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1. A SAUSSURIAN INTRODUCTION

One of the most impressive capabilities of the human language user is the ability to access the
right word at the right moment. In fluent speech words are produced at a rate of about two or
three per second. That means that, on the average, every 400 milliseconds an item (a word, a
root) 1§ selected from the speaker's sizable lexicon (which can easily contain 30,000 words,
dependent on the speaker's language and education). What 1s a lexical item? What kind of
internal structure does it have? Let us recall Saussure's analysis of the linguistic sign.

sound
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Figure 1. Saussure's egg: the linguistic sign

According to him, it is a two-sided psychological entity, representable as in Figure 1. The
two elements, concept and sound image, are intimately linked, he says; each recalls the other.
When we consider lexical access in speech, we might rephrase this as follows: A sound 1mage
can be recalled through the meeting of its conceptual conditions. This raises some important
psycholinguistic questions: What is the nature of the conceptual conditions to be fulfilled, and
by what kind of process is the appropriate lexical item singled out from among its many
thousands of competitors? That process should meet the real-time requirements mentioned
above, as well as others that we will return to in the course of this paper. Though these
questions are crucial ones for a theory of the speaker, it should immediately be added that
Saussure's picture of the linguistic sign is incomplete. It ignores (at least) a third kind of



306 Willem J.M. Levelt & Herbert Schriefers

information, the item's syntactic properties, or to stay closer to De Saussure, its syntagmatic
properties, the ways in which the item can enter into phrasal combinations with other linguistic

signs. The obvious expansion of the above picture would be Figure 2.

sound
image

Figure 2. From egg to pie: including the sign's syntagmatic properties

In speaking, certain sound images are retrieved not so much on the basis of conceptual
conditions as by prevailing syntactic conditions. The accessing of auxiliaries is conditioned in
this way; it 1s also the case for idiomatic prepositions, certain articles, and items of minor
syntactic categories.

An item's syntactic properties always play a crucial role in the sentence generation process.
They determine the syntactic environments that must be realized if that item is to be used, and
these 1n turn impose constraints on the syntactic properties of further items to be retrieved. Or to
put it differently: where concepts clearly serve as input for lexical access in speech production,
yielding sound images as output, syntax plays both input and output roles. These input/output

relations can be depicted as in Figure 3.
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Figure 3. The activation of a linguistic sign in language production

[t can be read as follows: The lexical item 'resonates' to the current conceptual environment,
the speaker's speech act intention, message, or whatever it is called. When the item's
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conceptual conditions are sufficiently present in that environment, its syntactic properties
become available for the procedures of sentence generation. The retrieval of other items is
directly conditioned by the current syntactic environment. Whatever the cause is for an item's
activation, it eventually leads to the recall of its sound 1mage, to use Saussure's terms. In fact,
this 'recall' is a highly complex process, involving several steps (see Levelt & Schriefers,
forthcoming). Before we leave this Saussurian introduction, it should be noticed that the
generation of syntactic surface form may exclusively hinge on the conceptual/syntactic
properties of lexical items. There is, indeed, psychological evidence for the assumption that a
speaker's construction of surface form is relatively independent of the accessibility of the sound
images of the words involved. (That there can be some dependence has been argued by Levelt
& Maassen, 1981, Dell, 1986 and Bock, forthcoming.) This has led various authors (Garrett,
1980; Kempen & Huijbers, 1983; Levelt & Maassen, 1981; Levelt, 1983) to suppose that
lexical access in fluent speech 1s a two-stage process: In a first stage the conceptual/syntactic
properties of a lexical item are activated and used for the generation of syntactic surface form; in
a second phase the item's sound form properties are retrieved and made available for the
generation of a phonetic plan. Kempen & Huijbers proposed calling the lexical information
which is active in the first phase, i.e. the conceptual and syntactic pieces of the Saussurian pie,
lemma, and the sound form information retrieved in the second phase lexeme. These terms have
been 1nserted in Figure 3. It should, however, immediately be added that this two-stage notion
of lexical access 1s an assumption in need of empirical verification. It 1s not entailed by the
observation that the generation of syntax is highly independent of the sound form properties of
1ts constituent lexical items.

2. STAGES, MODULES, AND PARALLEL PROCESSING

The potential stages of lemma and lexeme access are necessarily preceded and followed by
additional processing stages. A preliminary step to lexical access is, of course, to create the
conceptual environment which includes the conceptual conditions for the activation of the lexical
1tem.

This stage is followed by lexical access proper: the activation of lemma and lexeme, either in
two successive stages or simultaneously. This leaves us with the 'sound image’, the basis for
the construction of a phonetic or articulatory program. To execute this articulatory program, i.e.
to utter the lexical item, the articulatory machinery must unpack and execute the program. This
1s the articulatory stage.

These four stages in the generation of a lexical item relate to four processing modules
involved in the generation of speech: The first one, the conceptualizer, maps a communicative
intention onto a preverbal message. The second, the grammatical encoder, takes a message as
input and produces a surface structure as output. The third module, the sound form encoder,
maps the surface structure onto a phonetic or articulatory plan. The fourth one, finally, the
articulator, interprets and executes the phonetic plan for an utterance as an articulatory motor
program. This is depicted in Table 1.

Before turning to lexical access proper, we should say a few words about these processing
modules. The conceptualizer is the rather open set of mental procedures involved in the
planning of speech acts, in message encoding. This planning is an intentional non-automatic
activity, which relies heavily on the speaker's attentional resources. Message encoding begins
with the speaker's conception of some communicative intention, some goal to be achieved by
speech. It may, for instance, be the speaker's goal to let the interlocutor know his intention to
have her believe that P.1 The speaker will then find a speech act which will have the intended
effect. In the example case, a good choice will be: Declare P (see Appelt, 1985 for a detailed
analysis of these 1ssues).

But P can be declared in different ways. If P is that X has a dog, where X 1s a particular
friend of the speaker, he may refer to X by using his name (Harry), by mentioning their mutual
relation (my friend), by anaphoric reference (he), or otherwise. These choices depend on the

L In the present paper the current speaker and addressee are taken to be male and female, respectively.
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discourse situation, the mutual knowledge of the interlocutors, and so forth. Also, the
possession relation may take different shades, which will eventually surface as, for instance,
have or own or possess. This, again, depends on subtle features of the discourse context, the
formality of the interaction, etc. The final result of specifying the speech act in all this precious
conceptual detail we call the preverbal message; it includes the conceptual conditions for the

activation of one or more lexical items.

Table 1. Processing modules in speech generation and their relation to phases of lexical access.

PROCESSOR INPUT OUTPUT RELATION TO LEXICAL ACCESS
1. Conceptualizer communicative preverbal creating a lexical item's
intention message conceptual conditions
2. Grammatical preverbal surface retrieval of the lemma, 1.e.
encoder message structure making the item's syntactic

properties available, given
appropriate conceptual or
syntactic conditions.

3. Sound form surface phonetic retrieval of the lexeme, i.e.
encoder struciure or articu- the item's stored sound form
latory plan specifications, and its
for the phonological integration in
utterance the articulatory plan.
4. Articulator phonetic overt executing the item's context-
plan speech dependent articulatory program

This preverbal message is the input to the grammatical encoder. Grammatical encoding is
lexically driven in that the conceptually activated items specify how conceptual relations are to
be mapped onto grammatical relations. The lemmas for verbs, in particular, require the
realization of specific grammatical relations for their conceptual arguments (or theta-roles). The
syntactic categories of the lemmas trigger the grammatical encoder to build phrases that can be
headed by that category: VPs for verbs, NPs for nouns, and so forth. This phrase-building
involves the assignment of order over the constituents involved, and the attachment of phrases
to higher level nodes. Kempen & Hoenkamp (in press) have proposed an artificial encoding
system which involves these features and which has the additional psychological attraction of
being able to generate surface structures incrementally from left to right. The grammatical
encoder also assigns focus to particular elements in surface structure. This originates in
conceptual focussing, but is further shaped by phrase-constructional processes.

The sound form encoder takes successive fragments of surface structure, as they become
available, as input and produces a phonetic representation which the articulator will have to
interpret as a speech motor program. Sound form encoding is, again, lexically driven. The
metrical and segmental form specifications stored with each lexical item (i.e. its lexeme) are
made available; they impose rhythmic and coarticulatory restrictions on the item's environment.
The sound form encoder builds phonological phrases around focussed elements, which are
given pitch accent. An element's free sound form parameters, such as metrical stress, syllable
length, vowel quality (reduced/ non-reduced), and pitch movement are adapted to conditions
prevailing in the phonological phrase. Still, the resulting phonetic representation for an utterance
is probably quite context-free as far as the articulatory motor context is concerned; the






