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There is agreement among linguists, logicians and
computer lingulsts on the treatment of belief-statements as
embedded, hierarchical structures. On the syntactic level of
analysis linguists treat belief-statements as subordinate
clauses (S-over-S-structures, LYONS 1977, KAPLAN and BRESNAN
1981, etc.).

On the semantic level of analysis, following the logic-
al tradition, they are manifested as predicate formulse, in
which full propositions are used as arguments in higher pre-
dicates (e.g. CRESSWELL 1973). In computational treatments
accordingly the recovery of the hierarchical propositional
structures is considered as primery objective: The informat-
ion conveyed by a belief-gstatement is presumed to be stored
(or retrieved) in a data base as some kind of nested (S-over=
~S) structure (e.g. RUSTIN 1973, EISENBERG 1977). Consider
the sentence (borrowed from Lyons, slightly modified):

(1) Mr, Smith believes that professor Brown is the Dean,

The syntactic analyeis reveals the followling structure:

(2) S(NP(N(Smith))VP(V(believe) ]
S(NP(N(professor)N(Brown) )VP(V(be)NP(Det(the)N(Dean))))))

The semantic structure is very similar:
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(3) p1(believe (Smith, pz(be (professor Brown, Dean))))

The CL-analysis comprises accordingly the following logical
steps:

(4) &) recover the structure of p, ¢) process the structure p,
b) recover the structure of p, d) process the structure p,

This scheme will be referred in the following as the
standaxrd model,

Due to unsolved problems in evaluation of composite
predicates and to the extremely high computational costs
embedded structures are avoided in application systems (such
as USL, PLIDIS, HAM=-RFPM, cf, BOLC 1980). Moreover the super-
imposed predicate appears from the point of view of the
(embedded) lower predicate as purely accidental. The domain-
-concept of beliefs avoids some of the difficulties of the
gtandard model. Considering the basic communicative function
of human language the information conveyed by a verbal state-
ment should be decomposed into two components: 1. semantiec
(material) information and 2, modal information concerning
belief-status of the statement (UNGEHEUER 1972). The fundam-
ental difference between the two kinds of information should
be reflected in the linguistic design and should be taken
into consideration in models for man-machine communicetion.
Accordingly the communication partiners dispose of belief-
~registers in addition to the information registers (as it is
the case in current systems). The belief-register provides a
belief-cgent and a belief-value (velief-certitute) for each
statement received. It is natural to initialize at the beginn-
ing of a discourse a number of belief-domelns for the EGO,
the PARTNER and the PERSONS MENTIONED, Notice that these
processing frames (in the technical sense of the word, like
in METZING 1980) are necessary in any system aiming at the
same degree of sophistication,
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In case of overtly marked belief-agents the objective
of analysis is the proper agsighment to a belief-domain and
not the recovery of a structure. This means that expensive
recovery procedures can be dispensed with, since the surface
structure usuelly provides immediate keys for the proper
assigument of belief-agents, Each belief-agent has his own
domain of beliefs. In actual communication the appearence of
a partner A initializes a domain of A’, As soon as in the
conversation further actants B, C, D etc. occur there will de

corresponding new belief-domains B°, C°, D’ ete. initialis-
ed, Statements overtly marked in view of a belief-agent will
be transferred to the corresponding domein.

‘For unmerked statements a general strategy of assignment
of default values can be developed along the lines of Grice
and of MEGGLE (1981). Having initialized the appropriate be-
lief-frame with the eppropriate belief-agent, there is a
particular domain of each belief-agent. In the case of (1)
there is a belief-domain called "world-of-Mr-Smith" within
the universe of discourse, The procesesing involves:

(5) e)‘loéate belief-domain by belief-asgent key (= Mr Smith)
b) enter/retrieve p in the activated belief-domain and
o) determine current degree of certitude (= to believe)

The present concept of belief-domains should be regarded in
a more general procedural view of language, such as presented
in BATORI (1981). The suggested treatment of belief~domains
as pointer based areas in DB is another instance of procedur~
al solutions, in which dynamic language structures tura out
to be simpler than their static, purely representionally
oriented desoription. On the linguistic level of analysis the
domain concept of beliefs is motivated by the observation
that the superimposition of belief-structures on statements
does not make the comprehension of these sentences more diff-
icult, at least not in the measure as the processing of the
embedded structures in the standard model would let this to
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expect. Even if storing S-over-S structures cannot be dispens-
ed with entirely, the number of their occurrences in actual
analysis-procedures can be substantially reduced. Notice that
the concept of belief-domains provides a framework to treat
opague references iun a natural way.

In the final version of the presentation it will be
attempted to substantiate the proposed model on the treatment
of belief~agents and esp. of their derivation from agents and
subjects across clause boundaries.

Literature:

BATORI, Istvédn: Die Gremmatik aus der Sicht kognitiver Proe
zesse, Tubingen, Gunter Narr 1981

BOLC, Leonard (ed,): Natural Language Based Computer Systems,
Munchen, Hauser 1980

CRESSWELL, M.I,.,: Logics and Languages. London, Methuen and Co.
1973

EISENBERG, Peter (ed.): Semantik und Kinstliche Intelligenz.
Berlin, Walter de Gruyter 1976

KAPLAN, Ronald und BRESNAN, Joan W. (in press): Lexicale
Functional Grammar: A formal system for grammatical ree~
presentation. IN: BRESNAN, Joan W. (ed) The mental re-
presentation of grammatical relations, Cambridge, MIT
Press

LYONS, John: Semantics. Cambridge University Press 1977 -

MEGGLE, Georg: Grundbegriffe der Kommunikstion. Berlin, Wal=-
ter de Gruyter 1981

METZING, Dieter (ed.): Frame of Conceptions and Text Under-
standing. Berlin, Walter de Gruyter 1980

RUSTIN, Randall (ed.): Natural Lenguage Frocessing. New York,
Algorithmics Press Inc. 1973

UNGEHEUER, Gerold: Sprache und Kommunikation. Hamburg, Helmut
Buske 1972

- 28 -



