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Abstract

Both sparing time and efforts urged a necessity to use machine
translation (MT) systems such as Google Translate to translate texts all over
the world. During the last decades, GT was the focus of attention for being
the most used MT system for its speed and almost accurate product. This
study emerged from the fact that English and Arabic translation via MT has
many errors that need to be highlighted since both languages belong to
different linguistic systems. In order to evaluate the quality of GT system,
this study used error analysis with a view to identifying different error types
in GT. The error analysis focused on studying the mismatching syntactic,
morphological, lexical and semantic components in the source text and the
target text. The case study for this research is an English medical text that is
chosen to evaluate the accuracy and usefulness of GT in translating the
English medical terms and statements. The results revealed that the most
frequently occurring errors were semantic errors (30%) and syntactic errors
(30%), morphological errors ranked second (25%) while lexical errors ranked
last (15%).

Keywords: Arabic, English, Error Analysis, Google Translate, Machine
Translation.
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1 Introduction

GT is one of the online MT software tools that serve "a multi-lingual MT
translation service" (Li, Graesser, & Cai, 2014: 190). Great work has been
devoted to the study of GT, the most well-known MT system in recent years
(cf. Aziz, Sousa, & Specia, 2012; Karami, 2014 & Jabak 2019). Likewise an
extensive research has been dedicated to evaluate MT and some experts have
been concerned with using error analysis in their assessment of the machine
systems, especially the system of Google (cf. Koponen, 2010; Stymne, 2011
& Popovic 2018). In order to identify the areas of errors in a particular
language, a systematically contrastive analysis should be occurred between a
language and its counterpart being translated by GT. Error Analysis is "the
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alternative to contrastive analysis" of languages pairs (Rustipa, 2011: 18).
Rustipa (ibid: 18) maintains that:

Error analysis is the study of kind and quantity of error that occurs,
particularly in the fields of applied linguistics. These errors can be divided
into three sub-categories: overgeneralization, incomplete rule application,
and the hypothesizing of false concepts.

Though scientific language is more direct and free from alternative
connotations, which can be found in a literary language, yet translating a
scientific text can have some translation problems and hence producing some
errors. Strevens in a survey article (1977: 153-4) maintains that:

Scientific discourse uses a lot of words, roots and affixes of Greek and
Latin origin, and uses, or has access to, symbols, numbers and names of
chemicals which are largely international in character.

Furthermore the style of the scientific language cannot be seen through the
basic elements of the language only, but rather through "the statistical
properties of the mixture in which they occur, and the intention, the purpose,
behind their selection and use" (ibid: 153).

Accordingly, the translation of scientific texts is more than just dealing
with terminology or just substituting a word with its equivalent in another
language. Byrne (2006: 1) sheds light on this point by saying that:

The main concern for scientific translation is not only to make sure that
information is conveyed accurately but they are also responsible for ensuring
that the information is presented in the correct form, that it is complete and
that the information can be used correctly and effectively.

Regardless of the enhancement that has been seen in GT system in recent
years, the level of its accuracy is still rather debatable. The most important
thing that should be focused in rendering scientific texts is to take into
account the accuracy of GT in transferring the source language terms in one
hand, and how to handle the terms in the target language on the other hand.
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Therefore, this study can bring about some great improvements on how to
translate properly by using a procedural error analysis.

2 Error Analysis: Literature Review

In order to evaluate MT, error analysis can be of a great help for the
improvement of the translation system to measure the performance of the GT
output since the word error means the imperfect use of words or grammatical
items (Richards & Schmidt, 2002: 184). Errors are seen by many educators as
an integral part of language teaching and learning (Agel & Mohammed,
2017: 127). Corder (1974: 125) stated that "the study of errors is part of the
investigation of the process of language learning." Crystal (2003: 165) also
attached the study of errors to language learning by mentioning that error
analysis is considered as a method for identifying the imperfect forms
produced by a foreign language learner, or in this case by a machine, under
the principles and procedures provided by linguistics.

Perspectives in translation studies recognized error analysis as a
fundamental tool to the process of translation, since it has the ability to
develop the outcome of translation (Van der Wees et al., 2015). Approaches
for error classification appeared by using the application of GT to compare
the translation product with a reference translation. For comparing MT
outcomes for different languages, error has been classified into different
types. Farr'us et al. (2010) defined a simple error scheme comprising five
classes for comparing the Spanish-Catalan languages in both directions: (1)
morphological errors, (2) lexical errors, (3) syntactic errors, (4) orthographic
errors and (5) semantic errors. Federico et al. (2014) gave a set of basic error
classes for analyzing MT product from English into different language pairs
involving Arabic, Chinese and Russian: (1) morphological errors, (2) lexical
choice (additions and omissions), (3) casing and punctuation and (4) word
order errors. Similar basic scheme (without “casing and punctuation™) was
used in Castilho et al. (2017) to compare phrase-based MT outputs for a
number of language pairs and set the following error types: (1) morphology,
(2) word order, (3) omission, (4) addition and (5) mistranslation. As for Costa
et al., they (2015) gave a comparison of five different error classes of English
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to Portuguese systems: (1) orthography, (2) lexis, (3) grammar, (4) semantic
and (5) discourse. While Kirchhoff et al. (2012) offered a more detailed error
classes for comparing English-to-Spanish translations: (1) missing words, (2)
extra words, (3) word order, (4) morphology, (5) word (sense/ term), (6)
capitalization, (7) punctuation, (8) pragmatics and (9) diacritics.

Given all of the above mentioned classifications of error, the research
analysis focused on studying the English and the Arabic texts through the
main four errors of a language:

- Morphological errors (derivation - word formation, inflection, number and
person).

- Lexical errors (addition and omission of words, conjunctions, etc.).

- Syntactic errors (word order, passive voice, noun phrase, tense, articles,
subject-verb agreement, conjunction, relative clause, etc.).

- Semantic errors (semantic relations, collocation, word sense, etc.).

3 Method

This study is descriptive and qualitative and the method used for the
analysis is error analysis. This method is used for analyzing the GT errors at
the syntactic, morphological, lexical and semantic levels. At first the
application (GT) was chosen to be the reference translation to compare its
Arabic translation output with the source English text. Secondly, the
translated text was analyzed through its sentences, phrases and words. Then,
each error was examined and organized in tables and analyzed at the four
levels.

4 Case Study

The case study for this research is an English medical text about Corona
Virust and its Arabic version translated by GT as they are listed below in
table (1) and (2).
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Corona Virus

Coronaviruses are a group of related RNA viruses that cause diseases in mammals
and birds. In humans and birds, they cause respiratory tract infections that can range
from mild to lethal. Mild illnesses in humans include some cases of the common cold
(which is also caused by other viruses, predominantly rhinoviruses), while more lethal
varieties can cause SARS, MERS, and COVID-19. In cows and pigs they cause
diarrhea, while in mice they cause hepatitis and encephalomyelitis. Generally, there
were no vaccines or antiviral drugs available for use against coronaviruses until the
COVID-19 pandemic which broke out in late 2019.

The name "corona virus" is derived from Latin corona, meaning "crown" or
"wreath", itself a borrowing from Greek kop@vn korong, "garland, wreath". The name
was coined by June Almeida and David Tyrrell who first observed and studied human
coronaviruses.

Table (1)
The Original English Text

LgosS (s nd

B ol eVt g Alall D o ) (gl Gmeal) Cilig 8 (e Ao pena (b Lig S Slg
e ) ABSL (e g gl 58 O (e ool Slgal) 3 el il ¢ pplallg pll) (B gilall g iyl
B oAl Sl i Uyl s (Al 2l Y 3 Wl s il ol A 484800 () ) Jed
5 lgusS Geady coeedl O (Ka BB Y1 £ 1Y G s B (Y iyl s

Slaall gl g 280 gl ol 8 o Lain oJlgnY) aad plaally JAY) 4 COVID-19
JPEN '..'IJJ)S L'_H:JJ._IQ Lia {,laé.i..xm dali, &.u:_;_)._lﬁﬁ Baliaa _)._15'.3:— Ji Clalal Sl ‘_JSS ‘aj cale J.S...T.l
Y14 ale alsl 8 el ) COVID-19 4aila

e Bobates Lgedi oy MIET G Mol ety el o€ RS ARl G Mg s (g " sl RS
s By e df did 2k g i (e and) fla ") (LIS« kopevn korone Al sl Aall
Al Lg )8 g

Table (2)
The Target Text Translated by GT

5 Discussing of Data Findings

The analysis showed that GT has many errors at the syntactic,
morphological, lexical and semantic levels as it is clear from the tables and
the analysis below:
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No Source Text Syntactic Errors of the Target Text
Word order Relative Clauses Subject-Verb
Agreement
1 that cause diseases G A
2 In humans and birds, they Clleill G ¢ galall 5 il
cause respiratory tract S B PN
infections
3 In cows and pigs they cause ) i 5 3l 5 J&) A
diarrhea,
4 a group of related RNA Uaeall Gl g b (e de gana
viruses Al @iy sl g 550
5 June Almeida and David Jaod by laall ¢
Tyrrell who first observed BaY e Jf
6 June Almeida and David 20803 5 el (G ga
Tyrrell who first observed On Jsl Jais
LAy
Table (3)
Syntactic Errors Analysis
No. Source Text Morphological Errors of the Target Text
Number Personal Pronoun Derivation
(Word Formation)
7 which is also caused by S5y Ll Lt )
other viruses, il s sl
predominantly Yl il gy
rhinoviruses
8 MERS L ysS oes s
9 COVID-19 COVID-19
10 a borrowing from Greek Al sl Al (a3 jlatien
kophvn kordné kophvn kordné
11 itself a borrowing from o blatinn L a5
Greek i gall Axl)
Table (4)
Morphological Errors Analysis
No | Source Text Lexical Errors of the Target Text
Addition Omission
12 | Coronaviruses are a group of related | ¢« 4cgeae (& Lg S Glug,id
RNA viruses that cause diseases in | <l u)ll gosll (sl Clug il
mammals and birds. Gl 3 Gl e G S35 ALl
skl
13 | respiratory tract infections CRay il Jleal) 3 il
that can range from mild to lethal Lisen ) 483 (e ) i 0
14 | MERS GRS s
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Table (5)
Lexical Errors Analysis

No. Source Text Semantic Errors of the Target Text

Semantic Relations Collocation Word Sense
(synonymy, polysemy,
homonymy, etc.)
15 infections that can range )5 o S gl
from mild to lethal. A N A8 e

16 mild illnesses 388 ol pal

17 broke out Caali)

18 a borrowing from Latin TuU Al (e b jlatiose

corona Ly,

19 garland sl

20 human coronaviruses A il Uy o< il g
Table (6)

Semantic Error Analysis

In table (3), GT shows syntactic errors at the levels of word-order,
relative clause and subject-verb agreement as in the following examples: in
[1], the relative clause a group of related RNA viruses that cause diseases is
translated intou=) »Y! cus g aball @l ) (g9 gill Graeal) Sl g yid (e de sana
in which the word group is preceded by an indefinite article a, therefor, the
relative pronoun should be omitted from the target text and the whole relative
clause should be translated into Lasl jl (cud) .. cilu s e 4o sana, In [2], [3]
and [4], there are examples of word order error: in [2], In humans and birds,
they cause respiratory tract infections is rendered into «uws « ) ghall g ) 8
Gl il Sleal)l & whereas it should be translated into kel & Sl s
osehll 5yl & sl in [3], In cows and pigs they cause diarrhea became (s
JlensY) i 5lall s &Y whereas it should be translated into 8 Jum¥!) cass
skl 5 &Y and in [4], a group of related RNA viruses the sentence became
Aall @y W g5l paeadl Clus 18 (10 4o saae Whereas it should be translated
iNtOz Y (5553 Lamaall Gl iy Ala @ld Slus pé and the definite article di
should be omitted from 41l In [5], there is a relative clause error in June
Almeida and David Tyrrell who first observed that is rendered into 1aall ¢ sa
LaY e Jsh dass w5 in which the relative pronoun who that refers to June
and David is omitted and it should be translated into ¢)Al). In [6], with the
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same previous example mentioned in [5], there is also a subject-verb
agreement error in which there is no agreement between the two subjects
June and David and the verb observed and the whole sentence should be
translated into La¥ e Jsf (US) I aies 5 o 5o,

In table (4) GT shows morphological errors that are seen through number,
personal pronoun and word formation. For example in [7], which is also
caused by other viruses, predominantly rhinoviruses is rendered into les Sl
) Sl b Q) s AT @il 8 Wil while there should be an addition of
the personal pronoun . before il i1 & () A Slus b Ladl e )
<&l In [8], the rendering of the derived abbreviation MERS shows a
morphological error in which GT mistranslates the initial letters which mean:
Middle East respiratory syndrome—related coronavirus, therefor, they should
be rendered into Al aws¥) 8 A dia dadisall Ly, S Gusé Also the
abbreviation COVID-19 in [9] is rendered into COVID-19 while it should be
translated into2#sS-19 or (s G,sS. In [10], there is a number error in
rendering the word Greek that should be translated intos:ist sl (3111 jnstead
of 45l 421 since there are two words to be described after the word Greek:
xopcovyy and koréné. In [11], there is a personal pronoun error in translating
itself a borrowing from Greek in which the pronoun itself is rendered into
L8 while it should be translated into 4«IS) Lewss because the pronoun refers to
corona.

The lexical error is also detected through the addition and omission
examples as it is shown in table (5). For example, in [12], there is an addition
error in rendering Coronaviruses are a group of related RNA viruses that
cause diseases in mammals and birds that is translated into & LS Sl )
Gl 3 Gl pe¥) st g Alall @l sl sl Gaeall Gl b (e e gene
_shlls in which the conjunction s cannot be preceded before a relative
pronoun. In [13], there is an omission betweenz s 5% and o< in rendering that
can range from mild to lethal into 4ime ) 44835 e #5155 | in which it should
be translated into 4iwe ) 4483 (e Lgaial je ) 305 /lgad # 5l 555, In [14], there is also
an omission in rendering the abbreviation MERS in which it is rendered
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intol s, S =58 while the whole correct translation should be  4e ) e Jagi sl
Jonaill) Jas gV (5 a0,

Lastly, it can be seen from table (6) that there are sematic errors at the
levels of collocation, word sense and synonymy as in the following
examples: there is a collocation error represented in the translation of the
word mild in which in the English text it is collocated with the word
infections in [15] and the word illness in [16] and in it is rendered in the
Arabic text in both cases into 4442 while it should be translated into 44k in
order to be collocated with (=l »l in [15] and <) in [16]: diila (al s,
4l Ll Another example of collocation error is found in [17] in which
pandemic is collocated with broke out and in Arabic it is rendered into 4~
<alyil U, € while it should be translated into < ek or <l becausecalal
can be collocated with <~ or_b but cannot be collocated withu=_< . Word
sense error can be seen in [18] in the word Latin in: The name corona virus is
derived from Latin corona that is rendered into 4534 421l while it should be
translated into 453U A1) because it is a description for a word corona not a
whole language. In [19], there is a semantic relation error of synonymy
represented in the translation of the word garland in which this word and the
word wreath are both rendered into J:S) while garland should be translated
into zY. Another word sense error is found in [20] in the translation of the
word human in: human coronaviruses that is rendered into ULs,sS <l yé
44 in which corona is given a human quality 42 whereas it should be
rendered with a relative clause: () cuad (Al Y 5S Sl g b,

The final analysis of the frequently occurring errors is shown in table (7)
below:

No. | Analysis Errors Frequency Data Percentage

1 Syntactic Errors 6 30 %

2 Morphological Errors 5 25%

3 Lexical Errors 3 15%

4 Semantic Errors 6 30 %
Total 20 100 %
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Table (7)
The Frequency Occurring of Errors

To compare the present study results with the previous five ones mentioned
in the literature review, it is evident that GT shows mismatches in the
different linguistic levels: semantic, morphological, lexical and syntactic in
all the studies. It could be stated that some levels (the syntactic and the
semantic levels) show more errors than other error types as it is listed in table

(8) below.
Study Error Types Results
Name
Farr'us et al It was observed that the semantic errors have the highest frequencies than other
(2010) error types (37%). Syntactic errors have also a high frequency (33%).

Morphological and lexical errors have the lowest frequency (15%) for each
type.

Kirchhoff et al.

(2012)

The results indicated that the syntactic errors were the most frequent error type
(35%), followed by semantic errors (30%). Morphological errors (20%) and
lexical errors (15%) were the less frequent error types.

Federico et al.

The obtained results showed that the highest frequencies of errors were

(2014) observed on the semantic and syntactic levels (36%) for each type. Fewer
lexical errors (18%) and morphological errors (10%) were found.
Costa et al. It was shown that semantic (34%) and syntactic (32%) errors have the most
(2015) frequencies. Lexical errors (24%) were the second most frequent error type.
Low number of morphological errors (10%) were found.
Castilho et al. he largest correlation is observed for lexical errors and missing words.
(2017) Additional very interesting finding is that the human perception of quality does

not
necessarily depend on frequency of the given error type — a sentence with a low
overall score can easily contain less missing words and/or lexical errors than
an-
other sentence with higher score
he largest correlation is observed for lexical errors and missing words.
Additional very interesting finding is that the human perception of quality does
not
necessarily depend on frequency of the given error type — a sentence with a low
overall score can easily contain less missing words and/or lexical errors than
an-
other sentence with higher score
The total count of errors showed that semantic (33 %) and syntactic (31%)
errors were the highest while fewer morphological (20%) and lexical (16%)
errors were found.
errors of omission, ad-
dition, and mistranslation

The Present
Study (2021)

The results showed that semantic and syntactic errors have high ranks between
other error types (30%) for each type. Morphological errors have ranked third
(25%) while lexical errors ranked last (15%).
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Table (8)
Comparing the Present Study Results with other Studies

These results with previous data findings reveal the reliability of using
error analysis as a vital tool of improving MT output and also suggest that
GT needs to have a human intervention to apply some modifications on its
output in order to provide an adequate result as that obtained by a human
translation.

6 Conclusions

The main focus of the research is to analyze the quality of GT and introduce
sufficient insight into the classifications of errors and their frequencies to
achieve an automatic assessment with the intention of improving GT system.
From the analysis of the English medical text and its Arabic translation via
GT, the data findings show that the most frequently occurring errors are
semantic and syntactic, followed by the morphological errors and the least
frequently occurring errors are lexical errors. These frequencies indicate that
GT doesn't live up to an adequate translation and it can be considered as a
draft translation that needs to have some adjustments in order to get an
acceptable result. Accordingly, the revealed errors detected by this research
can be used for teaching and learning how to make the translation of Google
useful for its users. However, it cannot be denied that the translation of GT is
a worthy aid to human translation due its speed in performing translation
tasks worldwide.

Furthermore, machine translation field is still an unknown arena that needs
further studies and requires more efforts to investigate its system. This
research may help the experts and developers of GT to be aware of the
weaknesses points found in the system and observe them carefully in order to
enhance future GT versions and avoid any former errors.
dditionally, machine translation is an unknown field of study in Iran and
needs a lot of efforts to be investigated.

This study, beside other research done in Iran, may help experts to write
better computer programs.
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Machine translations, as aids to human translation besides the vast
development of technology in using

computers, have brought machine translation evaluation into consideration.
The quality investigation of Google

Translate as a machine translation system and the analysis of its weaknesses
were to light a number of ideas to

improve future made softwares and help users to adjust their expectations and
have better understanding. The

findings are of direct practical relevance
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t is shown that lexical and semantic errors have

most impact on sentence level ranking. Furthermore, highly ranked sentences clearly

exhibit low number of grammatical errors, however the relation between grammat-

ical errors and poorly ranked segments remained unclear. Apart from this, high
inter-annotator agreement between two annotators is reported, which contradicts

the results from former studies. The most probable factor is removing words with

position disagreement from calculation which increased the agreement between the

error types
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is shown that lexical and semantic errors have

most impact on sentence level ranking. Furthermore, highly ranked sentences clearly
exhibit low number of grammatical errors, however the relation between grammat-
ical errors and poorly ranked segments remained unclear. Apart from this, high
inter-annotator agreement between two annotators is reported, which contradicts
the results from former studies. The most probable factor is removing words with
position disagreement from calculation which increased the agreement between the
errrgest correlation is observed for lexical errors and missing words.

Additional very interesting finding is that the human perception of quality does not
necessarily depend on frequency of the given error type — a sentence with a low
overall score can easily contain less missing words and/or lexical errors than an-
other sentence with
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