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Computer implementation of the
genitive in Latvian

Inguna Greitane

Latvian is one of the Baltic languages, a subclass of the Indo-European family.
It is a flectiona language and has a rich system of morphology, including
seven cases and two numbers. Word order in a Latvian noun phrase can in
genera be characterized as head final. A genitivein Latvianisused asatool to
bind nouns in a noun phrase and express possession, except with verbal nouns
where the genitive may function as an actor or a patient. | have used
Miisdienu latviesu literaras valodas gramatika | (1959) and A grammar of
modern Latvian (Fennell & Gelsen 1980) for reference.

Morphology

Latvian nouns consist of a root and an inflectiona ending. The inflectiona
endings can be determined by the declension of the noun. Latvian nouns are
divided into 6 declensions depending on the nominative ending and gender of
the noun. (Approximately ten nouns belonging to the second declension have
the ending s in the nominative and genitive.)

Gender Ending  Declension Examples

masc S 1 tev-s ‘father’
masc S 1 cel-§ ‘road’
masc is 2 kak-1s ‘cat’
masc S 2 akmen-s ‘stone’
masc us 3 tirg-us  ‘market’
masc/fem a 4 mas-a ‘sister’
masc/fem e 5 egl-e “fire’
fem S 6 gov-s ‘cow’

The genitive is formed by adding the following endings to the root (see
Greitane 1994):

Declension Genitive Genitive  Example

* Al Lab, Ingtitute of Mathematics and Computer Science, University of Latvia.
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singular plural
a
a
S
us
as
€s
S

tev-s — tev-a, tev-u

kak-is — kak-a, kak-u
akmen-s — akmen-s, akmen-u
tirg-us — tirg-us, tirg-u

mas-a — mas-as, mas-u

egl-e — egl-es, egl-u

gOov-s —> gov-S, govj-u

AN R LN
(=R = i i i i

For second declension nouns in singular and plurd, as wdl as for fifth and
sixth declension nouns in plurd, the consonant preceding the case ending can
be paataized:

ez-1s — ez-a ‘hedgehog’
egl-e — egl-u “firs’
nakt-s — nakS-u ‘nights’

Some of the endings (u, as, es, S) are used in the genitive as wdl as in
other cases, e.g. mdjas — genitive singular, nominative plural. In this case, only
an understanding of the whole sentence can help to determine which case is
used. An automated parsing system for Latvian aways searches for the
longest constituent, which gives the correct solution in most cases.

L atvian adjectives have two types of declension: definite and indefinite. The
indefinite is used for expressions equivalent to English a little sister, and the
definite for expressions of the type the little sister. The indefinite adjectives
have endings smilar to the nouns. Masculine adjectives are declined like first
declension nouns, and feminine adjectives like fourth declension nouns:

Gender Nom sg Gensgy Genpl
Indefinite adjective masc s, $ a u
fem a as u
Definite adjective masc ais a 0
fem a as 0

The following table shows the nominative and genitive of the adjective
mazs‘little’:

Declenson  Gender Nom sg Gen sg Gen pl
indefinite masc maz-s maz-a maz-u

fem maz-a maz-as maz-u
definite masc maz-ais maz-a maz-o

fem maz-a maz-as maz-o
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Most Latvian pronouns are declined as nouns of either the first declension
(for masculine pronouns) or the fourth (for feminine pronouns) declenson.
There are some pronouns, for instance es ‘I’, which have specid forms for
each case.

Functional roles
A genitive noun phrase may have severa functions, namely:

(1) an attribute in NP: masas galds *sister’s table’.

(2) a complement in a preposition phrase with the prepositions aiz ‘behind’,
arpus ‘outside’, augspus ‘up’, bez ‘without’, de| ‘for’, kops ‘since, no
‘from’, otrpus ‘on the other sde, pec ‘dfter’, pie ‘near’, pirms ‘before,
prieks ‘for’, uz ‘on’, virs ‘up’, zem ‘under’ in singular: aiz majas [behind
house-GEN] ‘behind the house’.

(3) a complement in a postposition phrase with the postpositions augsa ‘high
up’, apaksa ‘down below’, dé| ‘because of’, ieksa ‘insde, labad ‘for the
sake of’, lidzi ‘along with’, prieksa ‘in front of’, starpa ‘between’, vidi
‘among’, virsu ‘on top’: mdjas prieksa [house-GEN in.front.of] ‘in front of the
house’

(4) the object in negated possessive expressions: Man nav naudas [I haven’t
money-GEN] ‘I have no money’.

(5) the genitive noun phrase may occur without its head: Ta ir masas ‘This is
sister’s.’

Thematic roles
In most cases the genitive noun phrase is possessive (téva gramata ‘father's
book’) or partitive (rika maizes [dlice bread-GEN] ‘dice of bread’). But it may
aso have the role of an agent (zéna dziedasana ‘boy’s sSinging’) or a patient
(zéna nolaupisana [boy-GEN kidnapping] ‘kidnapping of aboy’).

A number of nouns can be used in the genitive to describe another noun.
The relation between the genitive word and its head is as between an indeclin-
able adjective and a noun: ziemas mételis [winter-GEN coat] ‘winter coat’.

Forms of genitive noun phrases
The Latvian genitive noun phrase is characterized by three main features:

(1) al the words in the genitive noun phrase are in the genitive;
(2) the genitive noun phrase does not agree with the head noun in casg,
number or gender;
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(3) the genitive noun phrase generally precedes the head noun.

An NP including a genitive NP may be more or less complex. The smplest
noun phrase with a genitive consists of a noun in the genitive and a head noun
(NPcase=NgentNcase: mdsas galds ‘sister’s table’), but both the noun in the
genitive and the head noun may be complex NPs.

What is agenitive noun phrase? It can be:

(1) A noun in the genitive (gnp=ngen: masas sister’s’).

(2) A personal pronoun in the genitive (gnp=pronoungen: vipia ‘his’).

(3) A noun in the genitive preceded by an adjective phrase (usudly with a
definite ending) in the same case, number and gender as the noun
(gnp=apgentNngen: mazas masas ‘little sister’s’).

(4) A noun in the genitive preceded by a pronoun in the same case, number
and gender as the noun (gnp=pronoungen+ngen: manas masas ‘my sister’s’).
(5 A noun in the genitive preceded by a pronoun and an adjective (with
definite ending) in the same case, number and gender as the noun
(gnp=pnoungent+aPgentNgen: manas mazas masas ‘my little sister’s’).

(6) The genitive noun phrase may be recursively preceded by another genitive
noun phrase (gnp=gnp1+gnpy):

masas galda ‘sister’s table’s’
mazas masas galda ‘little sister’s table’s’
manas mazas masas jauna galda  ‘my little sister’s new table’s’

The placement of the genitive noun phrase in the matrix
noun phrase

Now we can note the genitive's position in the matrix noun phrase. The
following constructions are allowed:

(1) A genitive noun phrase precedes the head noun (NPcass=Ngent+Ncase: masas
galds ‘sister’s table’).

(2) A head noun preceded by and determined by an adjective phrase in the
same case, number and gender as the head noun and a genitive noun phrase
(NPcase=aPcasetgNP+Ncase: mazais masas galds ‘little sister’s table”).

(3) A head noun preceded by a pronoun in the same case, number and gender
as the head noun, a genitive noun phrase (Npcase=pPNoOUNcasetgnP+ +Ncase:
mans ziemas mételis ‘my winter’s coat’).

(4) A head noun preceded by and determined by a pronoun and an adjective
phrase (with definite ending) in the same case, number and gender as the head
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noun and a genitive noun phrase. In this case the genitive noun phrase may be
regarded as forming a compound with the head noun (NPcase=
=pNOUNcaseta@PcasetJNP+Ncase: mans jaunais ziemas mételis ‘my new winter’s
coat’).

(5) A head noun preceded by a genitive noun phrase and an adjective phrase
in the same case, number and gender as the head noun (Npcase=gnNp+apcaset
+HNcase: masas mazais galds ‘Sster’ slittle table’).

The genitive with numerals
If numerals end in desmits ‘ten’, simts ‘hundred’, titkstotis ‘thousand’, miljons
‘million’, miljards ‘thousand millions’, then afollowing noun isin the genitive:
pieci simti kronu [five hundred crowns-GEN] ‘five hundred crowns’.

If there is an indeclinable numera (simt ‘100°, desmitr ‘10’) then the
following noun can be used in the genitive instead of nominative or accusative:
piecdesmit kronu [fifty crowns-GEN] ‘fifty crowns’.

The genitive following the head word
The genitive also follows the head word in quantifier phrases (daudz ‘many’,
maz ‘few’, etc): daudz masu [many sister-GEN] ‘many sisters’.

A genitive noun which has the property of being divisble can ether
precede or follow the head noun: maizes rika [bread-GEN slice] or rika maizes
[slice bread-GEN] ‘slice of bread’. The genitive has a partitive meaning in
these cases.

Variation and ambiguity

As mentioned above, a genitive noun phrase generally precedes the head
noun. In most cases an adjective is bound with the noun it precedes. mazas
masas galds ‘little sister’s table’. But a genitive may come between the head
noun and its modifying adjective: mazais masas galds ‘little sister’s table'.
Therefore you can build ambiguous noun phrases. For instance, maza zéna
masa [little-GEN/NOM boy-GEN sister-NOM] might be trandated as ‘a little
boy’ssister’ aswell as‘aboy’slittle sister’.

|mplementation of the genitivein PROLOG

The following predicates are based on the predicates used for genitive noun
phrases in the MT system SWETRA (see Sigurd 1988, Sigurd et a. 1990,
Sigurd 1994). The special predicate Ignp is used for the Latvian genitive noun
phrase, and the predicate np2 is used to form a representation of the genitive
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noun phrase compatible with SWETRA. The Prolog predicates are presented
in the order they are implemented in the computer program, beginning with
the most complex cases.

The following predicate governs a recursive genitive noun phrase which
begins with a noun in the genitive. The predicate Inoun anayses the noun,
checks whether it is used in genitive and returns its meaning in the variable X.
The predicate Ignp recursively analyses the remainder of the sentence to
determine the rest of the genitive noun phrase and returns its meaning in the
variable Y. The predicate np2 forms a functional representation of the whole
genitive noun phrase in the variable Np.

lgnp(Np)--> [* gnp=gnp1+gnp2 */
Inoun(X,_, ,Numberl,g,Seml),
lgnp(Y),

The following predicate governs a recursive genitive noun phrase which
starts with a noun in the genitive preceded by an adjective phrase in the
genitive. The predicate lap analyses the adjective phrase, checks whether it is
used in the genitive, determines its gender and number and returns its
meaning in the variable X. The predicate Inoun analyses the noun, checks
whether it is used in the same case, number and gender as the adjective phrase
and returnsits meaning in the variable Y.

lgnp(Np)--> I* gnp=gnp1+gnp2 */
lap(Art, X ,gram(Number,g,Gender)),
Inoun(Y ,agr(_,Gender), ,Number,g,Seml),
lgnp(2),
{np2(s(X,Y [1).Z,Np)}.

The following predicate governs a recursive genitive noun phrase which
starts with a noun in the genitive preceded by a pronoun in the genitive. The
predicate Ipnoun anayses the pronoun, checks whether it is used in the
genitive, determines its number and gender and returns its meaning in the
variable X.

lgnp(Np)--> I* gnp=gnp1+gnp2 */
Ipnoun(X,agr(_,Gender), ,Number,g,Sem1),
Inoun(Y ,agr(_,Gender), ,Number,g,Sem),
lgnp(2),
{np2(s(X,Y [1).Z,Np)}.
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The following predicate governs a recursive genitive noun phrase which
starts with a noun in the genitive preceded by a pronoun and an adjective
phrase in the genitive.

lgnp(Np)--> [* gnp=gnp1+gnp2 */
Ipnoun(X,agr(_,Gender), ,Number,g,Sem1),
lap(Art,Y ,gram(Number,g,Gender)),
Inoun(Z,agr(_,Gender), ,Number,g,Sem),
lgnp(W),
{np2(s(tom(X,Y),Z,[]),.W,Np)}.

The following predicate governs a genitive noun phrase conssting of a
noun in the genitive preceded by a pronoun and an adjective phrase in the
genitive. The expression s(tom(X,Y),Z,[]) is the functiona representation of
this genitive noun phrase.

lgnp(s(tom(X,Y),Z,[]))--> [* gnp=pnoungen+apgen+ngen */
Ipnoun(X,agr(_,Gender), ,Number,g,Seml),
lap(Art,Y ,gram(Number,g,Gender)),
Inoun(Z,agr(_,Gender), ,Number,g,Sem).

The following predicate governs a genitive noun phrase conssting of a
noun in the genitive preceded by a pronoun in the same case, gender and
number as the noun. The expression s(X,Y,[]) is the functional representation
of this genitive noun phrase.

lgnp(s(X,Y ,[]))--> [* gnp=pronoungen+ngen */
Ipnoun(X,agr(_,Gender), ,Number,g,Sem1),
Inoun(Y ,agr(_,Gender), ,Number,g,Sem).

The following predicate governs a genitive noun phrase conssting of a
noun in the genitive preceded by an adjective phrase in the same case, gender
and number as the noun.

lgnp(s(X, Y ,[]))--> I* gnp=apgen+ngen */
lap(Art,X ,gram(Number,g,Gender)),
Inoun(Y ,agr(_,Gender), ,Number,g,Sem).

The following predicate governs a genitive noun phrase consisting only of a
sngle noun in genitive. The expression s(X,[]) is functional representation of
this genitive noun phrase.

lgnp(s(X,[]))--> /* gnp=ngen */
Inoun(X, , ,Numberl,g,Seml).
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The following predicate governs a genitive noun phrase conssting of a
sngle persona pronoun in genitive. The predicate Ipnoun anadyses the
pronoun, checks whether it is used in genitive and returns its meaning in the
variable X.

lgnp(X)--> [* gnp=pronoungen */
Ipnoun(X,agr(_,Gender), ,Number,g,Sem1).

The predicate np2 is used to form a representation of the genitive noun
phrase compatible with SWETRA (see Sigurd 1994). The first argument of the
predicate is the leftmost genitive noun phrase, the second argument is the rest
of the genitive noun phrase, and the third argument is the whole noun phrase.

np2(X. (Y ,[1),.5(X,Y [])).
np2(X.5(A,Y []).5(X,Y[]))

np2(X SA ALY [1) X Ad),Y [1).

To parse a Latvian noun phrase containing numerals the following
predicate Inp is used. The line [N] ,{number(N)} checks whether the noun
phrase begins with a number. The predicate Inoun analyses the noun following
the number, checks whether it is used in the plural and returns its meaning in
the variable X. The next predicate Inoun anayses the next noun, checks
whether it is used in plural genitive and returns its meaning in the variable Y.
The expression s(N,X,Y) isthe functional representation of this noun phrase.

Inp(s(N,X,Y)) -->
[N].{number(N)},
Inoun(X,agr(_,Gender),_,pl,Case,Sem),
Inoun(Y ,agr(_,Genderl), ,pl,g,Seml).

Genitive rulesin the English module of SWETRA

The following predicates show the generation of English genitive noun phrases
from their functional representation in the MT system SWETRA. The
predicate enp generates the English noun phrase. The predicate egenp builds a
genitive form with endings’s or . The predicate elexg finds the trandation of
the noun through its meaning in the lexicon. The lexical format of SWETRA is
generaly a matrix caled lex (with different prefixes according to language)
and 10 dotsfor storing lexical information.

The following predicate enp generates a noun phrase consisting of a head
noun preceded by the genitive of a proper noun or a noun referring to a
person and followed by a post attributive phrase. The predicate pers or_prop
checks whether the meaning of the functional representation of the genitive
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noun phraseisaperson or a proper name. The predicate egenp generates the
genitive from the functiona representation of the genitive noun phrase in a
variable G. The predicate elexg generates the head noun from its functional
representation in the variable S. The predicate epattr generates a post
attributive phrase from its functional representation in the variable T.

enp(Agr,(G,ST)) -->
{pers_or_prop(G)},
egenp(_,G),

d e)(g(n 1) S’_}_’_’_}_’_’_) 1)
epattr(S,T).

The following predicate enp generates a houn phrase with the same struc-
ture but with an additional adjective phrase. The predicate eap generates the
adjective phrase from its functional representation in avariable A.

enp(Agr,s(G,A,ST)) --> {pers_or_prop(G)},
egenp(_,G),
eap(Agr,A),
dexg(n,S_ A0, , , ., ),
epattr(S,T).

English uses of genitive if the noun is not a proper name or a person in the
singular. The following predicate enp generates a noun phrase which conssts
of ahead noun followed by a genitive noun phrase with the preposition of and
apost attributive phrase.

enp(Agr,S(G,ST)) -->
eart(A,m(def, )),
enp(Agr,s(S[)),
[of].enp(A2,G),
epattr(S,T).

The following predicate enp generates a noun phrase which consists of a
head noun preceded by an adjective phrase and followed by a genitive noun
phrase with the preposition of and a post attributive phrase.
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enp(Agr,s(G,A,ST)) -->

eart(A,m(def,_)),eap(_,A), enp(Agr.s(S|[])),
[of],enp(A2,G),
epattr(S,T).

The following predicate egenp cdls the predicate elexg which generates a
genitive noun phrase from its functional representation in the variable S. In the
predicate elexg the predicate enp generates an English noun phrase in the
variable W from its functiona representation. The predicate finscnsynt
converts this noun phrase to a genitive noun phrase in variable W1.

egean’S) --> elexg(gen,S,_,_,_,_,_,_,_).

elexg(gen,S,_,_,C1,D1,E1R1PLY X) :-
enp(Ag,SW.[]),
finsconsynt(W,W1),

The following predicate finsconsynt adds the genitive ending to the last
word of the genitive noun phrase.

finsconsynt(\W,Wf) :-
reverss(W,[S[T]),
(concat(S firg,s,S), concat(S,”",S1);
concat(S,"s,S1)),
reverse(Wf,[S1|T]).

Demos

The following demos show functional representations of some Latvian
sentences and their trandation into English. The functional representation is
used as an interlingua in the trandation process and as the bass for the
generation of the English sentences.

Masas galds ir netirs.

[subj(s(s(m(def, _1810), m(sister, pers), []), m(table, sg), [])), pred(m(m(be,
pres), [1)), obj(m(dirty, _1961)), obj([]), advl([]), advi({]), advi(]), advi([]),
co(s(s(m(def, _1810), m(sister, pers), []), m(table, sg), []), [.])]

The sister’s table is dirty.

Mazas masas galds ir netirs.

[subj(s(s(m(def, _3813), m(little, _3782), m(sister, pers), []), m(table, sg), [])),
pred(m(m(be, pres), (1)), obj(m(dirty, _4016)), obj([]), advi([]), advi([]).
advl([]), advl([]), co(s(s(m(def, _3813), m(little, _3782), m(sister, pers), []),

m(table, sg), [1), [D] =~
The little sister’s table is dirty.
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Mazais masas galds ir netirs.

[subj(s(s(m(def, _6028), m(sister, pers), []), m(little, _5936), m(table, sg), [])),
pred(m(m(be, pres), [])), obj(m(dirty, _6179)), obj([]), advI([]), advi([]),
advl([]), advl([]), co(s(s(m(def, _6028), m(sister, pers), []), m(little, _5936),

m(table, sg), [1), [.])]
The sister’s little table is dirty.

Masas mazais galds ir netirs.

[subj(s(s(m(def, _8116), m(sister, pers), []), m(little, _8141), m(table, sg), [])),
pred(m(m(be, pres), [])), obj(m(dirty, _8320)), obj([]), advi([]), advi([]),
advl([]), advl([]), co(s(s(m(def, _8116), m(sister, pers), []), m(little, _8141),

m(table, sg), [1), [.])]
The sister’s little table is dirty.

Manas masas galds ir netirs.
[subj(s(s(m(my, sg), m(sister, pers), []), m(table, sg), [])), pred(m(m(be, pres),
[1)), obj(m(dirty, _10429)), obj([l), advi([]), advi([]), advI([]), advI([]),

co(s(s(m(my, sg), m(sister, pers), []), m(table, sg), [1), [.])]
My sister’s table is dirty.

Manas mazas masas galds ir netirs.

[subj(s(s(tom(m(my, sg), m(little, _12379)), m(sister, pers), []), m(table, sg),
(1)), pred(m(m(be, pres), [1)), obj(m(dirty, _12606)), obj([1), advl([]), advI([]),
advl([]), advI([]), co(s(s(tom(m(my, sg), m(little, _12379)), m(sister, pers), []),

m(table, sg), [1), [.])]
My littlesister’s table is dirty.

Masas galda sturis ir netirs.

[subj(s(s(s(m(def, _14554), m(sister, pers), []), m(table, sg), []), m(corner, sg),
[1)), pred(m(m(be, pres), [1)), obj(m(dirty, _14779)), obj([]), advl([]), advI([]),
advl([]), advl([]), co(s(s(s(m(def, _14554), m(sister, pers), []), m(table, sg), []),

m(corner, sg), [1), [.])]
The corner of the sister’s table is dirty.

Mazas masas galda sturis ir netirs.

[subj(s(s(s(m(def, _16984), m(little, _16953), m(sister, pers), []), m(table, sg),
[1), m(corner, sg), [])), pred(m(m(be, pres), [])), obj(m(dirty, _17262)), obj([]),
advl([]), advl([]), advI([]), advl([]), co(s(s(s(m(def, _16984), m(little, _16953),

m(sister, pers), []), m(table, sg), [1), m(corner, sg), [1), [.])]
The corner of the little sister’s table is dirty.
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Manas mazas masas jauna galda sturis ir netirs.

[subj(s(s(s(tom(m(my, sg), m(little, _19756)), m(sister, pers), []), m(new,
_19861), m(table, sg), []), m(corner, sg), [])), pred(m(m(be, pres), [])),
obj(m(dirty, _20116)), obj([]), advi([]), advI([]), advl([]), advi(]),
co(s(s(s(tom(m(my, sg), m(little, _19756)), m(sister, pers), []), m(new, _19861),

m(table, sg), []), m(corner, sg), [1), [.])]
The corner of my little sister’s new table is dirty.

Mans ziemas méetelis ir netirs.
[subj(s(m(my, sg), m(wintcoat, sg), [])), pred(m(m(be, pres), [])), obj(m(dirty,
_22491)), obj([]), advl([]), advi([]), advi([]), advi([]), co(s(m(my, sg),

m(wintcoat, sg), [1), [.])]
My winter coat is dirty.

Mans jaunais ziemas mételis ir netirs.

[subj(s(tom(m(my, sg), m(new, _2034)), m(wintcoat, sg), [])), pred(m(m(be,
pres), [1)), obj(m(dirty, _2191)), obj([]), advI([]), advl([]), advI([]), advI([]),
co(s(tom(m(my, sg), m(new, _2034)), m(wintcoat, sg), []), [.])]

My new winter coat is dirty.
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