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Chief Editor’s Note

Coming after two combined issues last year, each of them
commemorating a special occasion, the present issue presents
once again the regular fare of articles submitted to the editorial
office and reviewed by experts in the field. The journal has been
able to accommodate only two this time. Yasmin H. Hannouna's
“Is Arabic Machine Translation a Dream or a Reality? A Quality
Assessment of Three Arabic Systems” is in a different category
from what we have been used to publishing, giving as it does an
extended discussion of problems in machine translation. It is
impressive not just in the treatment it gives to the subject matter
in question, but also in its scope. In 63 pages Hannouna details
the investigation she has carried out into the merits and drawbacks
of three currently available English-to-Arabic MT systems. Taking
issue with predecessors in the field, she adopts a comparative
and adequacy-oriented approach, and boldly proposes ways of
tackling the deficiencies she has discovered. Li Bo’s
“Heteroglossia, Dialect and Literary Translation: A Case Study
of Wang Chen-ho’s Rose Rose I Love You and Its English
Translation” engages with a topic about which too little has been
said — that of the relevance of Mikhail Bakhtin’s theories on
heteroglossia to translation studies. His re-reading of Howard
Goldblatt’s translation of the Taiwanese writer Wang Chen-ho’s

best-loved and most controversial novel forces us to rethink the



possibilities that can be opened when borrowed insights from
other fields are applied to translated texts.

Members of the Hong Kong Translation Society are once
again reminded that if they wish to secure hard copies of the
journal, they will have to approach our Secretary and pay a modest
administrative fee (see the Society’s Bulletin, no. 48). For those
who are interested in viewing the online version, it will be
necessary to check at the libraries. EBSCO Publishing databases
are available in library systems around the world. There is no
charge for readers of EBSCO Publishing content. Those who use a
library which has subscribed to the “Communication & Mass
Media Complete” can explore the contents of the Translation

Quarterly whenever they wish.

Leo Chan
March 2010
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Is Arabic Machine Translation
a Dream or a Reality?
A Quality Assessment of
Three Arabic Systems

Yasmin H. Hannouna

Abstract

The present study investigates the overall quality of three
currently available English-into-Arabic machine translation (MT)
systems. The evaluation deals with selected quality characteristics
and various text types. The quality requirements (both functional
and non-functional) have been expressed in terms of characteristics
and sub-characteristics. Much attention has been paid to the
functional criteria in this study as they determine the quality of
an MT output. The theoretical construct adopted in this study is
based on the Framework for Evaluation of MT in ISLE (FEMTI).
The criterion under evaluation, appropriate metrics, scoring
scheme and methods regarding the overall judgement of the product
are identified and described. The proposed model for the
functional criteria is of the black-box type, and is a comparative
and adequacy-oriented evaluation. As for the non-functional
criteria, the evaluation model is of the comparative performance

and adequacy-oriented type. The sample consists of a total of 268



Translation Quarterly No. 55

English sentences taken from twelve different special-domain texts.
Despite the good translation quality of some text types, the overall
comparison of the three systems confirms that English-into-Arabic
MT systems suffer from many drawbacks, especially relating to
the grammar and meanings of the translated sentence. Their output
reflects certain deficiencies in translation and they all need to be

improved upon.

1. Background

1.1 Evaluating MT Systems

Evaluation is an implicit aspect of all human activity. With respect
to MT, it remains an open fundamental issue and one of the most
important stages in the life cycle of an MT system. It is the measure of
the quality of a system, in a given context, as stated by the definition of
quality as “the totality of features and characteristics of a product or
service that bear on its ability to satisfy stated or implied needs” ISO/
IEC-9126 1991: 2). It is the process of system appraisal which leads to
global, overall, quantification of performance.

Thus, with the rapid growth in sales of MT software and the
increasing availability of MT services over networks, there is an urgent
need for MT researchers, developers, and vendors to agree and
implement objective, reliable, and publicly acceptable benchmarks,

standards and evaluation metrics.

1.2 Evaluation of Existing Arabic MT Systems
It is only since about 1992 (ATA Software Technology 1997: 7)
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that some Arabic MT systems have achieved a certain degree of marked
acceptance. There seems to be much confusion concerning the level of
capability possessed by these products.

In order to adequately answer the question of whether Arabic
MT of texts and documents is practical, it is necessary to rigorously
evaluate the currently existing English-to-Arabic MT systems at the local
market. These are: Golden Al-Wafi 1.00 (2002) (henceforth GW); Al-
Mutarjim Al Arabey 3.00 (2002) (henceforth MA) and An-Nakel Al-
Arabi 2.00 (2000) (henceforth NA).

It is worth mentioning here that web-based systems (e.g., Google,
Babylon, Tarjim and Sakhar) are excluded from the present evaluation
task because:

(1) The major objective in this study is to test the Arabic MT
systems available in our local market that have been used by a large
number of students and people representing different social positions
and who cannot have access to the Internet always for one reason and
another. These people badly rely on MT systems to serve their various
needs.

(2) The access to the online systems like Sakhr and Tarjim is not
free. Even Sakhr is a very expensive desktop MT system that not
everybody can buy. As for Tarjim, it has the same engine as Al-Mutarjim
Al Araby produced by ATA Company in England. They operate the
same engine online at the Al Misbar website which is not free and many
users do not find it easy to have access to and use. The researcher
tested Tarjim with the same texts used in evaluating the desktop MT
systems in the present study. Its output was found similar to that of
MA systems, although the desktop system has more flexibility in designing
dictionaries that can make the MT output of a better quality. The
online systems lack this potentiality. The aim in this study is to test MT

systems where there is a possibility to interact with them and that have
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the potentiality to perform other processes.

Further, there is much emphasis in the literature of MT and
MTE that MT systems must share common features and criteria for
the adequacy of the comparative study and the reliability of its results.
Therefore, it is inappropriate to compate desktop MT systems to online
ones (where it is not possible to evaluate the computational criteria of
these systems and to compare them to these of desktop ones).
Consequently, this will lead to ineffective, incomplete and unreliable
quality assessment of systems.

The present study is intended to provide the end-user of the
available systems with adequate information, based on an objective
evaluative study. This concerns the extent to which each system can
serve the needs of the end-user and which system is the best in
performing its task.

The evaluation of MT systems is a complex task indeed. This is
not only because many different factors are involved, but because
measuring the overall translation performance of an MT system is

itself difficult (Arnold 1994: 270).

1.3 Significance

With the increasing number of MT systems available on the
market, the demand for valid ways of assessing their translation
capabilities from the users’ as well as from the developers’ point of
view becomes even greatet. Evaluation is one of the most important
stages in the life of any software. This is not only for its potential users
and buyers, but also for researchers and developers. Evaluation is also
crucially important to scrutinize any MT system, analyzing the quality
of its output, classifying the errors it makes and improving it. The
evaluation can thus be concerned with the technical quality of the system.

It can also target the computational and linguistic limitations of the
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system, the software engineering aspects and/or the cost and benefits.

In fact, MT users need to know which system is appropriate for
their specific requirements. This cannot, of course, be decided by the
layman by simply saying this or that system is good or bad. Evaluators,
who are, in most cases, translators, system designers or researchers can
perform various tests based on objective and scientific evaluation
standards to indicate the quality of such systems. So, the present research
is significant for it concerns itself, through the application of special
metrics and methods, with the evaluation of different Arabic MT systems
available in the local market, taking into account a variety of quality
criteria and text types. Thence, it points out: (a) is an MT system good?
(b) which of two or three systems is better for a certain text type? and
(c) what do “good” and “better” mean in this context?

Thus, a study like the present one is of value for people who
want to compare several MT systems. They can browse and select the
characteristics that best reflect their circumstances by finding associated
evaluation measures and tests. It is also useful for people who want to
design a new MT system or upgrade an old one as they can learn about
the needs of users and find niche applications for their system.

Above all, to the best of the researcher’s knowledge, this study is
the first of its kind. It aims at detecting the evaluation of English-to-
Arabic MT systems and compating recently released versions of these
systems within the framework of the formal international standards of
evaluation. The aims are to:

(1) make sure to what extent the claims of the manufacturers of
these systems are true as they are meant for advanced and professional
levels in the translation of a variety of scientific and humanities texts;

(2) investigate the strengths and weaknesses and types of etrors
for subsequent improvements by designers and developers, and for

designers of MT systems in general to avoid present problems;
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(3) indicate the economic value of such systems as they are very
expensive with respect to the quality of translation they perform;

(4) be in line with the international advancements and research
projects in the field of MT and MTE; and

(5) determine whete and how they could be utilized by the end-
uset.
This whole question of evaluation of MT is, in fact, a hot topic especially
in recent years, and it is hoped that the present study is a good

contribution in this field.

2. The Evaluation Task of the Study

2.1 The Purpose of Evaluation

Regarding the present study, the purpose of evaluation involves:

(1) Evaluating the external quality characteristics of each of the
MT systems under testing with respect to selected attributes (e.g.,
functional and non-functional). The types of evaluation required here
are black-box methods of declarative and performance evaluation, where
global properties of the system will be evaluated, such as the semantic
fidelity of the translation or the intelligibility of the TL output.

(2) Testing the translation external quality of each MT system in
this study with respect to texts representing various domains that each
of these systems is expected to translate.

(3) Comparing the results obtained from the evaluation of the
three competitive MT systems under testing (compatative evaluation).

(4) Assessing both positive and negative effects of each MT system
under evaluation and its adequacy in translation with respect to various

text types.
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2.2 The Framework Model of MTE

This section outlines the model of MTE based on the International
Standards of Langnage Engineering ISLE) taxonomy 3 “A Framework for
the Evalnation of Machine Translation in ISLE (FEMTI)” (FEMTI 2003)
with all the requirements, critetia, metrics, evaluation types and quality
characteristics relevant to the present evaluation, taking into consideration
the EAGLES 7-step recipe (See EAGLES Report 1999) and the stages
in the evaluation process (ibid.).

The first step in any evaluation procedure should be to analyze
user requirements, from which relevant quality characteristics are deduced
and broken down in terms of reportable attributes. With reference to
the definition of the user, the objects (e.g., MT systems) of evaluation
are also defined in terms of attributes. Relevant metrics are then
developed. Having defined attributes and metrics for the particular
evaluation environment, the researcher decides what methods should
be applied in order to perform the measurement and to obtain values
for the attributes (EAGLES 1996: 32).

It should be noticed here that the identification and explanation
of all the aspects of evaluation mentioned above is mainly based on
Van Slype’s critical study of MTE (1979), the EAGLES Report (1996),
the EAGLES Report (1999) and the ISLE’s Evaluation Framework
(2003) which is comprehensive, up-to-date and accessible (FEMTI 2003).

Thus, the three MT systems will be evaluated to fulfil the needs
of the end-user regarding the purpose of evaluation. These Arabic MT
systems are evaluated and compared with respect to the “external
quality”. The selected functional and non-functional criteria listed below
are investigated in this study (¢b7d.). The evaluation aims to compare
these systems and to judge the quality of their output in the light of the
FEMTI taxonomy (which provides and proposes metrics and methods

for the evaluation of the characteristics of MT systems) and the
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EAGLES (1999) 7- major steps of MTE. As for the methods of
evaluation, these were partly selected from the literature and partly
developed by the researcher (for more details, see, EAGLES 1999: 6-
17; Hovy and King 1999: 6-10; Koh et al. 2001; Hannouna 2004: Chaps.
2 and 3; Estrella et al. 2005 and Popescu-Belis et al. 2000).

1. System External Characteristics

1.1 Functionality

1.2

1.11

1.1.2

1.1.3

Suitability

1.1.1.1 Readability (or Fluency, Intelligibility or Clarity)
Accuracy

1.1.2.1  Fidelity

1.1.2.2  Terminology

Wellformedness

1.1.3.1 Grammar/Syntax

1.1.3.2  Morphology

Non-Functional Critetia

1.21

1.2.2

1.2.3
1.24

Efficiency
1.2.1.1 Time Behaviour
1.2.1.1.1  Input-to-output Translation Time
Portability
1.2.2.1  Adaptability
Flexibility

Storage

2.3 Automatic Methods of MTE

One of the most difficult things in MT is the evaluation of a

proposed system. Evaluating machine translation hypotheses is a very

important part of the ongoing research. Because humans are the golden

standard for using language, obviously human evaluation is the holy grail
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for the evaluation of machine translations. The problem, however, is
that human evaluation is very time-consuming and expensive and
therefore not always an option. Automatic scoring metrics allow a fast
evaluation of translations and a quick turnaround for experiments. They
are also cheap and re-usable (Zwarts 2009).

According to Callison-Burch et al. (2007), automated metrics of
MT evaluation have been receiving significant attention in recent years.
The way that automated evaluation metrics work is to compare the
output of an MT system against a reference HT and then correlate it
with human judgments. Human judgments come in the form of
adequacy and fluency quantitative scores (Lavie and Agarwal 2007).
Some of the most common automatic metrics are:

(1) BLEU (Papineni et al. 2002) is an IBM-developed metric and
is probably the best known and most used in the MT community
(Callison-Burch et al. 2007). It is based on calculating an n-gram precision
between the system output and the reference translation and a brevity
penalty if the output differs from the reference.

(2) TER (Translation Error Rate) measures the amount of editing
required to change an output translation into a reference translation.
The possible edits in TER include insertion, deletion, and substitution
of single words.

(3) METEOR was initially proposed and released in 2004, designed
to explicitly address several observed weaknesses in IBM’s BLEU metric
(Lavie et al. 2004). This automated metric is based on an explicit word-
to-word matching between the MT output being evaluated and one or
more reference translations (Banerjee and Lavie 2005). METEOR’s
matching can also match words that are simple morphological variants
of each other (i.e., they have an identical stem) and wozrds that are
synonyms of each other.

(4) WER (Wotd Error Rate) is based on the minimum number of
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substitutions, deletions, and insertions that have to be performed to
convert the generated text into the reference text.

(5) NIST is closely related to BLEU and aims at upgrading BLEU
metric (Doddington 2002).

(6) The F-measure was proposed as a comprehensible alternative
for MT evaluation, and it can be defined as a simple composite of
unigram precision and recall.

While the disadvantages of human metrics are seen in the fact
that they are time and labor consuming, expensive and not re-usable,
automated metrics have more disadvantages. They require text preparing
for testing both the source text to be analyzed and one or more reference
texts. All the automated metrics are not necessary reliable and rather
subjective since they are based on human evaluation (the source text is
compared with already adjusted and evaluated texts). In addition,
automated metrics do not produce very reliable sentence-level scores.
These metrics do not give any details about the nature of translation
errors and it has recently been found that BLUE does not correlate
with human judgment well enough and suffers from several other
deficiencies (Turian 2003; Elliott et al. 2004). Further, Callison-Burch
et al. (2007) maintain that human metrics are ultimately what we are
interested in and they allow us to perform high-level analysis of the
evaluation process.

Therefore, in this study, human metrics and scoring schemes have
carefully been chosen from among the most common and reliable models
of MTE like Van Slype, EAGLES, ISLE and FEMTT. Automatic metrics
are not used as they do not capture a lot of plausible variations and

some are not set up to work for Arabic (e.g., METEOR).

10
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3. Experimental Design

The evaluation aims at investigating which of the three MT systems
under consideration shows the best quality of translation and

performance with respect to the various text domains it translates.

3.1 Text Sampling

A sample of English STs was selected for English-into-Arabic
MT and evaluation. The texts chosen were representative of twelve
various special-domains that were most suitable for MT, i.e., scientific,
technical and commercial fields. They included the fields of: Biology,
Chemistry, Computer Science, Banking and Finance, Legal, Military,
Medicine, Petroleum, Physics, Social Sciences and Commerce. In addition,
they represented most of the domains that the manufacturing companies
claim their systems can best translate. Most of these texts were selected
on the basis of being rich in domain-specific terminologies. It should be
noted that for each of the sample texts in this study, an effective Arabic
human translation (henceforth HT) was found. These texts acted as
adequate translations for the sake of comparison. The SL texts and
their parallel texts (i.e., MT and HT) were aligned and segmented into
equal number of sentences. The unit of translation to be analyzed and
evaluated, in the study, was the entire sentence. Extracts of 20-29
sentences constituting “self-contained” texts (i.e., complete paragraphs
or sections) were taken from each of the twelve text types under
evaluation. For each SL text, in this work, there were three MT texts
and one adequate HT in Arabic, i.e., the sample of texts consisted of:
(12) SL texts, (36) MT texts and (12) HT texts. So, a total of (268)
English SL sentences wete used as input data in testing and estimating
the cognitive and linguistic properties of sentence level translations of

the three Arabic translation software packages.

11
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3.2 A User-Oriented Model of Test Types

In order to evaluate the MT systems’ functionality, the task-based
evaluation employed standard, rather than randomly-chosen, tests of
MT output quality selected from the FEMTI (2003) with respect to the
methods, metrics and scoring schemes. This is to estimate the values of
the functional criteria of each MT system considered in terms of a
black-box comparative and adequacy-oriented evaluation.

Further, some non-functional criteria (i.e., speed of translation
and storage) were evaluated in terms of special methods of

>

performance. Others, like “adaptability” and “flexibility” were tested by
means of benchmark tests using a special checklist designed for this
purpose. In this evaluation experiment, the non-functional (i.e.,
computational) criteria were tested by a comparative performance and
adequacy-oriented evaluation. It is important to emphasize that the goal

was to test the systems’ capabilities, not the hardware used.

3.3 Implementation of Evaluation Methodology

Prior to the process of identifying, classifying and discussing the
results of the tests, the metrics and methods directly associated with
each quality characteristic under investigation were applied. The
measures were carried out in accordance with the standard metrics and
methods. Different weightings were assigned by each evaluator to the
individual measures, in order to calculate the overall general software
quality (henceforth GSQ). Moreover, the researcher used descriptive
statistical techniques and scoring schemes whenever required in the
detailed evaluation task. To get a certain reliability in the assessment of
these aspects, a second opinion is required. Thus, a specialist in MT was
approached and she closely analyzed and evaluated the sample texts,
using the same metrics and methods. Her judgements were almost

identical with the researcher’s.

12
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Following the FEMTT (2003), the order of criteria to be evaluated
in this study matches the order of tests to be performed in the evaluation

sequence. The result is a top-down ordering of tests.

3.3.1 Testing the functional criteria

The researcher suggested five questions designed to assess what
each MT system under testing can do, in order to fulfil the pre-specified
requirements of its users. So, the following are the questions on which
the whole analysis of the MT outputs in every test was based, each with
a clear discussion of the procedure followed in its application (see

Hannouna 2004: Chaps. 3, 4 & 5).

3.3.1.1 Readability rating

To what extent is the output of an MT system understandable,
fluent and readable?

The above question motivates inquity into the ease with which
the output text can be read. In other words, it is an investigation of the
degree to which some discernible meaning is conveyed by a sentence in
the T'T without any reference to the ST.

Four metrics were decided upon for purposes of measuring
“readability” of the output text (Van Slype 1979b: 67-68; Vanni and
Miller 2001: 3; Dabbadie et al. 2002; FEMTI 2003: 42). The two
evaluators assigned a “clarity” score to the same set of (268) output
sentences representing 12 different domains. The same scoring scheme
and procedure of evaluation was repeated with each MT system under
investigation. For each TT sentence a score of 3,2, 1 or 0 was given,

depending on whether a sentence was readable or not.

3.3.1.2 Fidelity rating

To what extent is the content of the source language sentence

13
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preserved in the translation?

Fidelity is designated the most important characteristic for the
translator’s task. It is a measure of the information successfully conveyed
from the SL text to the TL output. As the evaluators have good
knowledge of the SL (English), this test was performed by judging the
“fidelity” of the translation with respect to the original text only. Fidelity
scores for each text in this evaluation experiment were computed (Van
Slype 1979b: 72-78; Miller et al. 2001; Hovy 2002a; FEMTI 2003: 48),
with each sentence assigned a value from a 4-point scale. The scoring
was performed with values ranging from 0 to 3, based on the amount
of information in the MT output after being compared with the original
input text. The numbers of texts corresponded to those in the

“readability” test using the same MT systems.

3.3.1.3 Domain terminology rating

How precisely does the system translate subject-matter
terminologies?

The correct translation of the domain-specific terms is one of
the most important tasks an MT system is expected to perform in this
test. Untranslated terms, wrongly translated terms, synonym usages,
the occurrence of forms irrelevant to the TL and other issues were
taken into consideration in the evaluation of this criterion. A human
translated text for each SL text acted as a guideline for raters, so that
they considered anything other than an exact match as wrong even
though the variations encountered might be correct from the language
perspective.

The metric is the percentage of correctly translated terms (Miller
et al. 2001; Vanni and Miller 2001; FEMTI 2003: 48). For this test, the
researcher designed user dictionaries and preference dictionaries for

MA and only user dictionaries that require insertion of grammatical

14
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and semantic data for each entry for NA. This helped in increasing the
potentiality of these MT systems in handling the exact and precise
translation of the domain-specific terms and expressions. Such a facility
is not available in GW. Therefore, it merely depended in its translation
on the general dictionary. Testing the effect of these dictionaries on the
lexical capabilities of the MT systems investigated was one of the aims

of this evaluation.

3.3.1.4 Syntax rating

To what extent does the MT output respect the reference
grammatical rules of the TL? How syntactically well-formed is the
output?

Here, the reseatcher suggested adopting a procedure of evaluation
based on the human rating of MT sentences on a 5-point scale, where
five represented a sentence was perfectly grammatical. It is worth
mentioning that although HT texts were translated and revised by experts
in the subject matter of the sample text and in translation, an expert in
Arabic was also consulted to do the necessary cotrections, if any, and
the final editing and revision (White et al. 1994; Hovy and King 2001:
20-22).

3.3.1.5 Morphology rating

Does the MT system produce a morphologically correct output?

The aim of this test is to investigate the degree to which the MT
output respects the inflectional morphological rules of the TL. The
inflected words were identified and underlined in the reference HT of
each text type. This facilitated the work of the raters in detecting the
morphological errors and making the corrections needed in the MT
output with respect to number, gender, case, tense, aspect, etc.

In the present evaluation experiment, the raters counted and

15
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underlined the inflectable words in the MT output of each sample text.
Then, they started by making all the morphological corrections in the
output texts. The morphological score of each sample text was calculated
as the ratio of the number of morphological corrections to the inflectable
words in the MT output. Further, the final morphological score was
calculated as the average value of all the texts under evaluation for
each MT system with respect to the correlation coefficient of the scores
of the two raters.

Finally, the value of “morphology” for an MT system in terms
of its relative importance in the calculation of the overall GSQ was

calculated.

3.3.2 Testing the non-functional criteria

Similar to the procedure followed in testing the functional criteria,
the researcher formulated four questions upon which the evaluation of
the performance of the three MT systems considered was based. The
sub-sections below present the details of testing each of the
computational criteria involved.

It should be emphasized that testing the non-functional criteria
achieved the greatest possible degree of objectivity and the results of

the two evaluators seemed completely identical.

3.3.2.1 Testing the input-to-output translation

How fast is the MT system in performing the translation of each
text?

The ultimate purpose of the translation task determines the
importance of the “speed” factor. In general, the monitoring of a relatively
large volume of texts and on-line translation requires high speed.

Using a stop-watch, the two evaluators worked separately in

calculating the time which each text in the twelve selected domains

16
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takes in translation. Each measure was repeated three times by each
rater for constancy of results. When the translation time of each sample
text was expressed as “number of words/time of translation”, the
evaluators started computing the average value of speed of translation
for each of the three systems (JEIDA 1992: 114; FEMTI 2003: 55).

3.3.2.2 Testing adaptability

How is the MT system adaptable to different specified
environments? To what extent can an MT system be easily transported
to different operational settings?

This question aims at investigating the operational setting of an
MT system and the extent to which it is adaptable to different PCs,
operating systems and other software it requires (if any). This inspection
was based on the evaluators’ observations and tests during system
operation. In this respect, benchmark testing using values to be assigned
on a special checklist was adopted. Here, a rating score covering five
features is used for performance rating (see EAGLES 1999: 44; Hovy
2003; Popescu-Belis 2003).

As it is important to obtain percentage values of the results of
this test for the estimation of the GSQ of each MT system considered
and for comparison between systems, a special rating scheme was used.
A rating scote covering five featutres (ranging between 0-4) was designed

for this purpose.

3.3.2.3 Testing storage
What is the largest size in Kb of the text or document the MT
system can translate and display in its English and Arabic text boxes?
Two MT systems, MA and GW, translate English texts that should
be not more than 40 Kb (about 20 pages and 5,000 words), which is
considered very good, i.e., there is a 40 Kb limit on displaying text in the

17
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text boxes for English and Arabic. The manufacturing company (Cimos)
of NA, on the other hand, does not give any indication of the size of
text or document the system can display and store in its text boxes.

To translate documents larger than 40 Kb, both MA and GW
have the option of direct or batch translation in the background.

During the benchmark tests, the final percentage value of
“storage” for each MT system under evaluation (the largest size of text
in Kb it can translate and display in its text boxes which represents the
storage value of the system) was divided by the typical storage suggested
in this study (i.e., the highest storage in Kb that any of the three Arabic
MT systems can achieve).

Finally, the value of this criterion for each MT system in terms
of the relative importance of “storage” in the calculation of the overall

GSQ is found.

3.3.2.4 Testing flexibility

Is there a possibility of adding new words and dictionaries to the
MT system?

The present test aims at investigating the system’s extensibility.
Regarding the three MT systems under testing, there is a possibility of
free Internet updates for the most recent versions of MA and GW.
This mainly concerns the systems’ dictionaties, i.e., their general dictionary
and all the specialized science dictionaries. Such updates often concern
the addition of new words, expressions and special-domain terminologies.

As GW lacks the potentiality of adding or making dictionaries,
the researcher designed user dictionaries for MA and NA. In addition,
a preference dictionary for each text type in the present evaluation was
made for certain words and terms automatically and randomly selected
by MA. For example, the word “development’ has four Arabic meanings

listed in the dictionaty of the system as follows: (#nmiyah, tawsee?, nimon,
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tatawer) with the preferred Arabic word fatawer. The user can change
this to any of the four Arabic nouns according to the subject matter of
the text and always use it. This is not possible for the other systems
because of their limited flexibility in this respect. In addition, An-Nakel
AL-Arabi enables its usets to create a TM database after post-editing
processes and their own idioms dictionary too.

The two raters based their judgments and scotres merely on the
extent to which it was possible for the three MT systems to accept the
addition of new words, expressions and dictionaries. The systems’
capacity in this respect was also taken into consideration. The evaluation
of “flexibility” of the MT systems in this study involved the use of a
checklist where a rating score covering three features was used for

performance rating.

3.3.3 GSQ weighting scheme

Regarding the final calculation of the average value of General
Software Quality (GSQ) in the present evaluation, there is a need to
combine different scores into the “mother node” as a general score.
According to Hovy (2002b), a simple method of combining these scores
is to decide, in each domain, how important the sub-characteristics of
general criteria are relative to each other and whether they are equally
important—or whether one is more important than the other(s).
Moreover, Popescu-Belis (2002a) confirms that there is no “fair”
distribution of the weights (or percentage values of criteria) here,
because these should be fixed according to the destination of the MT
systems. This depends on the needs of the users or the context, i.e., it
must capture the purpose of the system and how it will be used. In this
study, concentration was on the functional criteria, since they represent
the main function of the MT system and the major requirements of

the current evaluation. They ate also the most essential and difficult
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problem of any evaluation process. Such a weighting scheme enabled
the evaluators to measure the overall value of the GSQ of an MT
system after obtaining the results of the calculation of the total average
values of each MT system in terms of the functional and non-functional
criteria selected (see Figure 1 on p. 21).

According to the EAGLES (1996: 30), measures may be
compound. In other words, the value of an attribute (i.e., criterion)
may itself be structured. The value taken by an attribute may therefore
be a composite, calculated on the basis of putting together an average
or even a weighted average of the values assigned to two or more other
attributes. Any one of these attributes may in its turn be a composite.
In other words, there is no theoretical limit on the depth of the hierarchy
of attribute-value pairs. In brief, the values of the sub-attributes combine
to a value for a mother node to reflect the relative importance and
strength of the components in a specific evaluation. Further, finding
out the GSQ or the total performance of an MT system is essential
when comparing systems (as it is the case in this study).

In the present evaluation experiment, the functional criteria were
critical and of major importance. Thus, they were assigned the highest
percentage values with respect to the weighting scheme of the overall
value of the GSQ of an MT system. To avoid counter arguments and
as the sub-characteristics under “Accuracy”, “Suitability” and
“Wellformedness” are closely related from the translation viewpoint,
they were given equal percentage values in the weighting scheme of
the GSQ. The non-functional sub-characteristics were also equalized
regarding their percentage values in this weighting scheme for the same
reason. The ones chosen for the present evaluation (i.e., speed of
translation, adaptability, storage and flexibility) are relevant to the

translation process.
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On the basis of this, the distribution of percentage values of the
functional and non-functional criteria in the weighting scheme of the
overall GSQ is shown below. It is worth noticing that the total
performance of an MT system (i.e., the GSQ) gets a sum value of
100%. So, to make the present distribution as fair as possible with
respect to the relative importance of criteria (giving primacy to the
functional ones), a percentage value of 80 was assigned to the functional
criteria, whereas the non-functional criteria were given a percentage
value of 20. Thus:

(1) The percentage values of the functional criteria in the weighting
scheme of the overall GSQ are as follows: “Functionality”’=80% (where
the sub-characteristic of “Suitability”=16%; while each of “Accuracy”
and “Wellformedness”’=32%). Each of the terminal sub-characteristics
under these three mother node criteria, in turn, takes the percentage
value of 16% for the reasons mentioned above.

(2) The percentage values of the non-functional criteria in the
weighting scheme of the overall GSQ are as follows: “Non-functional
criteria”=20% (where each of the sub-characteristics under this mother
node criteria, i.e., “Efficiency”/“Speed of Translation”; “Portability”/
“Adaptability”, “Storage” and “Flexibility”, takes a percentage value of
5%).

Hovy (20022 and b) maintains that the distribution of percentage
values like the above-mentioned depends on the personal preference
for relative weightings that is based on the aims and requirements of a
specific evaluation (here, the requirements are related to the end-user).
For any study of this type, the most important thing is to select some
weighting scheme (such as this) and then also to record all the raw
numbers as well. This is also confirmed by Guessoum (2002a and b).
In addition, Popescu-Belis (2002b and c) indicates that the important

thing is not to have one “absolute” evaluation scheme, but to adapt this
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to the user needs. So, there are no “absolute” criteria, but whatever the
conventional criteria are, they should be the same for everybody. Further,
King, et al. (2003: 3) maintain that the important point here is not the
exact definition of any one quality characteristic or of its sub-
characteristics; it is rather that MT has a multitude of potential uses in
a multitude of different contexts. In any specific context, some
characteristics may be important, others not, to the point where a
characteristic which is a sine gua non in one context may be completely
irrelevant in another. And it is precisely because the relative importance
of individual quality characteristics is never the same in two different
work contexts that the MT evaluator is tempted to feel that he is tackling
a problem which has never been tackled before, and therefore, to design
his evaluation from scratch.

For calculating the overall GSQ, the following formula was
suggested and applied by the researcher according to the distributed

criteria weighting scheme:
GSQ%=0.16R+0.16F+0.16T+0.16S+0.16M +0.05P+0.05A+0.05G+0.05X
(where: R=Readability; F=Fidelity; T=Terminology; S=Syntax; M=
Morphology; P=Speed of Translation; A=Adaptability; G=Storage; and
X=Flexibility)
4. Analysis and Classification of Results

4.1 Evaluation Results of Individual Software Criteria

The following sections and subsections concern themselves with

the presentation, classification and discussion of the results obtained by

testing the three Arabic MT systems in terms of various criteria types.
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The results of each test and the overall quality assessment of the
participating systems are presented and classified first. Then, some
observations and problematic issues relevant to the evaluation results

are discussed together.

4.1.1 Functional evaluation results

As it is stressed in the MTE literature, the criteria of “suitability”,
“accuracy” and “wellformedness” are the most interesting from the
user’s point of view in determining the quality of an MT output. In this
study, the MT systems under investigation were tested in terms of the
classical cognitive criteria such as “readability” and “fidelity”, as well as
the more objectively measurable criteria like the consistent and correct
use of terminology and the linguistic criteria, i.e., morphology and syntax.
Here, the tests were designed to show what a system could manage and
whether or not it could meet the pre-defined user’s tasks. A detailed
analysis based on the black-box approach and adequacy/declarative
evaluation of twelve various text types for each of the three Arabic
MT systems revealed the following results.

These results are classified and presented on the basis of: (a)
variation in scores between raters; (b) compatison of systems for text
types; and (c) interrelation among functional criteria. For the limits of

space, no details of the results calculation are given (see Hannouna 2004).

4.1.1.1 Variation in scores between raters

It should be noted that the total sentences’ score values (resulting
from the summation of the sentences’ ratings of each score on the scale)
were basically used in the calculation of the percentage values of the
above-mentioned criteria for both raters. These percentages and their
average values are demonstrated in Appendices A, B and C, respectively.

To be evaluated using a scoring technique based on subjective
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scales, at least two raters should be involved for the reliability of the
testing results. This concerns the criteria of “readability”, “fidelity” and
“syntax”. In order to find the level of correspondence in the results
between the two raters, it is important to use the widely used statistical
measure, i.e., the correlation coefficient value r (see Appendix D). This
basically refers to measuring the relationship between two variables. In
this study, the two variables represent the scoring values of evaluations
1 and 2 for these criteria. The obtained correlation coefficient values
are based on Pearson’s linear correlation (Downie and Heath 1983:
103). The Excel results are tabulated in Table I below, where the input
data for each value represents twelve values for each evaluator that
stand for twelve text types (i.e., twenty-four values for each individual

criterion and each MT system).

MT System
Criterion Golden Al-Mutarjim An-Nakel
Al-Wafi Al-Arabey Al-Arabi
Readability 0.98 0.97 0.96
Fidelity 0.98 0.96 0.97
Syntax 0.93 0.94 0.93

Table I: Correlation Coefficient between the Results of

Evaluator 1 and Evaluator 2

According to Downie and Heath (iid.), in every usage an r of
0.8 and above is considered a high coefficient where all the points on
the scatter gram tend to fall along a straight line. In addition, an r around
0.5 is considered moderate while that of 0.3 and below indicates a low
coefficient. Thus, the results of the tested systems in this study reflect

very high correlation coefficient values (most of which are above 0.9)
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which means a statistically significant correlation. This points to the fact
that the scores of the two evaluators are in close agreement where a
strong correlation exists, althcugh for all the three tests not exactly the
same sentences were given the same grades by these raters. So, the
results of only one evaluator can better be relied on in this respect than
the average scores between the raters. In this study, only the researchet’s

(i.e., eval. 1) results were taken into consideration.

4.1.1.2 Comparison of systems for text types

For each of the functional criteria in this study, the performance
of the individual MT systems was investigated in terms of the various
text types. This is to show in which domain a particular system was able
to produce fluent, accurate and well-formed output for the end-user.
For the results of the analysis of (36) sample texts to show the ranking
of the MT systems involved with respect to these criteria and the

relevant illustrative graphs, see Hannouna (2004: 197-204).

4.1.1.3 Interrelation among functional criteria

The correlation coefficients between the five functional criteria
for each of the participating MT systems obtained by using the cross
correlation matrix (which is also based on twelve texts’ values for each
individual criterion) are shown in Tables II, IIT and IV below. The
significance of these values are usually tested by subjecting them to a t-
test which represents a measure of a standard error of r and should be
computed by the following formula:

t=—oteJn-2
1-r*
a .

as t is a function of { —T,} where a is the level of significance,
the most frequently of which is 0.05, 0.01 or 0.001.
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Readability
1.0

0.72 0.72 0.81 0.67
0.72 1.0 0.61 0.73 0.66
0.72 0.61 1.0 053 0.8

Terminology | 0.81 0.73 0.53 1.0 06
Morphology 0.67 0.66 0.8 0.6 1.0

Table II: Correlation Coefficient Matrix of the

Functional Criteria of Golden Al-Wafi

Readability

Fidelity

Morphology

1.0 0.74 0.68 -0.085 0.61
0.74 1.0 042 -0.21 0.27
0.68 042 1.0 -0.20 0.61
-0.085 -0.21 -0.20 1.0 0.35
0.61 0.27 0.61 0.35 1.0

Table III: Correlation Coefficient Matrix of the

Functional Criteria of Al-Mutarjim Al-Arabey

Fidelity | Terminology | Morphology
Readability 1.0 0.8 0.63 -0.134 0.11
0.8 1.0 0.8 -0.06 033
Syntax 0.63 0.8 1.0 -0.1 0.34
Terminology | -0.134 -0.06 -01 1.0 0.55
Morphology 0.11 0.33 0.34 0.55 1.0

Table IV: Correlation Coefficient Matrix of the
Functional Criteria of An-Nakel Al-Arabi
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In this study, the critical rc value (0.570) is directly taken from a
developed table of values (Downie and Heath 1983: 329) depending
on 5 percent level of significance and a degree of freedom df=n-2 or
10 in the present work, since n refers to the number of pairs used in
computing r. Accordingly, it is unnecessary to go through any calculations.

A look at the correlation coefficient values for each system in the
tables above shows that the r values ate compared with rc and it is
statistically emphasized that each should have a value larger than (0.5706)
to be significant. In this respect, it is noticeable that for GW 88% of the
r values are significant, indicating that the data of the interrelation among
the functional criteria fit into Pearson’s model (#b7d.: 103) and are of a
linear relation. On the other hand, only 33% of the r values are significant
for MA, while 22% of these values are significant for NA. It is worth
stressing, here, that there are often situations where the relationship
between two sets of variables is not linear, and then the calculated r is
an underestimation of the true relationship between the two variables.

However, from the linguistic viewpoint, the five evaluated functional
criteria are, in fact, highly interrelated. In other words, any deterioration
in one affects the quality of the others. For instance, any syntactic,
morphological or lexical defect in a sentence may lead to a total or
partial distortion of its form and meaning, and, in turn, result in low
fidelity and readability. Although such relations are very close, the resulting
r approaches zero.

Further, as an example, a deviation from linearity is apparent on
a scatter gram, made for the two variables (readability and terminology)
of MA (see Figure 2). Here, it is found that the line is not apparent and
the points are spreading evenly in all directions giving an indication of
no relationship. Nevertheless, it is possible that a very high, but non-
linear relationship will appear to be very low on the basis of Pearson’s

model (7bid.).
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Thus, according to the findings of this study, the bivariate
relationship is considered curvilinear and the eta coefficient (i.e.,
correlation ratio) can be used, which reflects the variance accounted
for by the best-fitting line, be it curved or straight. This is out of the
scope of the present work and further research on this particular aspect

may be desirable.
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Figure 2: Scatter Plot of the Readability and
Terminology Results of the MA System

4.1.2 Ranking of MT systems for non-functional criteria

As mentioned earlier in this study, the top level tasks the
participating systems are required to address are the functional (linguistic
and cognitive) requirements. In addition, four non-functional
(computational) quality characteristics were investigated for the adequacy
of a system’s performance in fulfilling certain tasks relevant to the
translation process. Therefore, benchmark tests were carried out to
show the central properties for product choice and to check the
possibilities the individual systems offer for the end-user (adequacy/
performance evaluation). Besides, the tests intend to demonstrate the
differences among these systems and the systems’ ranking with respect

to the stated criteria (comparative evaluation).
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In general, the average values of MA are the highest with top
results of 100% except for the speed of translation where its value is
lower than that of GW. Nevertheless, this does not affect ranking the
system with the best non-functional performance. Although its average
value for speed is higher than that of MA and its average values for
adaptability and storage are equal to these of MA, GW comes second
in rank after MA regarding the overall non-functional performance.
This result is mainly due to its fair flexibility. Further, the results of NA
are the worst among these systems as the average values it obtained
rank the system in the lowest position for non-functional performance,
except with flexibility as its value is the same as that of GW.

It is worth noticing that the results of the two evaluators (i.e., the
researcher and a computational expert) ate remarkably identical. These
are tabulated and presented below without details for reasons of space.

For more information of these results, see Hannouna (2004: 207-215).

4.1.3 Evaluation results of GSQ

After obtaining the average values of the functional and non-
functional criteria for each of the participating MT systems, the overall
GSQ was calculated for purposes of final assessment and comparison
in terms of two levels: (a) criteria type and (b) text type. As mentioned
eatlier, no direct comparison between the two evaluators is given here,
since their results are almost identical and only the researchet’s values

are taken into consideration in this respect.

4.1.3.1 Quality assessment and comparison for criteria

The overall average value of software quality for each of the
evaluated MT systems is estimated. This is obtained from the average
values of the functional and non-functional criteria in this study. In

fact, the MT systems were judged and compared for their total
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performance and the evaluation aimed at investigating which system’s
components work adequately. Thus, the results are presented below
with respect to their average values and values of relative importance:

(1) According to the results graphically represented in Figure 3
below, MA has the best system’s total performance in compatison with
GW and NA. It obtained the highest percentage value of 58% for GSQ.
This indicates that with respect to all the functional and non-functional
(except for speed of translation) quality characteristics in this study, it
gave the best results. However, both GW and NA gained identical results,
which are, in fact, not very encouraging and below average (i.e., below
50% in general quality performance). Their total percentage values in
the final evaluation of GSQ are 44% and 45%, respectively. Thus, it is
believed that there is an elemental need to make more effort to develop

and improve the major components of these systems.
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Golden Al-Wafi Al-Mutarjim Al- An-Nakel Al-Arabi
Arabey

MT Systems

Figure 3: The Percentages of the Total Quality for
the Three Arabic MT Systems

(2) In the final stage of classification and presentation of the
evaluation results for GSQ), the Arabic systems are compared for their
best functional and non-functional total performance. The functional

criteria are favored for their direct effect on the translation quality of
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the output. In general, the values for both functional and non-functional
total performance of MA are the best among these systems. It obtained
a value of 40.15% for the former and 17.85% for the latter (see Figures
4 and 5 and Table V below). This shows the fair quality of the MT
output and the high computational capabilities of the system. On the
other hand, although the values for GSQ of GW and NA are almost
identical, NA shows a better functional performance than GW, i.e.,
34.35% in comparison with 28.5%, while GW is better in the
computational capabilities than NA. The values of these results are
15.5% and 10.65%, respectively. Thus, the quality of the MT output
produced by NA is better than that of GW which is faster in performing

the translation and capable of translating larger texts and documents.

Functional Total Non-Functional Total 0
T e Performance 80% Performance 20% (SO
GW 28.5 15.5 44
MA 40.15 17.85 58
NA 34.35 10.65 45
Table V: GSQ Based on Functional and
Non-Functional Total Petrformance
80
% 60 +—
: -] I I I |
s N
20 + —
o LA I [
:;ﬁtdy Fidelity T;'O";'y" Syntax M°(:S;‘°'
O Golden Al-Wafi 48.54 39.22 22.68 39.75 29.54
Al-Mutarjim Al-Arabey | 69.48 53.61 46.87 42.75 40.59
W An-Nakel Al-Arabi 52.77 41.62 46.16 404 35.75
Functional criteria

Figure 4: Average Values of Functional Criteria

for Arabic MT Systems
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Figure 5: Average Values of Non-Functional Criteria

Showing the Range of Arabic MT Systems

4.1.3.2 Quality assessment and comparison for text types

The GSQ of each of the evaluated systems is also calculated in
terms of text types, i.e., a total quality obtained from the average values
of all the text types translated by an MT system. So, the final evaluation
of the participating systems gives the following results (for the limits of
space, only the general results will be discussed and the others could be

obtained from Figure 06):

© 70
60 - R
o 20 Y A A,
z a— -
= 30
S 20
Bio |Chem|Comp| Fin | Leg | Med | Petr | Mil Phy | Soc |Comr g
—e— Golden Al-Wafi 35 30 54 37 | 455 | 44 45 45 46 56 60 44
Al-Mutarjim Al-Arabey | 52 52 69 56 64 58 60 | 585 | 57 59 59 62
—a&— An-Nakel Al-Arabi 39 49 47 44 52 41 42 34 40 53 50 44
Text Type

Figure 6: The Variation of Total Quality for the
Three MT Systems Based on Text Types

(1) With respect to GW, the total quality it obtained in terms of
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text types was 44%, which was below average. Although ATA Company
recommended GW for best performance in the scientific fields, it was
proved that the system was only better in translating humanities and
computational texts. Thus, showing certain defects in the grammatical,
lexical and semantic components, GW can produce average MT output
(i.e., with a total quality of about 50%) with fair fluency and accuracy
for computational, social and commercial texts. Otherwise, the quality
of the MT output of this system is poor.

(2) The results of MA are more encouraging than those of GW,
with the best total quality performance of 58% in comparison with the
other systems. The system showed the highest performance with the
scientific texts, although the average values of all the texts reflect no
significant differences. In brief, MA can provide fast, readable and
accurate MT output of average quality in most cases.

(3) The system that comes second in rank after MA with an almost
identical total quality performance with GW (i.e., 45%) is NA. This
result also reflects a total quality that is below average. Like GW, NA is
better in translating humanities texts. It has a low performance with
respect to most of the text types recommended by its manufacturers
and even with its best translations, the result is slightly above average in

most cases.

4.2 Problems of MT Quality

The preceding sections give the results of the experimental analysis
and evaluation of the functional and non-functional criteria, as well as
the systems’ quality and total performance for criteria types and text
types as employed in the data. The next few sections will discuss these
results, outlining the types of MT problems, their extent and causes.
Because of the limits of space, illustrative examples of Arabic MT

reflecting each type of problems below will not be given. These are
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available in Hannouna (2004).

4.2.1 Cognitive problems

Various types of problems are identified in the data. These can be
considered as direct causes of unintelligible and inaccurate MT output.
They virtually result in complete distortion of meaning and unfaithful
conveyance of ST content. Indeed, linguistic phenomena are particularly
troublesome. The main factors which give rise to incomprehensibility in

the Arabic MT output and affect fidelity to the ST are illustrated below.

4.2.1.1 Grotesque word order and choice

In relation to the fluency and understandability of TL sentences,
syntactic correctness, organization and coherence, as well as stylistic
appropriateness are crucial. As already noted, a considerable number
of sentences translated by the Arabic MT systems dramatically reflect
alteration and distortion of meaning, Word choice, syntactic arrangements
and alternative expressions are generally bizarre. Besides, there are critical
words untranslated. These sentences ate, in fact, unintelligible and they
tend to read like nonsense. It appears that no amount of study and
reflection can reveal the meaning of the sentence.

The analysis of the Arabic MT texts shows a combination of
grammatical and word usage problems in the MT output from the
three Arabic systems. Needless to say, the translations done by MA and
NA ate better than these of GW, mainly due to the effect of the user
dictionary. The translation style of GW seems almost like that of MA
since the two systems are produced by the same company. They use the
same MT modules, but GW has a less extensive lexicon. In general,
what affects the clarity of the output of these systems can be attributed
to incorrect grammatical forms and problems in the relationships between

the sentence elements. A common feature concerns preservation of
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the SL. word order in the TL text. In other words, the texts are translated
literally, word-for-word following the word order of the SL; therefore,
no dependencies between words are created. In addition, untranslated

words, poor style and unhappy word choice are also noticeable.

4.2.1.2 Understandable but clumsy translation

Here, the sentence seems intelligible, but actually it is more
unintelligible than intelligible. The general idea is somewhat there, but
the sentence is hard to read due to the awkward translation. In other
words, problems in grammar, word usage and/or style and similar
phenomena are present, but constitute mainly “noise” through which
the main idea is still perceptible. For the three Arabic MT systems, the
meaning can only be guessed after careful study, if at all. To clarify the

meaning of the sentences within the various texts, revisions are needed.

4.2.1.3 Unknown and mistranslated critical words

Sometimes the sentence could be generally clear and intelligible,
although style and syntactical arrangements are somewhat poor. However,
what badly affects readability and clarity of meaning is the untranslation
or mistranslation of critical words. Post editing could help create this in
nearly acceptable form. It is observed that the translation of GW is
poorer than that of the other systems. Neither MA nor NA produces
good translations, although the gist can be extracted. The positive effect
of the user dictionary of these two systems is apparent in their output
too. In spite of certain grammatical and stylistic infelicities in these
sentences, the untranslation and mistranslation of some critical words

are the direct cause of the problems of readability here.

4.2.1.4 Partially correct translation

Another recognizable phenomenon is that some sentences
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translated by the Arabic MT systems are partially intelligible, as only
certain parts are correctly rendered. This has a negative effect on the

overall readability and clarity.

4.2.1.5 Adherence to SL structures

One of the most distinctive features of texts produced by MT
systems is their unnatural literalness. The principal reason for the absence
of fidelity in the output considered is due to the complexities of structural
transfer and the generation of Arabic grammatical constructions. In
fact, structural changes are so common when translating from one
language into another that the “low-level” ordering of basic elements
like nouns, verbs, adverbs and adjectives should be expected from any
MT system. In Arabic output, for instance, the syntactic dependencies
and relationships between the sentence elements should be correct
Arabic—e.g., alasaleeh alakbraa li?nwanat althakira instead of thakira n’kbraa
“yufnwin asaleeban, which is a word-for-word translation done by NA of
the English construction (other memory-addressing modes). Not only is
order of significance here, but all the other factors (like word forms
and inflections as well as the grammatical categories and arrangements)
should be considered with reference to the TL grammatical rules in
addition to their faithfulness to the ST (e.g., passive or plural forms,
etc.). These must be regarded as the minimum requirements, and any
MT system which fails in this respect must be suspected to have

deficiencies elsewhete, probably of a grave nature.

4.2.1.6 Loss and distortion of information

In addition to problems of syntactic fidelity, there exists a kind of
lack of semantic faithfulness in a number of sentences in the data. This
indicates that the content of the input sentence is not conveyed in the

MT output sentence at all. In other words, the output is not a proper
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sentence. This is mainly due to: (a) loss of information (e.g., where
words or even whole sentences are not translated or clauses or phrases
are missing); (b) interference (i.e., noise) where words or expressions
are added by the system; and (c) a distortion of form (a combination
of loss and interference when some words are badly translated or when
they do not have an equivalent in the TL).

A look at the Arabic MT output demonstrates serious deficiency
in maintaining precision and correctness. In most of these sentences,
infidelity to the input SL sentence is due to untranslated words (i.e.,
either left out or kept in their SL form), bad rendition, inappropriate

word choice and inadequate word-for-word translation.

4.2.2 Linguistic problems

The linguistic factors are generally most significant; they are
immediate clues to the fact that a system produces the text. Actually,
the complexity of the linguistic structure of the Arabic language seems
to have posed somewhat of a handicap for MT systems. The result is
often unreadable and intangible translation both from English into Arabic
and vice versa. The most typical errors which occur in English-into-
Arabic and Arabic-into-English translation tend to be structural and
lexical; also, several semantic and morphological errors are evident in
an MT analysis. In this respect, the data reveal a number of linguistic
problems peculiar to the grammatical structure of words and sentences
and domain-specific terminology. It is worth noticing that these
phenomena constitute further causes for the lack of fluency and accuracy
in the MT output. Main translation problems encountered in the present

evaluation involve the following:

4.2.2.1 Inadequate terminology interpretation

Lexicalization is concerned with choosing the right word ot
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expression. This can go wrong in a number of ways. The most obvious
and trivial case is where words are incorrectly and inappropriately
associated with undetlying concepts. MT systems with such a fault may
produce something completely nonsensical. Indeed, any MT system is
determined above all by the quality and range of its dictionary
information. In other words, no MT system will produce a good
translation if its dictionaries are inadequate.

Despite the poor performance of the three Arabic MT systems
in the terminology test, the results show that in some cases MA is more
successful than NA. But, both are clearly better than GW for they have
the potential of creating domain-specific/user dictionaries which
contribute to much better translation quality. It should be confirmed
here that because the guidelines of this test were precise, raters were
strict in their implementing them and only restricted themselves to exact
comparisons with HT'. This may be one of the reasons of poor system
performance in this test. However, various types of problems could be
identified in the data of these systems as major causes of inadequate
rendition of terminology.

(1) Untranslated terminology: Untranslated words are generally a
great source of semantic errors and wrong syntactic categorization.
This eventually results in unintelligible and unfaithful translation. Despite
the use of domain-specific dictionaries, many instances of untranslated
words (i.e., either missing or left in their English forms) appear in the
MT output of both MA and NA. On the other hand, this phenomenon
is more apparent in the translations produced by GW as it does not
have the option of making user dictionaries. So, this can be considered
one of the reasons of its poor MT quality. It should be stressed here
that it is evident in the data of MA that this system translates a given
term via the user dictionary, but when it occurs in other sentences in

the same text, it is left untranslated (i.e., it reappears in its SL form).
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(2) Forms irrelevant to the TL: Some ST terminology occurs as
deformed words which are irrelevant to the TL in the MT output of
the Arabic systems. Especially when they are key words and expressions,
they cause changes and distortion of meaning. This is mainly observed
in the data of MA and NA as a result of duplicated letters or additional
letters to these words. Besides, sometimes strange words appear due to
a literal rendition.

(3) Synonym usage: One of the major reasons for the inexact
rendition of words and terminologies in the data of the Arabic MT
systems is the heavy reliance on synonyms (i.e., not optimally used words
and terms). This is a marked feature especially in the output of GW. In
fact, this phenomenon negatively affected the evaluation results of the
terminology test.

(4) Inappropriate word choice: As meaning is heavily dependent
on context, contextual information and a broad coverage of word senses
need to be encoded in a system’s dictionary. As the data of the three
Arabic MT systems reveal, they are unable to use context to increase
the accuracy of word choice. The MT system must use more
information from the context to determine which translation is the
best. This is a fundamental problem which the programmers of these
systems must overcome in order to improve the quality of their products.

(5) Mistranslations: It is noticeable in the data of the Arabic systems
considered that some bad translations of critical words and terms are
attributed to word-for-word interpretation and transliteration. The result
is mostly inappropriate word usage such as, for instance, translating the
SL word into two or three words. This spoils the accuracy and clarity of
meaning,.

(6) Wrong ordering of phrasal constituents of terms: There are
other lexical errors in the Arabic MT sentences of the three systems.

Although most of the necessary domain-specific terminologies were
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inserted into the user dictionaries of both MA and NA, their translations,
in most cases, were not precise or correct, due to word-order and other
grammatical problems. Without such problems, the accuracy in the
terminology rendition of these systems could have been improved.
(7) Errors of category and word class: Other grammatical
phenomena affecting the precise and appropriate interpretation of words
and terminologies involve errors of categories of nouns and verbs
(e.g., number, gender, tense, etc.) and wrong parts of speech (e.g., noun,

verb, adjective, pronoun, preposition, etc.).

4.2.2.2 Incorrect rendition of SL grammatical structures

A detailed analysis of the evaluation results revealed that none of
the Arabic MT systems involved in this study is good at rendering English
syntax correctly. It seems clear that more complex restructuring may
well be beyond the capacity of the Arabic systems (e.g., the treatment
of the plural). The English-into-Arabic MT system must be capable of
recognizing the equivalent structure in Arabic. Thus, it is essential that
Arabic MT output follows Arabic grammatical rules and at the sometime
preserves its fidelity to the SL structure and meaning. In most cases,
this requires the application of four transformational syntactic processes:
rearrangement, addition, deletion and replacement.

A further and more detailed discussion of Arabic MT syntactic
problems is presented in the following:

(1) Bizarre syntactic arrangement: In spite of the serious lexical
problems of untranslated words and the systems’ inability to handle
polysemy, the major handicap in Arabic MT (leading to confused
structure, poor style and awkward translation) is that of word order.
The free word order of Arabic makes the parsing of sentences very
difficult. In fact, the three participating Arabic systems fail to produce

sentences that exhibit TL syntactic rules and arrangements. In most
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cases, sentences start with the noun and place the verb towards the end
position, preserving the SL word order which is the reverse order of
the TL. This problem is observed at all grammatical levels of the Arabic
MT sentences in the data (i.e., clausal and phrasal). Even when words
and terms are appropriately selected on the basis of context, the form
and meaning of the whole sentence are violated. Thus, sound post-
editing processes in the rearrangement of syntactic structures of
sentences are badly needed to improve the quality of Arabic MT output.

(2) Lack of grammatical agreement: Another phenomenon leading
to incorrect rendition of MT sentences concerns syntactic agreement
or concord between sentence elements. Differences in gender, number
or case are another cause of relatively frequent errors. Arabic is a
language with strong requirements with respect to gender, number and
case agreement—not only between subject and verb (gender and number
agreement) but also in several other types of constructions. In the data
examined, it is found that no such agreement exists between the sentence
elements in most cases. The three systems reveal considerable
shortcomings in this respect.

There is an error in relation to gender in the inappropriate choice
of the singular demonstrative pronoun hada instead of hadihi by NA.
This is due to word-for-word translation irrespective of context and TL
(here, Arabic) syntactic rules, for Arabic demonstratives have gender
distinctions not found in English.

(3) Differences in cases: In general, Arabic has three cases
(nominative, accusative and genitive) which are expressed explicitly in
nouns, pronouns and adjectives. English, on the other hand, has two
cases for nouns (common and genitive), three for pronouns (nominative,
accusative and genitive) and none for adjectives (Aziz 1989: 132). These
cases are distinguished by diacritics, morphological inflections and

prepositional constructions in Arabic. For example, the Arabic equivalents
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for “an engineer” and “engineers” (the singular and plural forms for all
cases in English) are: nominative muhandis, mubandisaan, mubandisoon and
accusative/genitive mubandisa, mubandisi, muhandisayn, muhandiseen. Such
differences in cases, of course, result in translation errors, because the
main bilingual dictionaries of the Arabic MT systems do not contain
valency and sub-categorization information.

(4) Incorrect pronoun translation: This is another known area of
deficiency in Arabic MT systems. Again, the data of the three participating
systems manifest certain incorrect pronoun translations mainly due to
differences in gender and number, homographs and other problems in
addition to the complexity of the Arabic pronoun system. The English
personal pronoun “you” for instance, is rendered into Arabic in no less
than five ways: Anti/ Anta/ Antumaa/ Antum| Antuna.

(5) Wrong part of speech categorization: An obvious syntactic
error in the data of the three Arabic MT systems that results in
mistranslation and alteration of the structure and meaning of the SL
sentence occurs when the wrong part of speech is selected in the TL
output.

(6) Inconsistent preposition handling: The problem of the Arabic
MT systems’ inability to handle prepositions correctly and appropriately
is quite serious. Often, the wrong preposition appears in the MT sentence,
of two successive prepositions are used, or there is a missing preposition,
or there is a need to delete one.

(7) Failure to treat the definite article: Etrors regarding the rendition
of the Arabic definite article are evident in the MT output of the three
systems. This is an indication of the systems’ incapability to treat this
syntactic aspect appropriately due to the missing definite article in the
Arabic text or vice versa (i.e., it is arbitrarily added by the system where
it does not fit). Moreover, it is even interpreted wrongly in some instances

where it is replaced by the preposition “L”.
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(8) Problems of tense, aspect and voice: For both the passive and
perfective tenses, the Arabic MT systems often fail to treat the English
verbal combination as one unit. Rather, they translate the auxiliary and
the lexical verbs separately into their equivalents in Arabic as a matter
of word-for-word rendition.

In sum, there might be other syntactic problems, but the ones
discussed above are the most obvious and the major causes of inefficient
and inadequate MT output. This is mainly attributed to the systems’
failure to deal with the Arabic grammatical rules and to certain deficiencies
in the translation process itself. The overall effect is that of limited and

poor syntactic quality.

4.2.2.3 Erroneously recognized TL morphology

Another serious and very complex linguistic problem that results
in ill-formed MT sentences concerns the incorrect TL morphological
structure. An important consideration in the development of Arabic
MT systems is Arabic morphology. Most of the researches in Arabic
NLP systems mainly concentrate on the field of morphological analysis
(Ditters 2001; Othman et al. 2003). In the present study, it is found that
all the Arabic MT systems exhibit uniformly low morphological
representations. This is because they are incapable of recognizing the
morphological differences and the equivalent structures between the
two languages for certain defects in their morphological analyzers and
rules, as well as in the grammatical information contained in the lexicon
of each system.

Three types of morphological problems were found to be recurrent
in the data:

(1) Inappropriate choice of prefixes: One major factor that often
impedes correct morphological forms in the Arabic MT output is that

of definiteness, i.e., the Arabic definite article “al” is found absent where
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it should be used or vice versa. Other problems relevant to the
attachment of prefixes to lexical items involve errors in word class
categorization, gender, tense and doubling of prefixes.

(2) Errors of word infixes: Due to certain syntactic processes
involving the detivation of lexical items (e.g., deriving the plural form
“sawareekh” from the singular noun sarookh, “missile”), some
morphological changes in the internal structure of words occur. Very
few errors of infixes (i.e., the morphological inflections that occupy the
medial position of words) were observed in the data of the participating
MT systems. These mainly concern errors in the derivation of plural
noun forms and incorrect choice of the part of speech.

(3) Inability to maintain correct suffixes: The morphological
structure and formation of Arabic words is governed to a great deal by
the syntactic relationships among the sentence elements in terms of
agreement in number, gender, case, tense, etc. Suffixes determine the
grammatical significance of lexical items which is realized by different
morphological inflections and is expressed differently in each language.
The noun “engineer”, for instance, can be changed into the plural form

3

by attaching the inflectional suffix “-s” to the end, as in “engineers”,
while in Arabic the plural form of mubandis is realized by the inflection

“-oon” for regular plural masculine nouns.

4.2.3 Operational problems

In addition to the cognitive and linguistic problems that directly
contribute to poor MT quality, other types of deficiencies regarding
the operation of the Arabic MT systems and the translation process
itself were also recognized. Two types of such problems were well
identified. The first is related to the measurement of the translation

speed, while the second concerns the design of the user dictionaries.
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4.2.3.1 Impediments in measuring speech

In measuring the speed of translation some errors hindered the
process in the case of NA only. This is mainly attributable to the fact
that the system currently available in the local market is a copy and not
the original version. Therefore, during the process of translation, the
system did not work adequately and suffered from constant pauses.

Further, in other cases, during the translation of a text some
suggestions regarding the correct rendition of certain words appeared
in a message box requiring confirmation on the part of the user. This is
another reason for increasing the time the system needed for the
translation process, which has a negative effect on the computational
quality and the overall quality of the system. However, this takes only a
few seconds and the speed of translation of NA is considered good in
general. Such a pause has significance, in particular, for evaluation
purposes especially these involving the comparison of systems.

From the evaluation results based on this criterion, it is proved
that NA has the lowest performance, while GW has the highest. This is
partly due to the reasons mentioned above. Besides, what may slow
down the translation speed of NA is the extra time it requires in searching
for the correct and most appropriate equivalent to the SL meaning and
structure making use of its four dictionaries and TM (i.e., Translation
Memorty), in addition to the user dictionary. GW, on the other hand,
performed a translation faster than the other Arabic systems as it has

only one dictionary involved (i.e., the basic bilingual dictionary).

4.2.3.2 Limitations of user dictionaries

The researcher designed user dictionaries for the twelve special-
domains involved for MA and NA. Although these dictionaties enhanced
terminology rendition of the two systems (as GW lacks such a

characteristic), their supply of translations for the specific terminology
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while the systems were running was not free of errors. The researcher
even encountered certain difficulties in this respect especially with NA.
It is worth stressing, here, that even though most domain-specific terms
and certain expressions were entered into the user dictionaries of these
systems, their influence over the total quality of the translated output
was proved to be ineffective.
(1) MA System: The following are the limitations of the user
dictionary and the preference dictionary of MA:
(a) Even though some terminologies and expressions wete
entered and encoded into the user dictionaries of the system,
it selected other equivalents in the TL that do not fit the context
for unknown reasons.
(b) Another defect of MA’s user dictionary concerns the word
forms. It was realized that if the term or expression entered
is in the plural form, the system did not translate it when it
recurred in its singular form and vice versa. Thus, it is
concluded that any change in subsequent occurrences of a
word form will result in its mistranslation or untranslation.
(c) Terminology and expressions should be entered and
encoded into the user dictionary of MA according to their
sequence in the sentence or text. Any change in this respect
leads to translation errors in word positions. The researcher
took this into account when designing the user dictionaries in
the present evaluation.
(d) Another dictionary intended to enhance translation accuracy
is the preference dictionary. It can be designed by the user
after the first translation of the text. It is worth stressing that
all the words in this dictionary were randomly selected by the
system. The user’s role here is only to highlight the most

appropriate word meaning that fits the context. This takes
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place after the system’s selection of the first meaning in the
first attempt which is inappropriate in most cases. In the
biological text, for instance, the word “culture” has the meaning
gtraaZah. In the preference dictionary, the system chose the
first meaning in the list of alternative meanings—#hakaafah
where it did not fit. Thus, the researcher highlighted the word
giraalah among giraatab, mustanbet, turaath, thakaafab it is the
most appropriate to the context and suggested in the HT.
Accordingly, this meaning correctly appeared in the second
translation of the text. Despite the positive effect of this
dictionary on translation quality, there are certain disadvantages:
(i) In many cases, all the suggested words given in the list of
alternative meanings do not fit the context, or the optimal
meaning is not mentioned. Here, the user has no alternative
but to let the system select the first meaning in the list, as it
often does. As a result, the SL. word will be mistranslated or
deformed in the MT output. (i) Some functional words (e.g.,
both, in, through, etc.) that do not greatly affect the accuracy
of the overall meaning of the sentence or text are randomly
selected by the preference dictionary, which assigns them the
exact meaning in the TL. Such an option, in fact, should instead
be restricted to the important key wotds, i.e., content words
and terminology. But, it was found that although such words
directly provide the exact meaning and effectively convey
information, they were mostly not selected.

(2) NA System: As mentioned earlier, since the system under
evaluation is not the original version of NA, some difficulties were
encountered:

(a) There are few buttons in the user dictionary dialogue box

(e.g., “open”, “close”, “add”, “delete”, “modify”, “ok” and
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“cancel”) which are essential for its adequate operation and
performance. These commands were not shown on the
buttons at all and it was really so difficult to proceed without
knowing which button was being pressed and for what purpose.
With the help of the manual of the system and after many
attempts, the researcher could at last realize how the commands
were represented. This is the same for the idiom and specific
dictionaries.

(b) In many cases, either when a new word was entered into
the user dictionary or when a specific button was pressed, a
message box appeared indicating that “This program has
performed an illegal operation and will be shut down” while
another one pointed out that “If the problem persists, contact
the program vender”. Consequently, the system closed and
had to be restarted again.

(c) In general, the design of NA’s user dictionary is more
complex than it is with MA. While such an operation requires
solely the listing of terms and expressions needed with MA, it
was essential to get more information regarding the semantic
features (e.g., human, animal, concrete, etc.), the main
grammatical categories of the content words (verb, noun,
adjective and adverb) or terms such as number (singular/
plural); gender (masculine/feminine); type (expression, proper
noun, title, etc.) and verb (without object, one object, two
objects, etc.). Needless to say, such a process was time-
consuming and required special effort when the commands
were not shown on the buttons. Above all, the designer of
such dictionaries must be highly competent in the linguistic
systems of the two languages involved.

(d) When any word class was typed in the dialogue box, it did
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not appear even though it was added to the list of words in
NA’s user dictionary. This was confirmed by a second attempt
to enter the same word, when a list of items alphabetically
arranged was displayed, showing the word highlighted.

(e) If the word entered into the user dictionary was capitalized,
NA did not translate it when it recurred with a small letter in
a particular text.

(f) On certain occasions, NA did not translate—or
mistranslated—the words or terms for unknown reasons. It
did not take the correct and appropriate translation of these
words and expressions from the user dictionary.

(2) Another serious defect in the user dictionary of NA
concerns the selection of the optimal and most appropriate
meaning for a word or expression. Here, it was necessary to
highlight the intended meaning in the long list. On certain
occasions, none the meanings in the list fit the context. Thus,
the researcher entered and highlighted a new meaning. As the
system mostly selected the first meaning because of some
functional defects, all the alternative meanings had to be deleted.
In addition, it was noticed that when the intended meaning
was highlighted in the list, it did not appear in the second
translation of the text. Again, this required the deletion of all
the alternative meanings, leaving only the one desired so that
the system could select this in the second translation.

(h) In other cases, the alternative meanings of verbs or other
lexical items did not appear in the meaning box, but when the
cursor was placed on different positions in the box only the
highlights showed up. As it was impossible to see and know
the hidden meanings, the researcher had to delete all the
highlights and entered the word intended instead.
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Because of all these deficiencies, NA does not operate adequately
and a lot of time and effort are needed to perform certain functions to
improve the quality of its MT output.

Nevertheless, with respect to the grammatical structure of words
and expressions, NA was found to be better than MA. In other words,
the items entered into its user dictionary changed according to the
grammatical categories and contextual requirements. Further, when a
word was added to NA’s user dictionary, it appeared in the same form,
or in different forms, wherever it occurred in the same text.

In general, the effect of the user dictionary on the accuracy of
translation and the improvement of MT quality is apparent in the
translations of MA and NA systems with some instances of good quality

(for examples, see Hannouna 2004).

5. Conclusions and Recomendations

5.1 General Conclusions
The present evaluation confirms the following drawbacks with

these systems:

A. Overall systems quality performance

(1) In general, all the three Arabic MT systems evaluated produce
average ot below average quality, i.e., with a total quality performance
of 58% for MA, 45% for NA and 44% for GW. In fact, their outputs
reflect many deficiencies in translating various text types. In short, they
all need serious improvements.

(2) MA is better than the other systems in performing scientific
translations and the three systems can only manage commercial and

computational texts with a “quite satisfactory” translation.
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(3) The end-user can use the Arabic MT systems to grasp the

general idea of the ST, or translate short, simple texts.

B. Scoring schemes

(1) For the evaluation of “readability”, “fidelity” and “syntax”,
the usual methods of rating the quality of MT output have relied on
human judges assigning scores on a graded scale (such as 0-3 and 1-5).
Although this scoring technique is rather subjective, automatic MTE
measures are even less reliable and are still very far from being able to
replace human judgement. Nonetheless, the present study shows that
MT can be evaluated using well-known evaluation measures and the
metrics and methods adopted proved significantly reliable and are the
most commonly used in the MTE literature (based on the ISLE’s most
recent Evaluation Framework, i.e., EFMTT of 2003, and the researchet’s
suggested methods). The approach presented is, indeed, the right way
to move towards a trustworthy systematic evaluation of MT quality. In
general, human judgement still seems to be the most popular way of
assessing quality characteristics.

(2) To obtain reliable evaluation results, the correlation coefficient
values between the scorings of the two evaluators with regard to the
criteria of “readability”, “fidelity” and “syntax” are above 0.9, which
indicate a statistically significant correlation.

(3) The correlation coefficients between the five functional criteria
for each Arabic MT system ate tested using the cross correlation matrix.
This is to statistically determine the degree of interrelation among these
criteria since they are linguistically highly interrelated. The results are
tabulated showing that for GW, 88% of the r values are significant,
indicating that the data of the interrelation among the functional criteria
fit into Person’s model with a linear relation. However, for both MA

and NA, this test points out to a relationship between two sets of vatiables,
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but it is not linear. The aim of these tests is only to show the possibility
of carrying out statistical studies on the basis of the different evaluation

results.

C. Major systems’ problems: functional criteria

(1) Three major types of problems are identified in the data of
the Arabic MT systems showing the main causes of poor quality. These
are cognitive, linguistic and operational problems. These could be seen
in the previous sections and sub-sections.

(2) Cognitive problems reflecting unclear and inaccurate MT
output and unfaithfulness to the ST result from a variety of phenomena,
most of which are linguistic ones.

(3) The linguistic problems are peculiar to the grammatical
structure of words and sentences and domain-specific terminology.
Such deficiencies in the Arabic MT output are due to: (a) inadequate
terminology interpretation; (b) incorrect rendition of SI. grammatical
structures; and (c) erroneously recognized TL morphology.

(4) Various types of lexical and semantic problems have been
identified in the data of these systems. These are direct causes of
inadequate rendition of terminology.

(5) There are major syntactic and morphological deficiencies in
the data of these systems that significantly alter the structure and meaning,
badly affecting the fidelity of the MT output to the original ST and the
understandability of the TT.

D. Major systems’ problems: non-functional criteria

(1) Two types of operational problems were recognized during
the running of the Arabic MT systems and the translation process.
These concern certain impediments in measuring the translation speed

and some limitations in the design of the user dictionaries. Building the
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user dictionaries of NA was not an easy task at all. In addition to some
operational deficiencies, the process required high linguistic competence
in the two languages involved, i.e., English and Arabic. Thus, the system
can be better used by translators or knowledgeable users (see Hannouna
2004).

(2) MA and GW can translate large texts with typical system storage
of 40 Kb in the English and Arabic text boxes. They can also translate
large documents of whatever size in the background (e.g., 5.84 Mb/
1.165.823 words in 55 minutes).

(3) MA achieved the best computational performance among the
systems studied except for the speed of translation, as GW was faster,
though the difference was not big here. MA had the adaptability and
flexibility of 100% as it ran under any version of the operating system
and could easily be installed on PCs of all specifications. As it has the
highest security, it can be registered on one computer only. This system
showed great flexibility with respect to user and preference dictionaries
building and updating of its general and special-domain dictionaries.

(4) NA suffered from many pauses during the translation process
and it could not translate long and grammatically complex sentences.
The largest size it can translate should not exceed 29 Kb, and the system
is unable to translate large documents in the background. It is not
adaptable to the latest versions of the operating system (i.e., Windows
2000 and XP), but it can easily be installed and run on PCs of all
specifications, since it is only a copy of the original system. Further, its
flexibility is restricted to building user dictionaries.

(5) GW was the fastest system, since no extra time was required
to search for domain-specific terminologies or the most appropriate
alternative meanings that went with the theme of the text, as it was the

case with the other MT systems.
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5.2 Some Sources of Arabic MT and MTE Problems
Some possible causes of problems regarding the poor performance
of Arabic MT systems are:
(1) Variations between SL and TL linguistic structures.
(2) Deficiencies of systems’ dictionaries and components.
(3) The frail nature of MT.
(4) Lack of awareness of the strategic nature of Arabic MT.
(5) Lack of awareness of the significance of MTE.

5.3 Recommendations

For the purpose of taking Arabic MT and MTE to the stage
where MT for other languages has reached, the following
recommendations are suggested:

(1) There should be increasing awatreness of the strategic nature
of Arabic MT.

(2) MT staff development schemes are required.

(3) Teaching advanced and standard MTE techniques is required.

(4) Cooperation among Arabic MT companies is essential to
working on problems of common interest and directing effort and
expettise towards one goal.

(5) Governments and Pan Arab organizations should enrich Arabic
research in NLP and Arabic MT theory and practice.

(6) Evaluation of MT should concentrate on the evaluation and
improvement of the lexicons of such systems. Domain-specific
dictionaries should be run during the translation process, and a special
code should be made for each domain and text type to ensure the
precise selection of terms.

(7) Contextual information, knowledge of the wotld and a broad
coverage of word senses are essential, and they should be encoded in a

system’s dictionary. Other grammatical, pragmatic and semantic aspects
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should also be taken into account.

(8) It is necessary to design and improve systems that are restricted
to special text types and domains so that there is high quality MT
output with a minimum number of errors and maximum precision
and speed.

(9) There is a need to concentrate on the production of interactive
MT systems where a human translator can interact with the computer
and make the necessary changes and corrections during the translation
process for output of better quality.

(10) Emphasizing the advantages of pre-editing and post-editing

processes is a necessity.
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Appendices

Appendix A: The Experimental Values of Texts % Readability

System Type
Text type Evaluator Golden Al-Muterjim An-Nakel
Al-Wafi Al-Arabey Al-Arabi
Biological 1 34.36 56.06 30.30
2 30.33 51.51 24.24
Chemical 1 30.55 48.44 46.61
2 32.66 41.77 50.11
Computational 1 68.66 81.66 76.66
2 64.00 81.66 70.00
Financial 1 36.46 62.82 50.00
2 40.04 64.10 51.43
Legal 1 50.00 80.36 59.00
2 50.21 79.33 53.33
Medical 1 40.96 72.27 43.93
2 42.12 69.57 45.45
Petroleum 1 32.17 76.16 66.21
2 29.35 80.75 71.35
Military 1 44.51 62.12 27.21
2 43.12 64.18 22.18
Physical 1 46.06 57.57 39.39
2 42.51 60.60 41.25
Social 1 64.00 68.33 51.66
2 60.66 65.04 55.00
Commercial 1 80.12 83.33 76.60
2 84.47 86.06 80.36
Water 1 54.66 81.66 65.66
Engineering 2 52.33 79.00 72.33
Average Value of Eval. 1 48.54 69.48 52.77
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Appendix B: The Experimental Values of Texts % Fidelity

Biological 25.75

Chemical

Computational

Financial

Legal

Medical

Petroleum

Military

Physical

Social

Commercial
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Engineering

Average Value of Eval. 1

Appendix C: The Experimental Values of Texts % Syntax
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Average Value of Eval. 1

Appendix D: Statistical Aspects

The (Pearsons’ Linear Cortelation Coefficient) usually has a symbol r
and is a pure number without units or dimensions and it always lies in the
interval -1 to +1. The following formula is well adapted for use with the

pocket calculator or specific statistical software:

ny Xi¥i- (Y Xi)(}_Yi)
r=
Y X2 =3 X Jiny vt - (Y ¥i)']

n = number of individuals
Xi = dependent variable
Yi

1]

independent variable

r is a pure number without units or dimensions and it always lies in

the interval -1 to +1
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When two variables are inversely related, it means that as one increases,
the other decreases.

The absence of any relationship between variables is denoted by a
correlation coefficient of 0.00 or thereabouts.

When pairs of values are plotted in such a way that they fall along a
straight line from the lower left of the scatter gram to the upper right,
then the correlation coefficient is equal to +1.00, and when the points fall
a long a straight line, which runs from the upper left part of the scatter
plot to the lower right, then this indicates a perfect negative relationship,
a value of -1.

The size of I reflects the amount of variance that can be accounted for by
a straight line, whether the data are essentially linear or not.

Positive values indicate a tendency for both vatiables to increase (or decrease)
together, while negative values indicate that the high values of one variable
are associated with the low values of the other variable.

The levels of significance most frequently encountered are 0.05, 0.01, and
0.001.

The level of significance =0.05 means that 5 percent of the values are

significant.
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Abstract

Heteroglossia, Dialect and Literary Translation: A Case Study of
Wang Chen-ho’s Rose Rose I Love You and Its English Translation
(by Li Bo)

By criticizing individualistic subjectivism and abstract
objectivism, Bakhtin proposes heteroglossia in “Discourse in the
Novel”, which attaches great importance to the social stratification
of language within a national language and beyond. In Bakhtinian
sense, the social dialects play a very important role in the novel,
and even make the novel a locus of ideological struggle. In this
paper, the author tries to elaborate on the relationship between
heteroglossia and social dialects and its implication for literary
translation. Wang Chen-ho’s Rose Rose I Love You and its English
translation will serve as a case study of this particular literary

phenomenon.
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E#fE (Bakhtin) /£ (RR/NRAVEERE ) et T MRS

(heteroglossia) & —Mi& » M HEfH AT 7 R/ DNaRAHARAS A
MERERY 2 o AR “HERE” SRR R AR

LERE S AAAEREMIR L > S R LB REAMMME > eRRT
BAEBLRZ - R FRIR > RAERY ARk & SR ~ A
e ~ ERR - EEEEE ARt g E R P e E R KA E
CHYEEHE A (Bakhtin 1981: 291) - Bl —HLIAIFH H
T S AR IIER > REBIE 5 S R RS 7 P 32 AU
- BfEr - B RN R R RS I
“HET GEMEFSEE %R A LUE TS EE AR
HEE o SIS T PR RN - O - 75 - BEHEER
HERE i DU A ERR (R IE 2 B e (RFE/NRAYEEEE) T8
o

A 5 AEH IO BRI — R > AN E A R B T 38 L ARE

BEIGE (REESSPAPAERS - TREFESEG) B
PR - B il R NIt & B ARE S - Rt & S EAEE
WEGEST - BEGEST - RAOAWEES - WHEE -
EfEAES  REREAS UM mEEAS XAy
e ARIRVEE S (CRRBEE -~ FRISERESE) o (Ekk
1998: 50)
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HNEE R [ — B EAEE S NERAYIL & 3@ (social stratification) - H1H[l
iRy “AFEItEEBRGES Bt G EEEES - ERE
oy BHEEEES - BRAWEEET FigHE c ERWS
C BB NR R R RERE A A EINE EAYE SR - gl
WAERZ EPERR A B MR Bl /T 5058 M & M BIRAER 2 — 51 »
EhefEaTam (RR/DNREEENR ) K - B a7 5 0
BIREES MISCE CRpl2 /Nt ) Py E S EA (T
0 1998: 503) ;AR - £ (RE/NRIEERE ) Ok 58
HEZANEE W EEES - AT LIES] - HMEEEN TS <
MEEEM ST - XEEHECHRE -

L < ) B ek & ARG B NER VB R - SO RFRE S
HINES B fhfsH

il

IE]

The novel can be defined as a diversity of social speech types
(sometimes even diversity of languages) and a diversity of individual
voices, artistically organized. The internal stratification of any single
national language into social dialects, characteristic group behavior,
professional jargons, generic languages, languages of generations and
age groups, tendentious languages, languages of the authorities, of
various circles and of passing fashions, languages that serve the specific
sociopolitical purposes of the day, even of the hour (each day has its
own slogan, its own vocabulary, its own emphases)—this internal
stratification present in every language at any given moment of its
historical existence is the indispensable prerequisite for the novel as a

genre. (Bakhtin 1981: 263)
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beEaE s R HE SR H RN - Wit @B SIS Z k% 7
WRfig - Lol (GESEGAE)  ( Encyclopedia of Linguistics) FEiE &SR
EMERES (sociolect) » “WKIEMNIT R ZNEHEILARESTT
Rl EES o W AR - BEER - MHhl 2=
B~ MRS AR S AR (Strazay 2005: 975) -
mH  HEBERERAE > FHBE "G EREEHEHR

(diglossia) 3 " SRABIRAVEE S (EAIMHEL “#5E"  (bilingual )

JhE “Z%EE"  (multilingual ) 352 5 WATRES HIBL “BEHRE"

(code-mixing) &¢# “FHUSEHE"  (code-switching) FHIFN ;
AIRE S R Ry T A R I 2 AR PRV EE 5 (pidgin language) ~
creole %55 » (5 SLF {5k & 38 S MG AN - 2L > A
EEAAE ~ WA FTREES SR AT AL g 3ES (I AR % -

ALBSALH EAE R E - #E A B R RIEN ) o HEEE
o B E RN & A S [ 0 R UE R A AR BN R
F o G R/ NGREERETOR HERE” MR o TS SEERE N R
RO ZE B EE o {7 HE B R B i EE S B RS M EARA NIR B R
FAVER B - FTLL 0 B K (Todorov) FHH > “HEEREMRH:
RN AR EM IR ZE 5" (1984: 56) - Higt/2as
BAMEIL /N P R HERE S > H A IR S RS S AR N R A
2 AR FE B8 Se R R A RE Y &5 SR I TR R A FERR B 6% .2
S

BB S ERHREE AN » (ERFRRNFEEE T3
AN - AR 285/ R A RCR IS (F B B Y
EHETH - il > %K% (Suominen 2001 ) FREFIETGR 1 2 HaE
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/NG Tuntematon sotilas (EEERy (SEAAIYLLL) ) A0 25 HERE
S ARG HERE AR - 3G e 7 B AR S RE A A I RE 3 A T SR A
IR B - (EFFRH - “MEEE/ RN S AR S - BB T
Ry R R B — ik & Sk - R - DIRAE SR ES

[EIRGEA W AREIRRRIE S - WIS > TEEEFHL
BIRA B R BRI R SR - PR E
REGE=ME LR —ERAENEE LT - —EERGSH
FEHERE “rpfEI{RRE"  (in-betweenness) BYEIT ~ DR —{EERATEHE
REIURE o B R AT IR BIER o 1E & Sl SR [E] i
P& R A A A —RHAETAY. "R (Continuation War)
BRI - O IZIREEEIERR > 22 G &R S M 191
finn 0 AH R PR Ry HE R R A SREB A BR AR i B — S0 B T
AR - 3 R Y e B S (ERER S R
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FEF o AT > KEL RS HGRE S o e T

A RF 28 B T 1 SR B S B TR A 22 S TR - SRS
EEFRER N TR (HERB R - WbEEREL > B
O RECKEF 25 W - FAIRGEFEER > SRR S
SRR - BEREERZL ZIRIAHA I R AGE A FE A
{TaB S A LI > RUR IS BRI o] AR I B FE A s 1 - tmT DA
e HEBUH B ERHEY R EP REE HENEESRN
B A5 R SE 2 B S T R AR - R R R AR A
AR REFIA T AN S R FESCR A

(ELAN B A 52 (8 B T RE M )/ )Nt L7 R R R 2R » T LL > (R
T —E R e > SRR EADEE A B S > ESRE

-
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BEXETIE - KA T 5 A ME RN EREEG -

TEE R - /NG HERE B AR B 2 Y A ik & 1 A e RE B
G M/NGRHAE “FHET 5 A R sk A ik & PR RO FERE B SR - (8
REEZEMEE S - SCRENERZEBS"  (Bakhtin 1981:
262) o HEARDTLBRE R R LRI A Fmat — RMEEE S NEHY
sa et o EACAREE ER R ERIR IE o JOEE - thtsRER T 255
T B G E AR R/ NER A EE R B 2/ - 24 (Emerson) 45
o

In fact he viewed the boundaries between national languages as only
one extreme on a continuum, at whose other end translation processes
where required for one social group to understand another in the
same city, for children to understand parents in the same family, for

one day to understand the next. (Emerson 1983: 23)

HEMSAR > BZGEES ZHAER > HERE —(fEE e —
B o MOAESE EHEAR AT S I0— b > BRE Rl - HEES
FYE R > (RS [EEAE Y — i - 2EZEE S MR - th
LB AT RS R B SR A R T B IR TR (S A Y 55
Sh—tii » AR Rl—BRFE S WEHIEE S 78 - (68—t FIERTR
SRR > 7 A ORAEETR]— 3 SR — (I8 o R e ] DUBE A 55— {lel
e —FAEM LT A REB MR - 05 R AFTA GERARIER
FYAAMT = TG B — RREE S AR & 0 g > B BZEE S
LA > HR R R NRFEREE TR -
AOSFTH RRER S RS IR fEHERE B RE I RS b

E

l
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SRR RE AU S 0 R 28 - (B3 JTTH 0 MK
J& (Meylaerts 2006 ) HWTFE2 B4 HIRERR AR - H92RIC e &M
HE—EIEE R - WIFF A ERAMEE - DI - = +FARR
FINF Ry TS 5 RFeE 5 BURBLEIEEAS SRR - 1 TR Gm - WAl
FIRYEE S #: 58 R B B P REF1 T 5T (the locus of ideological
struggle) o &R EERIFAYIE DR » LERAY TS R 30 0 Bl 750
(FAE) > MR TEREEN LS > 2 EElE 2
AERUEILGE - fEALERRIKEE S Easa s 55 . T - lE
W FERE R ' E STRE S s HAE "HERIGES" (the
dominated language ) HYFERE g HIZKE « ATLL > (ERLE R 1
s ERIE LN EE O RE IR - 1A Fal iy GG B0 2R I BE

b R EEERE s REmt & v B AR I g i Bt — Sk ig
W ANHERZ A Ry i R 2 RS SO - Hhan o SR EE
HSEHAR 5T - BIER G RE FERE R ACEIf /N IE LR 3K - R IR s
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TIXORRIEEER L > T HLARE T RSO R EERE AR - MRS R T 55
L ER R SRR LR - G R bas b T EEEAER
BHEERTBERESHNE G - SRS HEEREEE | [t
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R T BREEIA R - IR e S [RERE A AR R e HIRBA T -

HEESCBER R — IR RIS - HAE R
HIZEM > ERBEERIERRE T AR &S BEEER - R AE
CE s SRR A RN EIRR GRS o ¥ AR REEEE B
B HIHE » G ERICR FERFIEERES - 35 SRR Is g B H
RESUARI R B A H R - E% C FiIE A RRAE—R
BRESNE OIS LS > MEEHeER LWES 2 E - it
BAE - HEAE FlRGSE @@Tﬁlﬁfﬁmmﬁ’]“ﬁ GAEHE -
{EEB SRR EREEE S W BT AT DA 2 A RVHeE 5 (1
e DAer R 7 A S AR — LT B RE A - BRI PT R Ry 2 Tl
HEREIREREFT 2R - FEREESIE (S E - T S 2Lt
B BAREEOTER o Rt - ASE DU S iR 0l HEER
B e 55 (0 B s A o g i R -

MR L HE LIRS SR RA R ENRBY
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YALEHATE (culture-specific item ) A AAMIRFE - SFEHEERIRER
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(1) fis#Ek (AE) g
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(3) i5sEIESE

(4) HEEECHEE S

(5) FCHRE » BCHENEMEER LS
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EFBEENNEEEEES > 23 E I RIVEELRE
FE o BEXFHAE R ENEFRREERAE  RNE—E
FEE LEREEBRNEL - ERX > AEURNRREMESS
F o ATDUBS IR AERERGERHA | o Phan > FEEFH (Kushner) B
N (SEBIRBE)  (Angels in America) YA EK—BR{ESE M
fh i TR SRS -

Prior: ... You know what happens? When I hear it, I get hard.
Belize: Oh my.

Prior: Comme ca. (He uses his arm to demonstrate.) And you know
I am slow to rise.

Belize: My jaw aches at the memory.

Prior: And would you deny me this little solace—betray my
concupiscence to Florence Nightingale’s stormtroopers?

Belize: Perish the thought, ma bébé.

Prior: They’d change the drug just to spoil the fun.

Belize: You and your boner can depend on me.

Prior: Je t’adore, ma belle Negre.

Belize: All this girl-talk shit is politically incorrect, you know. We should
have dropped it back when we gave up drag.

Prior: 'm sick, I get to be politically incorrect if it makes me feel better.

(Kushner 1992: 44)

BT HAAIIRE (camp) Frf > FEMERGTEIEFE ERARETT
# o £ LEDEBHEET - MIERBIRMEREH R T B ER
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BISCR - EAIL - REEBRM T —EORE - A FOUh
ma bébé il ma belle Negre » SEBELL /NI 1 “HEHY
NBE" S RE BRI B B o R B A
H5 o BAFLEFN SR ERI IR - AR AED)
HR AR T B RS G BN EE SR EHEEE T
& R E T RS AR S 5, -

B HERRIEAE TRNE  HEASERBESML
{LiR - TitesChils - Eohstas (e HE0mE -
R LT BT T - (EE R T S IEE ATE R -
AR (G. B. Shaw) # (EFEA) (Pygmalion) SEGEHFE R P
ACERH -

THE FLOWER GIRL. Ow, eez y9-00a san, is e? Wal, fewd dan y’de-
ooty bawmz a mather should, eed now bettern to spal a pore gel’s
flahrzn then ran awy athalht pyin. Will ye-oo py me fthem? (Shaw
1957: 9)

FEXh o fEEREMEALRE T —EEERNIAYT SR > TE A
EESTEREFELPRESEENER - (Hitw) XER (K
W) HF (KREFS) - HERELHESEZATE M
(Higgins) » EHEERANEHBEEELFFDEE T /EANE
HEREE % > YOS T HEVFE S AR o BEMTERERERIIRE L 0 AR
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TR R AT - MER DULERI - "B E E R L
it o B R Ry s AR > RASEA R B R B
[ it & A R 2 E BRI B o RE R S SUHERYRE
B IANEEE L RE" (&R > 1982: 1) - Ak (EEEE
i B AE2GE W AV - fERE S L2 T 17— &Ry - AL -
FERESCH - JERZ AN B BLE TE A PR = MRS U © 5
HOEE T - BRI A e B TR

AL W RIS 715 USSR SR ERE T M
WA ARITERIEBST T - SERPEI NG 58 - o ftha 8800 2
CHlEAEAp > 1982:9)

FERELPGEM A LS  HEZ MR GE (eye
dialect) - BAEFHHEHELRE 5 - R0 - (£ FoE Ry
Bl A RRE A - Kt > R A YR ACKGEEE S Bl R
FERICCHERTRE 5 0 B U R -

£ (EAE) BRI - (AATPRIRE S Foim 15 = AUIR
iH o FEE AT HER R - LRAN > FEER R RS B S
FERCERMBERAYES > DURME 25 H O > BRI

THE FLOWER GIRL. I aint done nothing wrong by speaking to the

gentleman. Ive a right to sell flowers if I keep off the kerb. (Shaw

1957: 10)
A e ARERE Ry THERAROZ LA R AIRE N RE LR MU S - 1
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LA - REEANTELE" GHE{EM - 1982: 13) - A
“I97 R T R T “aint” BIEESRUR o EFFISRE W
Bl A - SRR v A] DLZe L H B et & -

ER O HXPRAESE a%%ﬁﬂulﬁi@ﬁﬁﬁa%kéétﬁﬁ’ﬂﬁé
HIBE NVIE BB tIRH 2 - (B2 - SEEmEHE TS - MhA
s~ s BERSTEE Eﬁauﬁi‘%ﬁﬂtﬁﬁéﬁﬁﬁﬁﬁﬂ’ﬂ
DIRE © 1£ (EBEEBIRE ) o (EHBEM T REN TS K6
MERB AR - TS T RCRAE JE U 2 SRR i B Y IE 2

H[l

1l

CERBUE B Z AR Y H TS R Hflas

(—) (EBUERBRIREIR) © BB EER SR

SRR TG R R LR ARRER . — - HE®
K2 “E 5NN AP AETE - R il B R S L AR B
SRFRr S EEB TR/ A" (Wang 1990: 52) - 40 (A4
BE) -~ (WHIARED) -~ (g ) F5% i (BOEBe
EZix) AL HEERRMEML — o NEME B SE H E 5 2
FESERE R AT > 5 ERYSRRR A ~ TP EREATEE TS ~ PURBIERY
LHEEMEE > BRI E YA BRI 2 R 2 RERIIE 2L -
fE M AR S A AR SRR SEFE - S /NERER TR 5T T NS 20 B BB
YRR AN - 36 BRI B T ik > DUERR TR IE A ml
TR R EREMERE - BT UNREE ek E R PE )
(Ulysses) bt - [FIRF - /NGRS Hh ER SR B TS0 3Ui%
WEND 2z SRR E RS S - RCH AR B (a Ay (E1E
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) e

INRIVEES SRIE R R > DU S T B S WG R R |
fa > DArh B EE 2 (i E 0T SCAH A 3 T 2O R P A R RIS A 0 M
BES ERATALSE T - BEAS/NERRYEE S BB AR P E SR
R fEREREAETE UL TRE S AR - fEWEVIT - HEEREHEES
MBS — & > [ AR)E (Meylaerts 2006) ~ FRFEDS
(Chan 2002) -~ ZK%Z (Suominen 2001 ) & > HEIE(EA
FE AR FE i RE B =2 i TR B CRRTRE - M2 RERE T - “HERE
SEFRTE SR IEANR B RE Bt & ~ Ol - FRSRERYEE S i
SRR SUEBEE S R (Meylaerts 2006: 86) » Wi B WIEEE
i RS AR IE R ARy (RR/NRIVGEEE) - ATl BEE 28
PEEHEEE ~ IRYBAMR R IE By » g 2EREES M (5R
DIt IE =) 2Rt eE R RYEE S AL -

B TR ZEE R —(E RIS SN - 1 S
WCRTEEE S LD T MR A A - SRR sl FAQE TR AIE IR
B PR 5B R B RE R » 401 1895-1945 FH BB » 1945 EBHYEIR
”E'*fffﬁ?é C BRI E BRI E  ERERERRNREMEE R
HE > SE—YIEE R T 2 EEE S MU AR R - AFSRER
TaHj » EEME DGR REREES 0 D HEBRR > AT ATE
HYHGERES » JefEk - RAEEBIEE - F-FHK - KEERRAHE
RFEEAYGE » B — B RBA R —H A5G AR —BEEEE - DI
AR (FERIA 0 1986: 281-2) - sEfEA 1-3E S BHIEENE
Ertmiy > ER BN RIRAIEFE RN - T aFEERE - S
AHEAYEE R EEER AT FESEEEIE A TR G mIBIEE S B -
e - B E MR SR IS E 2 IR B IEE S BLG - RTE L
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FEZWNES TRk e > Eaifl{ERE = rvE M L
T A Mz o AN ST RER MR GE T o (R I A I
ZEH e B 2R - S - EmORIRR > CRRER R R CAYRE
SR - AR AR HEE ~ 58~ BIREFIIRAE— L=~
VYRYEIRE ~ BRI~k > TREAHIRAY 5 U AT RE (L AR (E IR (X
fEBARGHEF 2" (1986: 274)  FiEMAESMES B £
MR E > BERE RS o SR st IRy 2
Tl U SRR BR  FrA RS S W2 B JTRURRYERE -
B REN A B TE M H BN SCRGE S IRRE - (HZ - ElA
A BVE EFRASCEREq > A e H B E R RERE A /Y
b PRE > HRERREBE E &SRB SRR RYEE S R
REGENZEH - 3 B #RE LU RRIEM - R - Bt
(RR/NREYEEGE ) tPthasam 2B [F R AR 5 | AR R
2 ﬁﬁt@&ﬁﬂﬁ#m%’ﬁgﬁfﬁéﬁimf’ﬁuﬂj °
br 7 ~ BIGE - HEEAPEEE (JRE SBISZEEBUE ~ 1€
7~ L EROBHD /J\uﬁﬁuu 5 EA E R - A
fEH

FRTEUREERARES YN - SSEEZEAHEE - S LERE - &
i IR F RS “=EERET MERES - fEaFainaE S
ik > EEAEEIR B EE ST —— B RN FIRE S 1
> #E A ANA - AR - 7 B2 M AR - — B
g o 41 CEHEFBEES" 0 “FRERE 0 TR —
BEEE" o CHE o URUSAFM |7 SR o (w0 1986: 282)
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AR VIREIER RE ST ARSI/ NGR ORI e 2 >
g CEECEIHEE - EEEERIEIRE - R EEX AR ORES
i ERSCREINEE ~ 178

EHEEEIRY RHEAFERE S AT o HERE - EEEL
< Fr e A RERE ORI X rI DIRB R AR AR FIRE S
(AT SO BIRETP IR A GEE ) - tha] IR Ry [ — A{E
NEGES MEAAFEES (A18ER B EBURIRFANE E 2% 05
BRI EREEEIEE ) & - HB IR R RIS AR
2o B TR EE S R R Ho TRl T th 2 R R
R — RS = PSRV RERE 15 - (HU2 > MG — 7 ER RS
JRBRAEE — RIEEE S LW > BRFESS (Chan 2002) HYEZEHZEAEE
ﬁﬁ?ﬁ?%ﬁﬁﬁl?ﬁa ¢ o BN EEETERE S B A SRR &R

 [FBE AT UR EE < A RERE AR I LA A+ T B > AT DASE N7 8
*[I% it B B R < R MERE L - Db RSB HRERE B R AR oA
NERESE ~ Fi ~ it FHEE - AETRFNEE RS R
AR - {HI2 o BTG BE R 2 < O e AR R PR A
HAYEE S BRI T > EINERLRETE A FREE S A
T Ry SETEE S A AL R - i R R R
BREYIAR] - —BEEA AR - [FF o S SRR AV - fER
KRR b ] DURE B 25 T B R P R [T 4

/NELEEIE 2R S TP ARV RIS ME A - BEE 1 5m A AFRRI A
IEECSAR - DIER LI (BOEBIRER) S/ NUE R
il e EEUEEER  (Wang 1990: 52) o A
FERKELE /NS S HIIRE - EFEEGE R/ NREE =
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HERE ~ 7

Ijj

BSCERS

p=1118

B—EREGH  GEEEZEEE - BEERMEIR PSSR
FIRGHFE © FIRE - 5858 ST 0 B E O R A
( patriotic propaganda and religious sciptures) % A/INafH » {HA]
WG SERI S - W T ISR EENER - MATEE S ERHTF
s e A RIREAYEEESE (a cacophonous discourse ) >
MEFE T ZESLHNRAEAE - s 7 IER R E =N
HIARERIMISHL « (Wang 1990: 53)

I EEFERE S AR - E EAGTIEE T SR BRI KL - 35 30/
B 1998 RIS HE - HEBIERR - MR EIE X

(Howard Goldblatt ) #Z » WiAESEEIHIIR o fEREEARIHTS E

B CHPRE T/ NRRVGE S R 0 B R E

T EMUEBHIEGEES (kitsch) REGEIRZIAYERIZA - 1E M

I Z#E92 30l (muldfarious ) R s [FIRE - Ho@E 7 B
/N RS (Goldblatt 1998: viii-ix) ° 4k » &
I SCHUBEY /N BVEE S TR AR/ N

SE5E - BIEE (BIREBEHETILIL R RHERAEES) - H
B~ DIRGEBISEERERE AT o WSS ENEEICR - [
/NSRRI TRZRES T - WEHEHIZTHR (spoonerism ) (5L
REFEY) - UJERRHEAISMNEIRERLS (mangled foreignism,
malapropisms ) JEH KEHAMAYGES B - IRIFERETITE Ff
NS EEE S » ( Goldblate 1998: viii-ix)

FYIE S SRR TARARAOBRER - DI EE & B G X

r s
[i=3
\Hl
null
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hE “HLUSEIRAIBKEL”  (formidable challenge) - 3if H 55 %
BRRERE REfRAE R A L - R > FTEELRE RSP
& - HOEASE /NGB Ry T IR 2 M o Horh o BB B
fill ~ BB ~ 12 > FITER AR A S > BENFRNS S
FEHCHEY - WH - (FEEBRGR R AAESR - ZE RN
TU/NREITE G - B LR ERE SR RE - EEIER > R
R&EmZE - BTl (BOREBIRE(R) AR —ERES
B AL & 2 PR RRERE /NG - Bl 58 ERYRERE TSR - [HTEHE
HEENRES PG - SEAFEEE ? ERAE ?ﬁf@’ﬁ“"fﬁé
REE R WAEEESCREE ~ Yol BE B S AR
Ol R 5 MR SR T o & R B R AU T R

[F‘ [F‘ r‘nu \%?T

r s

(=) (HBEEBIREIR) TGS ke HilE
ASAERTIES T#E 7 B8R - s - 2]~ DURGEE BT
SCH EREAMDE B/ NREE S B AE (EHR A DUEH ﬁ:f
FAIRE /NG R EE E AR - DIRFGE ANl
B E RE RS Y LA - Eﬁﬂ?ﬂ%*% (Suominen 2001) #EHIHY >
e (ARt ) o “FEL LA CE M R 5 R R T
Ao BHEHCOHWEST" O [ERKE > fEEEME (BB RE
) W MEE S T $ERE - RGN~ PR - SR
REFEEAY - ML AYEFEHCNET - FREE4 8B
HEES S e AN - R AW = LGB R H CHIGE
5 PRS- PR - B REEERE M HARY AL LA EE
X~ (EEEAESE QI ERLIBIRE s EEHEE - fER/ Nt o HiB
T S8 B R AR i A RO A > SEBHEEAY BT S RGR R A 0 R
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Ijj

BSCERS

p=1118

RS B S ~ BT IR AR T T R - O RIS [RRGE
A= A - SETREIREER A B R K > BEAET

AE A NRAAGE A PEE T SCE AT BR RS - (RACGRSE1SE (H B
AHRT - HEECHYESIEIER) - BERRLAAI IR ER"
We ! AR A T 55 18l B BT AL 5 21 BE o {18 A2 i Jee By BT SRy G
T SRR RSN ~ T IRAA R AR R R G - S
A o FEAFIF BN EDEE - T H AL - (Al - 1986
272-3)

B 1 il e O E B RGIRE S A -t R 40 SR
CEEE YIRS AP ONCY TSNS G R PN /) 72 <3 et =g
WG R L W ERBREANES - MILREH SR
%o VINSRE ERIRL R AR Y S TP A YRGS
EHHRANEA - EEEEALNES (Ehkd > 1998:99) -
AL > G EA LRI E 5 [RE - 8 s G ml A ST A
A (R FE R # A RE R > A A [R5 205 AR R e 5 A/
ot > TE PR R M A T SR B B E B RE A 15 5 L PRI |
HA _LE A o EEATEESL > KRR RN B T HYIE
RSB R (02 RAE ST RS OB st ) > 58
SH R BRI ZEIVEE S BOR a2 S BUR N H e
FER AR EIREER R R - thfE st R B SR R - IR
fEEEEE L > WIS EMESE (BOUEEIRER) TS
H

7O

E&%

(BB ) HRER @40 LSRRI fUER - B+ 35
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ES Rl ] o SICNEE) N @E’ﬂﬁﬁ&%%ﬂﬁ%iﬁﬁﬂ’ﬂlﬁ
S FEE RN — (EBURAREE - It > BES KR ERPRE
MRS > R/ R E R M FHE A TR RIS - B
AL ENE G o MR I EUERE RS —#E - FrlL > L
TEAIHE /N (BB E (R ) KatmmE Ry /7= M
SLERR A EE - Rl LA G REEEIRE ~ HEE ~ a5
HARE S BE—(E 22 - BEMHZBIR - A RE s
TE B sk g e i ) AR S D = AT DARR - 5 S AEE B /N S A e
DUERRYE ZEA -

AARER - AERFERESD T B Loy U Ml EE B 5 5 Z AR
FRPRAYES - S > fEEZEEES T > SRR R LB EELIUSUE - B
A RBTE R T 5 BE 3 TR 1R » AR GEE s

i (AL MG U T PR A B TS 1 IR ISR AT AR "B
A YERS EVEEH CUTET MK RPREE CEEE  BRE OB
FGEBGETE N RTERIMEREE e #ime - FE LA
fiE (GRS ) HEERARE M A SGE# w] DL Ry “HRYE
AR e AR —TERE S AR NS B AR R AR LA RE R R
‘BIRET o GEAEHATLIE BIRET o (MRORE 1997:90)

i B E T A P R B AR BUA LS e o (RS S i L
& EBRGE R AEEA - i LEMS REFEEEE - S
Taeky CHEIRERMEENY " > HESHERHE M
e R I 2R > RS > SOCERRARNERE (BREE) - [RIHAM
— R R BUAE Y RSN TR B - bR —
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BSCERS
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FEHEREIIRE LA R PSR - ATl A AraE s B AT 2251 - 8
wA R B R RE o N ERE S AERIP G B
TETEME A R R -

FEEEE(ERESE T - 5 EGE 5 AR (R e 2 BEEA
B R R EORATE Y B AR T B - B W 7K aRE
LR A2 2 ER AL - U E2E > SRAD 75% DIk
R Z B e > HARE (SCEYEMERE REE) 20 (TR
i) RMNEEARZBANZ AredU#E BREF R RXE T 5 1y -
18 — U R 8 R PO R 1R SEGR B 22 1 A B R R Y M 5 =
TR0 1945 £ TERGHTR - BRE] OARUHEE - lE R B R S
BUF s 28 - £ 5 BOR L > AR - BIREEUFRE
L IR ISR rTRF RS — JJY] o fEZERITHEITRIRE - A%
8 E IR 2 WURTEARE = 2R - fERME - BAMOET
BoERZ 2R - 1) A > A GERRE JEE
[ERRIGHEE AL L o [

ALl E@E /Nt s A T IEEE ~ HEEAH A SRy aE = 2
S o REGEHERERCR © (HE > /NREY R E LA RE B EE
TR B 2R LU B A K © SEAE—E I I B SO R S e R
BIREAYRE L AIRE - T5E MR A/ NGREE 5 A B A] =2 - /NERAYER
—EANREW > BZEARBHEN TR - FTLLE AR E
ARAYAE A o EESR AT B A IR 30 HE (] 1 R e R A e o (HEERE
o MR HE B GRS RIS ARG o il A B RS stk
Fo i BLEA A e B [ ~ B2 — 2 RN LRy 7k s » DRI > EE i
S I R S A R A AR L B
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“HIRERC o 7 EHTSOURE s FHBIRE S - e ARSI -
CAHEE? |7 FORBEAE BRI - REBE T OSORITICT
RS B AL AR AR - {RAER -
HAth A% ERE R OFERE © 00 - (RREHEE?" (£
A > 1986: 13)

LA E A E e AR BES BIRE G RE D - RS S
FRRRIEE - SURRE S iR FRPEA R o fE/ R HME D - A
AF MG R E R Y - R B R B 5 B R B AT BOP S 2
of o [FIRE SR B R B AT REGG AR -t I B RE A SR K
W o HAR o E MW R S R R TS o PR
SCFTRRRR G A SR A S HAGH LB AT - W H - EOREREY
NHERE 155 op DAL IR E# N GREAR 2 /M -

IR 2 A SRR () 27 BhHHZRR - REATIREE
A > AEEIRSEHEA - “JFARERTR AERA A | Z A B R R
A o FEEEL - WEAERE - B (i) WTieE 7

TfEs > R EEER > TEARER - ARE—" iR
SAyEE R E TR s - (Db ANREERE - Mt R A
(e “URIBES | PIER: > ZZ NEURAEEEAV) > (et — AT
{8 > HLASRIRVIN © (758 - RASEANL ? — IR EER AN > (REEHR
EERESRIZEE ABIAE match (UCED) MR 1 2 Size (R~F) #RAS
NS | RIS RS R —

REFEAENTHEE - —AWRIErE - “BA0 > (RS
gy 23— FIEPIEEL 7 JENE R S A SR R, — e R SRRk

86



~ 1S HOCERE

— kg =T AR R ERRIRA E R o W AR SR
AHALERELE - SEE ST - (EmA > 1986: 71)

fEit - &R e SOE B EE Bl 5l & PRI - PR SRS RE
AR > “ERTBIREER B o A A WE AR - RS
MIEEE - £ “FEET ~ CmRRRT - UHT SELERfE EREEH
e iy B ST ST A BRI W T B2 o 4 BGE T REREUROR - B
A EITULEHBIRERES - Ui RERIEE - sk AR
FEEY” o SE 2 BT SOR AR AY B R 1 TR T RE A RRA - Bt
B HIB A E > TR IEREHA 2 W H - HETSGES T
3G b SURFRIAIN T — R el R G #wiBHER © Eir
SCAEREL SR RSB SR - i HLBAE SR H ER A - (H3E 23T
R RIZPER o BlRE AT DR B REATEE S BOR - BRI R
FTHETT R LI 5 R8 R R BE R I RE E R Bl > R R ~ BB SE
B - ElCUeir AT RFERE /5318 - B G RERIEL
B > P REEIAIEL - MR & A As - IS B B s BORE B 58
I 1 ] 0% >t T o B O 32 SEBAHS V ~ T D~ DA R BUR Y B
e

ORI » 38 LERERE AT AR YRR - AESERR A Tl R AE (S E] 56 2
Y © BFESCATE

“You-know-what? Just what is you-know-what?”” As soon as he said
it, Big-nose Lion got the picture, and burst out laughing. “Oh, that’s
what you’re talking about! When you speak in Mandarin, teacher, I

don’t always get every word, like a duck hearing a clap of thunder!”
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“This is important, Aniki, absolutely no one under five-one—" Dong
Siwen continued to make his point in Mandarin, as if that were the
only way he could keep the conversation on the proper level. “You
know, don’t you, Aniki, that if a girl’s too small, then her you-know-
what will also be too small. I've got that right, haven’t I? And if her
you-know-what is too small, how’s she going to match up with an
American? The size will be all wrong, am I right or aren’t I?”

Big-nose Lion was indeed a duck hearing a clap of thunder—for he
didn’t understand a word the man said. “What’s that you’re saying,
Teacher? I can’t understand a word of it. Are you talking American
again? You’re not? Oh-oh-oh-ah—"" By now he was laughing so hard
that his nostrils seemed about to fly up into his ears, and his pipe

nearly bounced out of his mouth. (Wang 1998: 47)

B NV RIfERE S ERUZESIEA T - REMNGE S
B TSR BIRE - AE ST A BRI o MG RE R R SR
M A FERYRICR - TSE EE i A FE S AT R R R 2
B <2 Fr i HH /N R ARERE R E P 2l — » HR - EEHTLE
AELE “IERSE T BN o SEEBERITC - T@ NG E R
B EIRN LU B 2 VL FEFal R - AE R S IR & i S Y TP
o FHELEEEFGERA - (I T E TSR EE R o R T DI
TSR AR B FE A B R B BUR IR (s - B2 - BESChaliRE S
BEETTRE(E - R A EARER RS RIS L > I AR
SCRTT ACH AR, © fik o TR i B i 2R B HE AR A B R R S
B RN HE R B % > 12 (E R SC PR I R B 2 -
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BSCER

It - BAMATLAEE] - HERE RIS /NG b S 1 B 22
TER > ER ERIPREFIFEEIVES - et i fERE
ZR - GREHBIRRER A SRS - MY HH A i
ANFREA G FEBGAETE T BRI R AR E Y
e NIKBIREM B BAER RS &R EETFEAEM - T
an - BAFIAE T s i BeEs - AR AR

(1) “IRHHFFEAE A | A - AR —— e | ik -
> WEIRIREH - WIMEASIRMMTREZ T 06 N EA -7
BRSPS R - SE PR - 2 HAHE
BEFE—MEEESEIEGEENE ? ST ? —H ! R
SRR P fth IR PR HE R > A T TOBRRS _ERRE] > R AR
B | ——EAERABRAREE - FIRRR—" > ERER T8
O EER SN TR TR R F BN A EERR AR A Rt
W RS B GAEVRIR IR - A58 AR o (TRl > 1986: 34)

(2) “#f - GREEEAE > S | WR— SSRGS R
JEC RS A o MR SRS B AR RUAT SRR T At > SHL AT ER X
e AR BEXRE B CEETFE TS -
R (BOewET) o REERE 7 BIERHERE 2" (EE
F > 1986: 45)

PR B E W Beah A (I - (Rl B Rt e - (HAH
HUEMERLRER R - 50— B2 BRI (F RyRk B ERERE IR G
nE O HERMECHRSE > WA N "B TEEEH O
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EEMEAFRNRMEEEEEARPREERR - EiEhk
BhSEE > EEEHAEMNER > MEEE - ARi#EFEE - &
AR AR - PRI BRI E B TS 0 AE TR

YHE ERPMS o HRER BGE > B R ENT R b
B AR o ARG R R R - L5 —BRah i
AEEEERE CHEET 7 VBEIET MLE > BOEILGRI S AT
AHGERGRE o M H > ARG — R AT KR H CRYE R
Ry SMECHEREMEE (AR ERD - thEimge (RN
T o o EtE o 5 BGERVERRI R thIE R R - — R R
SAEN F S RE RIS > G N 2 KR AE R EBUG ORI A
g o A LIHEEE 75% B2 “AaEREE AT OO
1997: 15) - MG RAHE T BUARRE AEF SRR R 2 6 Y
iE 0 KRE R IR IENE A28 “GrER28 A7 1E
5o FATAT DR SREA 0SS — Bl ah A B - BERRF 2 aRbREE
MNERIES

BN/ NEEHSIEE RN 8 | {REMIZEERR | B
A (=) MgV FEE V7 (Al > 1986: 42)

ERBENEFEL > SUEREEA -
“E R > AR
W | RS REATRRS o (RS | R R A EA A 7
ARG | AR EEE
HREAEL | PR SR AR > S A AT IS e |
i 2 ROT IR AN REENLES
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“FREFREE o B AR A VR AR B ER 1T (AR 0 1986: 43-
44)

AB AN LR 15 55 B e (L S0 HERR AR AV AT 2 © ATRL f%@‘é
B —EREE LRt & 5 > fEBURRE S L BRI G E S GE
GHEAYES  SEREE AL S RIRR Eﬁf R
EHIFYR IR fERAVIVITEES G > BRE T R RO
PRI RE TS © Bl é;é?JT*%ﬁlﬂi%&% CEHEE RS
REMFAHGEN - BET : MEYXER" - XPEE . B
NIFELGRELF > AFENE ? BIRMFE L RREFIS5RITR 7
?ﬁ}fﬁr—ﬁ;iﬂ}\ AR R AR B o R ARERY R R AL

oI B AN LA %9&719&)‘1&?% 20 IR DIGES

& - %@Tﬁnﬁ$&rﬁé%9&ﬂ MRS A LE > MR o 1

FHE AT LB - Eﬁ’%*ﬂﬁﬂ@ﬁ’ﬂ%?% g HEE
fARE RIS S5 A B FATRE & A H rAILh e
1 (BB R ER) B/ E - Ba B R EEE < MR %
& EA A AR - RIZ EmAVRES R oM - AT Re Al
AEHVAEERE I (EE R (EEEEA EENR R > MEMRER
CMARBUEERVRE S ~ LS I HBUaR e R E R T
[y - BERGEREBUARE S IUMERE IR S - MORBERAS TR - AT
Ban > ERAEEEE - EEHGE  EEMABEET (1997: 83) -
SREGIEE R > RARIRA I E SRS - M EL R LR
B AFLF] - SEFER S EIAHE © £/ NGRRRIVER T NFE - 8%
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itk S GEGE LR ERIIPERINE 20 MTREEE - (EMPE TR - A — (3
Lt/ NEER - SR A | BORRFIRER R & ML E R HE AP
B EFGREIER - IR | BOEEEE R R AR LT (EE
FI > 1986: 219-220)

AR5 FEFIBIRERIMERE RS & > BRI — (] #3958 1
HH ﬁﬁ"?‘%ﬁfﬁ%ﬂ’ﬁ%f’ﬁﬁlkﬁ*%iﬁ TR JEELE ] A O st A
o REREEERE B R - I HmE Ry 7 A B s (E
E@%?%‘Eﬁ o AR~ AR BB ELERRAVIRDS - 53X
mr

(1) “The police have dropped the charges? Good, good. Why thank
me? Oh, by the way, I’ve been meaning to tell you I’ve already worked
things out. Starting from the fifteenth of next month, the highway
buses will discontinue service to Beipu Airport. Seastar Trucking will
have the route all to itself—they still want to pass a budget, don’t
they? They wouldn’t dare say no now—right! Tell Ah-zhu and that
bunch to get everything ready. The fifteenth of next month will be
here before you know it, not many days left—as for the right to
operate on the Huadong Highway, the county head and I—" From
here on, Councilman Qian, who ran his own trucking company and
was honorary chairman of the board of Seastar Trucking, dropped his
voice so low it sounded like pillow talk, words not meant for othet’s

ears. (Wang 1998: 22)

(2) “Stripping to the waist is no big deal, you got that right. Now if
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.” Qian Mingxiong lowered his voice and rubbed his belly. Everyone
held their breath as their eyes snapped open wide. “Now if ...” he
repeated in a low voice as he pointed to his waistline. “Now if I took
off my pants, would that be a big deal? Is that something anyone

might do?” (Wang 1998: 29)

TERE LM I LIRS » S8 M BRRAE BRI ZE | > A
BRAYZEEE > A DURCCH3E Bl Al R 22 SRR R T - TTiiETd
HERB TR ARERE 5 25~ SUERREABUAR T - Bl & =Sy N
EF'J'J 10818 U A ()= T o AR R [ Sl e SNV E S

JERZ S B R HORR T - St HL RS =545 5 Y 5 Eh 2K A R (1A
fIRE © QUSRE - ERCGE S LB T PSR EREE
IR PEAEAR R BIVE B RE A GE S LRESE T ERZ M R e
T o REE R SRR - (EM A REORRE /N Y T /0 B A
FIEEE -

FRLL - (E—(EGE S BB SRR & & - SRR S i
RS LM RN RS 2IHIFF FRBICR - ME M (%
T RALE IR HEIRERR P R 28 - IR EMRE S SR IMEE
P REHYFH T > Ry NGRS et TR EAIREM o HSEE AT LUk

IIHRIE SRR L [H - oo S S SRR YRS ) & - SRR
chIRE R SR G RERI SR - [FfR > AERRAERE S - g
Z SRS S SRR BRE - R R ERE S HEE S ZHE
BUBPURE > SN A AN AR - KRB - HBL -
ik~ o EDE S IRYR ) - 18 BEEEI T EAM AT DIE AR
A (BB ER) o GRE(ER TS BE RS T ERaLAERY
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7 o (HiETHRE S AL & R - (RS DLEE T 5 SR AT 5 AN
A0 WO R R EAYRERE o B/ NERIE — R E . BRI
/NP AE T ORI A R RRIER - AR T E 1
T T B ARG o LRSS T ARy (BB =
1) SEMEEZE - FERIERET Ht & U5 5 B i B SRR A/ N o
AT R E ZE - (A& MRt & 5 5 e - JA 2 DUEL
IIRSEERE - IEAEfhe sy

H R ASCE: > PHIIVETERE 2 1% - HAATERRHERR Y 1088 |
(EERAHPARTL & h S R iEE - eMEiEpE - JREE
NHREENREES - AN — A - 8 LRHEE ARRE
i AFEE A R RS H CAE RS EREERSRME - RE 25 RREAMGE
It AG ERHERR A AC T3 L - FEHERE U PRI T - El
PR RPN EE SR T o (B - 1998:75)

. o i 8 7S AT R R MERE R /N AR Y — (8 JE R LAY Ry
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Bl EEHEES  HBANAREZ A ¢ <http://www.eng.helsinki.fi/hes/
Translation/volumel.htm> o

B HEAEELSF (Continuation War) - 288 4 1 — B HH 25 B T dk i 2
FHIEEE RS > 1 1941 42 6 HRHEEI 1944 £ 9 H -

e 2K Snow (1991) - Blank (1996) > Ch’ien (2004) - Lewis
(1997) » North (1994) 25 A\ {33t -

B A A SRR B INGR o G ER SR - R (R
fiiZ2 /A FIRIE SR ERE - /R E AYERTC - AR
FE 5 EmAUEAEET A - 1 HAE NGRS A LG R 1 5
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AR MR - RAREZEARRE S > AV e HELLEEL
BT AR Y R e 8 e L S AR

N BARGRERHRE - 2R (1997: 58-65) -

8] [FIA R S @ <http://www.eng.helsinki.fi/hes/Translation/
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