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Preface

In several disciplines of the humanities and the social sciences, various
notions of ‘global’ units and structures play an important role. In the
linguistic theory of discourse, for instance, terms like ‘topic, "theme, "gist,’
or ‘upshot’ require explicit description. Similarly, in conversation anaysis,
we must explain what the ‘point’ of a didlogue is. In microsociology,
concerned with the analysis of interaction in socia contexts, it seems
relevant to account for the fact that action and interaction can be interpreted
at severa ‘levels in terms of ‘global actions” Finally, in cognitive
psychology and artificia intelligence, it has appeared that processing of
discourse and interaction (e.g., in production, comprehension, and storage
in memory) cannot properly be accounted for without the global
organization of complex information.

In this book these various global structures are accounted for in terms of
macrostructures. Macrostructures are higher-level semantic or conceptual
structures that organize the ‘local’ microstructures of discourse, interaction,
and their cognitive processing. They are distinguished from other global
structures of a more schematic nature, which we call superstructures. These
are, so to speak, the global ‘form’ of the macrostructural ‘ content.’

The theory of macrostructures sketched in this book is the result of
research carried out during the last 10 years in the domains of literary theory,
text grammar, the general theory of discourse, pragmatics, and the cognitive
psychology of discourse processing. This research has been reported in many
papers and books in which the theory of macrostructures, first of discourse
and later also of speech act sequences and interaction, was gradually
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developed. 1However, the topics of these studies prevented us from
studying the notion of macrostructure in a more systematic,
interdisciplinary, and detailed way. Therefore we decided to resume and
further develop the various ideas about macrostructures in a separate
monograph. It should be stressed, however, that the theory is still in its
infancy, and we do not pretend to give more than a rather rough outline; on
some points we are able to be more explicit, whereas on other points we
can only formulate rather speculative remarks. Both in sociology and in
cognitive psychology, more empirical work is necessary to assess the
nature and the role of global structures. In this book we have presented the
genera but informal outline of the theory and the various concepts and
problems involved rather than give a more detaled analysis of
macrostructures in a particular type of discourse. In this way we hope to be
able to show that the notion of macrostructure is relevant in several
disciplines concerned with the account of complex information processing
and higher-level interpretation. Moreover, it appears that the basic
principles involved in the structures and processing of discourse and (inter-
)action at the level of ‘global meanings' are essentially the same. Although
macrostructures can be abstractly studied, for discourse and interaction, in
linguistics and sociology alone, their fundamental ‘interpretative’ or
‘conceptual’ nature also requires extensive cognitive analysis. It is at this
point where the empirical necessity of macrostructures is most clearly
exhibited, viz., as structures that are required in the understanding,
organization, and reduction of complex information. Without them, the
planning and execution of complex interaction sequences and discourses,
as well as their comprehension, memory representation, retrieval, and
recall, would not be possible.

Although the term * macrostructure’ is rather recent,’2 similar notions have
been used in the various disciplines mentioned previoudy. Notions such as
‘topic’ or ‘plot’ (of a story or drama) occur already in classica poetics and
rhetorics, and the study of ‘themes’ has always been a main concern of literary
scholarship. In modern linguistics the notion could only be accounted for as
soon as more attention was paid to the semantic structures of discourse, e.g., in
so-called text grammars. The same holds for cognitive psychology and

Fragments of a theory of macrostructures have been worked out by me especialy in the
following books and papers: 1972, 1973b, 1976b, 1977a, b, e, f, g, 1978e. It should be noted
that on many points my original views on macrostructures have been modified in the last few
years. One of the major differences has been the distinction between semantic and syntactic
macrostructures. The latter are studied in this book under the concept of ‘ superstructures.’

Thefirst use of theterm | know, and which was at the origin of my development of the notion
in literary theory, has been made by the German linguist Manfred Bierwisch (Bierwisch, 1965).
He thereby referred, though, to globa structures of narrative that are called ‘ superstructures’ in
this book. Thefirst published uses of the term ‘macrostructure’ in psychology | am aware of have
been made by Bower (1974) and Kintsch (1974), athough similar notions have been discussed
earlier under different terms (see Chapter 6, footnote 2, p. 203).
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artificia intelligence, where models, computer programs, and experiments
are now being developed that have macrostructural notions. Of course, in the
history of psychology similar concepts have been used, especidly in the
Gedtdt tradition. In a certain sense, this book ams a a theoretica
reformulation of some of the ideas of Gestalt psychology, viz., the idea of
holistic structures and their specific properties. The limits of one book,
however, make it impossible to give a historical analysis of the notion of
‘global’ structure. Such a study, in several disciplines, would require a book
of itsown. We shall therefore only refer to more recent uses of the notion.3

Especially in cognitive psychology and artificial intelligence, a number
of different but related concepts have been discussed in the recent literature
(e.g., schema, frame, script, and scenario). These concepts, which may be
applied both in social and in cognitive theories, are taken to be specific,
often conventionally determined, organizations of knowledge. It appears
that they are important in the formation or comprehension of
macrostructures, but it should be emphasized here that they should not be
confused with macro structures, which are higher-level structures in
processing and representation. Although knowledge is of fundamental
importance in all cognitive processes, we have argued that there are also
crucial other cognitive factors that determine the production and
comprehension of discourse and action (viz., various motivational
structures, opinions, attitudes, values, norms, tasks, and interests). The
complex mental state which in a certain context determines the actual
processes of production or comprehension and which consists of
knowledge and these other factors is studied briefly under the term
cognitive set. Another notion which is accounted for in terms of
macrostructures and which is particularly relevant in the production of
action and the comprehension of action discourse in general and stories in
particular is the notion of plan. Most of the notions mentioned in this
paragraph have received extensive attention in artificial intelligence and in
cognitive or social psychology. It has not been possible, however, to
discuss the various uses and applications of these notions nor to review
critically the respective theories in which they function. Except from short
definitions and distinctions formulated in the perspective of our framework,
the reader is referred to the studies mentioned in the footnotes for more
detailed analyses of these notions.

The presentation of the theory is systematic but informal. Except for a brief
discussion of the formal properties of macrorules and macrostructures in

Other work on macrostructures will not be extensively discussed and referred to in the text;
names and works of relevant authors will be mentioned only in the footnotes. Since this book
isnot a survey, we have decided (also for esthetic reasons) not to interrupt the text with strings
of names and years. All the terms, notions, and theoretical insights that have been borrowed
from other authors are acknowledged in the footnotes; this also alows us to add brief
comments that are only indirectly relevant to the discussion in the text.



VIII PREFACE

Chapter 2, we have not tried to develop a logical formalism for the
semantic structures involved. First of al, such a formalism might present
difficulties for noninitiated readers in the disciplines involved. Second, the
complexity of current logical proposals for the formal analysis of semantic
structures is such that practical semantic analysis of longer discourses
would not be feasible. Third, many kinds of semantic properties of natural
language and action cannot yet be adequately treated in any formal
language. Finally, the theory is not yet explicit enough to warrant
formalization. For a formal analysis of some of the semantic notions used
in this book, the reader is referred to current work in philosophical logic
and to some of our other work. For alternative explicit notation and
representation, we have to refer to current work in artificial intelligence.4

Although this book has an interdisciplinary orientation, it should be
stressed that it has been written by alinguist. This means that the description
of interaction and the cognitive processes underlying complex information
processing sometimes has a linguistic bias. For the same reason it will be
clear to sociologists and psychologists that | am only partially familiar with
recent advancesin theories and problemsin their respective fields. They must
decide what the relevance is of a theory of macrostructures in current social
and cognitive models, and further development and testing of the theory in
the framework of those models will clearly be their task.

It should be noted aso that the systematic account of macrostructures in
discourse, interaction, and cognition in this book requires a certain amount of
repetitiveness, because amilar principles are a work in these respective areas.
The advantage of this setup is that the chapters are more or less self-
contained, such that they can be read more or less independently. Since the
book has been written for an interdisciplinary reading public and not only for
specialists in the respective fields, this is a further reason why redundancy
seems appropriate. For the same reasons we explain in the respective
chapters (though briefly and hence not possibly in an adequate way) some of
the major theoretical concepts being used in these respective disciplines. This
means that the book can be used as an introduction into complex information-
processing problems in linguistics psychology, and the social sciences.

We express the hope that this book will be a contribution to the new
interdisciplinary developments in the disciplines of the humanities and the
socia sciences that are now commonly captured under the label of ‘ cognitive
science.” We expect that in this way developments in discourse linguistics
will be linked with those in cognitive psychology, artificia intelligence,
socia psychology, and sociology and that thisinteraction will lead to mutual

Besides the reasons given in this paragraph for keeping our investigation informal, we aso
intentionally want to bresk with the tradition both in linguistics and psychology to give more
status to theoretical explorations by using the kind of formalism that is no more than a symbalic
abbreviation. Thisdoes not mean that we should not be systematic and explicit though.
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fertilization in theory formation. Interdisciplinary collaboration on such
important domains as those of discourse, interaction, and cognition has
become indispensable.
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The Concept of Macrostructure

1.1. INTUITIVE NOTIONS
OF MACROSTRUCTURE

1.1.1. Theaim of thisbook isto present a systematic analysis of so-called
global structures that play arole in several disciplines of the humanities and
the social sciences. Many different terms have been used to denote various
kinds of such global structures. In the following chapters, we try to make
explicit the notions of globa structure involved in the study of discourse,
(inter-)action, and cognition. It is necessary to look first at the intuitive
concepts and terms handled by language users, as socia participants in the
interpretation, categorization, and communication of globa structures. One
of the empirical goals of atheory of global structures is an account of how
people show their awareness of such structures by talking about them or by
other kinds of metabehavior. Of course, this does not mean that the
underlying cognitive processes and representations involved are aways
‘conscious.” Thus, much of the empirical evidence for the cognitive reality of
global structures will have to be assessed in more indirect ways.
Nevertheless, there is a sound development in the socid sciences to take into
account, or even to start from, the explicit indications exhibited by social
participants of the ways they interpret and categorize their cognitive and
social redlity. *

"Here we think of the direction in sociology that is caled “cognitive sociology” or
“ethnomethodology” (see Cicourd, 1973; Garfinkel, 1967; Mehan& Wood, 1975). In general,
we may refer to new developments in the methodology of sociology asinitiated by Berger and
Luckmann (1967) and Phillips (1971), in which the interpretative nature of sociological datais
discussed.
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Initially, the social scientists will have access only to this kind of intuition,
of their own and of their social coparticipants, and the ways it is expressed.
There is a more genera methodological principle that we shall follow in
this book, and it is related to the one indicated above. Whatever the more
specific linguistic or sociological concepts of global structures may be, we
shall assume that they have a cognitive basis. Thus, language use and
behavior may be accounted for in independent theories, but these theories
will ultimately be based on a theory of how language users and social
participants perceive, interpret, know, memorize, evaluate, plan, produce,
etc., their discourses and interactions. In other words, our socia behavior-
including our communicative verbal interaction-is determined by our
interpretations and representations of social “reality.” Later chapters show
that global structures are the result of very fundamental cognitive principles
operating in the ways we process this kind of highly complex information
from the social situation.

This fundamentally cognitive approach to the study of global structures
should be qualified. Although the basic principles involved in complex
information processing are of a cognitive nature, at the same time language
use and interaction require an account of their social properties. Thus, the
cognitive processes and representations involved do not arbitrarily vary
over individuals but are in turn determined by (our knowledge of) social
interaction and social structure, in a similar way as cognition develops as a
function of biophysiological properties of the organism. Hence, when
speaking of the foundations of language use and interaction, we should use
the notion of social cognition to account for the fact that our interpretations
and representations in this area are essentially conventiona:> The
categories and rules we manipulate are developed under the constraints of
al kinds of communicative interaction and cooperation. We have justified
beliefs that most other participants use similar categories and rules in most
socia situations, and such beliefs will even be used to normalize our
cognitive processes and representations. * We come back to these
properties of social

*The notion of “convention” used here is meant to abe a technical one, in the sense of Lewis
(1968).

%0f course this insight is not new and is well-known in sociology (see, e.g., the relations
between “objective’ and “subjective’ aspects of socia structure as discussed in Berger &
Luckmann, 1967) and socia psychology (eg., the various features of “social learning” in
socidlization). Yet, here | mean the devdopment and functioning of the basic cognitive
mechanisms proper, and in this sense | believe that cognitive psychology has been “socially”
oriented too little, that is, its dominant paradigm (which we may call the “information processing
paradigm’) seems to have this lack; other orientations, such as some directions in Soviet
psychology, have stressed actions as socia and socioeconomic (“material’) factors of cognitive
development and functioning (see Leont’ev, 1972; Vygotsky, 1962). Aswe see later, recent work
on knowledge representation (frames, scripts) recognizes this social aspect of information
processing but does not redly investigate this basis, for which we should consult
ethomethodological studies of everyday life. It should be clear from our remarks that we favor an
integration of these various directions of research.



3 THE CONCEPT OF MACROSTRUCTURE

cognition in Chapter 4 in our analysis of globa structures in action and
interaction. Our point here is that globa structures are cognitively based
but that the cognitive principles involved develop under social constraints-
even if it is obvious that such social constraints again require cognitive
interpretation and representation in order to play a functional role in
cognitive devel opment.

1.1.2.  With these methodological principles in mind, we may now try to
spell out our intuitive understanding of the concept of “global structure” and
the ways we denote such structures with terms of natural language.

Our intuitive notion of global structure, first of al, is relative. We discern,
interpret, and talk about such structures by distinguishing them from what we
cal local structures. The clearest manifestation of this distinction appears in
the conceptua opposition of whole versus part, which is used in a large
number of cognitive activities, from perception * to discourse and interaction;
that is, we are able to see, treat, interpret, or use many objects or phenomena
as “wholes” as cognitive units of some kind, with respect to the various
“members,” “parts,” “sections,” or “elements’ of these whole objects. Hence,
we take global structuresto be akind of (w)holistic structure, and we say that
the parts, members, etc., “make up,” “condtitute,” “form,” or “compose’
them. The intuitive “unity” of a whole then will be determined in terms of
spatiotemporal continuity and its cognitive correlates (e.g., coherence) and
externally by its distinction from and subgtitutivity with respect to other
(whole) objects. Similarly, a part will be seen, interpreted, used, etc., as an
object, property, etc., of another object, even if it may be identified for itself
and in relation to other parts of the same whole object. Without analyzing the
various properties of parts and wholes further, we assume here that the part-
whole relation is an intuitive primitive, which cannot be analyzed into more
basic cognitive notions. This relation may show itself in various ways,
however, as we have seen, viz., as element-set, member-class, or part-whole.

The distinction between global and local structures should also be
construed along another intuitive dimension, that of point of view, that is,
we not only have objects or phenomena for which a distinction is made
between their parts and their whole but at the same time this distinction
may be projected in our cognitive manipulation of such objects. Thus, we
may see, look at, focus upon, think of, etc., either the parts or the whole,
depending on the “point of view” we take with respect to the object.

One way of showing this point-of-view dimension of the local-global
distinction appears in perceptual and cognitive distance. We tend to see an

“See the recent discussion by Miller and Johnson-Laird (1976, 47 ff. and passim) about the
perceptual aspects of parts and wholes and their links with language (e.g., lexica hierarchies).
These perceptual, and more “general,” notions are linked to the hierarchical notion of semantic
macrostructure.
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object as a whole when looking from farther away than when we look at its
parts. The intuitive notion of detail plays arole here: Parts of the whole are
distinguished as details when we have a closer look at the object, whereas
from a more distant point of view individual details may no longer be
perceptible. In the latter case only larger parts or outlines of the object may
bevisible.

There is adlightly different way of formulating this intuitive distinction,
in terms of levels. Instead of saying that we see, interpret, focus upon, etc.,
a certain object from a certain distance, we may also say that we do al this
on various levels, a more specific or particular level, and a more general or
abstract level, respectively. In this case the details of the lower, more
specific level may be said to be “ignored” at the higher, more general level.
From this particular intuitive distinction between global and local
structures we see for the first time that the relation between these structures
may take the form of certain cognitive operations, of generalization or
abstraction on the one hand and of specification or particularization on the
other hand. From the various intuitive ways of accounting for the global-
local distinction in cognitive information processing, we later take this
notion of level as our major starting point. One reason for this strategy is
that in the social sciences and their philosophical foundations the notion of
level is theoretically well-established: Similar to the intuitive level of
“seeing” things, we have the theoretical notion of level of description. We
shall also discover that not only for scientific discourse but also for
everyday discourse we may speak of different levels of description.

Rdated to the other notions discussed o far, we finally have the important
intuitive distinction based on the dimension of relevance. In this case, the parts or
details of the lower, more specific levels are associated with the notion of alower
degree of relevance or importance, whereas the larger parts, the whole, a a more
general level are associated with higher degrees of relevance or importance.
Thus, details may be abstracted because a a higher leve they are less important.
Other nations, such as“crucid” or “centrd”, may in that case be used in order to
quaify the more general and important levels.

113. Let us now make these various intuitive manifestations of the loca
versus global digtinction more concrete by giving examples from the various
domains we are concerned with in this book. The general domain is that of
cognition and in particular that of complex information processing. The more
specific domains, both linked to that of cognition, are that of language use and
discourse on the one hand and that of action and interaction on the other hand.
® The choice of these |ast two domainsiis not arbitrary. First of all,

SRelevant references about the notions more or less intuitively used here are given in the
respective chapters. The same holds for the other notions used below.
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they represent two fundamental cognitive functions of the human organism.
Second, language and discourse are inherently linked with social action and
interaction: When we speak or write, we accomplish certain kinds of social
acts, viz. speech acts, which play an important role in social interaction. In
both cases complex information processing is involved, and it will be
assumed that such complex information processing is not possible without
the theoretical and cognitive distinction between local and global
structures.

First of all, language use manifests itself in utterances that, as object
types, we interpret as discourses or texts of a certain natural language. If
more than one speaker is involved in the production of such utterances, we
speak of a dialogue or conversation. The theoretical analysis of discourseis
the object of analysisin Chapter 2. What we are concerned with here is the
fact that language users implicitly and explicity make a distinction between
local and global structures of discourse. On the one hand they speak of the
details of what was said, on the other hand they use such notions as theme,
topic, gist, upshot, or point to characterize the discourse, or larger
fragments of it, as awhole. Thus, words and sentences are seen as the parts
of the discourse, and the theme or topic is seen as a property of the whole.
When people talk about such a theme or topic, at the same time they imply
that details of the discourse are disregarded or abstracted from this account
at a more general level.- “1 don't remember exactly what he said, but the
upshot (his point) was...” At the same time these notions intuitively
associate with that of relevance or importance: The point is the more
relevant, important, central, prominent, or crucial aspect of what was said.

In these examples of notions used in everyday speech to denote global
properties of discourse, we observe that the notions mainly pertain to the
meaning or content of the discourse and not to the style of expression, the
ordering of discourse parts, etc. This means that this kind of notion should
be made explicit in semantic terms; to distinguish them from other kinds of
global structures, we talk about semantic global structures. It is this type of
structure that we try to make explicit in this book in terms of (semantic)
macrostructures.

114. Beddesthese semantic global structures we also use terms to denote
global gructures of discourse and conversation that have a more schematic
nature. In that case it is not the global meaning but rather a globa schema that
isinvolved, a schemathat may be used to order or to assign other structuresto
the global meanings of the discourse. Notions such as outling, construction,
order, and buildup are used in such cases. Schematic structures of this kind
maybe of a categorical type (i.e., built up in terms of conventiond categories,
just as a sentence is built up from syntactic categories). Examples of such
schematic global dructures are the narrative sructure of a gory, the
argumentative structure of alecture, or the specific schematic ordering of a
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psychological paper. In all those cases we also have intuitive termsin order
to denote some of the categories involved, such as introduction, setting,
background, development, and conclusion. To distinguish schematic global
structures, which pertain to the global “form” of the discourse, from the
global meaning structures for which notions such as “theme,” “topic,” or
“gist” are used, we use the specific theoretical term superstructures. ° In
Chapter 3 we try to establish the various links between these two sorts of
global structures (i.e., between semantic macrostructures and schematic
superstructures).

1.1.5. Utterances maybe studied not only as manifestations of discourse
but aso as manifestations of socia actions, as speech acts. Both in
monologue and in conversation this may involve a sequence of speech acts.
Also at this level, which is the object of the discipline of pragmatics, it
makes sense to distinguish between local and global structures. The local
structure pertains to the individual speech acts and their connections,
whereas the global structure pertains to the sequence of speech acts as a
whole. Also here we use intuitive terms such as the point or upshot of what
was said, or rather done, though not referring to some global meaning but
instead to the globalspeech act being performed. Thus, we may localy
perform an assertion, followed by a request, but with a whole sequence of
(possibly different) speech acts we may also globaly perform the speech
act of a request, an assertion, or athreat (e.g., in arequest letter, a lecture,
or a ransom note). In other words, the global structures at this pragmatic
level of analysis pertain to the global functions of the utterance. Language
users have intuitions about such globa pragmatic structures. Thus, for
instance in conversation, they may know that, as a whole, the speech acts
of the speaker may add up, come down to, or function as a global request
or threat. Again, we disregard details and underline the most relevant or
important aspect of the utterance when we say that what he essentially did
was to promise something.

116. Viathe notion of speech act and that of globd speech act we may now
look for more or less smilar intuitive distinctions made by socid participants
between local and global structuresin action and interaction in general. The

5This term has been chosen in order to mark clearly the differences between “semantic”
and “syntactic” global structures, which are often confused in current discussions of schemata
and similar notions. Moreover, the term “superstructure” has no current use in linguistics and
psychology. For purists the Greek form “hype rstructures’ may have been preferable as a
partner for “macro structures,” but the term “hype rstructure’ has been used already in
linguistics to account for (syntactic) structures beyond the sentence level (cf. Palek, 1968).
Notethough, that in our earlier work we also often confused semantic macrostructures and
syntactic superstructures. To avoid too much heavy jargon, we shall sometimes use the more
general notion of schema to denote superstructures of particular kinds if confusion with other
types of schemata does not interfere.
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distinction makes sense only if we again take on the one hand a sequence
of actions and decide whether the sequence as a whole has certain
properties. Thisis the case in all examples of higher-order actions, that is,
actions that are performed, as a whole, by performing a sequence of other
actions. Many social actions are of this kind, such as taking a train, eating
in a restaurant, or going shopping. Such stereotypical social episodes are
analyzed later in terms of frames orscripts. We also have global actions that
are not inherently social, such as taking breakfast (alone), taking a bath, or
repairing one’'s car. Essential for our discussion here is that socia
participants are able to handle complex sequences of actions as one global
action, that is, they speak about such actions and interpret sequences as one
action. The same holds for global interactions: A conversation itself is a
case in point, and the same may be said for other kinds of dialogue, such as
fights, duelings, interviews, or meetings; in nonverbal interactions, from
moving a table together or a marriage to playing a game together. The
intuitive idea that participants have about the global action being carried
out appears in such questions as; “ What are you doing?’ “What are you
driving at?" What's the idea?’, where an observer may well see and
understand what actual local action is being carried out but wants to know
of which global action it is a constituent.

In actions we very clearly witness several of the intuitive aspects of the
local versus global distinction previously discussed: Local actions are
congtituent parts or sections of globa actions; global actions function as
unified wholes, which as such in a higher-level sequence may be
conditionally related to other global actions; and the constituent actions are
indeed less important or more specific than the globa action. The
difference of level of seeing, interpretation, and description especialy
plays a role when we want to speak of local and global action. At a certain
moment what is being carried out is, by necessity, alocal act at the specific
level, and thisis what the observer during such a moment actually sees and
interprets. However, at the same time another global act may be carried
out, but only if the previous and the following actions, and hence a whole
sequence carried out during a time period, is interpretively taken into
account. In other words, the global action can be interpreted only when we
change levels (or distance) of interpretation. The same may hold when we
comment upon the whol e sequence afterward and assign it a global act.

Valuable indications about the global nature of complex (inter-) action
also comes from the various cognitive terms necessary to define such
actions, such as plan, intention, goal, or purpose. The more precise
meaning of these terms as we use them is made clear later; but it is
interesting here that a term like plan, for instance, and also terms like
blueprint, idea, scheme, design, project, or sketch may be used to program
complex future actions. This programming will usually be global, that is,
specify a global goal and perhaps major actions, strategies, and results,
contrary to a script or scenario that specifies the precise sequence of actions
to be carried out.
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We may provisionally conclude that social participants indeed have
intuitive ideas about the global organization of action, both in production
(plans) and in observation and interpretation of action. They are able to
make level distinctions and take a sequence of action as one global action.

1.1.7. From the various examples of distinctions between local and
global structures in discourse and interaction we have already seen that the
distinction has a clear cognitive basis. Looking at parts or wholes, taking a
different point if view, making a distinction between levels, generalizing or
abstracting, and finding some things more or less relevant or important are
clearly cognitive operations. The same holds for representations of themes
or topics, which appear to be semantic, and representations and executions
of schemata or plans.

The notion of global structure is more general and, as we said, accounts
for certain properties of complex information processing. Also for those
cognitive functions that are not treated in detail in this book, global
organization is necessary (e.g., in perception and vision, thinking, problem
solving, and decision-making). In fact, we have seen that some of the
examples previously discussed make use of metaphors borrowed from
these functions, especially that of vision. Similar processes are involved in
the observation of collections of objects (e.g., furniture or toys), a sequence
of events, or a sequence of images. Instead of looking merely at one object
or (global) image, we may take more complex wholes as units. In this way
our observation of a sequence of events may be interpreted for instance as
an “accident.” We have seen the same kind of global interpretation
previously for sequences of actions. Features, individual local events, or
objects in this case may again be disregarded, abstracted from, and hence
treated as visual detail with respect to the global outline of the global event,
the global object, or the sequence of images as a whole (e.g., the movie).

For the area of thinking, problem solving, and decision making, which are
al forms of complex information processing, the local versus global
digtinction is aso intuitively well-known. As for actions in particular, we
know that in thoughts, problems, and decisions we have global ideas,
designs, plans, or dtrategies that only pertain to the higher level or maor
steps in the process, geared toward a major god. As soon as the process is
complex enough, we no longer are able to memorize actively and hence plan
al the details of a sequence, so that we have to make rough ideas or plans.
Similarly, these globa thoughts, ideas, or plans will also be used as control
information in the execution of the actual sequence of actions in problem-
solving tasks and the consequences of decisions. We may or may not follow
our plan, or events may or may not occur according to plan or design.

1.1.8. From the examples of intuitive terms, notions, and knowledge we
have about different cognitive functions, and in particular about language
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use, discourse, and action, we may conclude that the “local versus globa”
distinction in complex information processing is extremely useful if not
necessary. From our observations, however, we now should draw conclusions
for a proper object of research. We have seen that the loca versus global
distinction manifestsitself in many different ways, o it is necessary to make an
analysis that is abstract enough to show the deeper similarities between the
notions from the respective areas. This means that we have to establish a
common theoretical concept and investigate its empirical basis.

We also need to indicate which current notions, problems, phenomena,
etc., in the respective disciplines involved can or should be (better)
accounted for in terms of this theoretical concept and how the concept can
be linked to other concepts in linguistic, sociological, and cognitive
theories. Only if we are able to specify this role of the new theoretical
concept, may it be accepted as useful.

1.2. TOWARD A THEORETICAL CONCEPT
OF MACROSTRUCTURE

1.2.1. It isthe am of this book to make the various notions of “global
structure” discussed in Section 1.1 more explicit. To do this, we introduced
the theoretical notion of macrostructure. Although global structures in
discourse, interaction, and cognition may as such have varying empirical
properties, we try to provide a common basis for them with the more abstract
notion of macrostructure. This means that as soon as we talk about
macrostructures of discourse, interaction, and cognition, a theoretical
framework will be necessary for each of these domains. A common abstract
notion is also necessary to assess the specific aspects of global structuresin
these various domains. Thus, a grammar, a cognitive process model, and a
theory of social interaction will have to account for different kinds of
manifestations of “underlying” macrostructures. This does not mean that an
abstract notion of macrostructure for these different theories could not as
such have an empirical nature. On the contrary, we have observed in the
survey of intuitive notions of global structures that most of them appear to
have a cognitive base. This means that although the notion of macrostructure
is a theoretical notion, we assume that it has a psychologically “real”
correlate, which may be empirically assessed. In other words, complex
information processing at the cognitive level is accounted for in terms of
macrooperations and macrostructures in conceptual representations. Typical
for the cognitive model, then, is the further analysis of how such operations
are applied and how macrostructures are formed, transformed, stored in
memory, retrieved and (re-)produced. Also, a cognitive model has to specify
how maerostructures organize complex information in various domains,
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such as vision, language, thinking, and action. Finally, the cognitive model
should specify how macrostructures and macrooperations are influenced by
other cognitive factors, such as knowledge, beliefs, opinions, attitudes,
wishes, wants, tasks, goal, values, and norms.

In atheory of discourse the notion of macrostructure has a more limited
function. It is used to account for the various notions of global meaning,
such as topic, theme, or gist. Thisimplies that macrostructures in discourse
are semantic objects. According to the principles of explicit semantics, this
means that rules of some kind must be formulated to relate meanings of
words and sentences (i.e., local structures) to the semantic macro
structures. Next, macrostructures in a theory of discourse are necessary to
account for the intuitive notion of coherence: A discourse is coherent not
only at the local level (e.g., by pairwise connections between sentences) but
also at the global level. Notions such as global meaning, global reference,
topic, or theme are intimately related, and macrostructures are needed to
make these relations explicit. Finally, language use and discourse have all
kinds of other properties for which a macrostructural analysis is necessary.
First of al, language users are able to make abstracts or summaries of
discourses. Intuitively, such summaries are discourses that express the
global meaning or main topics of the summarized discourse, so that the
summary relation between two discourses should also be formulated in
terms of macro structures. The same holds for all kinds of summarizing
features of the discourse itself, such as thematical sentences, titles and
subtitles, conclusions, and key words.

The establishment of explicit links between semantic macrostructures
and schematic superstructures is also important for a theory of discourse.
Thus, we want to know how the global content of a story is related to the
narrative schema, what constraints upon the macrostructure are determined
by such a schema, or how such schemata in turn may develop from “fixed”
macrostructures. Finally, we should investigate whether macrostructures in
discourse are different for different types of discourse and hence for
different types of schematic structures: Intuitively speaking we know that
what is more important or more thematical in a narrative may not be in a
police report or a psychological paper.

It is the cognitive model, as we saw previously, that should account for
the various cognitive aspects of discourse processing a this
macrostructural level: production, reading and comprehension, storage in
memory, retrieval, reproduction, and hence recall and recognition of textual
information. By using a sufficiently abstract and semantic notion of
macrostructure both in the theory of discourse and in the cognitive model
of discourse processing we hope to establish the necessary interdisciplinary
coherence between these different accounts of discourse structures.

Finally, macrostructures in the theory of social interaction are needed to
account for the fact that participants plan, see, interpret, and memorize
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actions both locally and globally. In communicative verbal interaction, first
of al, this means that we speak of pragmatic macrostructures to account
for the global speech act being carried out by a sequence of speech acts.
More important for a general theory of interaction, however, is the fact that
various kinds of social structures, such as the social context and frames of
interaction, rules, convention, norms, and the various categories of
participants like functions or roles, may be linked to global actions and not
aways to individual local actions. Thus, teachers at school only have the
obligation to teach globally speaking; that is, many of the individual
actions performed by them in the school situation need not be teaching
activities as such. Macrostructures of interaction not only allow global
planning and control of future and actual action sequences but also
guarantee their coherence and their appropriate functioning in the social
context. All this requires a cognitive basis, in which the planning and
interpretation of action and interaction is accounted for. Just like discourse,
action is an intensional (conceptual) object: We assign “meaning” to it on
the basis of observable doings; we ascribe actions to persons in the same
way as we assign meanings to observable utterances. Notions such as
intention, purpose, and decision are involved here, which of course have a
cognitive nature for which a proper cognitive model should be elaborated.
It isalso “via’ cognition that macrostructures of action have their specific
socia role.

From these few examples it may have become clear that there is a great
number of phenomena for which atheoretical notion of macrostructure can
play an important descriptive and explanatory role. To make such an
interdisciplinary account more coherent, however, we should first try to
systematize and to make the various properties that macrostructures are
supposed to have a little more precise. In the subsequent chapters we
specify these for the respective theories and models of discourse, cognition,
and interaction.

1.2.2.  From the respective intuitive uses of “global” notions we only select
and systematize some to be made explicit in terms of macrostructures. One of
the more permanent properties of these notions, thus, appears to be the
semantic nature of globa structures, intimately linked with a conceptual
cognitive basis for such structures. We now limit the theoretical notion of
macrostructure to such semantic or conceptua structures. This means that the
notion isrelevant only for the domain of information processing. All kinds of
natural objects, such as trees, faces, or rivers, will therefore not be assigned
macrostructures as such but only the processes of visual information
processing for which they are external stimuli. The part-whole relation,
therefore, is not taken as a direct manifestation of the relevance of
macrostructures. Conversely, al those objects and processes that are
inherently informational, such as language and action, may be analyzed in
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terms of macrostructures, as well as all cognitive processes and
representations. Y et, in the domain of information processing we only take,
as suggested previoudly, the semantic or conceptual aspects. This means for
instance that all kinds of structural information will not as such receive a
macrostructural analysis. Thus, the fact that a sentence is composed from
syntactic categories does not mean that the “global sentence structure” is
taken as akind of macrostructure.

This does not mean that at the “syntactic” level we do not have
structures which have a global nature and which may be distinguished from
local structures at a “lower” or more “detailed” level. W e have given the
example of the overall schema of stores or psychological papers. Given the
different nature and role of such overall structures, however, we use a
specific notion for them, that of schematic superstructure. One of the
crucia differences between macrostructures and superstructures is not only
that the first are semantic and the second are schematic or “structural” but
also that macrostructures necessarily characterize any kind of complex
information processing, whereas superstructures have a more conventional
nature.

Another restriction we would like to respect in the establishment of a
specific notion of macrostructure has already been expressed several times,
its relevance in complex information processing. Hence, the meaning of
one word, phrase or, clause, as well as planning or interpretation of one
single, basic action, and the various cognitive processes involved for these
and other relatively simple cognitive functions, such as object recognition,
do not require macrostructural analysis. Macrostructures are theoretically
relevant especially or only for complex and hypercomplex information,
such as discourse, conversation, action sequences, complex thinking and
problem solving, complex vision of scenes and episodes or their
representations, coordination tasks, learning, and attitude formation and
change and their cognitive correlates. Although the distinction between
relatively simple and more complex information is gradual, there are
empirical properties of information processing that seem to indicate where
macrostructures are relevant (e.g., constraints of short-term memory
capacity). Roughly speaking, then, we call information “complex” as soon
asit goes beyond the storage and process capacities of short-term memory:
A word, phrase, clause, simple action, single object, etc., may al be
interpreted on the basis of structural features that can be handled by short-
term memory. For complex information, further organization and
representation in long-term memory becomes necessary. In Chapter 6, we
spell out these aspects of cognitive processing; here we merely want to
indicate provisionally what the empirical basis of the distinction between
simple and complex information might be.

It has been indicated before that the notion of global structure is relative
and that it may be defined only with respect to some notion like local
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structure. The same should hold for the theoretical notion of
macrostructure. The overall semantic structure of complex information
therefore should be defined relative to other (semantic) structures (viz.,
those at the more “simple” or “local” level, such as the meanings of words,
phrases, clauses, and simple actions). For practical reasons we shall use the
term (semantic) microstructure for this kind of local information. The
importance of such a notion is that without it we cannot distinguish, as
such, what macrostructures are: Macrostructures are global semantic
information only relative to the microstructures of discourse, cognition, and
interaction. In other words, for different discourses or interaction
sequences, the “same” type of information may function either as
microstructure or as macrostructure, depending on its semantic role in the
whole.

It has been suggested before that the intuitive notion that comes close to
the theoretical distinction between macrostructures and microstructures is
based on the term level. Hence, for any kind of complex semantic
information we do not distinguish between macro- and microinformation at
the same level (e.g., in terms of parts or sections or fragments versus the
whole but in terms of different levels of description, processing,
interpretation, planning, etc.). We say that macrostructures characterize the
higher or more abstract levels of semantic information and information
processing. It later appears that the relative nature of macrostructures
reguires the possibility of having several macrostructural levels.

The idea of representing macrostructures at a different, “higher,” level
incorporates the various intuitive ideas according to which global
information is conceptually “farther” from the actual phenomena, that the
“same facts’ are represented but from a larger and hence more general or
abstract point of view. The macrostructure thus has to represent what is the
major, more relevant, more general information out of complex
information as represented at the more concrete microlevel. Both the notion
of description level and that of representation level appears to play an
important role in discourse, cognition, and action.

Finally, the level approach distinguishing macrostructures and
microstructures in complex information makes it possible to take an
important theoretical step next. Different levels are not independent but are
systematically related. Thus, it is necessary to define rules, operations,
transformations, or other mapping rules to relate the respective levels of
microstructures and macrostructures. We have observed earlier that this
kind of relation is necessary in any type of explicit semantics. Particularly
we must show that a macrostructure may be derived or inferred from
microstructures.

1.2.3.  Now that we have a more precise, though still provisional, idea about
what we mean by the notion of “macrostructures’, which alows us to specify
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them for the various domains and phenomenato be treated later, we should
also spell out the various functions macrostructures are supposed to have in
complex information processing.

The first function of macrostructures is to organize complex (micro)-
information. Without them we would only be able to have a large number
of links between information units at the local level and not be able to form
larger chunks that have their proper meaning and function. We would not
have a means to assess that all the units at the microlevel somehow “belong
together,” asis the case when we assign a macrostructural unit to them at a
higher level of description. A particular and important case of this kind of
semantic organization is (global) coherence: Due to macro structures,
discourses, conversations, and action sequences are planned and
understood as coherent wholes and hence as a unit that may as such be
identified and distinguished from other, similar, objects. Without the
macrostructurally formulated notion of coherence, it would not be possible
to distinguish one discourse from a following discourse nor one action
sequence from another action sequence. All this has of course important
cognitive implications: Complex information from discourse, episodes,
action sequences, etc., may be organized in memory due to macrostructural
information. Without this kind of global organization in memory, retrieval
and hence use of complex information would be unthinkable.

At this point we may mention the second major function of
macrostructures, the reduction of complex information. Even if it would be
possible to organize our plans, interpretations, or representations for
complex information, we also need a way of effectively handling this
organized information. For all cognitive operations this requires reduction
of complex information. Macrostructures are, as such, representations of
this reduced information. We have seen that they should feature the more
important, relevant, abstract, or general information from a complex
information unit. This is possible because microinformation is
“disregarded.” Our task therefore is to define the relations between the
microlevels and the rnacrolevels in terms of various reduction rules, which
we call macrorules.

The organizational and reductional functions of macrostructures may have
a number of correlated functions. We have seen that storage of complex
information may become efficient in this way, so that individuals are able to
retrieve fragments of complex information in a strategically adequate way to
accomplish a great variety of tasks: recall, recognition, question answering,
problem solving, summarizing, paraphrasing, and so on. In other words,
macrostructures that have organized and reduced semantic information
alow the adequate use of such information. Not only do they serve as
retrieval cues for microinformation but in many cases only global
information is needed for subsequent tasks. When we want to summarize a
discourse or give adescription of some complex event or action, we only need
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to give the most important information. Fast and efficient processing of
complex information in cognition, communication, and interaction
therefore mainly takes place at the macrostructural level. This holds not
only in processes of understanding but also in production and planning,
control, and execution of very complex tasks.

Although the organizational and reductive functions of macrostructures
are fundamental for a processing model, it should be emphasized in general
that macrostructures have an essential semantic function. They define
higherlevel or global meaning derived from lower-level meanings. This
process of derivation may involve the construction of new meaning (i.e.,
meaning that is not a property of the individual constitutive parts). Hence,
as their crucia function, macrostructures alow additiona ways of
comprehension for complex information.

Although these respective functions need further specification in a
cognitive model, we may provisionally conclude that complex semantic
information processing is impossible without a concept of macrostructure
that has such functions. We illustrate this thesis in detail in the analysis of
discourse and complex action and the cognitive processes involved in these
kinds of behavior. Apart from this contribution to a general theory of
complex information processing, the notion of macrostructure appears to
play a role in the description and explanation of many phenomena of
discourse and interaction, such as coherence, thematization, relevance
assignment, and global planning and interpretation.

1.3. PROBLEMSAROUND A REPRESENTATION
FORMAT FOR SEMANTIC (MACRO-)STRUCTURES

1.3.1. An explicit description of semantic macrostructures should be
given in a forma language. In linguistics (“formal grammar’'l and
philosphy, the formal language used most widely has been the predicate
calculus and its variations (e.g., as used in current modal logics). In
psychology, simplified forms of this predicate calculus have been used to
represent conceptual structures and aso al kinds of graphica
representations.

Although the explicitness of the theory of macrostructures could
certainly be enhanced by formal representations of some kind and athough
it is wellknown that the status of theory formation in linguistics and
psychology greatly depends on formalization, we have decided to keep the
theory more or less informal. This does not mean, however, that its
presentation will not be systematic: Terms, rules, and principles are defined
as precisely as possible, whereas semantic (macro-) structures themselves
are represented in amore or less unambiguous variant of English.
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Some of the reasons for this decision have been given in the Preface. On
the one hand, we need a more or less systematic theory before
formalization-in a strict sense of that term-is possible and useful. On the
other hand, current logical languages are still far from perfect in order to
represent semantic information.” Since their complexity usually increases
with their adequacy, formal representation of whole texts is nearly
unfeasible at the moment.

Similar remarks may be made about other explicit systems of
representations (e.g., those used in artificial intelligence). These have the
additional problem of being only semiformal; they do not have an explicit
syntax, let alone a precise system of interpretation rules (semantics).
Moreover, many subtle semantic structures cannot be accounted for in
these graphical or network types of representation. ®

To keep this book readable for students from various disciplines and not
to link its validity to some current but not generally accepted and certainly
quickly changeable system of formal representation, natural language must
do, though at some points it is enriched by a highly simplified shorthand
notation for semantic structures.

The semantic structures defining texts, action, and cognition, both at the
micro- and the macrolevel, are given in terms of propositions. The choice
of the proposition as the basic unit of semantic structures is not motivated

"There are far too many logical approaches to natural language to give full credit to them all
here. Investigations in this domain have come mostly from formal (logical) semantics and have
focused on the explication of semantic structures. See the following readers for’this approach:
Hintikka, Sttppes, and Moravesik (1973) and Keenan (1975a). A more complex system, aso
involving formalization of natural language syntax in terms of “categoria grammar.” has been
devised by Montague and his followers (Cresswell, 1973; Montague, 1974).

In the latter system explicit categorial representations of the syntax are linked with a
semantic interpretation given in terms of an intensiona logic. At present this system is
probably the most explicit model for natural language, but its extreme complexity (and its
actual fragmentary nature) only allows application in the description of simple sentences.

For formal representations of certain discourse structures we may refer to van Dijk (1973,
19778) and to references given in Chapter 2. Logical formalism in psychology and artificial
intelligence, often of a rather simplified kind, may be found in the literature on inference
making and reasoning, in discourse processing models (Frederiksen, 1975a; Kintsch, 1974)
and in perception semantics (Miller & Johnson-Laird, 1976). Since predicate logical models
are also well-known in other disciplines, our simplified notation for atomic propositions are
roughly based on these systems of representation.

®For a critical discussion of this kind of representation, see Woods (1975). Among various
notational systems, which are sometimes fomally equivalent, we may especially mention those
of the La Jolla group (Norman & Rumelhart, 1975) and the Yale group (Schank & Abelson,
1977, and other references given there). It is not possible here to spell out the varous formal
and empirical (linguistic) difficulties of these sometimes highly sophisticated systems, devised
mainly for computer implementations. The drawbacks of these systems however are often
counterbalanced by the obvious successes they have had in the explicit (computer) processing
of simple discourse types. Moreover, there are certain basic common properties to those
systems that appear in our representation of FACTS.



17 THE CONCEPT OF MACROSTRUCTURE

further here: It has found wide acceptance in several disciplines. Besides a
system of propositional representation we shall also use a more complex
unit of semantic representation, that of FACTS. As we see following,
FACTS may be taken as conceptual units that assign hierarchical structure
to sets of propositions. Moreover, FACTS are the semantic units that
correspond to units of expression such as clauses and sentences.

1.3.2. A propositional representation of semantic structures requires an
analysis of the internal structures of propositions as well as an analysis of
the relations between propositions in sequences or other larger units of
representation. Neither of these can be given here: They would require
booklength treatment. This is one of the tasks of a formal grammar. We
therefore briefly summarize the major structural features of propositions
and introduce a simplified notation for those features.

The central element of a proposition is an n-place predicate. We
represent these predicates simply by italicized expressions of English,
mostly nouns and verbs. A predicate is usally interpreted9 as a property (a
one-place predicate) of or as a relation between individual objects. These
individual objects are represented by the respective arguments of the
proposition. These arguments are ordered. In our simplified notation
system, they are written in parentheses and follow the predicate expression:
loves (John, Sheila) and gives to (Peter, book, Laura). For various reasons,
e.g., to be able to represent pronouns and referential identity of expressions
between propositions, in general arguments are represented by constants
(names), such as proper names or constant letters (x1, x2; ..., yl1,y2,...;
ora,b,c,...). Referring expressions of natural language, such asabay, in
fact also involve a predicate: boy(x1). This means that sentences expressing
several propositions require higher-order representations (e.g., in terms of
FACTS, see following) or at least representation in terms of compound
propositions constructed with connectives. [boy(xl)] and [loves(Sheila,
X,)]. For these connectives we simply use expressions of English (because
logical connectives are only indirectly and partially linked to those in
natural language). *°

Relations between arguments may be of various functional types; that is,
the arguments have different functions with respect to the predicate. They
may be Agents, Patients, | nstruments, Sources, Goals, etc., as described in

“The notion of ‘interpretation’ used here is that of referential or extensional interpretation,
which links expressions with referents or denotata in some possible world. The assignment of
‘meanings’ to expressions, as we know it from linguistics and psychology, is called ‘intensiona’
interpretation. Formally spesking, extensiona interpretation depends on intensiona
interpretation: To know what an expression refers to we have to know what it means. For further
analysis of these (formal) semantic notions, see the references given in footnote 7.

For a discussion and further references about the properties of formal and natural
connectives, seevan Dijk (1977a,d).
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linguistic case grammars and functional grammars and in dependency
systems in artificial intelligence.”* There is no standard representation
format of these functions in any logical formal language, and therefore we
do not represent these various functions in the propositions themsel ves but
rather in the more complex FACT representation system that follows. This
means that the propositions we use are of the atomic type; they denote only
the most elementary properties of facts. The same holds for the
representation of adjectives and adverbs: They are not represented within
one proposition but in a compound proposition or FACT.

Besides arguments and predicates a proposition is taken to consist also
of one or more modal categories, modifying the proposition as a whole.
One of the obvious propositional modifiers is tense, represented in the
example just given by the morpheme s after love. Instead, then, we may
write: PREJ[love(x,, xz)]. The same obtains for other tenses and for
compound tenses. Examples of other modalities are: it is necessary that, it
is possible that, and it is known that. As soon as arguments are involved in
these modalities (e.g., John knows that ... ), they may again be represented
as predicates. In that case, propositions are embedded within propositions:
PRES[know(John, pl1)], where pt is another (atomic) proposition. As said
before though, compound/ complex propositions may also be accounted for
in terms of FACTS, such that the functiona relations involved can be
better expressed.

It is apparent that these few remarks and the extremely simplified
notation system for propositions are far from adequate. This book cannot
give atheory of semantic representations, however; only the main features
of propositions are relevant for our discussion.

Finally, note that the propositional format holds both for micro- and
macrostructures. It represents semantic or conceptua information in
general, so we do not need a separate representation system for the
“contents’ of macrostructures, only for their overall organization.

1.3.3. In both linguistic and artificiad intelligence analyses of meaning,
attempts have been made to establish primitives of meaning, i.e.,, “atomic
predicates’ that are the elementary components of the meanings we expressin

130-called case grammars have been initiated especially in the work of Fillmore (1968). See
also Anderson (1971) and Heger and Petofi (1977). A related functional grammar. Nhich has
functional categories both in the semantics and the syntax, has been elaborated by Dik (1978).

Several representation systems in psychology and artificial intelligence have been inspired
by case grammar or Halliday’s functional (systemic) grammar (Halliday, 1967); see Winograd
(1972). Schank’s conceptua dependency system is also based on case-like notions (Schank,
1972; Schank & Abelson, 1977).
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natural language(s) and manipulate in the various conceptual processes and
representations.’” These primitives are usually denoting basic aspects of the
naive perception and understanding of the physical and biopsychological
worlds such as spatiotemporal coordinates, movement, causation, states of
mind, and communication. Whatever the practical success of these
attempts, it should be stressed that no proposed system is semantically
adequate as long as it cannot be demonstrated that all composite meanings
of natural language can be analyzed in this way. One of the major problems
is the representation of the semantic differences existing between
predicates that have been represented partially in terms of atomic
predicates. There are many meaning distinctions between different kinds of
speaking, eating, or traveling, and these differences should of course aso
be analyzed.

For our purposes we do not attempt such a microsemantic analysis
because (1) the aim of this book is not the analysis of word and sentence
meanings; (2) the attempt at this moment would be necessarily ad hoc; and,
(3) more important, it is doubtful if the understanding of word meaning
aways requires further analysis.

It is obvious that language users in many cases can or even do analyze
meanings into more elementary components, but this does not mean that
they do not manipulate the composite word meanings as such. Their
conceptual system also involves representations of such (composite) word
meanings, otherwise they would be unable to understand words and
phrases.™® Further analysis (if needed) is drawn from their knowledge of the
world, but it remains to be assessed how much of this knowledge is
actually processed in the understanding of words, phrases, sentences, or
discourse. We take a flexible position in this book on this important
cognitive problem: As soon as the understanding of discourse and action in
terms of their macrostructures requires further analysis of meanings into
more basic semantic components, we specify these components, ad hoc, in
terms of existing (English) predicates. Of course this approach is
theoretically inadequate, but for practical purposes it must do, and it makes
no sense to develop a formal representation system for atomic predicates
that at the moment would be necessarily ad hoc. Our theoretical analysis of
macrostructures does not hinge upon this issue anyway. This does not mean
that attempts at establishing a system of atomic predicates, in linguistics
and in cognitive psychology or artificial intelligence, are not important or
should not be pursued further.

2For a recent discussion of the analysis of meanings into primitives, see Lyons (1977).
Componential analysis in artificial intelligence has mainly been propagated by Schank (1972,
1975; see also Schank & Abelson, 1977).

BIn Kintsch (1974) there is some experimental evidence for the claim that language users
do not always analyze meanings into more primitive components.
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1.34. FACTS. To represent meanings of words, sentences, or discourses
or in general the conceptua structures playing arole in understanding, action,
and memory, our simple propositional format should be enriched with an
additional type of representation. A propositional analysis, especially the one
formulated in terms of any existing predicate logical language, merely
accounts for certain aspects of meaning. A proposition represents certain
aspects of what istrue (or false) in a certain situation (i.e., in a possible world
a a certain moment or period of time). Predicates of such a proposition
represent properties of individuals or relations between them. However, the
classical proposition format does not account for (1) the precise relations
befween propositions as they are expressed by a sentence or a discourse; and
(2) the functional relations between arguments of a formula. These relations
are usualy represented only by the ordering of the argument sequence, with
the tacit assumption that the order of arguments in a natural language
sentence is mapped into the ordering of the argumentsin the logical formula.
Of course, such an approach is inadequate, because it completely disregards
the various “roles’ the arguments may have in the sentence.

In linguistics there have been attempts to add this kind of functional
category, expressed by word order, case endings, prepositions, and specific
morphemes, in the syntax and/or semantics of the grammar.’4 In the
predicate logical approach to semantics, labeling argument places in terms
of their functional relations has been tried. These approaches have been
taken over, in various forms, in cognitive psychology and artificial
intelligence.

However, no complete and formally adequate system of functional
categories (“cases’) exists at the moment, and there are many theoretical
and empirical problems in the selection of appropriate categories and rules
for their combination. Y et, that such a functional analysisis necessary both
in linguistics and in models of conceptual processing and representation is
obvious. Without trying to develop a system of our own, we shall smply
establish a modest format for the representation of such functional
relations. However, some further preliminary remarks are necessary about
the rationale of such arepresentation format.

We remarked previoudly that propositions may represent certain aspects of
“what isthe case” in a certain situation: individuals involved, their properties
and their relations. However, there is an important intuitive way of
establishing cognitive units that correspond to what we usually call an
(elementary) situation or state, event or action. Both in perception and in
understanding discourse and action, we segment reality or represented reality
into chunks that we often call facts. Such facts may be rather smple, such as
“Mary being ill” or “Peter calling his dog,” but they may also be more

14See the references given in footnote 11.
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complex, such as “The happy boy kissing the blonde girl on her cheek in
the backseat of his car,” and still more complex facts. The complexity of
the fact grows as soon as there are more participants, more modifiers of
both the event or action itself, or more modalities applying to the fact as a
whole. Often, we may have a visual representation of such afact. Still more
important is the nonarbitrary representation of such facts in natura
language: We usually use one clause (or simple sentence) to represent such
a fact. As soon as we use more clauses, the fact becomes complex: Facts
are connected to other facts, e.g., by various conditional relations, or
clauses build “complex facts’, where some fact is “embedded” in another
fact.

Facts however are not simply a characteristic of reality but a result of
our way of seeing, interpreting, and representing that reality. In the
example of the kissing scene given previously, we may easily isolate the
fact that the boy was happy, that the girl was blonde, or that both the boy
and the girl were sitting in the backseat of a car. This isolation may be
represented by different clauses or sentencesin a discourse and, at the same
time, by a different speech act (viz., two or more assertions). In this case,
the speaker may signal to the hearer that he should not represent one, more
complex, fact but a sequence or combination of facts. Of course, in further
processing these different facts may be collapsed in the representation of
one fact again.

Now, we assume that conceptua representations should not only be
given in terms of propositions but also contain fact representations. Such
cognitive fact representations are called FACTS," in order to distinguish
them from their real-world referential correlates. A FACT, thus, is a
cognitive representation of one state, event, process, or action. It may
usually be expressed by a simple sentence or clause or by a complex
sentence with an embedded clause, where the embedded clause has a
function in the main clause. In the latter case, we should also alow the
existence of complex FACTS.

A representation of a whole scene, episode, discourse, or movie, consists
of a FACT sequence. A FACT-sequence, as we see in more detail in
Chapter 2, must be connected and coherent. This means, among other
things, that each FACT must be conditionally related to another FACT.
Also at a more global level the FACT-sequence must be coherent (e.g.,
involve identical participants or global actions or events). At this point the
macrostructures appear to play an important role.

BThe notion of FACT asit is understood here has been given provisional discussion in van
Dijk (1978b). Similar cognitive notions (e.g., ‘event’) have been used before as some form of
processing units (see, eg., Bransford & Franks, 1972; Frederiksen, 1977). From our
discussion it may have become clear though that our theoretical notion of FACT differs from
those other notions.
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What is being said for the FACT representation of sentences also holds
for that of macrostructures. In other words, we also have to speak about
MACROFACTS to account for the comprehension and representation of
global events and actions, both in reality and “in” discourse.

Not any conceptua structure may be a FACT. A FACT should meet a
number-of conditions spelled out previously. Primarily a FACT should
represent the functional relationships between participants involved in a
fact. Hence, we need a set of categories of participants, such as the usual
categories of Agent, Patient, Goal, Object, Beneficiary, or Instrument. As
noted earlier, we do not theorize about the length of the list of those
categories nor about their respective adequacy for the representation of
fundamental roles holding in reality or “in” sentences. Besides the
Participant major category, we need the central categories of Sate, Event,
Action, and Process, each aso taken as primitives, although an action is a
particular kind of event and an event a particular “conception” of a process.
Findly, the State, Event, Action, or Process must be occurring
“somewhere’, i.e., in a Possible world (World), at a certain moment or
period of time (Time), and at a certain place, trajectory, etc. (Location).
Finaly, each of the categories may have one or more Modifiers. These
sometimes are embedded FACTS (e.g., when it is indicated that a certain
event takes place during another event or when one of the participants is
identified by an action it was involved in).

The approximate representation for the kissing scene we have been
observing before would then be asin Fig. 1.1. Although the representation
can be given in different ways and although other categories or predicates
may be used, it gives an impression of the organizational importance of
facts:

Action: Kiss(x1, x2)
Participants
-Agent: boy(x1)
Mod: happy(x1)
-Patient: girl(x2)
Mod: blonde(X?2)
-Goal: cheek(X3)
Mod: have(x2, x3)
World: rea world(=wo)
Time: PAST
Place: backseat(x4)
Mod: have(x5x4) and car(x1, x5)

FIG. 1.1.
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This averagely complex FACT organizes at least 11 atomic propositions and
several nonexpressed propostions (real world, etc.). We aso see that a
FACT has a schematic structure. We assume that this schematic structure is
cognitively relevant and that it is used in any kind of comprehension or
representation activity. We obtain much (propositional or visual) information
but immediately try to organize this information into standard format (viz.,
FACTS). Wereturn to these cognitive aspects of FACTSin Chapter 6.

Although at the theoretical level the notion of FACT solves many of the
semantic problems we have encountered in the propositional representation
of events or sentences, we should be aware of the point that the graphical
representation is, formally speaking, ad hoc. If the graph is an “expression”
of aformal semantic language, each of its nodes and connecting lines and
each of the categories would require a forma semantic interpretation. We
would need to know the exact difference between Object and Patient,
between Goal or Destination, between Instrument or Agent, etc. No such
semantics is available and since we are not providing one, we must work
with a rather intuitive schematization of atomic propositions into FACTS
as well as with provisional functional categories.

Note that the terminals of the FACT-schema are filled with the atomic
propositions we have analyzed from the complex sentence. They are so to
speak the variable content of a FACT, whereas the FACT-schema itself
represents the more or less constant cognitive representation of the
structure of segments of reality. This distinction is well-known at other
levels of representation also (e.g., in syntax), where we have the categorical
structure of the sentence on the one hand and the actual words and phrases
on the other hand. The FACT-structure, hence, is the “syntactic”
framework of the semantic representation language.

Although it would be possible in principle to represent FACT-like
structures in a complex proposition (e.g., with argument labels), we prefer
the intuitively more satisfactory schematic representation. Note that the
propositional representation is not formally more adequate because of the
lack of aforma semantics for functional relations and other properties of
FACTS.

Besides the further cognitive aspects of FACTS and their role in discourse
and action processing, which we discuss later, a more philosophical remark is
necessary here. FACTS are cognitive representations of the (real or other)
world entities which we called facts and which we take to be the referents of
clauses or (simple or complex) sentences.*® Our usual conception of the

1At this point our theory deviates from classical formal semantics, where the denotation of
sentences are the truth values (true, false, and sometimes also indeterminate). In our opinion all
expressions of alanguage, sentences as well, should denote certain properties of possible worlds
(viz., individuals), and their properties and relations and aso the ‘units formed by individuals
having such properties or relations (viz., facts). We consider ‘true’ and ‘false’ to be properties of
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intuitive notion of “fact” implies the existence of a fact, or truth, in the real
world. This is however not the way we use the notion of fact: Other
possible worlds are a'so made up of facts, and these facts may or may not
be similar to the facts of our own type of possible worlds. The further
philosophical problems involved here are not discussed in this book, but it
should be recalled that this means that we should distinguish between the
“concrete” facts of a given world which are spatiotemporally determined
and the factconcepts which are merely conceptual abstractions and may or
may not be actualized or instantiated in some world.'” In our FACT-
schema this would mean that a fact-concept would be represented with
variables for individuals, world, place, time, etc., in the terminal slots of
these categories. Depending on basic postulates, such as physical,
biological, or other laws, rules, or principles, a fact-concept may thus be
realizable in the actual world and worlds similar to these or else in other
types of possible worlds (e.g., “the table was singing”). Instead of fact-
concepts we also may speak of possible facts. Hence, an impossible fact is
a fact that cannot be realized in any possible world (“the bachelor is
married to an American girl”).

Note that a fact, and also its cognitive representation as a FACT, is
defined in terms of an event plusits possible world properties. Facts are not
elements of a possible world but define possible worlds: It is an event that
may take place at some point of time in a possible world but not a fact (we
cannot say: “The fact occurred at five o’clock”, but we may say: “He
stated, doubted, etc., that fact”). Further philosophical complications of this
theory of facts are not discussed here.®

1.3.5. After this analysis of the possible representations for semantic or
conceptual structures as they characterize discourse, cognition, and

propositions or sentences. A sentence may be called true with respect to some world wi and to
some context of utterance ci if it denotes a fact in wi. For the use of this notion of fact in the
analysis of discourse, see van Dijk (1977a). Linguistic, philosophical, and logica details of
this aspect of semantic theory are not given here. See Prior (1971) for adifferent view.

The use of notions such as ‘fact-concept’ and ‘possible fact’ follows that of ‘individual-
concept’ and ‘possible individual’ in the formal theory of semantics outlined by Montague
(1974). See aso the recent discussion in Rescher (1976a) and further references given there.
Concepts in this philosophical sense of the term are linked with the notion of intension briefly
mentioned in footnote 9.

®The distinction at issue here is that discussed by Wittgenstein (1921) between Tatsachen
(facts) and Sachverhalte (events; states of affairs). In semantics the same distinction has been
made in Bartsch and Vennemann (1972). It should however be stressed that at present no
really explicit theory of these notions, and their differences, is available. Some of the
cognitive implications of the digtinction are discussed in Chapter 6 and in a paper now in
preparation. It should be repeated here that what we take as facts or events are certain real -
world projections of cognitive constructs: The same physical reality may be interpreted as
different facts. Philosophically, both propositions and facts are ‘logical constructs,’ the first of
alanguage (meanings) and the second of the ‘world(s)’ denoted.



25 THE CONCEPT OF MACROSTRUCTURE

interaction, we go to a more detailed investigation into the properties of
macrostructures in these various domains. In this chapter we have given a
provisional intuitive analysis of the notion of “global structure” and a first
approximation to the delimitation of the theoretical reconstruction of such
global structuresin terms of semantic macrostructures.

A number of more specific details involved in the semantic
representation of discourse and action must wait until the respective
chapters. The same holds for other aspects of meaning and knowledge
representations that are necessary to account for discourse, and action and
their macrostructures, such as frames or scripts, connection and coherence
congtraints, the format of macrorules, and the further analysis of action and
interaction. Previoudly, actions were only analyzed in terms of a FACT-
schema, but many more aspects are involved that require our attention,
such as their “underlying”, mental plans, goals, purposes, motivations, or
decisions. Similarly, in this chapter, we have neglected to provide the more
specific properties of pragmatics [accounting for the speech act(s) that, in a
particular context, may be performed by using an utterance of a sentence or
sentence sequence], although it is obvious that much of the semantics and
the formation of FACTS depends on underlying pragmatic structures. We
return to this more particular issue in Chapter 3. We note the omission from
this chapter here to underline the importance of pragmatics, not only in the
necessary relation between discourse and interaction but aso in the
processing and representation of discourse itself. Most models now existing
for discourse understanding fully ignore a pragmatic component, which
leads to inadequate or at most partial accounts of discourse and discourse
processing.



