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1. INTRODUCTION: TOWARDS TEXTUAL LINGUISTICS

1.1. One of the major recent developments in linguistics is undoubtedly
the rapidly growing interest for the elaboration of a theory of texts and
'text grammars'. What first seemed to be merely a series of scattered and
rather marginal attempts to extend current sentence grammars, now
turns out to be a wide-spread and even well-programmed 'movement'
to establish a more adequate type of grammar.1

It is the aim of this paper to report briefly the main ideas underlying
this tendency, especially with respect to their methodological status within
the theory of linguistics, and to present a hypothetical framework for the
construction of explicit text grammars. In this early state of the investiga-
tion it will be specifically necessary to consider the possible heuristic and
theoretical models which could serve the elaboration of such grammars.
For historical surveys about work done in discourse analysis, text
grammars and related domains we refer to the literature cited in the
footnotes. Similarly, for the details of the descriptive, theoretical, and
methodological arguments in favour of textual linguistics.2

The motivations for the empirical and theoretical interest in the
description of the structures of discourse have been provided both within
linguistics and within such neighbouring disciplines as anthropology,
poetics, and social psychology (content analysis) (cf. van Dijk, 1971a, c,

* Paper contributed to section 11 (Methodology and Philosophy of Linguistics) of
the IVth International Congress for Logic, Methodology and Philosophy of Science,
Bucharest, 29.νΠΙ-4.ΙΧ.1971.
1 This movement takes shape, for instance, in a research group in textual linguistics
at the university of Constance (Western-Germany) having a very complete program of
research, publications and symposia. For information cf. the note in Linguistische
Berichte 13 (1971), 105-06, and those to appear in Foundations of Language and Poetics3.
Cf. van Dijk, Ihwe, Pet fi, and Rieser (1971).
2 A first survey is given by Hendricks (1967). More complete and systematic is Dressier
(1970). For detail, cf. Van Dijk (1971b, 1972a) and Ihwe (1972).
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types of relations R— , R^=, Re, R<^9 representing, respectively, identity,
difference, membership, and inclusion relations between the occurrences
of a (same) naming unit as referential descriptions of the corresponding
set theoretical relations between the denotata. Thus, each set of possible
relations in a sequence of occurrences of a naming unit is a matrix of
possible state descriptions (with the restrictions defined by the grammar),
viz, the relation between the first occurrence with the second, between
the second and the third, ... etc., and between the second and the first,
the second and the second, the second and the third, etc. . . . between the
wth and the nih. In a similar way we define other referential sequences of
a given string. Once established this system of referential relations, each
occurrence of a naming unit is associated with its referential characteriza-
tion (its place in a relation) and the corresponding linguistic means
([injdefinite articles, prepositions, etc.). Since a string of sentences thus
receives a fuller structural description, G$ is superior in strong generative
capacity with respect to G$.

3.5.4. From this very rough characterization of an example of the
mathematical description of the mechanism of cross-reference, one of
the components of a text grammar, we saw that essentially set theory and
its theorems served as the basic model, especially the properties of the
relations of identity, difference, membership, and inclusion. Further some
notions from matrix theory were necessary to define the possible state
descriptions of denotata and corresponding occurrences of naming units.
Already Harris (1952) in his early approach thus made use of matrices
for the description of discourse structure. Finally function theory was
used to map sets of denotative relations onto sets of relations between
linguistic units.

Notice that Palek's models in principle can also be used for the definiton
of coherence on a semantic basis. In that case the referential description
will be matched with a description of the relations between lexemes and
groups of lexemes. The same set of relations will then probably be neces-
sary and defined over configurations of semantic features: identity,
difference, inclusion, membership, and further undoubtedly intersection.
Such a description is necessary in an adequate grammar because the
relations between sentences are only rarely based on identical naming
units.

3.5.5. Let us consider briefly some other branches of mathematics which
might supply models for text grammars. Recall that we required a GT
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to produce descriptions of macro-structures underlying sequential
surface structure. In this respect GT has stronger generative capacity
than Gg which only assigns superficial relational structure to a string.
The base-grammar generating these macro-structures was sketched earlier
with the aid of a logical model. The problem at issue now is the elabor-
ation of the system relating macro-structure with micro-structures.
Which types of rules are necessary for this mapping and what are their
mathematical properties? These rules must somehow relate any element
of the macro-structure M with a corresponding element in each sentence
(micro-structure) Si of the surface structure. That is, the model we are
looking for must establish a one-many relationship between M and Σ.
Notice that Σ is an ordered η-tuple of sentences. These sentences, or
rather their deep structure representations, are each isomorphous (or at
least homomorphous) with Μ. The function F mapping Μ onto Σ thus
relates the first element of Μ with all the first elements of Si, the i-th
element of Μ with the z'-th element of each Si, ... the n-th element of Μ
with the n-th element of each Si. Since each macro-lexicoid of Μ can be
considered as a class abstraction, we first substitute the corresponding
class of lexemes for this lexicoid, e.g. as follows: FI -» {x: Fi (x)}. From
this class are selected the (pre-)terminal elements of the S-derivations.
The type of transformation corresponding with the one-many relations
could be called 'poly-transformation' (or P-transformation) since they
have a single structure as input and an ordered η-tuple of isomorphous
structures as output. Surface structures, then, are 'realizations' of the
abstract deep structure model. Its set of functional classes of actions,
agents, patients, etc. represents the abstract macro-content, which is
particularized and distributed at the surface level.

The model informally outlined here is probably too strong and re-
stricted to ideal texts. A more complex model is needed which will more
clearly indicate that Μ is only a global derivational constraint upon the
formation of Σ. Not any S-formation is directly guided by Af, but only
the sets formed by the predicates and argument-types of all the sentences
of the text.

3.5.6. Leaving the still obscure domain of macro-structures and its
relations with surface structure, we will finally return to some mathe-
matical models for the description of intersentential structures in texts.

Superficially studied, then, a text is an ordered η-tuple of sentences
ordered by the relation of preceding: Free (Si_i, Si), defined over unan-
alyzed sentences. (It might be more appropriate to localize this descrip-
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tion somewhat deeper, e.g., on the level of semantic representations. In
that case we would define the text as a morpho-syntactic realization of an
ordered η-tuple of propositions). This relation is non-reflexive, non-
symmetric and transitive. Its converse, the relation of 'following' will be
less interesting, since, as we saw earlier, the whole linguistic mechanism
of cross-reference (pronominalization, definitivization, topic-comment,
etc.) is based on the structure of preceding propositions and their
elements. Let us stress again that we here describe a linear surface level
and its corresponding notion of intersentential coherence. Although, as
was demonstrated by Palek (1968), Kummer (1971a, b, c) and others, a
processual description of the subsequent 'states' of the texts in its sen-
tences is very important, it is not sufficient to describe texts with the aid
of such linear, finite state models. The determination of semantic content
does not depend merely on the set of transition rules Si Λ 83 Λ ...,... Λ
Si_i, as a sort of composition function fi ο f% ο fa ο ... o f(Si), but is
globally programmed by the abstract underlying macro-structure. At the
surface level this implies that Si+i, Si+2, ..., *Sn may retro-determine the
semantic structure of the propositions Si, S%9 ..., Si, which were at first
either ambiguous or unspecified. The semantic relations holding in the
ordered η-tuple, then, seem therefore essentially symmetric: if sentence
Si is dependent on Sj5 then Sj is dependent on Si. Of course, this is true
only with respect to the general theoretical property of dependency, not
of specific semantic relations between elements of the respective sentence:
if R (x,y) then - R (y,x).

3.5.7. The notion of dependency is obviously of particular importance
in T-grammars: surface structures depend on deep structures, sentences
depend on other sentences and their elements and structures upon
elements and structures in those other sentences. Mathematical models
for dependency grammars are well-known, and we might profit from them
to state textual relations. Notice that these are probably not simply
described by (transformation rules as in generative S-grammars.
Proceeding from functional (analytic) calculi to algebraic systems,
categorial (or dependency) grammars have been modelled especially on
LeSniewski's/Ajdukiewicz's Associative syntactic calculus, where primitive
categories and derived categories analyze a string until an S-symbol is
reached.

As was demonstrated by Chomsky (1963), such models are far too com-
plex and descriptively inadequate and, therefore, textual dependencies
would involve extremely complicated notations (when there are no
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recursive elements). Such a system would demonstrate more clearly than
a PS-grammar not only how elements in a sentence are functionally
related, but also how elements in different sentences are related, especially
when we use indices (or some related device) to identify the categories.
A (transitive) verb in Si may thus formally depend (e.g. as a consequence)
on a verb in Si_j (where i > j): ... [n/Si_j] /n... [[n/Si^j] /n] / [[n/

SJ/n]. The copying procedure here is a formal way of representing
(parts of) presuppositions. In a similar way we may represent dependency
relations between sentences in a text. The trivial (primitive) symbol would
then be t (for text). A premiss, condition, or cause could then be rendered
as [t/s] and a consequence as [t/s]/t, where the sequence [t/s], [t/sj/t
resolves in a specific text (an implication) (cf. Geach, 1970). Here we
cannot investigate the further formal properties of such dependency
systems, but any satisfactory T-grammar must include a device which
registrates these dependencies. Simple coordination by a rule-schema does
not produce this structure, although intersentential connectors can be
introduced as (logico-)semantic constants. For the dependency-relations
between other elements we have to investigate how propositional phrase
markers can be combined into complex phrase markers when these
relations are explicitly given.

3.5.8. Other types of algebraic models have already been discussed:
since a textual language is also generated by the binary operation (of
concatenation) over a terminal vocabulary FT, they can be considered as
semi-groups. More specifically generative grammars are semi-Thue-
systems defined as ordered quadruples <FA, FT, S, R). Text grammars
have the same form but only a different starting symbol and different sets
of rules (productions) and categories. The theory of abstract automata, as
we saw, will define a text in a processual way, by specifying its consecu-
tive states. The rules of transition would probably have a semantical
and relational character, i.e., when one of the lexemes has an identity,
inclusion, membership, relation or when state Si_i is a necessary and/or
sufficient condition for Si. These relations determine the ordered set
of (cumulative) definite (identifying) description of the individuals.

3.5.9. Finally, texts were considered as matrices, that is as ordered
m-tuples of η-tuples, e.g. for m sentences having each n elements. Clearly
not every concrete sentence will have n elements, but there are n possible
theoretical 'places' for the elements of a sentence of which some may be
empty. These places, for example, are the predicates and arguments of a
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relational actant-structure. In this way it is easy to compare explictly the
structures of the subsequent sentences of a text. Notice that such matrices
may be constructed simply by the rules of grammar and a recursive
device which will construct, m times, similar rows of a vector (the
sentence).

3.5.10. The last group of models we may consider are of geometrical
nature, although of course closely related with the previous ones. Besides
the already mentioned theory of graphs — as representations of complex
(partial) order relations (e.g. of macro-phrase-markers, of complex
sentential phrase-markers, of relations of linear dependency, of one-
many mappings, etc.), we have all possible topological models here,
when we conceive of texts as (semantic) spaces. Typical concepts of
general topology as 'neighbourhood', 'environment', 'coherence', im-
mediately recall terms from intuitive text theory. When a topological
structure over a vocabulary FT is defined by the fact that any element /
of FT can be assigned a system of subsets of FT (the 'contexts' of/) and
a topological space as the relation between S and FT, we may say that a
text is such a topological space. Such a text is said to be coherent if it
cannot be divided into two (non-void) open subsets. Thus, as soon as an
element of a text cannot be assigned a context (e.g., a lexical relation
defined over sets of features) the text is no longer coherent. Similarly, a
text is coherent when all pairs of coherent subsets intersect non-vacuously.
We here meet the familiar concept of linear coherence: the concatenation
condition for grammatical sequences.

Similarly, other notions of topology like compactness, distance,
overlapping, etc. can serve the study of semantic surface relations between
sentences. Although the application of topology is still embryonic, if
not plainly metaphorical, in this domain, already intuitive connections
with traditional concepts as 'semantic field' suggest interesting possibilities
for a future theory (for example, cf. Edmundson, 1967).

3.5.11. For the description of similar problems we may try to elaborate
models from the theory of (semi-)lattices. Thus, properties of feature
specification, like inclusion of lexeme k by lexeme /j, can be considered as
partially ordering the universe of the lexicon, and therefore defines also
the possible relations between lexemes in subsequent sentences in a text.
If we thus take the lexical surface structure of a text as a partially
ordered set T and the sentence (or sequence) as a set S, we may say that
S has an upper bound in T, if for all lexemes of S there is a lexeme in T
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which is identical or superior to these lexemes, that is if there is a synonym
(having the same number of features) or a hyperonym including these
lexemes. Similarly, S <= τ has a lower bound in Τ if the lexemes of S are
all hyperonyms of a lexeme in T. If these respective lexemes of the text
are immediately hyperonymous (or hyponomous) to those of S they can
be considered as least-upper-bounds (supremum) and greatest lower
bounds (infimum) of the lexemes of S. At first sight these characteriza-
tions do not seem to model the intricate system of linear coherence.
However, first of all the system of macro-structure formation is probably
highly dependent on such notions as (semantic) supremum or infimum.
The process of abstraction, based on the lexical units of the text will tend
to delete lexemes of sentences as soon as a supremum is generated.
Conversely, polytransformational processes will normally particularize
macro-structures to the level of /«/zmwm-lexemes. Further, this model
might enable us to measure linear coherence between the sentences in a
sequence by considering the degrees of particularization or generalization
of their connected lexemes. The closer the semantic connection (i.e. the
smaller the difference in feature specification) the higher will be the linear
coherence of a text. This coherence reaches its maximum when the lexical
elements of sentences have an identical lexeme in a connected sentence.

Since linear coherence is normally defined for pairs (5Ί, #2), ((Si, £2),
£3),..., we may consider a text as a lattice, where each pair has a supremum
and an infimum, viz. Si u Si+i, when S is considered as a set of lexical
elements. It is not possible here to work out in detail these lattice-models
for a theory of semantic coherence in texts. We merely wanted to suggest
their possible relevance (cf. for application, especially phonological,
Brainerd, 1971).

4. CONCLUDING REMARKS

4.1. As has become clear from the rapid sketch of some logical and
mathematical models for theory construction in text grammar, only the
main branches of these formal disciplines could be mentioned. Further
research will have to specify the details of their possible relevance. In
many respects, of course, this relevance is shared with their role for
S-grammar, although within the simple sentence (or its underlying
proposition) notions as coherence, consequence, etc. cannot be defined.

4.2. We should stress that the models that were programmatically
considered are models for a grammar, not for a theory of textual per-
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formance. Performance models acquire theoretical relevance only when
based on systematic models. Actually, most of extant work done in the
theory of texts and its models belongs to the theory of performance, even
such that texts ('messages') were simply considered identical with
utterances and therefore beyond the scope of grammar. Here we meet
all inductive (probabilistic) models for probability, stochastic pro-
cesses, information (redundancy), frequencies and their distribution,
etc. which were normally worked out for (empirical) sets of texts
(corpuses). From our theoretical discussion it was obvious that any linear
model, e.g. a Markov chain, cannot be considered as a possible candidate
for a grammar: the complex dependency structure in sentences, and a
fortiori in texts, is not based on transition probabilities. In general the
number of possible texts over a vocabulary FT is theoretically infinite.
Conditional probabilities for strings of say more than 15 words, i.e. for
nearly any text, are therefore not computable: no corpus would be large
enough or sufficiently representative to obtain the relevant data. Infor-
mation, based on probabilities of elements, can therefore not be measured
for meaningful texts, and its technical aspects (as measure for sign-(un)
expectedness) is hardly relevant for an adequate theory of textual
performance. Only global conclusions (hypotheses) may then be made.
We then are left with the traditional statistical techniques for the des-
cription of frequencies, distribution, type/token ratio, variance, etc. of
textual elements in order to characterize it stylistically with respect to a
given corpus. This work and models are well-known and need not be
treated here. We have to repeat however that their theoretical relevance,
as studies of the use of the system, derives from the insight into the
properties of the system. Our claim was that only explicit T-grammars
provide such an insight.

University of Amsterdam
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