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Abstract

It order to enable the g ion of valid sy ic rules for
automaiic translation from English into Hobrew-Arabic, basic
merphotogical features of the passive as well as its semantic
functions, syntactic structures, and distiribution restrictions
arg examined here. This study has led to several basically
gynlactic translation rules. Some of the rules which deal with
the English-Arabic translation have been tested in a smatl
framework of real compuier programming environment, and
examples of the translation are presemed.

Introduction

In the field of synlax, the passive has been accupying a
very imporlant place for a very long time. The elusive
links between passive and active forms, which are mor-
phologically marked by various devices in many lan-
guapges, have intrigued many linguists and yielded many
approaches to Lthis issve in Lhe literature.

Some of the recemt approaches, which are naturally
based on Lhe previous views in 1heir deep-set basis, were
sindied as a preliminary stage of this research. It was
hoped that an snalysis of hese issues may bring oul
undertying linguistic structures in each of these lan-
guages and serve as a basis for defining rules for
uutenlic franslation.

Siewiceska (F984) analyses the Tacts atong lines of
comparalive linguistics and from the general point of
view of universal linguistics, though, as she notes, not all
languages attest the passive. Also Shibalani (1985) de-
seribes the issue [rom a general linguislic point of view.

For the English passive, the recenl comprehensive
baok by Quirk et of. (£985) has also been consulied.

Saad (1982) analyses the passive in modern literary
Arabic by the case grammar method. (As a matter of
fact, this approach has some common: features as that of
the classical Arabic [rom over LO0) years ago, cf.
Wright, 1967,

Cantarino (1974-5) providesimportant material on the
passive in modern Arabic prose, Though methodologi-
cally unlike Saad, it presents the facts mainly in the
‘convenlional' syntactic approach, it also provides many
details about the distribution and roles of the passive in
Arabic.

For Modern Hebrew passive, Rubinstein (1971), Ber-
man (1973, Chayen ind Dror (1976}, and Tsadaga (1981)
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have been consulted. Not much has been written con-
cerning this problem in Hebrew syntax, but as these
works represent the trunsformative-generative approach,
they deal also with the passive in Hebrew.

In the following we bricfly review the morphology
of the passive in the three languages under study
(Section 1), the types of the passive in linguistic literature
(Seciion 2), and the occursence of the passive forms and
their selections (Section 3). After these sections wilt
foltow our tentative translation rules (Seclion 4) and a
section on an actual automalic translation experiment
from English imo Arabic (Section 5).

1. Morphological caomparison

English has the least morphological complexity among
these three languages: its only method of transformation
it an auxiliary verb (‘be’ and rarely ‘get’)+the past
participle form of the main verb (e.g. The food was
cooked by the maid; the food got cooked).

Hebrew and Arabic have basically similar verb sys-
tems, which include iwo ways of passive ‘teansfor-
mations” (see Appendix I\

1. An ‘internal passive’, which transforms an active
verb-form into a passive one by a fixed change of
the vowel patterns, Thus, in Arabic, for example:
kataba' (he wrole) vs. kwsiba (it was written);
kaataba (he wrote 10 someane) vs. kewtiba (he was
written to); ‘aksaba (he made someone wrile) vs.
‘wk ik (ke was made 1o write); eic, And in Hebrow,
too: sipper (he tobd a story) vs. suppar (it was wold);
hixtiv (he dicrated) vs, huxtay (it was dictated}. But
in contrast with the productivity of this passiviza-
tion process in Arabic, where ten verb measures
may theoretically be passivized by this device,
Hebrew has only the above two forms of passive of
the parallel active verb patterns (measures),

2. A special pattern or “measure’ which denotes the
passive through its special prefix: ‘info’ ala in Arabic
and aif"af in Hebrew. As a matter of fact, Saad
{1982, ch. &) shows that Tnfaala in Arabic is not a
real passive but o reflexive, This observation is true
in part, at least, also concerning the use of nif"afin
Hebrew, for though aif “af is usually the passive of
verh forms in the basic measure (pa'al, or gal), it is
sometimes used with non-passive meanings, ¢.g.
wifgash {mee1), ne’efant (disappear),

As Arabic has more measures than Hebrew, it has
moere passive Torms 10 deal with than Hebrew, which
sitbation seems to require more rules for translation
from English into Arabic than into Hebrew. In addition,
the conditions for the wse of each of the passive forms
are more numerous in Arabic than in Hebrew, Thus,
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despite the common basic structural similarity belween
Hebrew and Arabic, the translation rules need to be
language-specific.

2. Types of passives

A main feature of the passive is that it is usually
contrasted with the aclive. Linguists have noted that
passivization is Hnked with ‘object prometion® and *sub-
ject demotion’, and much debate is gaing on concerning
which of these processes is more crucial for the passive
(¢f, Shibatani, 1985), Some linguists claim that there is
no hasic fink between the aclive and the passive struc-
tures, and the link between them is formed on the exica)
or derivational level {Siswierska, 1984: 75). Siewierska
thinks that both processes ace important, but ‘demotion’
is significant especially ot the impersonal passive.

Siewierska (ibid.) classifies the passive into four types
which are attested in many languages: personal, im-
personal, periphrastic, and reflexive passive as well as
‘exceplions’ (see Appendix 11).

Hopper and Thompson ([980) analyse the passive as
part of the contrasts of transitivity and of topicalization,
i.e. transposing the pbject 1o the agent position, as past
of other high and low transitivity features, which are
actually semantic features. This approach is interesting,
but seems difficult to apply o automatic translation
rules because of its heavy semantic load.

Most of these {ypes of passives exist in Arabic and
Hebrew in varying distributions and forms. To the
personal passive, which is the most prevalent 1ype of
passive, Saad (1982) devotes a whole chapter, in which
he classifies smaller groups of passivizable and non-
passivizable verbs. Tn the previous groun he includes
Tmplemental verbs (e.g. open, hil, suck, kick, ete);
Physical Perception verbs {which may be stative, inchoa-
tive, and active); Reciprocate werbs (in measure [1);
Resultative verbs (¢.g. solve, desiroy, build, stop); Emo-
tive and Cognitive verbs (hate, envy, have pity, know,
ignore, undersiand, be sad, ete.); Verbs of Transforming
(appoint, make, name, etc.); Verbs of Acquiring (hold,
buy, adeopt, etc.); Causative verbs (make mell, make
unbappy, etc.); Yerbs of Certainty and Doubt (consider,
see, know, find, ciaim, etc.); and Miscellanea (Expose
verbs, Deciare verbs, Remove verbs, Surpass verbs).

Among the non-passivizable verbs Saad includes one-
place verbs (stative, inchoative, or active-intransilive},
defective verbs and “be’, and verbs of the type of ‘cast’
and ‘resemble’. {Some of these groups are described
alteady in classical Arabic grammar, cf, Wright, 1967,
vol. 2.). Tn any case, ‘the deep structure of Arabic

sentences . , . can be better described in terms of ergativ- -

ity than in terms of transitivity, that is in terms of cause
and effect’ (Saad, 1982 90), Saad then classifies Arubic
verb classes into four groups:

o morpholagically non.derived transitive verbs are
transitive;

« morphologically derived iransitive verbs are cause
ative;

« maorphologically non-derived intransitive verbs are
intramsitive;

s and morphoiogically derived intransitive verbs are
reflexive,

The transitive and reflexive verbs have the feature |-
middle}, while intransitive and causative verbs have the
feature {—middie}. Passive verbs are of the { +middie;
type, and may be transitive and causative verbs (Saad,
1982: 93-4}.

In Arabic, due 1o morphological rales, theoretically
any verb may be arbitrarily transformed to the internal
passive even if it is net *logical”, But in fact, passivizabil-
ity is decided by the verb's case frame and not by
‘peneral logic’, and not all veebs are pussivived {see
Suad's list above).

I Arabic the passive has a subject-agent which peed
nol be averl, nor the patient. Swd therefare ndvocates
to distinguisiv between subjectivization and passiviza-
tion, and formulates the lollowing rule: “The closest
noun phrase to the verb becomes subject provided Lhe
noun phrase and the verb ase nol separated by a
preposition’ (Saad, 1982: 64).

Impersonal passives occur in Arabic, as weil as in
English, Often, as Siewierska (1984) describes, im-
personal passives are derived of intransitive verbs, and
many of them of them are also locatives or time expres-
sions. CT: *niima fi al-bayti’ ((it) was slept in the house),
‘siica “llaa al-qudsi’ ((it) was gone to Jerusalem). Saad
considers such forms possible as a resuit of a Targetiza-
tion transformation. However, the verb in such cases
musl be in the ‘unmarked’ (impersonal) masculine 3ed
person singular.

In English the dummy subject ‘it* must appeas in such
cases, thus making the werb formally simifar 10 the
Arabic paltern, i.e. in Lhe 3rd person singular, Tt showld
be noted, however, that as in English, such Arabic
examples hardly occur in modern Standard Arabic,
although they are grammatically legitimate. Secondly,
such passives in Arabic occur with intransitive verbs
which govern ‘internal objects” and only with them is this
pattern possible {e.g. niima . . . "was slept’ siira . . . ‘was
gone'}. Impersonal passives such as “giila’ (it was said) or
‘‘ulima® (it was known, it was reporied) occur eften as
they are not transformed of intramsitive verbs,

In Hebrew similar structures exist, but we do nat
know that any case grammar analysis has been done yet,
to analyse the conditions ol theit usage, Tt should be
mentioned, that in Biblical Hebrew there occur ime
personal passive forms in the Ird person singular {cf.
Rabin, 1963, 1971). But in Modern Hebrew such *Bibli-
cal’ impersonal passive [orms do not occur and when
such passivization is required, it is usually done by the
impersonal active in the Ird persen plural,

3. Distribution problems

We have seen that in contrast with the one basic form of
the passive in English, Hebrew and Arabic presemt
numerous poteatial forms of passive, For nwomatic
translairon this seems to raise the question of definfng
which passive form {o use in each sitsation, since this is
not at all clear from the standpoint of the English
structures. In eelalively many cases, Lhere may be some
passive forms o one active verb form, each with jts
special semantic auance. It seems logical, then, to start
independently with each of Hebrew, Arabic, and Eng-
lish, and then compare results. A bilingual dictionary

Literary and Linguistic Computing, Vol. 6, Na. 1, 1930



may then help in solving problems of pattern selection,
by autematic reference 1o the correct passive sense of
cach meaning of the active o0t (e.g. | or Vil in Arabic,
Nif“al or Pu’*al in Hebrew).

But also distnbulion problems exist among these
languages. Etsewhere {Rosenhouse, 19588) we find that
Tor different Lypes of written discourse {literary, scien-
tific, and journalistic 1exts) there are dilferences in the
rate of occurrence of Lhe passive. English appears to
fave the largest rale of passive occurrence, Hebrew
follows, and Arabic lags far behimd. The dilference
bzlween the English and the Hebrew rate of use of the
passive is aat large bt solid. Arabie, however, tends Lo
use the passive onty when it is unavoidable.

The basic appreach in modern Arabic prose {cf,
Cantacing, 1975) is that in Arabic every finite verb has
a subject, and when the subject-agent is known {even if
not explicit), the verb has to be active rather than
passive. The use of passive for predicate topicalization
which is ofien applied in English is not used in Arabic,
for the “cleft senlence’ siructure is peeferred for this
problem. This reduces the rale of passive occurrence in
Arabic compared with English passives, though alse
most of the passive forms in English {aboul two-thirds
in fact—cl. Svartvik, 1966} are agentless transfors
mations of Lransitive verbs. In fact, however, passives
do occur in Arabic even when the agent is specified by
the *by phrase’. {Sand (1982; 36) also notes that such
sirnctures are peesent already in the Qur'an, i.e. since
classical Arabic.) Bul the above 'rule’ probably repre-
sents an inherent dislike of the passive in Arabic
erammar. These lendencies complicate the issues for an
automatic translation program,

In addition, a well-liked syniaclic structure in Arabic
fand 10 some exienl also in Hebrew), which ollen
translates English impersonal passives, is the impersonal
active which retains irapersonality’ nat by voice but by
the use of a *vague’ subject in the 3rd person plural.
(Impersonal passives ure related to, but should not be
confused with, impersonal active siructures, which exist
also in Enplish.) On the other hand, sometimes an
Arabic 16x1 may use the passive when no passive occurs
in an equivalent English texL.

Hehrew passives resemble the English ones in rate of
us¢ more than the Arabic passives do. Silk, aiso this
arca does not show in the Iranslation of a one-to-one
conformance with the English source. The main catego-
ries that are relevant for Hebrew are (accordieg to
Bermarn, 1973k ransitivity, reflexivity, middle, and
passivity. Also the perfeclive ard durative aspecls of
the verb forms (with and without time element), are
important as they affect the occurrence of the passive
participle. Following Saad’s analysis, ergativily should
be considered afso in 1lebrew: though theee are less
‘casures’, simibve principles seem to be pperating here,
toa, and we may iey ta apply his rules for the Hehrew
use of the patterns pu”af and fnf"af (real passive of
pi "of ol A i, cespectivelyd vs. nifaf {real passive of *gal’,
bul often mon-passive al ail) vs. hitpa™ elinitpa’ al
{reflexive, sometimes passive). Such information, how-
ever, would be included more easily in the bi-lingual
dictionary rather than in the syniactic rules of transfa-
nen.

Litarary and !incuistic Camnatina. VYol & Na 1. 1990

4. Tentative transiation rules from English into
Arabic and Hebrew

The tentative rles below are limited to passive cases as
they occur in the English source-text and will refer only
to *standard” Hebrew and Arabic texts (i.¢. without any
consideralion of different passive rules in any Arabic
dialects, ¢.g. Retsd, 1983, Rosenhouse, to appear). In all
the examples quated with the rules, the English source
sentcnee is translated first inlo Arahic Lhen inte Hebrew,
both in phonetie transcription,

Our approach 10 the subject was considerably influ-
enced by the ‘case grammas’ of “relational grammar’,
According to these theories, the relations between words
in any senience are based on deep sernamic relationships
which are termed agent, patient, goal, object, recipient,
benefactive, localive, 1emporal, etc. These retations also
govern the linguistic expressions which distinguish be-
tween the active and the passive (Saad, 1982). In fact,
many recent studies led 1o the conclusion that ssmantic
considerations operate on alt the levels of linguistic
structure, Thus, it is only logical 10 incorporate them
somehow also in any automatic translation.

However, this understanding had to remain here
implicit, since in the present framework our tools were
insufficiert for a complete semantic description of the
Arabic or Hebrew semantic systems.

Due to these pragmatic limitations, the rules presented
here are simplified as much as possible by referring to the
most basic cases, with the least possible reference to
semantically special verb or noun subgroups. The style
of the rules is also rather syniactic than semantic, due to
the same problem.

Stily, some semantic leatures which are cssential 10
each item are given in the dictionary, e.g. human or
animalte agen! requircd by a verb, governed preposi-
tion, gender and number specification. These were,
naturally, only few, in comparison with the semantic
features underlying any human linguistic communica-
lion and which would be required in a project on a
larger scale,

Rufe I I there is in the English source a *by-phrase’
denoting Lhe agent of an action specified by a passive
verb, then translate the sentence into Arabic while
transforming it im0 an active siruciure, Translation inlo
Hebrew will retain the passive structure as in the eriginal
English text, if no other restrictions prevent it. CL.:
The apple was caten by the boy
—‘akala al-waladw al-tuffanhata {active)
—ha-tapuah ne’exal ‘al-yedey ha-yeled (passive), bul
The apple was eaten —"ukilat al-tuffaahatufha-tapuab
ne’exal.

Ride IF. )T the active equivalent of the passive form in
English is a transitive verb, 10 be translated in the
dictionary inlo @ morphalogically non-derived Arabi¢
verb form, or il the active equivalent of the passive form
in English s 2 causative verb, which is translated in 1the
dictionary inte a morphologically derived transitive,
then keep the translated structure in the passive in
Hebrew and in Arabic (il rule T docs not prevaill;

The book was written—kutibz al-kiiaaby ha-sefer
nixtav.

H



The book was hidden at once—"uxbi'a al-kitaabn fii
al-haalifha-sefer hubba miyad.

The picture was given {0 him— u'tiyathu al-guuratuf
ha-imuna nitna lo.

He was given the picture—huwa W iiya al-suurata
¢*he nitna lo/nitan ‘et ha-tmuna).

This rule appears to be valid also for cases where in

English the auxiliary verb is ‘gel’. (This rule reflects
Saad’s classification of verbs and transilivityfintransitiv-
ily).
Rule HI. IF in the English source text there is a passive
form {often of the group of verbs ol *saying”) procesfed
by the dummy agent ‘it' (thus being actually an im-
personal passive), the passive form will be setained also
in the translation into Arabic and Hebrew, while the
dummy-subject *it’ is deleted. For example:

It is said that . . .—yuqaale inna... me’emarshe. ..
{There are, of course, other translation oplions, and
some verbs require different options hecause they cannot
appear in the passive at all but as noted, these are only
the basic cases.)

Rule IV. If the passive verb in English governs a
prepositional phrase, in the translation the verb will be
transformed into an active sentence {in both Hebrew and
Arabic), with the verb in the past tense and the 3rd
person plural. )

This rule iz defined thus for the sake of simplicity, for
in some cases it is possible to keep the passive verb form,
in both Hebrew and Arabic. But this will cost in
modifications ol the sentence structure rules and the verb
type specification in the bilingual dictionary, The follow-
ing examples demonstrate the difficulties involved in the
translation:

‘The bill is paid for—Arabic: al-hisaabu madlou “un.
{Different lexeme, using Lhe passive pariiciple
form,}

dufi'a al-hisaabu, (The same jéféme as above, but in
the past tense.)

Hebrew: ha-heshbon meshulam, (Different lexeme us-
ing the passive participle form.)

ha-feshbon shulam. {The same lexeme as above, but
in the past tense.)

The required transfation, according to the rule would
yield:

The bill is paid for— Arabic: dafa’uu al-hisaaba.
Hebrew: shilmu ‘&1 ha-peshbon. (With ihe object
marker “et’ introduced in Hebrew.)

Rule V. 11 the passive verb belongs to the group of verbs
of feelings and affections (love, hope, hale, etc.), the
translation will tend 10 uvse the passive participle Torm
with the copula ‘to be' indicating the tense, rather than
the passive verb form in the finite tense conjugalions
{pasl/non-past). For example:

He was loved by all=kaana mahbuuban ‘ala al-kulli
‘he was beloved on all' (*'uhibba min gibah al-
kuifiy,

hu hava ahuv ‘2l ha-kol "he was beloved on the-ai’
(*hu n¢ ¢hay al-vedey kullam).

{This modification somewhat reduces the dynamic as-

'

pect of the verb phrase, which is normally present in
English passive forms. In this example, however. the
dynamic aspect is absent alse from ihe English structure
berause of the verb semantic features.)

Rule VI 1T in the English text the passive lollows a
modal verb (e.g. ‘il can/may/should be done”), or il there
is an adjective which ends with the suffix -ablef«ible, we
actually deal with semantico-syntactic aolions of proce-
dure and probability of oceurrence. The Lranslation into
Arabic and Hebrew will require different paths. Ous rule
is phrased in 1wo parts as follows:

{1) If in English the passive verb form follows o modal
auxiliary, in the translation into Arabic this modal verb
will be omitted, and the passive verb form (participle)
will be tranglated into the passive imperfect form in 3rd
person singular {Monteil (1960) considers this siructure
a major characteristic of modern Arabic style, CI. also
Blohm et al. (1981), vot 211}, for example:

It can be done easily —haada yu' malu bi-subuulatin.

The house can be built in a year— yubnaa al-baytu fi
sanatin,

This problem cannet be forgotten—Taa tunsaa haadihi
alk-gadiyyatu.

{2) Tf in English the main verb phrase is the verb *be’
which is followed by an adjective which ends in the seffix
ablef-ible’, Lthen n the translation inlo Arabic the
auxiliary verb ‘be’ will be omitted und the adjective will
be transformed into a passive verh form in the imperfect
tense (il person singular), Thus:

This matier is unforgivable—Jaa yussamuhi haada al-
‘ameu.

This food is not edible—laa yu' kalu haada al-to" aamu.

‘This story is unheclievable—laa tusadduaqu haadihi al-
hikanyatu.

In Hebrew the rule must be delined sepurately. We
suggest the [ollowing lentative phrasing:

(3} if in English the passive verb [orm follows a modul
auxiliary, in the translatian inlo Hebrew this modal verh
will be kept while using ithe passive verbal noun if'it is of
the measure nif " al (e.g. yanol le-he asor). Cf:

Tt can be done easily —ze yaxol le-he’ asot be-gallgt.

The house cun be built in a year—ha-bayit yaxol fe-
hibanol be-shana.

This problem eannol be forgotien—ha-be"aya ha-zot
‘eyna yexola {lo luxal} le-hishaxah,

{4) If in English the main verb phrase is the verb ‘be’
which is followed by an adjective which ends in the sutlix
tablefeible’, then in the translation inte Hebrew the
whole vert phrase will have {0 change into a phrase, e,
‘nitan I{e)+active verbal noun’, or “elshar Jte} + uctive
verbal nown' {+accusative marker, andjor the negative
particle **, if required), e.g.:

The thing & unlorgivable —bha-davar eyno nitan li-
sliba, "the (hing not—it given to—forgiving',

This food is not edible—+ha-mazon ha-ze ‘eyno nitan
ta-'axila, ‘the-food this not-it given lo-ealing”.

This story is unbelievable—*i ‘efshar le-he’ amin la-
sipur ha-ze, ‘not possible to believe to-the story
this’.
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In terms of occurrence rate, il is more likely that in
Hebrew the siructure with the passive verbal noun will
be less comman than in English, because of their general
little accurrence (and cf. Berman, 1973). A separale issue
is to deling which verbs can take the passive infinitive
and which cannot. As this requires semantic definition of
the verh class (whatever its ‘measure™, we do not deal
with il herg,

Sometimes, the English verbal phrase may be analysed
in 1wo ways, as 4 real passive verb andfor as an adjective
following the copula {periphrastic structure). This ambi-
guity ruises a translation problem. Ambiguity problems
occur alse in other areas of automatic {and non-yuto-
matic) translation. Let us, however, Iry 1o resolve here
the problem of ambiguity of some passive struciures.
Quirk et af. (1985: 167y note that there is a ‘passive
gradient’. From the examples quoled there, it seems
possible to distinguish between verbal and adjectival
structures by the use of adjacent adverbial and preposi-
tional phrases, i.e. by the conlext, Indeed, for a com-
puter program such a scanwming would require much
more compuling, but it seems useful for the long run,
also for other senlence members and other syntactical
ciements, 10 build the symtactic part of the program to
include contextual morphosyntactical scanning. For in-
stance, if we compare the following semience pait:
‘Leonard was interested in linguistics” with *Leonard was
interesied by his professor in linguistics® (Quirk er af.,
1985), we would tend io inierpret interested” in the first
case #s an adjeclival as the ‘by phrase’ does not occur
there. To make the past participle form into a real
passive siructure, it seems necessary here 1o add the ‘by
phrase’,

Another example from Quirk er al. {1985 167)i5: *The
building is already demolished’. The parallel example:
“The Building is alecady demolished by the workers' is
ol acceplable in English lense-wise; it should be either
“The building hus been atready demolished by the work-
ers’ or ‘The building is being (zlready/now) demolished
by the workers®, Thus, the lentative rule would be:

Rule VI I the tense lorm 5 in conflict with the
adverbial (‘afready’), then the past participle cannot be
analysed as parl of a passive verb structure, and cf.:

The house is already built—Arabic: al-baylu mab-
niyyun ‘the-house buill’ (passive participle without
translation of *already’).

or: ak-baytn sasra mabniyyan, ‘the house became
built®,

Hebrew: ha-bayit kvar hanuy, ‘the house already buill
{passive participle),

The ubove rule seems for the time being a comfortable
solution for many of these sentences. However, Lhere are
also ‘semmi-passives’ and ‘pscudo-passive’ as Quirk ef af.
(1985: 168-70) call thern. From anafysing the examples
there [¢h.g. '§ feel ruther Yol down by his indifference; we
were unimpressed by his indillerence’) we sugpest the
following rule, to distinguish belween participle adjec-
tives and real passives:

Rl VE I the participle §s stative (rather than dy-
namic) and it the head noun of the *by phrase® is nos the
agent of the participle form, then 1he participle form will
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be considered adjectival rather than a real passive. We
may know that the noun-head of ‘by" is not the agent if,
for example, in the bilingual dictionary the verb “kill" is
specified as one thal requires an animate agent while, at
Lhe same Lime, ‘river’ does not get o marker which makes
it part of the ‘animale’ group. The form “tired' is to be
marked ‘adjective’ in the dictionary, which will prevent
such translation problems.

He was killed by the river —+huwa qulifa ‘inda al-nahrif
hu neherag le-yad ha-nahar,

He was tired by the river—huwwa kaana ta’baanan
'inda al-nahrifhw haya ayef le-yad ha-nanar.

Of course, there are more complex cases to tackle, ¢.g.
‘we were all worried abowt the complication; T was a bit
surptised at her behaviour; I was surprised that the food
was 30 good; By the time she gol there, her friend was
gone; Ill soon be finished with this work®, ete. (These
examples, (oo, are from Quirk er af, 1985) But these
ofien reflect ‘idiomatic phrases' rather than simple pas-
sive forms. Therefore, it seems they may be separated
from ‘simple’ passive translation rules, and dealt with in
the dictionary on an ‘individual® basis.

It seemns preferable to tackle such ambiguities in the
stage of the source sentence syntactic analysis. The
translation procedure may then follow its normal course,
with passive forms translated according to the refevamt
rutes and lexical problems (such as phrases or governed
prepositional phrases) solved on the dictionary level,

5. Example: putomatic translation of some
passive sentences from English into Arabic

The above rules were applied for automatic translation
from English into Arabic. The program was imple-
mented in Common Lisp on a Symbolics Lisp Machine.
It made nse of PEG, & parser used at the Haifa TBM
Science and Technology Center as a [ronl end syntactic
anatyser.

The program scans a sentence and performs the
required transformations and translation simultane-
ously. The algorithm imposes a definite order on the
analysis,

First, indirect speech is looked for (rule IIT). T found,
the transformation is carried ont and the program is
applied recursively to the rest of the sentence.

Secondly, an agentive ‘by phrase’ is searched {rules 1,
Vill). If found, the sentence is iransiated (using 1he rest
of the rules) while being transformed into the active
lorm; otherwise it remains in Lthe passive form.

In both cases, the main verb appears first {before the
subject), unless the sentence is 4 clause appearing after
the particle “inea’ {as described in rule 1713, In this case,
the subject precedes the verb {predicate). If there is no
explicit subject, a dummy subject {Ird singular pronoun)
is supplied and suflixed 1o the particle “inna'. The rest of
the senlence Follows.

The program uses a dictionary. It includes the trangla.
tions of English words into Arabic ones, wilh some
details of their morphoiogical forms, a5 necessary for the
application of Lhe transfalion rules, e.g. plural forms of
nouns, past and future forms of the verbs, animate’
h agent requ t (rule YIH) or whether a verb

1




belongs to the group of ‘report” or ‘saying’ verbs {rule
nn.

When a compound English verb translates inio a
simple Arabic verb (e.g. ‘was made up’ translated by
“uxturi‘a’), separate entries are kept for ‘make’ and
‘make-up’. A more difficult case is the oppasite one:
when an English simple verb is translated into a com-
pound verb phrase (¢.g. ‘caught'—"alqaa al-gabda
ala*—literally, “threw the grabbing on’). A simple dic-
tionary look-up is not adequate, and a new obiect {'al
qibda’ in-lhis example} which does not appear in the
original source must he intraduced fot independent
manipulilion in the senlence.

Ses Appendix 111 which presents paris of the program,
the dictionary and a set of test sentences, which were
given in English and automatically transkated into Arabic.

The example sentences represent the above rules
which dealt only with the passive structure. However,
when real translation is involved, morpho-syntactic rules
had to be added, to deal with, for example, concord
between a noun and its attribute (adjective), or a verb
and i1s subject-head noun, etc.

In Arabic these morpho-syntactic elements are rather
involved and therefore they were treated here for the
example by ‘ad hoc rules’, An issue which we left out i3
the case endings in Arabic which are suffixed (o nouns
and verb-forms according to certain morpho-syntactic
conditions, As these are suffixes, they tend sowadays <
be deteted in ‘spoken literary Arabic’ {i.e, literary Arabic
used orally, not enly for reading, in formal oceasions),
while colloquial Arabic has long discarded them. These
could also be programmed, of course; bul we did not
consider them necessary for the problem ai hand. This
lack of the case-endings is seen in the difference between
our above cxamples for the rules {e.g. ‘yubnaa at-bayt fii
sana’ for ‘yubnaa al-baytu fii sanatin’). But, as noted,
our main purpose here was 1o start a translation proce-
dure of passive verb forms from English into Arabic, and
this goal bas been achieved.

The translated sentences apply both the passive forms
in Arabic and the transformation of the English passive
into Arabic active verbs when the agent is specified.
Also, the probiem of verb-+complement has been
tackled. even in an example of the impersonal passive
and some though not all concord problems which are, as
mentioned, different in Arabic from English,

Translation from English into Hebrew is undertaken
by the Haifa TBM Science and Technology Cenler (cf’,
for instance, Golan er af., 1988), so we do nol present
examples for it.

&. Summary and conclusions

This paper presents a comparative analysis of the passive
voice Sy in three lang English, Hebrew, and
Arabic, in the aim of proposing rules for automatic
translation from English into the other two languages.
Diue to their being Semitic languages there is between
Hebrew and Arabic a basic simitarity which goes beyond
the morphologicai verb systems. But structural {seman-
tic and syntaclic} details required somewhat different
end-rules for the automaltic translation, although in
many cases the general concepts seemed similar.
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In the suggested rules we included some semantic
information it the lexical database (the lexicon). These
rules, however, have been simplified, for not all cases
could be provided with such semantic infermation.

Some help in the analysis of the three systems was
provided by the existing literature on the passive in other
languages. Especially Sand’s approach to the Arabic
system was found useful, not only for Arabic but partly
also applicable to Hebrew.

Naturally, these translation rules are tentative, and
deal onfy with one syntactic issue. A fully automatic text
translation requires much elaboration for application in
combination with other symactic elements besides Tull
details of all the cases of passive forms. Ambiguity
problems should also be tackled, and it seems preferable
to do so at the source-language analysis stage, for
otherwise the translation might become interpretation,
which is not always considered desirable.
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Note

V. The Arabic transcription is the usually conventional one.
Noie the lellowing items: ‘sh’ is as sh in English; *x" is the
velsr vnvoiced fricative {somewhat ‘harder® than ‘ch’ in
English “och'); '¢” is emphasized (velarized) d% 1 ie
emphasized {velarized) ‘U5 “th is as English th n "think’; g’
is as Ur in English ‘1his’; " is the glotial stop, white ™ is the
pharyngeal voiced stop; ‘b’ is the unvoiced pharyngeal
(somewhat similar to “ch’ in English ‘loch’), °¢" is empha-
sized (velarized) 5: 'q" is a velarized 'k’; there are only three
vowels: ‘a, 1, u'; Jong vowels and geminaled consonants are
wrilten 1wice (aa, ii, dd).
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Appendix |
Aorphotogivel comparisen of the Hiree hguages
English Hebrew Arabic
be Nilal T’
fu'"ila
+ Past Pu'* 51 Tuw' il
participle il
get Hural (' *#Ha?)  1afa"ala
il ila
(Hitpa™"el)  {unfu'ilah  ‘nfa’ata
(Nupa*'ell  uftw’ila (iflaala)
ustuf'tla
by " alyedey min gibah
bi-ydey *ade yadi
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Appeandix )|
Passive types after Siewierska, 1984

Personat Impersonal Periphrastic Reflevse
Overt passive  No real subject  Stalive sense  Subject 18
affected

Corresponding (Possible ‘dummy’ With various  Subject=

aclive subjecis) auxiliary verbs object)
COnstrclion
Subject of the May be
pussive = object impersonal
of 1he active
Examples for these passive ypes
Impersonal Peripheastic Reflexive
—Es wurde getanzt  -—Six men got -—3¥ notano subito
{1 was danced) arrested {are noted quickly

fe belle donne
—niima fi allayli  —S. got lost \he beauliful women)

(it was slepr at night)
—5. gat three of her —Es t2n71 sich

—siira saa’atayni  paintings accepied (il is danced

{it was walked) Tor an exhibition gut hier
—The glass is wel! here)
broken

.S"pecr'af symhols as transcription of the Arabic letters in
the ranstated examples

— Glottal unvoiced stop,

C—Pharyngeal voiced fricative ('),

H—Pharyngeal unvoiced fricativa (h).

x-— Velar unvoiced Mcative (tike Scoitish ‘ch™).

?— Denti-alveolar voiced fricative (like th in ‘this"),

'— Intedemal unvoiced fricative (like English th in
*thin"),

B P3|al;| unvoiced [ricative sibilart (like sh in
‘Shake),

5— Velarized denti-alveolar unvoiced fricative sibilami
{emphatic *s’). .

T—Velarized denta! unvoiced step (smphatic *1*).

D—Velarized dental voiced stop {emphatic *d").

q— Velarized velar unvoiced siop {retracted or 'back’
English k). ) .

y— Patatai semi-vowel (like English v in *year').

w—Labial semi-vowel {like English w in *win’).

Long vowels are indicated by two vowel-letters: aa, ii. uu.

The dash indicates the boundary of preclitic particles,
namely the definite article ('al-} and some prepositions
(bi-, i-}. .



Appandix 11l
Partz af the progrom, dictionary, and transigtion

@1

-+~ pefaulr-character-styla: [:fix iroman :large) -*-

77 Translate a varb
(DEFUN TRAN-VERE
(TREE VERB TENSE P-HIM4 PASSIVE GENDER &LAUX FORM BASE PP TRAMSLATION PREP TR-PREP)
; determine the correct form of tha varb
COND
({EQ TENSE 'PAST) {COND
(ERSSIVE (SETH FOEM 'PAST-PRSSIVE))
{T (SETQ FORM 'PAST-ACTIVE))}))

(T (cowp
{(PASSIVE (SETH TORM ’FUTURE-PASSIVE)}
{T (SETG FORM ‘FUTURE-ACTIVE})))}
[SETQ BASE (GET-ATTR VERB *BASE})
{SETQ *PREB* "7}
[COND
{ {AND '
(SETQ PP (MODE-POST-BROTHER VERB)}
(EQ (NODE-TYPE PB} *EP)
{ONEP (LENGTH {HODE-SONS PE}))
{COHD

if aft4r the werb thera comes a PP

of length one

chen 1f tha verb plus the PE 1a a known sxprassion

;7 which exists in the dictionary. translate it as a unit

[(SETTQ TRAMSLATION
{LOOKUP [INTERN {CONCATEWATE
* STRING
{STRING BASE}
{STRIHNG (GET-ATTR (SETQ PREPF {(CAR {HODE-S0NS FPI)) *BASEI))
FORM GENDER P-HUM TENSE)))
s or it it's a reguirsd prepoaition of the verbh, gaet lts
; translation from the varb’s eatry in the disticnary
{[SETQ TR-PREP {GET BASE {GET-ATTR PREP ‘BASE)})
(SETQ TRANSLATION (LOOKUP BASE FORM GENDER P-NUM TENSE))
{SETQ *AVA-SUBJECT* T} ; an auxiliary sublect 1s neoded
(SETG *PREP* TR-FREP}}:}}
{ERASE PP TREE))
: otherwise translate the verb normally
i1
{COHD ; it the arab verl: containd a preposition, use 1t
(({SETQ TR-PREP (GET BASE *PREF)) (SETQ *FREF* TR-FREF}))
{SETQ TRANSLATION {LOOKUP BASE FORM GENDER P-NUM TEWSE))})

TRANSLATION} .

(a.2)
-*~ Dafanlt-characcar-style: (:fix :roman :large} -*-
51 Translate an Engliah ssntence‘s troa,

(DEFUH TRANS {TREE VERR-FIRST} ; VERB-FIRET 1a a flag, signifying whether tha verb should go
first in the translacion

(COND
{ IGET-AYTTR TREE *FASSIVE) ; only passive senteénces srs tranalated
find tha firac HP that is alsc a subject

{SETQ *AUX-SUBJECT* MWIL}
{S8£7Q *SUBJECT* (FIND-TYPE TREE ‘WE * {GET-RTTR *NODE* 'ISASUBJECT)))
[SETQ *VERE* (ADD-MES
TREE
{TRAN-VERD
TREE
(FINE=VERB TREE)
{GET-ATTR TREE *TEMSE|
(GET-ATTR TREE 'B-NUM)
(GET-ATTR TREE fPASSIVE)
(GET (GET-ATTR *SUBJECT* *BASE)} "GENDER)))}

[APPEND
Ok ; try three optiona in this order:
{INDIRECT TREE) : check for Lndirect spasch
{WITH-AGENT TREE VERB-FIRST) : chack for the existence of an agent
{HORMAL TREE VERB-FIRST)})} ; Gontinue normally

{T * (*UNABLE TO TRANSLATE"})1!
Fig. ¥. Part of the transiation program,
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.1y

4= DEFAULT-CHARMCTER-STYLE: (:FIX RIMAN :LARSE:

(DEFMACRG FUT {SYMPOL FROFPERTY WALUE)

M dictlonary feor the program

ti Verbs

{PUT
{eUT
{PUT
{PUT
{FUT
{PUT
{PUT
(PuT
PUT
vt
teut
{g0T
{BUT
vt
{puT
{PDT
{PUT
{PUT
{EUT
{EUT
{PUT
{PUT
{PUT
iPUT
PUT
(FUT
{PUT
{FUT
{FUT
(PUT
T
IPUT
(BT
FUT
1BUT

(B.2)

{PUT
{euT
iPUT
{eUT
{EFUT
{PUT
{PUT
{PUT
{PUT
{FUT
(FUT
feut
T
{eUT
et
IPUT
{PUT
{euT
{FUT
{FUT
(PUT
{PUT
{PUT
{FUT
PUT

Fig. 2. Part of the dictionary used with the translation program.

EAT “PAST-ACTIVE "‘akala*)

EAT *PAST-PASSIVE "‘ukila™}

EAT *FUTURE-ACTIVE “ya'‘kulu")
EAT 'FUTURE-PASSIVE “yukalu-}
EAT 'RGEMT " ANIM)

BE ‘PAST-ACTIVE “kaana®})

BE 'FUTURE-ACTIVE “yakuunu*)
SLEEF ‘FAST-ACTIVE "naama™)
SLEEP ‘PAST-PASSIVE “niima“}
SLEEP 'FUTURE-ACTIVE “yanaamu*}
SLEEP 'FUTURE-PASSIVE "yunaamu™)
SLEEP ‘1IN *f£i1%)

SLEEF *AGENT ‘AHIM}

GIVE ‘PAST-ACTIVE " *alTaa")
GIVE ‘PAST-PASSIVE " ‘uCTiya"™)
GIVE *FUTURE-ACTIVE "yuCTaa"™)
GIVE *FUTURE-PASSIVE “yuCTTil“)
GIVE TAGEHT "ANIM])

SRY 'FAST-AUTIVE “gaala™}

SEY 'PAST-PRESIVE “glila*)

SAY 'FUTURE-ACTIVE "yaguulu*}
SAY ‘FUTURE~-PASSIVE “yugaalu“j
SAY ' AGENT * HUM}

5AY "REPORT~VERE T}

BARK 'PAST-ACTIVE "“nakaHa*)
BARK *PAST-PASSIVE "nubiHa™)
BABRK ' FUTURE-ACTIVE *yanbaHu*)
BMRE ‘FUTUBRE-FASSIVE “yunbaHu“)
BARK 'AT "bl-*)

BARK “AGENT *RNIM}

MAHEUP *PAST-ACTIVE " 'ixtaraCa®)
MAKEUP *PAST-FASSIVE “‘uxturiCa™}
MAXEYP 'FUTURE-RCTIVE *yaxtariCu™}
MAKEUP ‘FUTURE-PASSIVE "yuxtaraCu©}
MAKEUP FAGENT * HUM)

Do *PAST-ACTIVE “Camila®)

0O ‘PRST-PASSIVE “Cumila*)

DO *FUTURE-ACTIVE “yaCmalu~)

DO *FUTURE-PASSIVE =yuCmalu=}
FORGIVE “PAST-ACTIVE “saamaMla™}
FORGIVE *PAST-PASSIVE “suumiHa*}
FORGIVE 'FUTURE-ACTIVE "yuaaamiHu")
FORGIVE 'FUTURE-FASSIVE "yusaamaHu*)
FORGIVE 'RGERT *HUM)

BUILD 'FAST-ACTIVE “banaa*}

BUILD ‘PAST-PASSIVE "buniya™}
BUILD fFUTURE-ACTIVE *"yabnlin)
BUILD *FUTVRE-PASSIVE “yubnaa®}
BUILD * AGENT "ANIM)

FORGET *BAST-ACTIVE *nasiva™)
FORGET *PAST-FASSIVE =nusiya*)
FOAGEY *FUTURE-ACTIVE "yanali®)
FORGET *FUTURE-FASSIVE "yunszaa™)
FORGET "AGENT *ANIM}

CATCH *BAST-ACTIVE *'algaa™}

CATCIL * PAST-PASSIVE “‘ulglya*)
TAICR ' FUTURE-ACTIVE "yulgii*}
CATCH 'FUTURE-PASSIVE "yulqaa*}
CATCH "PREP “Calaa*)

CATCH - ACTIVE-RECIPIENT "‘al-qablav)

Literary and Linguistic Computing. Vol, 5, Mo. 1, 1990

:; put VALUE at in proparty list of SYMBOL under FROPERTY
'{SETF (GET (QUOTE , SYMBOL} (QUOTE , {EVAL PROPERTY}]})

(b.2—continued)

(PUT CATCH 'PASSIVE-RECIRIENT *‘al-qablu*)
(PUT CATCH “AGENT * AHWIM}

{FUT DRANCE 'PAST-ACTIVE "ragasSa™)

{FUT DANCE ’PAST-PASSIVE "tuqisa=)

(FUT DANCE ‘FUTURE-ACTIVE “yarqusu®)

{BUT DANCE *FUTURE-BASSIVE “yurgqasu™}
{PUT DANCE ' RGENT 'RUM}

11 Houna

(PUT APFLE *SING "tufCaal*}
(PUT APPLE *PLUA "tuffaaHaat*}
{2UT APPLE *GENDER *MALE)

{PUT BOY "SING "walad“)

(PUT BOY ‘GERDER *HMALE)

(PUT POSTHAN 'SING "muwazzil al-bariidi*)
(PUT POSTHAN *GENDER *HMALE)
{PUT POSTHAN ' CONSTRUCT-CASE T}
{PUT STORY 'SING *Hikaaya*)
PYUT STORY ' GEHDER ' FEMALE)
[PUT IT 'STHG “haaza®|

{PUT IT *GENDER ‘MALE]}

.3

{PUT HOUSE *E5ING “"bhayt")

{PUT HOUST *GEMDER *MALE)
{PUT PROBLEM *SING *mu$kila=}
{PUT PROBLEM ‘GENDER *FEMALE)
(PUT YEAR *SIHG *aana”)

{FUT YEAR *GEHDER ‘FEMALE)
(FUT THIEF *SING "saariq*)
{PUT THIEF *GERDER *MALE)
{PUT DANGE fSING “ragsa®)
{PUT DANCE ‘PLUN “raqSaat™)
{PUT DANGE ‘GENDER 'FEMALE)
{PUT EVENING *5ING "masaa‘")
(PUT LVENING *GENDER *MALE)
(PUT BED ‘SING *sariici%)
{PUT BED "GENDER *HMALE)

t: Mdvarbs
{PUT QUICKLY *ANY-CENDER "bilsurCatin®)

i Adjectives
PUT BIG *MALE =kabijrn)

1+ DetaTminers

(PUT THIS "HALE *haata*)
|PUT THIS 'FEMALE “haa?ihir=}
{PUT THAT 'MALE =Paalika")

i Quantifiercs
{PUT THREE ‘MALE =lalaalatu™}
{PUT THREE 'FEMALE "!'alaalu™)

i1 Prepoaltions

{PUT AT ‘ANY-GENGER *bi-*)
(PUT IH *ANY-GENDER "f1i°}
(PUT TG 'ANY-GENDER "11-7)

JVALVE) )



{e.1)

-4~ Dafault-chacactar-atyle:

THE BIG APFLE WAS EATEN

(:fix :roman tlargel =*-

THE BIG APPLE WAS EATEN BY THE BOY

THE BOY WAS GLVEN THE APELE

IT I8 SAID THAT THE AZPPLE WAS EATEM

THE POSTMAN WAS BAREED AT
THE STORY WAS MADE UP

IT CAM BE DOMNE QUICKLY

IT CAN'T BE FORGIVEN

THE HOUSE CAN BE BUILT IN A YEAR
THIS PROBLEM CANHOT BE FORGCTTEN
THE THIEF WAS CAUGHT IN THE HOUSE
THREE DANCES WERE DANCED THAT EVENING

THE BED WAS NOT SLEPT IN

TRARK-YOU

{c.2)

-*- pafault-character-atyls:

{sfix :roman

THREE APPLES WERE WOT GIVEHW TO THE BOY
THE THIEF WAS CAUGHT RY THE BOSTMAN

THE BOY CAN‘T BE FORGIVEN

THE STORY CAN BE MADE UP QUICKLY
IT I5 SAID THAT THE BED WAS NOT SLEPT TIH

THANK-YOU

Fig.3. E
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>3
b3
>
F3SY
>3
o
>
b 3
0
>
>3y
ESTY
kg

‘ukila
‘akala
‘uCTiya
yugaalu

“al-~tuffaal *al-kabilr

*al-walad *al-tuffaad “slekabiirz
‘al-walad ‘al-tuffaah

‘inna “al-tuffaad ‘ukila

publHa bi-muwazzil al-bariidi
‘urturicas ‘al-dikaayas

yucmalu

haa?a bisurCatin

laa yussamadu haa?a

yubnas

‘al-bayt fil sana

jaa vunsas haaltihi “sl-muskila

ulaiys
Tuglsat

“al-gqabfu €alaa ‘*al-saasciq fii ‘al-bayt
lalaalu ragSaat ?aaliks ‘al-masaa’

maa niima fii ‘al-sariiri

1large) =%~

ol

mas ‘uCTiyat Talamtu tuffaaMaar li-‘al-walad

‘alqas wuwazzie al-bariidi ‘al-gabDa Calaa ‘al-sparig
laa yusaamafu ‘al-walad

tuxtaraCu ‘al-Bikasya blsurCatin

yugaalu

*innakbe mas nitma fii Cal-sariirl
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