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1 Introduction, or why preverbal messages are incremental
Levelt (1989) proposes a tripartite subdivision of the human lan-

guage production faculty into conceptualiser, formulator, and ar-
ticulator. With this come two major interfaces, which he terms pre-
verbal messages (between conceptualiser and formulator) and pho-
netic plan (between formulator and articulator). Here, I will investi-
gate, how structures of the first kind can be generated incrementally
in a cognitively adequate model. I will follow Levelt in calling these
preverbal conceptual structures semantic structures (p 71).

According to Levelt preverbal messages are propositional. This
corresponds to the view that semantic structures are complete propo-
sitions, eg the conceptual structure of Jackendoff (1990) or the pre-
verbal messages of Bierwisch & Schreuder (1992). Semantic struc-
tures like these are usually investigated with regard to their structural
but their procedural properties.

However, following Kempen & Hoenkamp (1987), Levelt also
argues for incremental processing. That is, the information is not
worked on as a whole but piecemeal, as it becomes available, which
is substantiated by that the end of a sentence is not planned when one
starts to utter its beginning.1 Incremental processing can be regarded
as cognitively adequate, because it can account for various facts that
can be observed easily when humans speak, eg that they are able to
talk (more or less) fluently or make typical errors, like ‘talk them-
selves into a corner’. More evidence in favour of incrementality can
be found in Levelt's description of speech errors (Levelt 1983, 1989)
or in Kempen & Harbusch (this volume).

For the language production2 system as a whole to work incre-
mentally each of its components must do so, as well. Hence, in par-
ticular the to-be-verbalised structure within the conceptualiser is not
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fully established when utterance production commences. Therefore,
the preverbal message for an utterance cannot be complete at that
point of time; but parts of it must already exist, because otherwise
utterance production could not begin. Therefore, to be cognitively
adequate one has to enhance the conception of preverbal messages as
propositions by processing considerations. To emphasise this point, I
term the enhanced conception incremental preverbal messages. Thus,
one should think of preverbal messages as ‘sequences of well-formed
propositional structures on a sub-propositional level’ (Guhe, Habel &
Tappe 2000); that is, the proposition representing a preverbal mes-
sage is not produced as a whole but in parts, or increments, which
can themselves be described by propositions.

In this article I want to show how the cognitively motivated
model INC (incremental conceptualiser) accomplishes this task.
Furthermore, I will demonstrate that the incrementally generated
structures are the ones assumed in semantic theory. This shall illus-
trate in particular that incrementality does not impoverish semantic
structures: with the conception of INC one is capable of producing
the full richness and diversity of semantic structures. To put it ex-
plicitly: incrementality is no argument against the propositional na-
ture of preverbal messages, nor against the claim that they are com-
plete propositions. Although this may look like a contradiction, what
it means is that complete propositions are a different, static kind of
abstraction, with which the processing approach proposed here is in
accordance.  The processing viewpoint raises two main questions:
1. What are increments of preverbal messages?
2. Are incremental preverbal messages well-formed?

The answer to the first question is given in terms of referential
nets, a formalism designed to represent conceptual and linguistic
knowledge (Habel 1986). These nets consist of interrelated referen-
tial objects (refOs). A refO represents a conceptual entity. Although
it is atomic, it has an internal structure: it comprises attributes and
designations that contain its properties and relate it to other refOs.
For example, in the utterance, which will also serve as main example
in the following:

(1) David walked to the station.
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three refOs can be identified: DAVID, the STATION, and the
WALKINGEVENT. One of the properties within the WALKINGEVENT
refO is that the one who performs this event is DAVID, which links
these two refOs.3 According to Wundt’s principle (Levelt 1989: 26)
the formulator may begin working on the first refO of an incremental
preverbal message, before the others are identified; eg, the formula-
tor starts working as soon as it obtains the WALKINGEVENT and be-
fore it has any information about DAVID. To sum up, an increment of
a preverbal message is a conceptual entity, modelled by a refO.

The answer to the question of well-formedness is twofold.
Firstly, if we regard static analyses as well-formed, the fact that a
preverbal message is produced incrementally must not destroy this
property. That is, it must be possible to provide an algorithm or a
function that computes a well-formed proposition out of the set of re-
fOs belonging to one utterance.4 Secondly, one must avoid the gen-
eration gap (Meeter 1991), ie all information for an utterance must
be available in the preverbal message. In the above example there is
no possibility for the formulator to retrieve knowledge about DAVID
if it is not provided by the conceptualiser, because there is no feed-
back ‘down the line’ but only module-intern (Levelt 1989: 16).

2 Referential nets very briefly
Referential nets (refNets) are part of the semantic representation

language (SRL), cf Habel (1986). They consist of interrelated refer-
ential objects (refOs). A refO represents the knowledge that a cogni-
tive system or an individual human has about an entity in the world.
An example of a refO for DAVID5 is:

r1human

male

card=1

'David'

ιx: wife('Sarah', x)

In this notation the left column contains attributes, the right one
designations; r1 is a pointer that serves to refer to the refO. The at-
tributes of a refO represent conceptual knowledge, eg information
about its sort, which is obligatory and always stands in first position
(here: human), cardinality6 (card=1), or sex (male). Designations rep-
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resent knowledge about meaning or, to be more precise for the con-
ceptualisation scenario at hand, knowledge that is used to generate
preverbal messages.7 Designations can either be names, like ‘David’,
or descriptions, which are of the form:

(2) op var: predicate
with operators op ∈  {ι , η, all_t, some_t}, variables var ∈  {x, y, z, …},
and predicate being a predicate-argument structure. The operators re-
flect the cardinality of the refO (Habel 1986: 137):8

definite indefinite
card = 1 ι η
card > 1 all_t some_t

The description ιx: wife(‘Sarah’, x), which is part of r1, can be read as:
‘the entity, whose wife is Sarah’. However, since there also will be a
refO representing SARAH, one would usually write ιx: wife(r50, x),
where r50 is a pointer to the SARAH refO.9 Since all knowledge about
an entity is stored in one spot, refNets are highly redundant repre-
sentations, which makes them very costly in terms of storage capac-
ity but highly efficient with regard to access time.

The other two parts of SRL model factual and rule knowledge,
respectively. Here, however, only refNets are used; the other two can
be understood as INC’s system states (factual) and its representation
modifying algorithms (rule), because they converge with standard as-
sumptions in cognitive science and artificial intelligence (Habel
1986).

With this more detailed picture of referential nets one can see
that it was an oversimplification, when I said earlier that one incre-
ment is modelled by one refO, because not all knowledge about an
entity is needed for a verbalisation. Think, for example, of a person
you know very well. When you speak of her, very often you only
need her name, but not her favourite colour. Consequently, one must
say that an increment is determined by deciding that a refO will be
verbalised. Then, in a separate step it must be determined what in-
formation from this refO is needed for an adequate verbalisation.
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3 An overview of INC
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Figure 1: The architecture of INC

INC (cf Figure 1) is located in a dynamic environment. This is
due to the fact that it is mainly used for on-line event descriptions, cf
Habel & Tappe (1999). The main consequence on the model is that
the internal representation of the state of affairs, the current concep-
tual representation (CCR), is permanently changing, which is dis-
cussed in section 4.3.

Since INC is a conceptualiser, it does not simulate perceptual
processes. Therefore, it obtains input from a perceptual pre-
processing unit. The interface between the two modules form per-
ceptual entities, which are (of course) speculative to a certain degree,
because perception and conceptualisation cannot be totally separated.
To get to preverbal messages from perceptual entities four steps are
necessary: construction, selection, linearisation, preverbal message
generation (pvm-generation). Construction builds up the CCR from
perceptual entities, selection chooses the to be verbalised elements
from this representation, linearisation brings them into an appropri-
ate order, and pvm-generation generates preverbal messages for the
selected elements. Please note that linearisation performs a lineari-
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