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Situation Semantics Analysis
of Some Nominals in Bulgarian

Radoslav Pavlov & Rusanka Lukanova
Institute of Mathematics & Sofia University

The main purpose of Situation Semantics is the study of linguistic mean-
ing, i.e., the relationship between language and reality. Barwise & Perry
(1983) accept the common sense conception of natural language as a means
of conveying “information (and misinformation) about the the external
world and our states of mind” (Barwise & Perry 1983). They develop the
theory of situations as a classificatory system of abstract objects and use it
to describe meanings as relations between situations, i.e., Situation Seman-
tics is a relational theory of meaning accounting for information flow.

In the first part of this report some necessary background from the Sit-
uation Semantics of Barwise & Perry is provided.

In Situation Semantics, basic primitives are individuals, properties,
relations and space-time locations:

a, b... — class of individuals A;
r, r'... — class of relations R;
I, I' ... — class of locations L.

The class L of all space-time locations is considered as a class provided
with three structural relations:

I{I’ : I temporally precedes /’;
L.l : ltemporally overlaps /’;
I@!’ : [ spatially overlaps /’.

From these primitives, more complex objects are constructed: situa-
tion types, states of affairs, courses of events, event-types.
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The notion ‘situation type’ characterizes the inner structure of the situ-
ations in abstraction from the place and time of the facts represented. A sit-
uation type is defined as a set of ordered n+2 — tuples <r, Xy ooy Xy 0>
(i.e., a set of facts), where r is n-ary relation, X, ..., x_are objects (individu-
als or other more complex objects) and i € {0,1}.

For example:

s = {<run, Mary; 1>, <tired, Mary; 0>,
<read, Mary; 0), >read, John; 1>}

Situation types in general can be denoted in the following way:
st run, Mary; yes

tired, Mary; no

read, Mary; no

read, John; yes
ins: give, Mary, a, John; yes

book, a; yes.

The notational convention ‘in s:” is used when the facts listed are only
a part of s and ‘s:=" — when s is completely given.

An ordered couple <,s> of a space-time location / and a situation type
s are referred to as a state of affairs.

For example, the state of affairs s in which Mary gives John a book at /:

ins: atl: give, Mary, a, John; yes
book, a; yes.

A course of events is defined as a set of states of affairs. For example,
the course of events e in which Mary gives John a book at I’ and John reads
it at a later /”:

ine: at/’: give, Mary, a, John; yes
at/: book, a; yes
at/” : read, John, a; yes
{lsilies 1312

The abstract situations (state of affairs and courses of events) thus
defined are used for analysis of natural languages. They are assigned to
utterances as their interpretations. The sentence “Mary is reading” as
uttered at a location / ,» describes a situation s if a location / exists such that:

ins: at[: read, Mary, yes
Ll
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The situation of pronouncing a given sentence 6 by a concrete speaker
a, to a concrete listener b, at a specific location 1, is called discourse situa-
tion d. A situation of utterance u is composed of two parts: discourse situa-
tion d and the speaker’s connections c. The speaker’s connections are her/
his relations with the environment, i.e., the speaker’s meaning of lexical
items. A concrete utterance of the sentence é can describe many various sit-
uations. The concrete utterance of “Mary is reading” describes the situa-
tion which contains only two facts: at the location / Mary is reading and the
location [ temporally overlaps the location of the utterance /;:

s,: =at I: read, Mary; yes
L.

Other situations described by that utterance are the situations which
contain facts additional to the two facts mentioned above. The class of all
situations which a given utterance describes is called the interpretation of
this utterance.

The meaning of a given expression d is the relation between the situa-
tions of utterance of é and the described situations.

The crucial notion for linguistic meaning is the notion ‘type of events’.
Types of events are objects obtained through abstraction from courses of
events. To enable the realization of this goal abstract objects called basic
indeterminates are introduced. These represent individuals, relations and
locations as follows:

a, b, ... individual indeterminates
r, 7, ... relational indeterminates
1,0, ... location indeterminates.

The event-types are defined as objects which are identical to the
‘courses of events’ except that the indeterminates can be substituted for the
individuals, relations and locations.

Given as event-type E (al,..., B3V pemsailin Liseess 1), every function f
assigning individuals, relations and locations to some of the indeterminates
in E is called an anchor for E. E[f] is the event-type which results from the
substitution in E of every indeterminate x from the domain of the anchor f,
with the value f(x).

A given course of events e is said to be of type E if E[f] is part of e for
some anchor f.

In both English and Bulgarian some types of ambiguity can be
explained according to the type of the events described. For example, by a
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given concrete utterance of sentence (1), a situation is decscribed which can
be either of type E, or of type E :

(1) Maria cete kniga na  Ivan.
Mary reads book of/to John
“Mary is reading a book to John.” (E))
“Mary is reading one of John’s books.” (E,)
E:=atl: read,a, b, c; yes
book, b: yes
EZ: = at [: read, a, b; yes
book, b; yes
belong to, b, c; yes.

In a given concrete situation of utterance of the sentence (1) the
speaker refers either to a 2-place relation or to a 3-place relation.

Barwise & Perry (1983) introduce complex properties and relations
using the notion event-type: a complex n-ary relation is an event-type E(a,
s-es @, I) in exactly n (n>=1) individual indeterminate and exactly one
location indeterminate. As an example of a complex property they give the
property of being a ‘tired hungry philosopher’:

E: at [: tired, a; yes
hungry, a; yes
philosopher, a; yes.

However for the situation semantics analysis of some NPs in Bulgarian,
it is better to generalize the notion of ‘complex relation’ and formulate it by
means of the notion of ‘role’. Such NPs can be obtained by placing two or
more adjectives in front of a noun. The order of the adjectives could turn
out to be important from a semantic point of view. The first adjective may
determine the second, or the combination of the next adjective and the
noun rather than the noun itself. For example, let’s take the following noun
phrases:

(3) wumoren gladen filosof
“tired hungry philosopher”
(4) edar cerven domat
“big red tomato”
(5) izvestna operna pevica (Penéev 1984)
“famous opera singer”
(6) studen teleski buljon
“cold veal boullion”
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veselo, usmixnato momice
“gay, smiling girl”

veselo usmixnato momice
“gaily smiling girl”

strog medicinski kontrol
“strict medical control”
resitelni politiceski dejstvija
“decisive political actions”

In (3) and (7) the order of the adjectives preceding the noun is irrelev-
ant while in (5) any change of order is impossible. In the remaining exam-
ples such change may cause a change in the properties ascribed to the noun.

()
#)

()
(6)

()
@®)

)

gladen umoren filosof
“hungry tired philosopher”
cerven edar domat

red large tomato
“large red tomato”

*operna izvestna pevica

“opera famous singer”
teleski studen buljon

veal cold Dboullion
“cold veal boullion”
usmixnato, veselo momice
“smiling gay girl”
usmixnato veselo momice
“smiling gay girl”

(But the girl could well be smiling gaily without necessarily being
SO gay.)

medicinski strog kontrol
“medical strict control”

(10°) politiceski resitelni dejstvija

“political decisive actions”

When the positions of two adjectives are interchanged (with respect to
the noun they modify) changes in morphological and/or syntactic properties
may result (as in 8 and 8’). In addition to this, the order of the adjectives in
some nominals is determined by the norms of the language. For example,
the adjectives of size and quantity precede those of material (Pencev 1984):
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(11) pet zlatni moneti
“five golden coins”

(12) malka zlatna laZicka
“small golden spoon”

Pencev (1984) refers the treatment of the relations of such noun
phrases to the domain of semantics.

If the properties described by (3)-(10) are presented by the notion of
‘complex property’ defined in the basic indeterminates, then the nominals
in (4)-(10) would be semantically indiscernable from those in (4°)-(10’). This
difficulty can be avoided if the notion ‘complex property’ is defined after
the introduction of ‘roles’ and the event-types in roles.

The notion of ‘indeterminate’ is introduced by the following recursive
definition (Barwise & Perry 1983):

= Every basic indeterminate is an indeterminate.

= If x is an indeterminate and E is an event-type for which x is a
constituent then <x,E> is an indeterminate and is called a
role.

The notion of ‘anchor’ is generalized for the indeterminates (basic or
role) too. An anchor is a partial function from indeterminates to individu-
als, locations and relations such that:

= For every basic individual, location or relation indeterminate
x in the domain of f, f(x) is one individual, location or rela-
tion, respectively;

= For every role r = <x,E> in the domain of f, fis an anchor for
each indeterminate in E and f(r)=f(x) (Barwise & Perry
1983). :

A complex relation is an event-type E(x,,...,x , /) in n+1 indetermi-
nates (basic or role) and exactly one of them must be connected with a loca-
tion (n>=1). A complex property is obtained when n = 1.

For example, the property described by (4) is représented by the
event-type E:

in E:= at #: big x; yes,

Here t=</,E’> and x=<a,E’> are roles and E’ is the following
event type:

E:=at¢: red, a; yes
tomato, a; yes.
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The property of being a ‘gay smiling girl’ (7) is represented by the fol-
lowing event-type:

E:= atl: gay, a; yes
smiling, a; yes
girl, a; yes.

But the property of being a gaily smiling girl (8) is represented by the
event-type E :

E:=ate P, @; yes
girl, a; yes
Here ¢, r, x are the roles:
t=<LE >, p.=<r, E >, where E is the following event-type:
E:=atl: gaily, r; yes
anchored to, r, smiling; yes.

The event-type E represents the property ‘gaily smiling’.
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