and distorted.
' Transliterated words are put in square brackets by the system.
' As diacritics are not shown and no subject is available, the translation of the verb form can also mean
you-maintained-SING-FEM, you-maintained-SING-MASC, or she-maintained.
12 All cities are feminine in Arabic, e.g. London, Dubai, Paris; but not all countries. A few countries are
masculine, e.g. Iraq and Lebanon.
3 As diacritics are not shown and no subject is available, the Arabic translation of the verb sit can be
you-SING-FEM-sat, you-SING-MASC-sat, or she-sat
' Due to unavailability of subject and diacritics, the Arabic translation of the verb can also mean
you-SING-FEM-passed, you-SING-MASC-passed, or she-passed.
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