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| ABSTRACT

A corpus of 318 English and Arabic zero-expressions used in general as well as specialized contexts as math, technology, law,
military, economics, finance, and others was collected from Al-Maany Online dictionaries. The expressions were translated by
Microsoft Copilot (MC) and Google Translate (GT) to find out the percentage of expressions correctly translated by both, the
translation strategies used, and to explore the semantic, lexical, syntactic, and contextual inaccuracies that mistranslations reveal.
It was found that 29% of the zero-expressions in the sample were correctly translated by both MC and GT. This percentage
represents less than the correct translations of medical and Gaza-Israel War Terminology rendered by MC and GT. In 52% of the
translations given by MC and 50% of the translations given by GT, the Arabic equivalent zero expressions consisted of a noun +
a derived adjective syaunll /$ya0n/ /4 00l & yao. In 31% of the data, MC gave definite equivalents (zero rating ) anll cariuaill)
compared to 9% by GT. In 11%, GT rendered equivalents with an awkward word order (zero for zero approach ool zgil jo0).
In 12%, MC and GT gave similar Arabic equivalents with a reversed word order (zero fraction a0l S (MC), juSdl Jao (GT). In
5%, MC and GT gave faulty Arabic equivalents with different derived forms (output zero a.all zlys| (MC) & 2 xedl Ja0 (GT)
instead of Ul>y%e y0.0). The most common translation strategy used was word-for-word translation. Conceptual translation and
modulation were not frequently used (zero position 4 0.0 dsubg (MC), yaoll goge (GT) instead of <labMl gog ; Zero duties
400 Olislg instead of pgw) ;93). Zero expressions containing a polyseme were mistranslated (false zero tbls a0 (MC),
ajly yao (GT) instead of aud> e o). Both MC & GT failed to give the underlying meaning of idiomatic phrases as Jlouid!
wle ya.0 which means has no value. Both gave a word-for-word translation zero on the north (MC) and zero to the north (GT),
which are meaningless. Problems that Al has in translating zero-expressions are described and discussed in detail. The article
concludes with some recommendations for Al specialists and translation pedagogy.
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1. Introduction

In translation, English and Arabic metaphors and fixed expressions pose numerous problems for human translators. Due to the
latest advancements in artificial intelligence (Al), Al tools, assistants and chatbots have been used to perform tasks in a variety of
domains, including translation. A review of the literature revealed that the translation of metaphors by Al has received a lot of
attention in the literature. A plethora of studies focused on metaphor translation by Al into English (Wang, & Chai, 2024); literary
metaphor in the context of generative Al (van Heerden, & Bas, 2024); metaphorical language interpretation as a challenge to Al
(Skrynnikova, 2024); challenges that face machine translation (MT) in translating metaphorical expressions (Matyakubova, 2024);
corpus and metrics for evaluating the quality of MT translation of metaphorical language (Wang, Zhang, Wu, Loakman, Huang, &
Lin, 2024); Al through the lens of metaphor in the light of the European Union Artificial Intelligence Act (Ye, & Li, 2024); interpreting
novel literary metaphors by human translators and GPT-4 (Ichien, Stamenkovi¢, & Holyoak, 2024); can Google Translate (GT) catch
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the meaning of metaphors (Zajdel, 2022); Al and metaphors (Veale, Shutova, & Klebanov, 2016); why metaphor and Al matter to
each other (Barnden, 2008); cultural perspectives on the translation system of political text metaphors using Al (He & Jiang, 2024);
the translation strategies and lexical features of metaphorical terms in German Al discourse (Siyu, 2025) and others.

Another group of studies focused on Al translation of proverbs, euphemisms, idioms and metaphors in Arabic such as comparison
of Arabic and English proverb translation for intercultural interaction by Al (Hamdi, Hashem, Holbah, Azi & Mohammed, 2023);
comparison of the translation accuracy of English and Arabic proverbs by Reverso, Systran, Yandex, Bing and Google Translate
(Jibreel, 2023); comparison of Chat GPT and human translators in translating proverbs from English to Arabic (El-Saadany, 2024);
assessment of the quality of human vs. Al Arabic-English translations of hidden proverbs in the Holy Qur'an: (Fakhrabadi, &
Sharifabad, 2023).

Further studies focused on the translation strategies used by Al models and human translators in translating euphemistic
expressions from Arabic to English (Al-Wasy, & Mohammed, 2024); the semantic and contextual challenges that Al has in
translating idiomatic expressions (Almaaytah, 2022); problems of translating English food idioms into Arabic by ChatGPT with
solutions (Hamoud, 2024); analyzing the performance of Gemini, ChatGPT, and Google Translate in rendering English idioms into
Arabic (Obeidat, Haider, Tair & Sahari, 2024); the impact of prompt formulation in Al Chatbots and the translation of idioms from
English to Arabic and Arabic to English (Hakami, & Abomoati, 2024); translation evaluation of three MT systems, with special
reference to idiomatic expressions (Musaad, & Al Towity, 2023); Arabic idiom detection by Deep Learning and Transformer-based
models (Himdi, 2024); a corpus-based study of idiom translation by Al (Mughal, Seemab, Zaigham, Bhatti, & Khan, 2024);
paraphrasing Arabic metaphors by neural MT systems (Alkhatib, & Shaalan, 2018); a conceptual approach to natural language
processing of Arabic metaphors (Alkhatib, & Shaalan, 2017).

The literature review showed a lack of studies that explore the use of Al in translating zero-expressions in English and Arabic.
Therefore, this study aims to explore the translation of zero-expressions from English to Arabic and Arabic to English by Al, namely
Microsoft Copilot (MC) and Google Translate (GT); to evaluate the accuracy of translation equivalents to English and Arabic zero
expressions given by MC & GT; to find out the percentage of English and Arabic zero expressions correctly translated by both MC
& GT, by MC but not GT and by GT but not MC; the translation strategies used by both, and the semantic, syntactic, lexical &
contextual translation inaccuracies.

This study is significant for translation students, instructors and professional translators who use Al in translating idiomatic and
metaphorical expressions, in general, and zero-expressions, in particular, from English to Arabic and Arabic to English, as it shows
the challenges and weaknesses that Al has in translating them. It will also provide feedback and insights on translation inaccuracies
that is valuable for driving meaningful improvements in Al systems. Moreover, it highlights the importance of human judgment in
conveying nuance, idiomatic meaning, domain-specific equivalents and things that Al still struggles with. It fosters a mindset of
caution and critical thinking. Professional translators, as well as translation students, will benefit greatly from understanding the
limitations of Al tools. By raising awareness, translators will be empowered to approach translation with a critical eye. The
inaccuracies revealed by this study will develop the skills needed to adapt and refine Al-generated translations.

In addition, this study is part of a series of studies that focus on the translation of specialized terms and texts from English to
Arabic and Arabic to English using Al such as Al translation of educational polysemes in full-text Arabic research articles by GT (Al-
Jarf, 2025a); translation of the Gaza-Israel war terminology by MC and GT (Al-Jarf, 2025b); translation of medical terms by MC and
GT (Al-Jarf, 2024c¢); Google's English-Arabic translation of technical terms (Al-Jarf, 2021; Al-Jarf, 2016a).

2. Definition of Terms
Originally borrowed from Arabic, zero in English is a number representing an empty quantity. Although zero was originally used
in mathematics, nowadays, it is extensively used in general, as well as technical compounds, fixed expressions, and metaphors
containing ‘zero’ used in many domains as in general use (zero-percent fat, absolute zero, sub zero, zero efficiency); in agriculture
(zero correction, zero ground); biology (zero-loss circuit; zero dimension); business (zero thrust, zero administrative fees); computer
(zero- access, zero binary, zero bit, zero matrix); economics (zero-economic growth; zero saving, zero crossing, measure zero, zero
downtime, zero goal, zero indicator); education (zero connector); engineering (zero out, zero all); engines (zero subspace);
environment (zero-waste strategy); finance (zero-sum game, zero anchor, zero base); hydrology (zero-interest bond, zero discount);
journalism (zero date); law (zero-offset reflection, zero-width joiner, zero profit, zero saving); communications (zero- dispersion);
linguistics (zero allomorph, zero plural); math (zero-sum; zero angle, zero product); medicine (audiometric zero, physiological zero,
zero re-set); meteorology (zero-point energy; zero visibility); military (ground zero, ammo zero, zero fuel); petroleum (zero air, zero
transformation, zero value); physics (zero-power-factor test, zero above, zero downtick); politics (distance zero, ¢y luwell Jo.0);
technology (Zero frequency, quad-zero route, zero-point vibrations, zero-level address, zero-energy house; zero-pollution
criterion, zero error); transportation (zero function, zero visibility, zero crossing); United Nations terms (zero-point field, zero drift,
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zero defect). Moreover, the expression, zero-distance has emerged in Arabic after October 7, 2023. Zero has been used in names
of TV, and radio programs and podcasts (;g)S o0 CwlSagy, yuall o clall” zolip( in some idioms as (e 00 (adl Joo
Jlewidl).

3. Data Collection

A corpus of 318 (51 Arabic and 267 English ) zero-expressions used in general as well as a wide variety of specialized contexts
(math, computer, technology, law, medicine, oil, military, weather, history, biology, communication, journalism, economics, finance,
physics, engineering, UN and so on) was collected from Al-Maany Online dictionaries (Arabic-Arabic, English-Arabic and Arabic-
English) as binary zero, zero-rating, zero-power, electrical zero adjuster, workpiece zero point, zero one distribution, ZBB zero base
budget [UN] and others.

Each zero expression was translated from English to Arabic and Arabic to English by MC and GT. The percentage of correct
translation equivalents given by both MC & GT, by MC only but not GT and by GT only but not MC, the percentage of zero
expressions with zero as a first constituent, and the percentage of zero expressions with zero as a second constituent of the
compound were calculated. Then faulty equivalents given by MC and GT were classified into semantic, syntactic, and lexical errors.
Faulty equivalents were classified into word order structure errors, mismatches between the English zero expression and its
equivalent in part of speech and derived form, faulty definite and indefinite constituents, faulty compound structure (awkward
word order, reversed word order, and identical wording), faulty translation of zero expression with polysemous lexemes and with
idiomatic meaning, faulty lexical choice, and use of synonyms. The strategies that MC and GT used in translating each zero
expression were classified into literal, partial, and conceptual translation, and modulation.

Percentages of errors in each of these categories were calculated for MC and GT separately. Results of the analysis of the MC and
GT's translation error data are reported quantitatively and qualitatively.

For reliability and validity purposes, two colleagues specialized in translation and linguistics classified a sample of errors reflecting
semantic, contextual, syntactic and lexical weaknesses. They went through the list of zero expressions in the sample and their
equivalents and made judgments regarding the accuracy and classification of the translation equivalents. Classifications by all
three evaluators were compared. There was a 95% agreement between the evaluators. Disagreements were solved by discussion.

4. Results

4.1 Percentage of Correct Translations of Zero Expressions by MC and GT

Data analysis showed that MC and GT gave correct equivalents to 29% of the zero-expressions in the sample. More correct Arabic

zero expressions (66%) than English zero expressions (22%) were given. 14% were correctly translated by MC only but not GT and

13% were correctly translated by GT only but not MC as follows:

e Examples of Arabic zero expressions translated correctly by both: ,lg=Jl Jg3 go JSlite youn’ duwluw’ Zero problems with

neighbouring countries” policy (GT), Policy of ‘zero problems with neighbouring countries (MC); ;,l5isV1 s i JU He got
a zero in the exam (MC), He scored zero in the exam nothing (GT), yoo dsluell Distance zero (MC & GT); yao J| To zero
(MC& GT); yauoll (o i_u_ Started from scratch (MC & GT), yaunll &= Below zero (MC & GT); yauo dwa=ll The result is zero
(MC), The outcome is zero, ya.o dSluall o lg> Dialogue from zero distance (GT); A dialogue from point zero (MC); dclw
yauall Midnight (MC) Zero hour (GT); yao Juesldl Customer zero (MC), Agent zero (GT) youo 3y 43 Zero cooling (both); :yuw
yuo Age zero (both).

e Examples of English zero expressions translated correctly by both:
sub zero ya.oll =iy, zero anchor, zero angle; zero for zero principle yaoll Jilio yaall lase, zero tolerance zoluws yauo;
above zero ya.nll §g9, absolute zero gl ya.nll; below zero ya.nll Gy branch-on-zero instruction iic ¢ yail Olowlss
yaall division by zero ya.nll e douwdll; global zero wllall yaunll | the figure zero 6.0 o8yl ; zero carbon ;g)S 100 ;
zero chance yo.o doys | zero- content Sgixo -0, zero death slog yao | zero; discharge oo &y jol; zero growth ged
o, zero hour ya.nll d&clw, zero population growth yao ilSuw ged; zero-one distribution a>lg-,8.0 21345

14% were correctly translated by MC only, but not by GT:
e enter zero yanll J55), from hero to zero yao (Jl b (o, Réseau Zéroyaunll éSui, slashed zero Jilo by yauo, Triple Zero
Jlawol &\, zero base budget & yio &jlee, Zero Breakdowns JUncll plasil, Zero Gap 4,60 64zs, Zero gravity olasil
dudldl, zero interest bound $.5lal) s a.all a=ll, zero knowledge about o ya.0 d6yms, zero mark ya.oll doMc, zero order
Syuo oy, zero- percent fat ga> &lalb yo.0, zero re-set paaill dsle|, ZERO TILLAGED)y> (90 dclyll |, zero zero
condition glbwll ya.nll dls, zero-coupon bond ;4165 (93 A ; Zero-cut crystalghisll & 8.0 8)gly, zero-loss circuit 8)il>
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Syuo 286 O3, zero-offset traces & ya.o @3] U, Zero-Pollution Criterioniglill plasil )luso , zero-waste strategy &zl iwl
OLlll plasil, Zero-width joiner S oo yoysu plouail Juoge, Size zero ya.o Lulas, zero bound oo 3.

13% were correctly translated by GT only, but not by MC as in:

e Zzero- dispersion iyl ya.o, zero- G dudl> yao a0 duils, zero- grazing ey youo, Arbitrary zeroSlgsine ya.0, zero function
yauall dls, zero-defect culture Lguc (934 dclyy , zero-sum game a0 ila=e du=l, zero binary ili ya.0, zero condition
= zero state 4 0.0 dl>, zero bit Cu 8.0, Non- zero a0 y¢, zero bias juxil /=i yoo ju=il yao, zero fuel 5454 you0,
zero dimensions,auo A5, Zero air <lgs ya.0, zero position ya.oll gioge, False zero il ya.0, zero-power-factor test izl
syuall 8ysall Jole, zero balance jlgi yao gl youo ojla/ o)lgd yoo.

16% of the data in the sample, both MC and GT gave identical faulty translations of the English zero expressions in the sample
with the same word order, and lexical choice as in:
e zero indicator ya.all fige, zero change oo yusi; zero complement syao JoSe, zero discount oo suos; zero downtick
Syuo yolaxil; zero group 45 8.0 degoaxo; zero weight oo )y, zero level 8.0 Sgiue, zero connector Juogo yauo loulyll
o, Zero ground & yauo dui,yl; zero-hours ya.oll Slelw, multiple zero >asis yauo; zero- based review e doils dszlyo
yauall; zero-deposit import ¢l 930 |yl zero interest 4 0.0 535ls; zero kill 0.0 Jis; zero deflection syao Sly=il ;
zero downtime $yao Jhsi Gy, zero energy & oo dslb, zero value & 8.0 doys; zero voltage s oo ig> zero-length
string Syuo Jelboy duulw; zero efficiency 4 yao 5:6S; zero duties & yao Slslg, zero compression syuo .o, zero signal
400 8Ll zero visibility 4y 44 3), zero elimination & oo dly] ; zero-economic growth $yao $3laisl ged; zero lift
Syuo RO, Zero pressure Sy bbb, zero printing & yao dclidb, zero probability syao Jlisl zero contamination &igli
Syuo, zero emission oo Olsuil; zero center sy oo 3Sye; Zzero component sy oo (950, zero-interest bond 81516 ;g ddw
; zero-point vibrations ya.all dbsi Oljlyial; zero date sy oo g ,)U; zero draft & ya.0 8>guu0,; zero-power reactor dslb Jeloo
&0

Examples of variations in the lexical items in word order or definiteness are:

e Zzero defects wgic y0.0(MC), wgusll o (5 (GT); absolute zero lboll ya.0ll (MC); slbw a0 (GT); biological zero ya.oll
w>gdeudl (MO), w>glou yao (GT); zero inflation oo esusi (MC), p3uii yao (GT); Partial Zerodizll yanll (MC), yao
wI3>(GT); Phonetic zero ignll yanll (MO), Wigo ao (GT), physiological zero w=glguwall yanll (MO), a0
w>3louws (GT); Allow zero ya.0ll zlowdl (MC), 44 2 gous a0 (GT); Zero-Dimensional System )60 asy g3 pUsi (MC), plAi
NERY Syao (GT); Zero point ool dbii (MC) janll daidi (GT); down to zero ya.oll J| (MO), yaoll WJl Vgog (GT) and
others.

4.2 Types of Translation Inaccuracies of Zero Expressions by MC & GT
The types of semantic, contextual, lexical and syntactic inaccuracies that both MC and GT gave are reported in detail in the sections
below.

1) Faulty Structure of Equivalent Arabic Compounds

In 83% of the English zero expressions, zero is the first constituent (element) of the compound, whereas in 17%, zero is the second
constituent (element) of the compounds as in (absolute zero, biological zero, division by zero, phonetic zero, physiologic zero, the
figure zero, sub zero, allow zero, absolute zero, above zero, below zero, branch-on-zero instruction, slashed zero, triple zero, size zero,
ground zero, false zero, arbitrary zero, measure zero, machine zero, audiometric zero, deck zero, center zero, time zero)

In 52% of the Arabic translations given by MC and 50% of the Arabic translations given by GT, the Arabic equivalent compounds
consisted of a noun + a derived adjective ending in /iy/ & y0.0ll/d4 yo0 (F.) $yaall/s oo (M). This form is not commonly used by
Arabic native speakers and sounds unnatural as in:

e Zzero interest & ;a0 8.5ls ; zero kill syoo Jis ; zero lift syao gy, zero change yusi N oo yusi,; zero complement JoSo
Sy, zero contamination syouo Cigli; zero date oo gy ,U; zero deflection syao wly=il ; zero discount $yao puns; zero
downtick syoo yblaxil; zero downtime $yoo Jbsi Gsg, zero draft &0 83gue, zero energy dyao dslb, zero
group & 6.0 dcgaxo, Zero pressures o hsub; zero printing & a0 dcllby; zero value & 0.0 doys | zero voltage ig>
Syauo, zero weight syao ) j9, zero-length string yso Jgloy duudw, zero-power reactor & o0 &8lb Jelao, zero probability
Sy Jlisl; zero efficiency 4 ya0 8<laS; zero center o S o, zero level Syao Sgiuw | Zero duties 4 oo Olslg [ zero
compression ,a.o hsub; zero connector yiuo Jsoge; zero ground & 6. dus)l.

2) Faulty Definite/Indefinite Equivalents by MC & GT
In about one third (31%) of the zero-expressions in the data, MC gave definite equivalents jo.oll/4 ya.all/syounll (Whether in the
first or the second element of the compound) compared to 9% given by GT. Examples of definite equivalents given by MC are:
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e zero rating syaoll cauiaill; zero profit syaall al; zero time syanll s gll; zero-level address syanll Sgiuwall lgic,
zero inflation sya.all pzuaill; zero-offset reflection 4 ya.0ll &3 (wlSsil; zero-based budgeting ya.oll e duiuall &jlgeall;
zero setting yauail slac] yanll (Je buwall; zero defect wgusll o/ wusll yoo, zero- zero capability & younll 8y3all
4 yanll; zero- rating yanll cauiial; zero allomorph wazll JSuidl yao [ zero lower bandyanll jSyo yaol) (dawdl GUadl;
zero energy reactor yooll &lb Jelas, zero anchor 355\l dodi ya.o, zero potential s a.nll ag=ll; zero interest bound ya.0
Jslll; complement zero JoSll ya.nll; zero power reactor &, ya.nll 818l Jelao, audiometric zero sowll ya.nll; zero- line
syuall bll; zero-address instruction sya.nll lgisll; zero-access addition ya.oll Jgogll dsLb); zero hour ya.oll dclull;
the zero modification in the past tense of “cut” glos dolS) olall o yaall Jyasi; zero-hours ya.all Slelw; elimination
zeroya.oll (e cLasll; suppression zeroya.oll CuS | deck zero ya.oll adaw, center zero ya.0ll 3Syo 9.0 Syl zero- speed
Yool depw plai; zero word & ya.nll &alSJI; leading zero AV ya.o, zero fraction ya.all jus; zero stroke ya.nll & o, zero-
access storage Jgogll youo (3% zero zero operationd yaoll & yaoll ddesll; zero rate ya.0ll ysuw.

Examples of definite equivalents s a.0ll/ja.all given by GT are:

e ammo zero ya.o byl center zero S0l Yoo/ 0o 3Syell; deck zero dcgozxoll yau0,; elimination zerows 3=l oo, enter zero
yauall Jg33, from hero to zero ya.all (| Jboull (e, Size zero ya.o ax=ll; suppression zero “usll oo, the zero modification
in the past tense of “cut” olall gladll o) wé Syinall Jyasill; Zero; Breakdowns JUacll yaus; zero fraction juSll yauo;
Zero frequency yo.oll 33,5, Zero Gap yauoll 84=9; Zero Goalya.all woaa, zero option ya.nll jus, zero order ya.oll wuyiyi; Zero
out ya.oll z yxo; zero output ya.oll g y=e; zero rating yo.o ol Syauall eusill; Zero reporting ya.oll 4485

By contrast, in many identical equivalent compounds with zero as the first element, MC gave definite Arabic equivalents
sruall/yanll, whereas GT gave indefinite equivalents )an/j00 for the same zero expression. Examples of
definiteness/indefiniteness parallel equivalents are:

e zeroangle &4lyl yo0 (MC), &14l5 youo (GT); zero balance ljuall younll (MC), 3lsi yauo (GT); zero binary (Uil -ya0 (MC),
wilid yo (GT); zero bit cull yao (MC), Cu yaus (GT); zero bound syanll a=ll (MCO), sysuo 1> (GT); Zero carrier JsUll
syuall (MO), syuo Jeol> (GT); zero condition & zero state & ya.oll Al (MC), &80 dAls (GT); zero- dispersion -ya.0
Sl (MC), Sidd yauo (GT); zero- G dwd | -ya0 (M), dudls> yauo (GT) instead of yoo dudls | zero- grazing eyl -ya.0
(MO), <y youo (GT); Zero inflation sysnll pxuaill (MO), Syao esuai (GT); zero interest bound s35lall yanll a=ll (MO),
83 1> yao (GT),; zero- power dslbll-ya0 (MC), 845 oo (GT), zero profit syl adl (MC), $youo ay (GT) instead of
2byl yauo | zero rating 8.0l Cagaill (MC), $yiuo avinod (GT); zero-offset reflection & yaall a3V yulSsil (MC), LwlEsil
400 a1y (GT); a zero plural ;a.0)l go> (MC), youo go> (GT) instead of dJ go> \, zero- access Jgogll yoo (MC), jo0
Jgog (GT); zero shot & ya.0ll dbslll (MC), & oo dalb, zero mark yo.oll dolle (MC), & yauo dolc, zero-level address )lgic
Sruall Sgiuwadl(MC), s)ao Sgiuwe glgic (GT); zero- zero capability 4 yo.oll & ya.0ll 8)a8ll (MC), &4 0.0 838 (GT); zero
word 4 ya.0ll delSIl (MC), & ya.0 dalS (GT); zero- zero ejection seat s uoll $yuall Wil asdos (MC), sy 3yb asds (GT);
zero mils & yaall JuoVl (MC), $yiuo Juo (GT); zero time syaunll Cisgll (MC), Syino g (GT) Zero potential yinall ag=l
(MC), yaunll 3g> (GT).

Likewise, in some compounds with zero ya.all/ a0 as the second element, MC gave definite Arabic equivalents whereas GT gave
corresponding indefinite equivalents as in:

e audiometric Zero gsoull ;a.0ll (MO), o (wlis a0 (GT); biological zero =>glgull yanll (MCO), w=>gdgu yao (GT);
complement zero JoSall ya.0ll(MC), JeSall yauo (GT); non- zero yaoll pe (MC), syoo e (GT), phonetic zero .0l
wigall (MO), g0 yao (GT); physiological zero (w>¢) gumdll yanll (MO), (s>g)guums yauo (GT); suppressed-zero instrument
digiSall yaall 8151 (MC), &igiSe yauo AT (GT); division by zero ool (e dawill (MC), Jauo e dowill (GT).

However, in a few similar Arabic equivalent compounds with zero as the second element, MC gave an indefinite equivalent (;a.0),
whereas GT gave a definite equivalent as in:
e ammo zero 4,00 b5y (MC), yao 83l (GT); zero tolerance zoluwi youo (MC), aolwdll pac (GT), Zero frequency 35,5
Sy (MC), yaunll 33,5 (GT), zero option $yeuo jus (MC), yauadl jUs (GT); zero hour yaoll deludl (MC), yaundl delw (GT);
Zero Gap & oo bg=s (MC), yaoll 84=0 (GT); Zero power-level syao dslb Sgiwe (MO), $yao d&lbll sgie (MC); Zero
rate yo0 duy yooll ymw (MO), Jaoll Jase (GT); Zero Goal syao wwan (MC), yaoll wiaa (GT),; zero elimination dll;)
4,80 (MQ), yauoll dlj) (GT).

3) Translations with an Awkward Word Order
In 11% of the data, GT gave equivalents with an ungrammatical, awkward, and scrambled word order, compared to less than 1%
by MC as follows:
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Examples of equivalents given by GT are: audiometric zero ysow Gulid 8.0, complement zero JoSell a0, count zero
interrupt dsblioll ya.n/ a2l yao; enter zero yanll Jg>5, sum-game- zero a=lll ¢ gozo o0, the zero modification in the
past tense of “cut”olall ghdll o) o $yauall Jyamill; zero allomorph Jilaie JSuiv yauo; reactor &b Jelao yo.0, zero for
zero approach yaoll zgil youo, zero goal ya.oll s, zero interest bound 835 3> ya.0 , zero knowledge about dsysell o0
dic, zero- line b3 ,a.0; zero load Jo> a0, zero lower band Jaw glaj J_mo/ud)i Ui yao ; zero potential yo.oll 3g>;
zero power reactor d&slb Jclao 8.0, zero power-level sys.0 dslbll sgiuws, zero rest-mass diSlw diS a0, zero sum
Egox0 00/ SHu0 € geze/ 300 duoxell; zero zero sya.o yao; zero-access addition oo Jgog dslb| ; zero-address
instruction ,ao olgic Ologlsi ; zero-cut crystal [ oo dcgbin 8)5l; zero-offset traces ,Ul &) a0 dslj)

H

Examples of equivalents with an awkward word order given by MC are: zero-address instruction s;anll ¢lgic Olowlsi;
zero divisor yo.o pgude, ZEro-sum game oo ¢ goxo asl; zero flag 4 yoo ple.

4) Faulty Equivalents with a Reversed Word Order
In 12% of the zero-expressions in the sample, MC and GT gave similar Arabic equivalents with a reversed word order, whether
‘zero’ is the first or second element of the compound.

Examples with zero as a first element of the compound are: zero- speed ya.oll dcw pUai (MC), dejw you0 (GT); zero
elevation sya0o ¢lay)l (MC), elaiMl )00 (GT); zero energy reactor yanll &b Jelao (MO), &slb Jeloo oo (GT); zero
fraction ya.nll ;S (MC), ruSll yao (GT); zero power reactor & younll 8y3all Jeloo (MC), b Jeloo yauo (GT); zero sum
yuall ggaxo (MC), g gozo yauo (GT): zero balance $yoo dwoy (MC), 3woy yoo (GT); zero adjustment ya.oll Jyasi (MC),
Jiasi yao (GT); zero air youoll clga (MC), clga a0 (GT); zero fuel younll 3939 (MC), 3939 youn (GT); Réseau Zéro aSui
yuall (MC), &Swib yao (GT), zero knowledge about e oo 49120 (MC) dic doysall yao (GT), zero load syao Jo> (MQ),
Jo> syauo (GT); zero interest bound 335l s anll A=l (MC), 8156 2> yauo (GT); zero bit 4 yaoll didl (MC), Cu yauo (GT);
zero bound a0 3> (MC), 3> yauo (GT); Zero defect 44 0.0 wgic/Syo wue (MO), wgrll yan/ wusll oo (GT), zero-cut
crystal ghdll 4 8.0 )5y (MC), [ 100 dcgbidn 8yl (GT);

Examples with zero as a second element of the compound (17%) are:

Triple Zero J&oi G\ (MC), S\ a0 (GT); center zero ya.n0ll 3Sy0 (MC), 3530l ya.0 (GT); time zero ya.0ll oy (MC), a0
wioj (GT); output zero yaall zlys| (MO), z yxell yauo (GT), aleph- zero ya.o -aJl (MO), ol ya.0 (GT); measure zero wlis
yuadl (MC), ywlbs yauo (GT); suppression zero yaoll S (MC), cusdl Jao (GT);

In many cases, MC and GT gave equivalents with different word orders dslj| ;94 JuwlS=il (MC) and 4 ya.nll &Ll Gusil
(GT) for zero-offset reflection; temperature zero & zero temperature for yo.o 8,ly=ll ; distance zero & zero distance for
oo dsluell.

5) Mismatch between Source Expression and Equivalents in the Derived Form and Part of Speech
In 5%, MC and GT gave faulty Arabic equivalents with different derived forms as in:

output zero yo.oll glys] (MC) & z 320l yauo (GT) instead of Olsyxe a0,

zero balance ylyradl younll (MC) & 5lgi youo (GT) instead of ()3lei yoo / youo jlgl.

zero bias =il yoo (MC) & j3u=il yao (GT) instead of ju=il yo0 /300 jumi.

zero divide & )80 dous (MC) & $youo pud (GT) instead of yoo e dowdll.

zero matching syaoll Gl (MO& & a0 daylbo(GT) rather than dalow yao.

zero output yéuo zili (MC) & yauoll z e (GT) instead of yao 2l gl yiuo dae.

zero position & ya.0 dsubg (MC) &yaunll gibge (GT) instead of claiMl go g/ yaunll dusubg depending on the area of
specialization.

zero product o giie (MC) & syan 2l (GT) instead of yoo zilll.

zero-width joine $yavo oy pleuail Juoge (MC), & youo yoye duog (GT) instead of yoo dbye Juoge.

MC and GT gave equivalents that do not match the source zero expression in part of speech. In zero expression that contain a
verb, the Arabic equivalents given MC and GT contain action nouns, not a verb as in:

allow zero (verb) yo.oll zlowd| (MC) & @ 2 gouno yauo (GT) instead of yauoll zowwy
enter zero (verb) yo.oll J153| (MC) & yaunll g5 (GT) instead of yao Jb_»i

6) Use of Word-for-Word Translation instead of Conceptual Translation

The main translation strategy followed by MC and GT was word-for-word translations, which followed a linear word order that
mimicked the structure of the English compound, although Arabic compounds do not have the same word order. This is evident
in the examples in all previous sections.
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Data analysis revealed that 43% of the zero expressions in the sample require conceptual translation which involves adapting the
Arabic equivalents to preserve the intended meaning and adapt the lexemes to fit the linguistic and cultural norms of Arabic.
Conceptual translation aligns with natural language use and ensures that the meaning is contextually and culturally accurate.
Despite that, MC and GT gave literal, word-for-word equivalents which are not used by Arabic speakers. In some zero expressions
with a specialized meaning used in a particular context, conceptual translation is mandatory as in the following examples:
o Arbitrary zero sawsill ya.nll (MO), (Slgsine yauo (GT) instead of oyd yauo.
o zero- speed ,a.oll dcsw plbi (MC), dcsw yiuo (GT) instead of yauo - oo plas /elas)Vl plasily 4yl plasil pUas
(4 )Saue).
e zero- coupon/Zero coupon Syao ;gisS (MC), dogwd oo (GT) instead of 393ya)l yauo / Jle (g /09195 g/ paas M.
o zeroduty & i dage (MC), & yiuo Slzly (GT) instead of(ddle) gaeli glayl (9 Slysiawl /&S yaz pgay My /6Y au).
e zero-address instruction syaoll (lgic Sledsi (MC), Syuo lgic Slowle (GT) instead of ;uglic \o )oi.
e zero for zero approach yio agi (MC), yiuall el yauo instead of yiall Jilio yaall lise.
e Zzero position & oo dusubg (MC), yunll gbgo (GT) instead of /bosi (dwids) vVl gbg.
e Zzero zero operation & ya.oll 4 0.0l ddesdl (MO), yan Jusuini (GT) instead of ddes]l o 3gaui 5.
e zerorating syuall cuiail (MO), syao Cayivad (GT) instead of pac/ duole| &baonll dogdll e dy jall (o clac|
(4uiss) dy pol) ¢ gzl .
e zero-access storage Syuo Jgog i (MC), Jgpog o9 i (GT) instead of 3 =i/ (duySawe) VI juas o il
(womlall iy Souie) pbd Jpogi. ‘
e ground zero yanll dbii (MC), o)l yao (GT) instead of /ylzail dhdi/ duulwll 1aiall dAGS /(Jeblis hdue.
e Zeroreporting £NM| pac (MC), ya0ll 85 (GT) rather than OV Ggas pac e guuill.
e zero elimination a0 dlj] (MC), yaunll dlj) (GT) instead (dyias) ,lawoVl i,

e Zero printing & oo dclb (MC), 4 0.0 dclib (GT) instead of (dwiss) dslai Je dclibo.

e Zero-Point Vibrations yo.oll dbdi Oljlyisl (MC), yanll daai Sljlyial (GT) instead of (44ds5) asu W Ol3ljisl.

o Zerodatesyio &,li (MC & GT) instead of zl,V1 ool 3320 )l

e Zzero draft 4 8.0 83gme (MC & GT) instead of (duwluw) dayig 85 gute/(dulo) ngi 83 guLo.

e zero-bracket amount )00 Gugds &le (MC), $yao Lugsd &lue (GT) instead of (duigils) dy roll debls e dy b
e zero downtick 0o yolaxil (MC & GT) instead of j=wdl Gliy Olaaall S5

e Zero-deposit import gla] g9 slpiwl (MC & GT) instead of dloac Jyg=i g3y 3lyuiwl

e  Zero-power reactor & ;oo &b Jeloo (MC & GT) instead of doaxicdl 838l Jeloo delbiwll $yow Jelao/

7) Word-for-word Translation vs Modulation

43% of the zero expressions in the data require modulation, i.e. using a phrase that is different in the source and target languages,
rather than a word-for-word translation, to convey the same idea. Instead of using a0 every time a compound contains ‘zero’,
Arabic uses some negation particles as .94 ¥ .\ .93 or negation lexemes as in Table 1 that mean void, without, lacking and the
like. Modulation makes the language sound more natural and makes the translation more fluid. It helps avoid awkward or overly
literal translations while staying true to common language use. It is clear, concise, and fits perfectly in both formal and informal
contexts. These alternatives (with negative particles or lexemes) fit the context well without relying on the rigid use of 0.0 .

Table 1: Examples of Negation Particles and Lexemes Used in the Translation of Zero Expressions’

Devices Examples
09 without: zero duties pgw) (9, Zero interest 1ilgs (9 ; zero-deposit import dec Jig=i 9y 3lywiwl; zero-defect
culture ugic Hgd dcly).

09> without: zero tillage &ly> 93, zero coupon Jle 5939 /59985 09

AL without: zero degree tooth/ zero degree tooths L3> \y ‘aw, zero downtime glhhai| \u; zero profitas, \u ; zero-
balance account spoy Ny wlws | zero-dimensional system sy \y pUAJ

T https://www.almaany.com/ar/dict/ar-en/zero/
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\l no: a zero plural d ge> N, ammo zero '(saJ) ddyie 83123 A>gi V) non- zero $yao N non-zero-sum game b1yl
Sl 44 y8.0 V) zero breakdowns JUocl a>gy \; zero correction au=ai \; zero tolerance plasil/zolui
Joaxill

pdc not zero rating dsbawd| deyddl (e dy jall o clac] /dy jol) g ozl poc

plasil lack of:

zero beat Ol pall plasil; zero bias ju=iVl plasil; zero boost b glxe biis plasil/ jymell baall plasil
yxally cloglly 3989]l; zero carrier dol=ll d>gall olasil ; zero deflection sly=iMl plasil ; zero- dispersion
il plasil; zero efficiency zUWNI (e 838l pac/ clasl plasil ; zero frequency 35,1l olasil; zero
gravity duddl elasil/ )9l plasil; zero load Je=d! olasil ; zero potential 3g=J1 plasil ; zero signal plasil
alhla)l; zero torque olgll pie plasil /eizall )33 e elasil; zero visibility 45,1 plasil ; zero-economic
growth >LaisV| gaill plasil; zero-waste strategy &laill plasil duzuilyiwl, Zero Breakdowns JUacll plasil;
Zero gravity dudll plasdl,

J> does not
contain/free

zero-percent fat; ;9831 o J; zero-percent fat ool (o JB jao el duw; zero defect wgic M
ol o (M5/

p=ie void of

zero discharge pisis g 5b; zero-offset reflection 3=l pasio LulS=il

dogasall zero rest-mass dogiall gl AiS
Negative zero-length string d¢)ls @l
Lexemes zero fuel Bblai 398g]l 5laj

zero- content sgixall ¢,

In all the zero expressions in the sample that require modulation, MC used modulation in translating 6% of these zero-expressions
only as in zero-address instruction sy lgic Gl3 Oledsi; zero-deposit import gla| o934 slyuiwl; zero reporting LM pac, zero
gravity duill olasil; zero-waste strategy SLlaill plasil dusuilyiwl; zero-pollution criterion &iglill plasil jlso, zero breakdowns
JUacll plasil. Likewise, GT used modulations in translating 4% of those expressions only such as zero-deposit import g3y 3|l
¢lal; zero-energy house &b y93a Jjio, zero-access storage Jgog 9N (133 zero-defect culture wgue gd dclyy zero defects
wousll o 5. The vast majority of the zero expressions that require modulation were translated word for word. Zero expressions
that were correctly modulated by MC and GT are those that are very common and are frequent in daily use, and those with a

transparent meaning.

Other examples of faulty translations that require modulation are:
e Zero Reference syao 4857 (MC), yaoll g0 (GT) instead g0 94
e Zero beatyoull -ya.0 (MC), youi yao (GT) rather than &b pall plasil
e Zero allowance zlowd! yauo (MC), Jau yauo (GT) instead of tris b zladl pac
e  Zero reporting M)l 0ac(MC), yauoll y a7 (GT) instead of Ulely Jo0/OY Ggas pac e gulyill
e  Zero duties 44 0.0 Olzlg instead of pgw) g1
e Zero crossing $yano jgie (MC), $youn gblai (GT) instead of gblai V

In some other cases, the same zero expression has several equivalents with multiple modulations because each expression is used
in several contexts and domains as in the following examples taken from Almaany dictionary:

o Zero duty &,8.0 dage (MQ), & 0.0 lzlg (GT) instead of ¢uoli glayl ;g dlywiwl /dsS yoz pouuy Wy /€Y aw)

e Zero coupon o gigS (MC), dosws yauo (GT) instead of sgayall J00/ 9195 Hg3/3le 930/ puas diuw

e zero-coupon bond euaz Olaiw/ 3ilge W Olaiw /dopws Gy diw /2lgs gy Aw.

e Zero-rating dy yall ¢ gunzll pac/ G jo clac].

o zero death las triyasdl (a3l (6 8,08 @80 Jusy 536 e dpdleall wliall il (e dlilanll 8,5U8J1 5338: 3l plasil .

e Zero suppression/zero suppress., ol cuS/ Gewll guall il doall doyac el Bis/ sl laoll aljl/ HlaoVl elal)

o zero growth/yaall sic goill Jisb / jauall geill / yao goi geill plasil /345y — padi / pe /pgisall goill /goill plasil /g0i M /

iU,

o zero energy &bl yan/ d&slb W/ d&8Ual plasil .
e zero-waste strategy degisall Glladl duzuilyiwl/ SLLWI duzuilyiwl.
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8) Faulty Translation of Zero expressions with Polysemous Lexemes

In 31% of the data, the zero expressions contain a polysemous lexeme with multiple equivalents in Arabic, whether it is used in
one domain or numerous domains and contexts. Here, both MC & GT failed to select an Arabic equivalent that matches the actual
meaning of the polysemous lexeme regardless of the syntactic structure of the total equivalent compound in Arabic as in the
following example: a0 85kl material zero (MC) vs article zero (GT); zero balance a0 3oy (MC) & o gjlgd (GT); elimination
zero yauoll sde cbaddl (MC), Wil yao (GT), trailing zero =Wl a0 (MC), pﬁo yuo (GT); zero adjuster syanll buball (MCO), yao
Jiss (GT); Zero allowance glewd| ya.0 (MC), Ja youn (GT); zero carrier sysuoll JSWI (MC), a0 Jols (GT); zero output $yan gili
(MCO), yooll zy3e (GT); Zero Padding & yo.o dusi (MC), ya.oll gius (GT); zero position 44 a0 dusubg (MC), younll gibge (GT); zero-
rated ya.oll Jase (MC), yauoll i (GT); zero setting yaaill dlae] (MC), Syuo bus (GT) instead of yaoll Je buwall; zero shift
syuall Jexill (MO), 400 d5lj] (GT); zero state & 6.0 dpo (MC), 4400 dl> (GT), zero zero operation & ya.0ll & 8.0l dules
(MO), sybuo Jasuiss (GT).

Further examples of faulty lexical choice in the translation of zero expressions with polysemes are:
e False zero b s yao (MQ), ily yao (GT) instead of s> e oo
e Size zero jao yulie (MQ), yoo px=dl (GT) instead of a0 ulas
e Zero above §gé ya.all (MC), wlel yao (GT) instead of yaoll §gé
e Zero compression o s instead of lasVl Jlyis
e Zero connector oo Juoge instead of ya.o bulyll
o Zerokill oo Jis instead of jlanll Lsixy
o Zero offset 0o yougsi (MC), & a0 d5lj] (GT) instead of jay g=ill Ll
o  Zero- power daslboll -ja.0 (MC), 845 ya.0 (GT) instead of &b oo
e Zero saving oo dlac] (MC), syao yuo47 (GT) instead of j5oVl plasil/ ol yao
e Zero slashing & a0 dl> (MC), $yiuo ghié (GT) instead of LoVl cdouis
e Zero suppression ,io g6 (MC), $yiuo zS (GT) instead of /wguwlzdl gubll bl dpanVl doyac ol Gis /el dl)
/sl clel]
e Zero waste & a0 OLlai (MQ), ¢)auo jaa (GT) instead of BLlei Jo0
e  Zero zero condition glhwell ya.nll UI5(MC), oo b b instead gl yaunll

9) Synonyms in Parallel MC and GT Translations of the Same Zero Expression

In 17% of the error data, MC and GT gave synonymous lexemes for the same zero expression. These are marked in bold type in
the following examples. In many cases, the lexeme in the English zero expression has two or more synonymous equivalents in
Arabic as in above zero g6 ,a.oll (MC), el a0 (GT); zero base yulwl yao (MC), 53els yauo (GT); zero fill & ya.0 dusi (MC),
Sy ede (GT); zero proof syao SWil (MC), syuo gy (GT) instead of Wil ¥/ Ol yao ; Zero suppress oo ged (MC), &S
Sy (GT); zero tick & 0.0 o (MC), 4,00 48> (GT); zero waste 400 Oblai (MC), ¢80 jan (GT); zero-power-factor test
4 a0l élall Jole Wizl (MO), syaall 8)adll Jole jLis| (GT); zero-sum game,ao ggoze dusd (MC),yo0 Ribaxe du=l (GT); zero-
zero ejection s o.0ll yanll WIS (MC), syau0 d4b (GT).

In zero base budget &, 6.0 &jlge (MC), duuluwl dilise ,a.o (GT); zero-based budgeting ,a.0)l e dyinall &jlgall (MC), dxiljuall
4 y0.all (GT), dijlge & duiljre are regional varieties. In zero-coupon/Zero coupon s a.0 ja18S (MC), dewws a0 (GT); zero-coupon
convertible Jyg=ill Juls 59198 ggd diw (MO), & y00 dogwdy Jug=ill Juls (GT); zero code syanll 398Ul (MC), 3oy yauo (GT), one
equivalent is a loan (borrowed) word and the other is a native Arabic word.

It seems that the exact Arabic equivalent to each zero expression with a polysemous lexeme is not standardized in which case, Al
(MC & GT) treated and translated the compound as consisting of single discrete words, not as a unit with a specific meaning.

10) Translation of Zero Expressions with an Idiomatic Meaning

Very few Arabic idioms were translated correctly by both MC and GT. The Arabic expression /il ;a0 sle was translated as
returned empty-handed by (MC) & He returned empty-handed by (GT). Some other Arabic idiomatic expressions were translated
correctly with variations in word choice as in yo.0 &luell o doauo a slap from point zero by MC & Slap from zero distance by GT;
Hlgzdl Jgd ge JSlie yauo dwluw zero problems with neighbours’ policy by MC & zero problems with neighbouring countries policy
by GT.

Despite that, both MC and GT failed to give the underlying meaning of Arabic zero-expressions with an idiomatic meaning as o0
Jlewidl e which means has no value. Both gave the literal translation zero on the north (MC) and zero to the north (GT) which are
meaningless and do not convey the underlying meaning used in common usage.
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Some Arabic idiomatic expressions were translated correctly by GT only as: :u)luwell ja0 Zero Tracks; ;g4)S youo CwlS>gs Zero
Carbon Podcast; yaunll (o <lall" zoliyy Meeting from Scratch Program. On the contrary, MC failed to capture the underlying meaning
of the same idiomatic expressions and gave faulty English equivalents that are either semantically or syntactically deviant: ja.0
obwall Zero of both tracks; ;g1)S yeuo Cuwl8sgs Carbon Zero Podcast, wuoll o <" zoliy The program Meeting from scratch.
MC gave a faulty definite equivalent whereas GT gave a correct indefinite equivalent as from hero to zero ya.all J| ol (o (MC),
sao ol by go (GT) .

5. Discussion

Findings of the current study showed that MC and GT gave correct equivalents to 29% of the zero-expressions in the sample in
the current study compared to 48% of the Gaza-Israel War Terminology, and 68.6% and 74.5% by MC and GT of the medical terms
respectively (Al-Jarf, 2025a; Al-Jarf, 2024b). This means that zero-expressions are more difficult for Al to translate. As a result, MC
and GT provided Arabic equivalents to zero expressions that have semantic, contextual, lexical and syntactic errors. GT, in
particular, seems to follow a linear left-to-right word-for-word order in translating zero expressions. It treats compounds as
consisting of unrelated constituents as in the case of Arabic equivalents with an awkward word order where GT translated each
independently of the other. MC mostly provides Arabic equivalents that are definite ()a.all/;0.a]l). The most common translation
strategy that both MC and GT follow in translating zero expressions from English to Arabic is word-for-word, literal translation.
Both have difficulty giving Arabic equivalents that match the natural Arabic compounds in lexical choice, word order,
definiteness/indefiniteness, and in the overall general or specialized meaning.

The semantic, contextual, lexical and syntactic errors found in MC and GT's English-Arabic translation of zero expressions in the
current study are consistent with findings of other prior studies in the literature using a variety of Al tools in translating
metaphorical and idiomatic expressions, proverbs in numerous language pairs. For example, In Spanish, Systran, Deepl, and Google
Translate could not make use of the contextual cues in the English text that were important for disambiguating the meanings of
metaphors and polysemes and produced suitable linguistic units in Spanish (Boieblan, 2022). In Chinese-English MT, Yang &
Zhang (2024) found language ambiguities. Polysemes, homographs, idioms, and proper nouns were challenging for MT. In
Croatian, polysemes with multiple meanings in various text genres constituted a main problem for MT (Tudor, 2017). Similarly, MT
had problems with English-Georgian translation of words with different meanings (Akhobadze, 2019). In Kannada language in
India, the occurrence of polysemes in sentences led to ambiguity and it was often a nuisance in MT translation to English due to
the incorrect interpretation of the sentences. MT could not identify the part of speech of the polysemes correctly (Desalli, Anirudh,
Prajwal Pai, Rajeshwari & Kallimani, 2020). In Hindi, Word Sense Disambiguation was one of the main challenges that MT faced
because it selected the wrong equivalent verb (Mall & Jaiswal, 2017). In Indonesian-English translation of sentences, MT had
difficulties handling homonym and polyseme ambiguities (Abdullah, Sarno, Purwitasari & Akhsani (2023).

Furthermore, word-for-word (literal translation) strategy that MC and GT followed in translating zero expressions in the current
study are similar to the literal translation strategies used by MC ad GT in translating medical terms (Al-Jarf, 2024b), educational
polysemes in full-text Arabic research articles (Al-Jarf, 2025a), Gaza-Israel war terminology (Al-Jarf, 2025b), Google’s English-Arabic
translation of technical terms (Al-Jarf, 2021), and translation of English technical terms to Arabic by Google Translate (Al-Jarf,
2016a).

The word-for-word (literal translation) strategy that MC and GT followed in translating zero expressions in the current study is
similar to the literal translation strategies utilized by translation students in translating numeral-based English and Arabic formulaic
expressions (Al-Jarf, 2023b), ibn (son) and bint (daughter) fixed expressions (Al-Jarf, 2023a), dar (house) and bayt (home)
expressions (Al-Jarf, 2022a), time metaphors in English and Arabic (Al-Jarf, 2023c), common names of chemical compounds (Al-
Jarf, 2022d), color-based metaphorical expressions (Al-Jarf, 2019), om- and abu-expressions (Al-Jarf, 2017a), English and Arabic
binomials (Al-Jarf, 2016b) and English neologisms (Al-Jarf, 2010).

The high frequency of translation inaccuracies occurring in Al translation of zero expressions in the current study are due to several
factors. In searching for an Arabic equivalent, Al relies on (i) its built-in knowledge and resources to translate terms such as linguistic
databases that include examples of common terminology in both English and Arabic; (ii) domain-specific contexts that use patterns
observed in areas like computer science or mathematics; (iii) translation patterns that help Al adapt to the nuances and intricacies
of the target language; (iv) searching the web if needed; and (v) a sophisticated language model trained on extensive linguistic
patterns across multiple languages. Al translations usually come directly from its trained linguistic capabilities. This training helps
Al recognize grammar, idioms, and vocabulary, enabling Al to generate translations without directly referencing external
dictionaries or corpora in real-time. Al relies on its own internal data and training to generate translations. Sometimes there are
gaps and inaccuracies in these which lead to mistranslations. Moreover, many Al translation models are trained on large corpora
of bilingual texts that include technical jargon. The phrase "4 yo.0/$)0.0" seems to appear frequently in contexts such as science,
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finance, or engineering, reinforcing its use as the default choice for translating "zero." In addition, Al translation models rely on
patterns in their training data. If the data lack diverse examples of "zero expressions,” the Al model may not be able to handle such
phrases effectively.

The frequent use of "& a0/ s1u0" as a translation for "zero", and literal word-for-word translation rather than conceptual
translation or modulation stems from several systematic tendencies and challenges inherent to MT systems. First, the word "zero"
is inherently linked to the Arabic word ";a.0," which denotes the numeral 0. MT systems often default to this equivalent for
simplicity and clarity when handling numeric or technical expressions. Secondly, MT systems prioritize literal translations over
conceptual ones, particularly when interpreting expressions that combine "zero" with abstract ideas like "interest,” "lift," or
"downtime." This results in rendering "zero interest" as "& ;6.0 856" instead of a more idiomatic equivalent like "33l >g>9 @ac”
(absence of interest). MT systems often default to directly translate words like "zero" without accounting for their conceptual
meaning. For example, "zero profit" (sysall zuJl) sounds correct linguistically, but conceptually it might not align with how profit
or financial loss is expressed in Arabic. They often default to literal translations when faced with idioms or abstract phrases. While
literal translation preserves the form of the original zero expression, it often misses its intended meaning. Al translation lacks
conceptual adaptation and may focus solely on word-for-word rendering rather than conveying the underlying idea. In cases like
4 yaall 4 ya.0ll 8ya8ll for "zero capability”, duplication occurs due to misunderstanding how "zero" interacts with other words to
create the intended meaning.

The use of definite equivalents (with "JI") 4 a.0ll/sya.nll/ a0l versus indefinite equivalents (without "JI") 4 0.0 /$y00 /00
in the equivalents highlights key differences in how MT systems like MC and GT operate. MC might default to definite equivalents
containing yaall/yanll, whereas GT might default to indefinite forms ,a.0/,0.0 as a simpler approach, especially when the
context is ambiguous, as indefinite nouns are less restrictive. Adding "JI" often conveys a specific and formal meaning, which MC
might perceive as necessary for clarity in certain technical or specialized expressions like "s,a.0ll b.all. GT, on the other hand,
might prioritize versatility by using the indefinite form. This choice leaves room for adaptation depending on the broader context
of the sentence, which it doesn't always have access to.

Arabic native speakers naturally tend to use expressions like i) 91 ol 2Uyl ¥ ol 2, yiuo instead of syaunll zi,Jl which are more
idiomatic and reflective of Arabic linguistic norms. Arabic tends to use concise, straightforward phrasing when expressing absence
or lack of, which aligns with "zL,i ,a.n" or "zL,i V." The literal rendering of "zero" as "s,aall zu,JI" feels unnatural and rigid in
everyday speech or even formal writing. Arabic often emphasizes verbs or negation ("V" or ";g2") to express absence or
nonexistence, which is why "zl,i V" (no profits) or "z, ;94" (Without profit) fits better linguistically and culturally. Al usually opts
for literal translations to ensure clarity (like "0l 21 J1"), but sometimes it misses adapting the phrase to match the way speakers
express the concept naturally.

Lack of context seems to be another reason. Since the zero expressions were translated in isolation, i.e., without specifying a clear
context or domain in which they are used, MT systems may struggle to interpret the conceptual intent behind phrases like “zero
downtime" or "zero pressure." The literal approach to translation can help avoid ambiguity but sacrifices nuance, such as saying " \
Jb=i Gsg 194" (N0 downtime) or "lbsuall plasil” (absence of pressure). Zero expressions have multiple meanings in English, such
as representing absence, balance, or even starting points. Without clear context, MT systems may misinterpret them. Expressions
that are idiomatic or culturally specific, like "zero expressions,” may have meanings that depend heavily on their context. MT
models might struggle with these nuances, leading to incorrect or overly literal translations. The word "zero" in English signifies a
numeric value, absence, or metaphorical meanings (e.g., null, none, base level). Without specific context, MT systems may
misinterpret or oversimplify it. Technical terms like "zero-offset reflection” or "zero-based budgeting" require specialized
knowledge in fields like finance or science. If translation systems lack expertise or relevant examples in their training data, they
may produce awkward or incorrect equivalents.

Furthermore, Arabic may conceptualize certain ideas differently from English, such as omitting direct references to "zero" in favor
of expressions like "pac" (absence) or "slasil" (lack of). Al systems lack the cultural insight that helps make these adaptations
sound natural. Arabic, like other languages, has its own set of idiomatic expressions and cultural references. English to Arabic
translation requires more than linguistic equivalence—it needs cultural adaptation, which MT systems can struggle with. Arabic
may not use "zero" in the same idiomatic way English does. For example, "zero defect" (wgu=ll ;8.0) isn't a natural phrase in Arabic
culture, as Arabic might express it differently, such as "wgic ya.0" (complete quality).
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6. Recommendations

Improving MT systems to address problems requires a multifaceted approach that includes the following: (i) Since MT systems
often fail to grasp the context behind zero expressions, leading to mistranslations, the incorporation of contexts to understand
whether "zero" refers to absence, neutrality, or numeric value will guide translations. (ii) To avoid literal translations of idioms and
phrases that fail to resonate with Arabic native speakers, databases of idiomatic and natural language use can be built for English
and Arabic languages. This can help MT systems offer translations that reflect common usage, such as "CLUi V" for "zero profit"
instead of "ya.all uyJ1." (iii) Expanding and diversifying the Al training datasets, including examples of both formal and informal
language usage of zero expressions, as well as domain-specific zero expressions. These may help solve the problem of inadequate
or unbalanced training data that leads to recurring translation errors. (iv) Since MT Systems lack the ability to learn from mistakes
in real-world translations, implementing feedback mechanisms where human users can report mistranslations, would help MT
systems improve over time. (v) combining MT with human editing, especially for complex texts or technical content, can help MT
systems handle the nuanced or highly specific translations of zero expressions,. (vi) Developing multilingual corpora that focus on
conceptual translation examples and teaching Al how to adapt meaning rather than just words, might overcome this problem and
combat MT systems’ default to literal translations of abstract concepts as zero expressions. (vii) Al systems can be equipped with
rules for definite article {al-} =il JI use that aligns with the stylistic preferences of Arabic to overcome the overuse of the
definite article (wy =il JI) that results in unnatural phrasing.

The above enhancements require collaboration among linguists, Al developers, and native speakers to ensure that MT systems
meet linguistic and cultural expectations. To improve accuracy in such cases, translations yielded by Al need human intervention
to account for the conceptual and idiomatic meaning of "zero" in each context.

Moreover, this study fosters an attitude of caution and critical thinking. Translation students, professional translators and
researchers should use Al in translating zero expressions and other fixed or idiomatic expressions with caution. To understand the
concept, they may first check the definition in an English and/or Arabic paper, online or mobile bilingual or monolingual dictionary
(Al-Jarf, 2022¢; Al-Jarf, 2022¢; Al-Jarf, 2020; Al-Jarf, 2014). They need to revise the translation given by Al, fix the word order, pay
attention to the definite article, and ensure the constituents of a compound adhere to the Arabic word order and match the source
expression in part of speech, derived form, gender, number and so o. They can use a variety of technologies and translation
memories to store their glossaries and translations for future reference (Al-Jarf, 2017b; Al-Jarf, 2009).

Finally, Al translation researchers should continue to test Al's ability to translate a variety of genres and other idiomatic and fixed
expressions from English to Arabic and Arabic to English such as binomials, color-based metaphors, common names of chemical
compounds, time metaphors, ibn (son) and bint (daughter), dar (house) and bayt (home), and om- and abu-expressions and
different types of neologisms in the future.
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