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I ntroduction

Arabic has rich agreement morphology which allowishow agreement relations
between various elements in the sentence. Therdivarenorphosyntactic features

involved in agreement in Arabic: number (singuthral and plural), gender (feminine
and masculine), person (1st, 2nd, and 3rd), cas®mifrative, accusative and genitive)
and definiteness (definite and indefinite). Theosgrest agreement relation is that
between a noun and adjective where four of thediyeement features are involved:
number, gender, case and definiteness. Examplabr@d)gh (5) show different type

of agreement relationships.

Q) Dl (noun — demonstrative pronoun: number, gender)
hada ar-ragulu’
this.sg.masc the-man.sg.masc
‘this man’

(2) e Niodaliad,  (noun — adjective: number, gender, case, defiestgn
ra’aitu ar-ragulaini al-karimaini
I-saw the-man.dual.acc.def the-generous.dual.masdef
‘I saw the two generous men.’

(3)  Lisas glalll Glidall (noun — relative pronoun: number, gender, case)
at-talibatani allatani nagahata
the-student.dual.fem.nom who.dual.fem.nom sucpastidual.fem.3
‘The two students who succeeded’

(4)  oeesr oS aWdll (noun — pronoun: person, number, gender)
at-talibatu dakarna durdsa-hunna
the-student.pl.fem.3.nom study.past.pl.fem.3 lesgbair.pl.fem.3
‘The students studied their lessons.’

(5) msSdall (subject — predicate: number, gender)
ar-ragulu karimun
the-man.sg.masc generous.sg.masc
‘The man is generous.’

Regarding verb—subject agreement, when subjecis dne pre-verbal position, verbs
have full (rich) agreement as they are requiredgieee with their subjects in number,
gender and person, as shown in the example in (6).

(6) sl I ouad i
al-banatu dahabna 'ila al-hadigati
the-girl.pl.fem.3 go.past.pl.fem.3 to the-gard
‘The girls went to the garden.’

1 We follow the DIN 31635 standard for the transkitésn of the Arabic alphabet.



Contrastively if subjects are in the post-verbasipon, verbs show partial (weak or
poor) agreement, as verbs agree with their subjectgender and person only, as
shown in the example in (7). Verbs take the defsinljular form whether subjects are
singular, dual or plural.

(7) A ) caad
dahabat al-banatu 'ila al-hadigati
go.past.sg.fem.3 the-girl.pl.fem.3 to the-garden
‘The girls went to the garden.’

The feature of humanness plays an important rukgneement in Arabic. With non-
human plural nouns, verbs are invariably in theygiar and feminine, as shown in

(8).

(8) ol s Ll
al-gitatu tasrabu al-labana
the-cat.pl.fem.nom.3 drink.sg.fem.3 the-milk
‘The cats drink milk.’

Sometimes in subject—predicate constructions thephosyntactic agreement is
replaced by a semantic agreement. In the examp®) ithe subject is plural and the
predicate is singular, but they are semanticalipatible.

(9)  Loes Bdlaa oY e
ha'ula’i humu as-sababu fi hazimati-na
These they the-reason in defeat-our

‘These people are the reason behind our defeat.’

Regarding the definition of agreement, Ryding (20@fates that agreement or
concord is the feature compatibility between wadrda phrase or clause. Agreement
is formally defined by Corbett (2001) as “systematbvariance between a semantic
or formal property of one element and a formal propof another.” Corbett (2001)
used the terms “controller” to refer to the elemehich determines the agreement,
“target” to refer to the element whose form is d®ieed by agreement, and
“domain” to refer to the syntactic environment ihieh agreement occurs.

Corbett (2001) maintained that the relationshipagreement is asymmetrical in
general because the target cannot match all théurésa of the controller.
Androutsopoulou (2001) provided a formal definitiohthe principle of asymmetric
agreement as:

In an agreement relation between two elemerdaadf3, wherea is the head anfl is
the specifier, the set of agreeing featuref ofust be a subset of the set of agreeing
features ofx.

Alternate Agreement in Arabic Clauses

Platzack (2003) classified languages into “uniform agreerhelainguages and
“alternate agreement” languages. He stated thatd&td Arabic is a language with
alternate agreement, where the verb shows fulleageat in person, gender and



number when the subject is in front of it, but @dragreement (only person and
gender) when the subject follows the verb.

Corbett (2001) pointed out that a common approackidaling with agreement is
unification, in which agreement is considered apracess of cumulating partial
information from both the controller and the targee gave the French example in
(20).

(10) Je suis content /contente
| be.l.sg pleased.sg.masc/ pleased.sg.fem
‘I am pleased’ (man/woman taking)

According to Corbett we have two feature structum®e for the personal pronoun
and the verb (11.a) and the second for the predicatjective (11.b).

(11.a) [ number: s
person: 1

(11.b) [number: sg
gender: fe

Corbett (2001)xonsidered thathese feature structures are compatible and hearce ¢
be unified, giving the structure in (12):

(12) | number: s
person: 1
gender: fe

However, we believe that unification will not beryeefficient in accounting for
agreement in Arabic. In the Arabic example in (138 verb is singular and the
subject is plural and the unification will fail this case.

(13)  Awaall ) SV Y1 caad
dahaba al-’awladu ‘ila al-madrasati
go.past.sg.masc.3 the-boy.pl.masc.3 to theedcho
‘The boys went to school.’

A possible workaround might be to make the singtdature of the verb as a default
non-obligatory feature.

)V {(* NUM) (+ NUM) ~=sg
| (1 NUM)=sg}

This solution will effectively work for (13), yetis will make the feature lose its
constraining power, and there will be no way tooart for the ungrammaticality of
the sentence in (14), where the verb must agresimber with the plural pre-verbal
subject. In this example the incompatibility betwebe subject and the verb will go



undetected. This shows that in Arabic agreemenhaahe specified satisfactorily
through unification.

(14)  *aund) ) cad oY )
* al-’awladu dahaba ‘ila al-madrasati
the-boy.pl.masc.3 go.past.sg.masc.3 to ¢heed.
‘The boys went to school.’

Arabic verb—subject agreement has a complex syefevariability which cannot be
modeled in terms of unification or constraints. Bicais a language with alternate
agreement. In VSO word order the verb agrees \withstibject in gender and person,
and is invariably in the singular, whether the sabjis singular, dual or plural. In
SVO word order the verb must agree with the subjetin gender, number and
person.

Within the LFG-XLE framework, Hoyt (2004) describadgrammar for modelling the
morphosyntax of verbal agreement in Modern Standaadbic. Hoyt (2004) showed
that the variability of subject—verb agreement imalfic poses a problem for a
unification-based approach. Therefore he proposedgtojection of a semantic layer
represented as s-structure which interacts witH-gtreucture to control the agreement
features.

Here we propose that an additional layer is noessary to represent the agreement
features in Arabic and that they can be handletiwithe two basic representations:
c-structures and f-structures. Agreement in Arabidetermined by word order and
this is why we adopt a constructional approachgteement. We think that agreement
must be specified by the phrase structure rulaally, the agreement features of the
verbs can be temporarily stored in an independenttsre. Later the relationship
between the subject and the verb is resolved trdugctional equations on the
phrase structure according to the position of thigiect to the verb, i.e. whether it
precedes or follows the subject.

To show how this solution is implemented, letstfiomk at the two examples in (15)
and (16) where the verb is singular in one instamzkeplural in the other.

(15) Y s¥I el
la‘iba al-’awladu
play.past.sg.masc the-boy.pl.masc.3
‘The boys played.’

(16) s Y Y
al-’awladu la‘ibd
the-boy.pl.masc play.past.pl.masc.3
‘The boys played.’

To start with, we make the lexical entry of thebvers la‘iba ‘play’ not say anything
about the subject, but rather store the agreensatiies in a temporary f-structure
AGR. Within AGR, the verb specifies the valuestriamber, gender and person.



cal V (t PRED)=t=t
(1 AGR NUM)=sg
(1 AGR GEND)=masc
(1 AGR PERS)=3

sl V (t PRED)=tu!
(1 AGR NUM)=pl
(1 AGR GEND)=masc
(+ AGR PERS)=3

Then, functional equations are inserted in the g@structure rules to select which
features are relevant in agreement according tgalséion of the subject in relation
to the verb.

SV—-> NP \/
(tSUB)= 1=l
("AGR GEND)=(t SUBJ GEND)
(tAGR NUM)=(* SUBJ NUM)
(tAGR PERS)=( SUBJ PERS)

VS-> V NP
r=l (* SUBJ)=
(tAGR NUM)=sg
(TAGR GEND)=(* SUBJ GEND)
(TAGR PERS)={ SUBJ PERS)

According to the equations above, when the verdova the subject it agrees with it
in number, gender and person, while it agrees mdge and person only when it
precedes it. This shows how agreement is resolyestdring the agreement features
in a temporary reservoir and using phrase struatules annotated with functional
equations to distribute the agreement featuresur€ig and Figure 2 show the c-
structure and f-structure representations for émeeices in (15) and (16) above.

ROOT, PRED ‘b [2r45] ="
THNS-ASP 5|TEN5E past, MOOD Innlcatl\.-el
5
AGR 4 | PERS 3, NUM sg, GEND mascl
S_Nonequational, PRED !
SPEC DET 1[,,l DET-TYPE nefl
V50, SUBJ #
Ny NTYPE Jr| NSYN cnmmunl
v NP. PERS 3, HUMAN +, GLOSS boy, GEND masc, DEF +,
a z ;| CASE nom, NUM pl
| STMT-TYPE decl, PASSIVE -, COMP-TYPE verbal

2l NP_DEF-INDEF,

AN

D, M,

N[

-

Figure 1. C-structure and f-structure of a VS sentence



ROOT, PRED el [1id;] >

TNS-ASP 3|TEN5E past, MOOD Indlcative |
S':I
AGR 2| PERS 3, NUM pl, GEND mascl
S_Monequational, PRED "y
SPEC DET E'l DET-TYPE nefl |
5

Vo, SUBJ
NTYPE | NSYN comman |

NP v PERS 3, NUM pl, HUMAN +, GLOSS boy, GEND masc,
L o 1 | DEF +, CASE nom

| STMT-TYPE decl, PASSIVE -, COMP-TYPE nominal
NP_DEF-INDEF, sl

AN

D, M,

Y
Figure 2. C-structure and f-structure of an SV sentence

Alternate Agreement in Coordination

There are two types of coordination: constituend aon-constituent coordination
(Kaplan and Maxwell, 1995). In constituent coordima two phrases of the same
category are coordinated, e.dphn and Mary went to London. In non-constituent
coordination the coordinated elements are fragmehfshrases, e.glohn went to
London and Mary to Paris. Only constituent coordination is covered in otargmar
until now.

In the LFG framework coordinated constituents ammated as sets. The phrase
structure notation for creating a set function tbe coordinated constituents is
presented by Kaplan and Maxwell (1995) as in (1f&ictv means that the two NPs in
right hand side are members of the set NP in thédad side.

(17) S- S CONJ S
104 104

For the coordinated sentences in\)( Figure 3 shows how the two sentences are
represented as a set containing the f-structusgsthrespond to sentences.

OA)  cull iy Sl Cand
dahaba al-waladu wa-namati al-bintu
went the-boy and-slept the-girl
‘The boy went and the girl slept.’



C-structure F-structure

RGGTD TNS-ASP 3|TENSE past, MOOD Innltatlvel

ROOT.CONJ_COORD, ROOT, PRED - nsfsnl]>! PRED  ‘aic[d:i]>’

THS=ASE ID| TENSE past, MOOD '“n'm"‘el TNS-ASP 5|TEN5E past, MOOD Innlcatl\.-al

S, -3 S, PRED " PRED ‘=it

SPEC DET ul DET-TYPE ﬂefl
12

SPEC
T

DET gl DET-TYPE ﬂefl |

[

S_Nonequational, S_Nonequational, { suBJ
NTYPE 11| NSYN cnmmnnl SuB1

PERS 3, NUM sg, HUMAN +,
VSOZ VS0, GLOSS boy, GEND masc,

NTYPE 5| NSYN cnmmnnl

PERS 3, NUM sg, HUMAN +,
GLOSS girl, GEND fem,
4| FIRST-CONJ +, DEF +, CASE nom

1 |STMT-TYPE decl, PASSIVE -, COMP-TYPE verbal

| FIRST-CONJ +, DEF +, CASE nom

v, NP, v, NP, VTYPE maln, STMT-TYPE decl, PASSIVE -,
2| COMP-TYPE verbal

COORD-FORM -

=

<43 NP_DEF-INDEF, <+ NP_DEF-INDEF,
o, N, o, N,
B e
Figure 3. Constituent coordination represented as a set

Some features however are distributive and otreufes are not. In the Arabic noun
phrases, the features of number, gender, personh@manness are non-distributive
and are controlled through special conditions.

In Arabic, if the subject is a coordinate NP ocadarghe post-verbal position, the verb
exhibits what is termed by many researchers, eadles (2003) and Hoyt (2004), as
“first conjunct agreement”, i.e. the verb agreedyomith the first conjunct of a
coordinate subject. Alternatively if the subjectoxs in the pre-verbal position, verbs
exhibit agreement with the whole set, after theuess of the coordinate NP are
resolved according to specific conditions.

The first conjunct agreement is handled in our gnamthrough the phrase structure
rules, as shown in' f). The NP in the subject position which occurshia post-verbal
position is given a check feature of FIRST-CONJ alihiakes the value of ‘+’. In
SVO word order this check feature is not used.

(Y)Y S > V NP
1=l (t SUBJ)=
(! FIRST-CONJ)=+

(Y/y S —> NP
(r SUBJ)= 1=l

Then the NP coordination template checks for treufe “FIRST-CONJ”. If it is
found the whole conjunction is given the same featdior number, gender and person
as the first conjunct. The example W) and the corresponding representation in
Figure 4 show how first conjunct agreement is g@ah our grammar.

(YY) Ay el Camd
dahabat al-bintu wa-al-waladu
went.fem.sg the-girl and-the-boy
‘The girl and the boy went.’



C-structure F-structure

ROOT, PRED i [1]>
TNS-ASP , | TENSE past, MOOD Innlcatlvel
SCI
PRED ‘=i’ PRED 'y
S_Monequational, SPEC | DET 1D| DET-TYPE nefI SPEC | DET ,l DET-TYPE nefl
k] E
SuBJ { NTYPE g| NSYN cummunl " | NTYPE 5| NSYN cummunl }
VS0,
PERS 3, NUM sg, HUMAN +, PERS 3, NUM sg, HUMAN +,
GLOSS girl, GEND fem, DEF +, GLOSS boy, GEND masc, DEF +,
v, NP, 4| CASE nom 1| CASE nom
_— - 1| PERS 3, NUM sg, GEND fem, FIRST-CONJ +, COORD-FORM
.23 NP, CONJ_COORD, NP, | VTYPE main, STMT-TYPE decl, PASSIVE -, COMP-TYPE verbal

NP_DEF_—INDEF_, -3 NP_DEF_—INI:lEF3
D, N, D, N,
J e Jo
Figure 4. First conjunct agreement

If the agreement does not follow the first conjuagteement condition, the resolution
of the features in conjoined subjects follows theges:

* Gender: The gender of the whole NP is masculinessnhll conjuncts are
feminine nouns,

* Person: The resolution of the person feature faldks priority order. The
person of the whole conjunction is 1st if any NPFnsthe 1st person. The
person of the whole conjunction is 2nd if any NPinsthe 2nd person.
Otherwise the person is 3rd.

* Number: the number of the whole NP will be pluralass there are only two
conjuncts and both are singular, in which casewthele NP is dual.

The example inY(Y) and the corresponding representation in Figusédw how the
agreement features are resolved.

(YY) Ladalglly el
al-bintu wa-al-waladu dahaba
the-girl and-the-boy went.dual.masc
‘The girl and the boy went.’

C-structure F-structure
ROOT, PRED  'eai<[1]>'
TNS-ASP ;| TENSE past, MOOD Inmcatl\'el
Sy
PRED ‘'=i PRED "4
S_Nonequational, SPEC | DET 1°| DET-TYPE nefl SPEC | DET ,l DET-TYPE nefl
2 E
SUBJ { NTYPE g| NSYN cnmmunl " |NTYPE 5| NSYN cummunl
sVO,
PERS 3, NUM sg, HUMAN +, PERS 3, NUM sg, HUMAN +,
GLOSS girl, GEND fem, DEF +, GLOSS boy, GEND masc, DEF +,
NP, v, 4| CASE nom 1| CASE nom
_— 1| PERS 3, NUM dual, GEND masc, COORD-FORM -,
NP, CONJ_COORD, NP, Lial 3| VTYPE main, STMT-TYPE decl, PASSIVE -, COMP-TYPE nominal

NP_DEF-INDEF, -3 NP_DEF-INDEF;
D, N, D, N,
J e a0

Figure5. Resolution of the agreement featuresin conjoined NPs
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