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Abstract

We demonstrate how a preverbal message (Levelt 1989) is generated
from an underlying conceptual representation in an incremental man-
ner. Starting with the conceptual representation of an observed moving
object in a very reduced setting, we analyse which conceptual entities
are used by the speaker in order to produce an utterance. After pre-
senting the construction of a conceptual representation we go into the
details of the criteria used to select conceptual entities for verbalisation
and how the incremental generation algorithm works in inC.

1 Introduction

When people describe what they perceive they build up a conceptual repre-
sentation and select content to verbalise from it. Semantic representations
are formed, which are the basis for further linguistic processes leading to
an utterance in spoken or written language. However, a variety of seman-
tic representations is possible depending on which conceptual entities are
selected.? In the present paper, we describe these processes, starting with
quasi-visual representations of a moving object, analyse which intermediate
conceptual entities are employed by the speaker and an utterance is generated
from them. These processes are modelled by the inC (incremental concep-
tualiser), an implemented model of the conceptualiser in the sense of Levelt



(1989). inC reads a stream of quasi-visual input, constructs conceptual
representations—the system’s internal model of the perceived situation—
from this, and generates preverbal messages from them to be processed by
the grammatical module, the formulator. During all steps inC makes de-
cisions which conceptual entities will eventually contribute to the resulting
utterance.

We investigate the domain of motion events? in a very reduced setting.
The task of describing on-going events is strongly data-driven. The genera-
tion of utterances is triggered by and can be related to the input data, the
observed movements of an entity. Therefore, motion events allow to correlate
changes in the conceptual representation to the generation of utterances.

The goal of the paper is twofold. First, we describe a representational
system for conceptual representations in a way that the representations fulfil
the requirements of the conceptualiser as well as of the semantic compo-
nents of the formulator. Second, we look at the procedural properties of the
processes that incrementally work on these representations. Before we intro-
duce how motion events are represented, the essential properties of iNnC are
introduced in section 2. Since most motion events have a complex underly-
ing event structure, we demonstrate the generation of such a representation
in section 3. In section 4 we go into the details of criteria for selecting
conceptual entities for verbalisation and of iNC’s incremental algorithm for
constructing preverbal messages. Finally, in section 5 we give an example of
how a preverbal message is generated.

2 The incremental conceptualiser INC

The incremental conceptualiser (iNC), cf. figure 1, models the first com-
ponent in the language production model proposed by Levelt (1989). It is
located between the pre-processing unit that produces quasi-perceptual rep-
resentations and the formulator in which the linguistic encoding is done. It
consists of four main processes:

1. construction obtains input from a pre-processing unit, which com-
putes simple concepts out of space-time coordinates, and incremen-
tally builds up the internal current conceptual representation® (ccr),

2Motion event is used here as generic term for situations in which movements take
place, i.e. situations that are constituted by an object that is at di erent places at di erent
times. It refers to the conceptual representation of a movement even if starting and/or
“nal position are not known to the speaker, subsuming events as well as processes

3Itis called current conceptual representation, because the representation changes over
time. That means that all processing takes place on the current state of the representation.
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Figure 1: The incremental conceptualiser inC.

see section 3.4
2. selection selects situations for verbalisation from the ccr.®
3. linearisation brings the selected situations into an appropriate order.

4. pvm-generation incrementally generates preverbal messages for each
selected situation by choosing descriptions to be verbalised, see sec-
tions 4 and 5.

These processes work incrementally, i.e. (1) all processes run in parallel
and (2) they are arranged in a fixed sequence so that the output of one
process is the input to its successor. To take just one example, a situation
can only be selected for verbalisation after it has been inserted into the ccr
by construction. Detailed descriptions of the way inC works can be found
in Guhe & Habel (2001) and Guhe & Schilder (2002). Here, we focus on
construction and pvm-generation.

Each time a conceptual entity is selected for verbalisation a new verbali-
sation concept containing only the information chosen for this verbalisation

4Construction uses the concept matcher, which accesses conceptual patterns in thecon-
cept storage to perform inferential processes on the ccr . In this way, complex conceptual
structures are built up.

5Since we investigate descriptions of motion events, only situations are selected. Gener-
ally, every conceptual entity represented as a referential object, see below, can be selected.



is appended to a sequence of verbalisation concepts, the traverse. The tra-
verse is a sub-structure of the ccr providing information for the discourse
memory. Verbalisation concepts are necessary, because a conceptual entity
can be verbalised in many different ways. In order to be able later on to
reconstruct what was said, e.g. when deciding whether to leave information
shared between speaker and hearer implicit, this information must be stored,
because (1) the concept chosen for verbalisation can change afterwards and
(2) not all information about the concept is verbalised.

Selection and pvm-generation are coordinated via the traverse buffer®:
selection inserts situations selected for verbalisation into the traverse buffer,
and pvm-generation takes out the first element (the head) of the traverse
buffer after a defined latency has expired and commences with the generation
of an incremental preverbal message.” Each time the head is taken by pvm-
generation a new current preverbal message is started. The current preverbal
message is the message that is currently generated by pvm-generation at a
given point of time.8

The latency is one of iNC’s parameters, which influence its behaviour.
When inC is initialised, these parameters get assigned values, cf. Guhe &
Habel (2001) of the role of parameter values in inC. Other parameters are
the length of the traverse buffer and the activation threshold that influences
whether elements from the ccr are selected for verbalisation.

It is important to note the difference between selection and pvm-gener-
ation: selection decides that a situation is verbalised while pvm-generation
decides how the situation is described.® For the verbalisation of a situation
further concepts are needed, which are chosen by pvm-generation. Put dif-
ferently, selection decides upon an utterance and pvm-generation generates
a preverbal message for the realisation of the utterance. However, both pro-
cesses adhere to the principle that first it is decided that a conceptual entity
is verbalised and only then it is decided how it is verbalised.

SLinearisation also operates on the traverse bu er. If selection has selected more then
one situation, linearisation can reorder th em. However, linearisation plays no role in
describing the movement of only one entity, because the situations are inherently ordered.

"The term incremental preverbal message highlights the fact that the preverbal message
is generated incrementally but corresponds otherwise to the estatice notions of preverbal
messages, i.e. what is represented is equivalent but not how it is computed (Guhe in prep.).

8This enablesinC to perform consistency checks on the preverbal message under gen-
eration, e.g. to check whether semantically obligatory arguments are already “lled.

®The division of labour between what- or that-to-say and how-to-say similar to the idea
by De Smedt, Horacek & Zock (1996). Yet, although the general idea is the same, we refer
to a division of labour within the conceptualiser while they refer to the overall structure
of nlg systems.



3 Conceptual representations of motion events

Construction triggers all other processes of

inC. It draws on two sources for construct-

ing the internal conceptual representation, con-

cepts in long-term memory and perceived sit-

uations. Here, we focus on the second source,

i.e. on the data-driven aspects of conceptuali-

sation. Consider the motion event depicted in

figure 2. A plane taxis straight forward and

then—changing its orientation at the position

indicated by the dot—moves to the left. This

continuous movement of the situation type

process has two sub-processes, meeting at the

point of changing orientation: one of moving Figure 2: Movement of a
forward and one of moving to the left. Thus, Plane

it has a complex event structure, which has to be reflected in the conceptual
representation.

Some appropriate verbalisations for this motion event are given in (1) to
(3). Utterance (1) expresses the whole process without going into the details
of the event structure, while (2) and (3) take into account the sub-processes,
and their ordering is verbalised.

(1) Ein Flugzeug fahrt nach links.
[A plane moves to the left.|

(2) Ein Flugzeug bewegt sich geradeaus und fiahrt eine Linkskurve.
[A plane moves straight on and follows a left curve.|

(3) Ein Flugzeug fahrt und biegt nach links ab.
[A plane moves and turns off to the left.|

There are many possible verbalisations of the motion event in question.
All of them refer, explicitly or implicitly, to three kinds of conceptual entities:
(1) objects that correspond to the concrete, movable entities in the world,
here, the plane; (2) the motion event itself, i.e. a situation located in time
and space;1° (3) spatial entities like paths of motion, locations, or directions

P gjtuation covers the situation types event, process and state; for details on this classi-
“cation see Bach (1986). Events and processes are dynamic types of situation which di er
in containing a culmination point (events) or not (processes). The motion event depicted



object —— rl inx plane(z)
nx chpos(r2,z,r3)

situation —— r2 ———— nx chpos(x,rl,r3)
path —— 13 i nx straight(x)
nz chpos(r2,rl,x)

Figure 3: Example of a referential net representing a motion event

representing movements of objects. Note that the path of motion is not
visually persistent, i.e. a path here is no ‘real-world’ track.!!

We represent conceptualisations of motion with referential nets (Habel
1986, 1987). The referential net approach, which is kindred to discourse rep-
resentation theory (Kamp & Reyle 1993) was developed to model cognition-
motivated linguistic processes, especially, representations changing over time.
In referential nets, all information about entities are associated with refer-
ential objects (refOs). Figure 3 depicts a referential net representing a plane
moving on a straight path. RefOs are specified by their sort (as object or
path in figure 3) and by descriptions as n chpos(r2, x,r3) or nx plane(x).*?
Some information is coded redundantly in referential nets, e.g., the formula
chpos(r2,r1,r3) leads to three descriptions in the net depicted in figure 3,
each of them choosing a perspective towards one of the entities involved: the
situation 72, which is reified in a Davidsonian-style, the protagonist of the
movement r1, and the motion path r3, which is the prominent spatial entity
of the movement. Although this redundancy leads to higher memory load
it is advantageous in incremental models like iNC, because (1) it supports
local processing, and (2) refOs as well as attributes and descriptions can be
inserted, deleted, or changed in the course of time.

Consider again the movement depicted in figure 2. Figure 4 depicts the
conceptual representation that is contained in the ccr after the whole move-

n “gure 2 contains a prominent point, called transition point , which is,since the plane
does not stop at this position,not a culmination point. Note that the position of this
point can only be determined after the direction of movement has changed.

" paths are linear, directed, bounded entities. A path has two distinguished points: the
starting point precedes every other point of the path, the “nal point is preceded by every
other point of the path. So, the properties of being starting or “nal point of a path are
represented via functions (Eschenbach, Tschander, Habel & Kulik 2000).

12 nz plane(x) holds the information that the refO in question’,here  r1,is an x which
is a plane. nz is the inde“nite counterpart to the (-operator (Leisenring 1969, Habel 1986).



ment is perceived. The construction process, which builds up this referential
net, starts with inserting refOs r1-r3 when the plane moves on the straight
path. This state of the ccr is shown in the snapshot figure 3. Then, after
it has been recognised that the plane is no longer moving straight on but
to the left instead, r5—r7 and r9 are added, and additional information is
appended to r1-r3. Subsequently, 8 and r10 are constructed leading to a
conceptual representation which contains two levels of motion events. Note
that the generated preverbal message depends on the point of time that gen-
eration commences. For example, if generation starts immediately after the
first three refOs are present one would get a verbalisation of the straight
moving plane, e.g. ‘Ein Flugzeug fahrt geradeaus.” [A plane moves straight
forward.|

Let us go into the details of the representation. The first, straight part
of the path of motion is represented by 3, the second, curved one by 76.13
Both sub-paths have a common point where they meet, r7, called transi-
tion point** In the construction of 8 from r3 and 76 additional spatial
concepts are involved. r3, as every path of motion, induces a reference sys-
tem r4, which contains a functional description R sys(r3) and determines
two characteristic regions, one region left and one right with respect to the
path.’®> As soon as the plane starts moving to the left, i.e. the currently
developing part of the path of motion is directed into left region of 74, a new
path refO (r6) and a transition point refO (r7) are generated. The new path
of motion gives rise to a new situation (r9) and to the complex path of mo-
tion (r8), which then makes possible to summarise the two processes in 710,
which encoded by the attribute sum([r2,r9]) and the part_of attributes at
r2 and r9.

The transition point is usually only verbalised if it can be specified by
a landmark. This is due to processing mechanisms as we will see in the
following. On the other hand, the verb ‘abbiegen’ [turn off| incorporates
the transition point in the underlying conceptual representation, e.g. ‘Ein
Flugzeug biegt ab.” [A plane turns off.] Therefore, it is not necessary to
verbalise it separately, and, vice versa, the transition point must be generated
if ‘abbiegen’ is to be generated.

13,6 is completely curved, i.e. it contains no straight part. By contrast, the complex
path 78, containing a straight part ( 73), is partially curved: nz p_ curved(x).

1 The spatial concepts used here, e.g.straight, curved, ref_sys, Left_region, are
speci“ed by the axiomatic characterisations for an inventory of spatial concepts described
in Eschenbach & Kulik (1997) and in Eschenbach, Habel & Kulik (1999).

51n our example, only the left region (r5) is relevant, while the right region is left out
here for better readability.



plane —— rl nx plane(z)

nx chpos(r2,z,r3)
nx chpos(r9, z,r6)
nx chpos(rl0, z,r8)

process r2 ———— nx chpos(z,r1,r3)
part_of([r10]) :
path r3 nx straight(x)
part_of([r8]) : nx chpos(r2,rl, x)
nx finalpoint(r7,x)

//

ref _sYsspat rd ——— R sys(r3)
spatial _entity :
region ——— r5 ———— Left region(r4)

nz curved(x)

nx chpos(r9,rl, x)
nx startpoint(r7,x)
nx to(x,rd)

path 76
part_of([r8]) :

wx finalpoint(z,r3)
wx startpoint(x,r6)
nx transitionpoint(x,r8)

location ——— 17

nx p_curved(z)

nx chpos(rl0,rl, x)

nx transitionpoint(r7,x)
nx to(x,rd)

path r8
concat([r3, r6)) :

M A A

process 79 nx chpos(x,r1,76)
part_of([r10]) : : nx after(x,r2)
process 710 —— nx chpos(x,r1,78)
sum([r2,r9]) ~

Figure 4: The referential net for the conceptual representation of the event
depicted in figure 2



4 An algorithm for choosing descriptions

In this section we describe the incremental algorithm for choosing descrip-
tions used by pvm-generation. As already mentioned, inC © first decides to
verbalise a refO. Usually, refOs contain lots of descriptions, some of which
refer to other refOs. Therefore, in the second step descriptions from the
refO and further refOs (with further descriptions with further refOs and so
on) are chosen. The large number of descriptions makes constraints for the
choice of descriptions indispensable, because not all information given by the
descriptions are needed in a verbalisation.

Descriptions are chosen with regard to three kinds of constraints: struc-
tural, activation, and conceptual constraints. The structural constraint,
which is the ‘backbone’ of the algorithm, says that only grounded descrip-
tions are verbalised. If descriptions refer to no other refO they are directly
grounded. Descriptions pointing to other refOs are not grounded: to ver-
balise them, it must be tested whether they are groundable. In the chain
of grounding, all refOs the description contains are checked whether they
have a grounded description. If a description is groundable by a chain of
grounding the description is indirectly grounded. A description evaluated in
the chain of grounding is cyclic if it has already been used in this chain; then,
the grounding attempt fails. In the next section, we exemplify the chain of
grounding looking closer at the grounding of nz chpos(x,r1,r8).

The activation constraint evaluates values assigned to the descriptions in
question. Since this constraint is not in the focus of the present paper, we
only sketch the issue of activation values and the activation constraint. Initial
values are assigned to descriptions when they are introduced into the ccr.
Later on these values change due to decay and reactivation. The activation
constraint evaluates this value and filters out descriptions with low values.
However, if a description is necessary for a semantically complete preverbal
message it can be chosen despite a low activation value.

Up to now, we make use of only one conceptual constraint in our algo-
rithm, the homogeneous-part-of constraint. If a refO is tested in the chain of
grounding that is part of another refO in the current preverbal message and
the refOs in question are of a homogeneous sort, no description from the refO
will be used in the verbalisation. For example, the sort path is homogeneous,
because parts of paths are paths.t’

The algorithm used by pvm-generation to generate a preverbal message

18 The simulations we describe in the following are generated with inC version 0.2.1.
" Note that in our approach paths are extended and points lying on a path are not
formalised as parts of a path but as coinciding with a path.



if Latency of TB_Head expired
then {drop TB_Head}
{new CurrentPVM}
{Verbalise TB_Head}

procedure {Verbalise Ref(O}
{append Ref0 CurrentPVM}
VerbalisationRef0 := {new Ref0}
SelectedDescs := {SelectDescriptions VerbalisationRef0}
{append SelectedDescs UsedDescs}
{send VerbalisationRefO Formulator}
{append VerbalisationRef0 Traversel}
{forall related RefOs of SelectedDescs {Verbalise Ref0}}

function {SelectDescriptions Ref0}

Descs := [descriptions of Ref0]

SitDescs := [Descs for verbalisation of situation refOs]
DescsWithoutCyclic := [all Descs of Ref0 without cyclic Descs]
if {Sort Ref0} == "situation"

then SelectedDescs := {filter DescsWithoutCyclic SitDescs}
else DG_Descs := {filter Descs {DirectlyGrounded Descl}}
if ({Activation DG_Descs} and {ConcConsistent DG_Descs})
then {append DG_Descs SelectedDescs}
{append {filter NonDirectlyGroundedDescs
({Groundable Desc} and {Activation Desc}
and {ConcConsistent Descl})}
SelectedDescs}
{return SelectedDescs}

Figure 5: High-level pseudo code of the generation algorithm

is shown in figure 5. It starts when the latency for the head of the traverse
buffer has expired. After removing the head, a new current preverbal message
is started (CurrentPVM), and the recursion with which refOs are created for
verbalisation is initiated by calling the procedure Verbalise.

Verbalise begins with appending the refO under investigation to the
CurrentPVM and creating a new verbalisation refO. The new refO stores
the sort of the refO of which it is a verbalisation and those descriptions
that are used in this verbalisation. The latter is done in the function
SelectDescriptions. After descriptions for the refO are chosen they are
appended in their resolved form to the list of descriptions that have been
used for a verbalisation (UsedDescs), and the verbalisation refO is (1) sent
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to the formulator and (2) appended to the traverse. Finally, the procedure
Verbalise is called for all refOs that the chosen descriptions refer to. This
means, the refOs have to be verbalised, because they are already referred to.
This is true even if no description can be found for verbalising them. Thus,
it is first decided to verbalise a refO and only then how to verbalise it.

The function SelectDescriptions chooses descriptions for the verbal-
isation of a refO according to the constraints described above. The first
steps are to make a list Descs containing all descriptions associated with
the refO and to define the descriptions that can be used to verbalise a sit-
uation (SitDescs). For example, it is possible to use a chpos description
but an after description will not do, because it only states that a situation
takes place after another one but not what happens in it. Then, the list
DescsWithoutCyclic is assembled. It contains the descriptions associated
with the refO but without cyclic descriptions. This means in particular to
filter out all descriptions that have already been used in the generation of
a verbalisation refO. After these preliminaries, a case distinction is made
between choosing descriptions for situation refOs and refOs having another
sort. In case the refO is of sort situation the DescsWithoutCyclic list is
searched for SitDescs, e.g. a chpos description. In case the refO is of another
sort the descriptions of the refO are searched (filtered) at first for directly
grounded descriptions. The directly grounded descriptions that also con-
form to the other constraints are directly chosen. In fact they are directly
verbalised at this point of time. All other descriptions are then searched
for further descriptions that can be used in the verbalisation, i.e. they are
searched for groundable descriptions that fulfil the activation and concep-
tual constraints. This filtering is sensitive with respect to whether directly
grounded descriptions were found. In case there were, further descriptions
are rigorously checked whether they actually fulfil all constraints. Other-
wise, non-cyclic descriptions can be chosen a lot easier. Checking the con-
straints is done by four further functions, DirectlyGrounded, Groundable,
Activation, and ConcConsistent, which are not described here.

5 Generating a preverbal message for the example

Let us return to the conceptual representation given in figure 4 and assume
that the scene has been completely perceived. In this case the selection
process picks out 10 for verbalisation. The strategy of the selection process
is to select the most complex concept available for verbalisation not yet
verbalised, cf. Guhe & Habel (2001) for details. pvm-generation starts the
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generation of the incremental preverbal message with choosing description
nz chpos(x,rl,r8). Since no other descriptions have been generated so far it
cannot be cyclic. Hence, it is chosen, sent to the formulator, and appended
to the traverse.

Then, it has to be determined how the two refOs referred to can be de-
scribed. 71 contains four descriptions. nz chpos(r10,z,r8) is cyclic: like the
first description it can be reduced to chpos(r10,r1,r8). Thus, it is dropped.
nz plane(x) is directly grounded and conforms to the other constraints, for
which reason it is verbalised. When trying to ground nz chpos(r2,x,r3)
and nx chpos(r9, z,r6) refOs 72 and r9 come up in the chain of grounding.
Both contain no groundable descriptions: the chpos descriptions are cyclic.
Finally, nz after(x,r2) is not groundable, because r2 cannot be grounded.*®

The examination of r8 yields that it has a directly grounded description,
nz p_curved(x), which is chosen immediately, because it violates no other
constraints. nz chpos(rl0,rl,z) is cyclic and, hence, filtered out. The de-
scription nz transitionpoint(r7, x) leads to the investigation of 77.1% Apart
from the cyclic nx transitionpoint(x,r8) refO r7 contains only descriptions
with low activation values. The rationale is that the location is perceived
mainly as a transition point, because at this point the orientation of the
plane starts to change. However, since the plane does not stop at this posi-
tion the other two descriptions have a very low activation value. Thus, no
description of 77 is chosen and grounding nx transitionpoint(r7,z) of r8
fails; the transition point is not verbalised. However, as already indicated,
it could be verbalised if activation values are high. In this case one gets a
verbalisation containing ‘abbiegen’ [turn off], as in ‘Ein Flugzeug biegt ab.’
[A plane turns off.] Finally, the description, nz to(x,r5) is checked. 75 is the
left region of the reference system created by the straight path r3. There-
fore, it contains the functional expression Left region(rd). r4 refers to r3,
which contains the directly grounded description nz straight(x). Thus, it is
grounded. However, since it is also part of a refO in the current preverbal
message (r8), the homogeneous-part-of constraint causes that none of r4’s
descriptions is chosen for verbalisation. The result of this verbalisation is an
utterance like the one given in (1) in section 3.

Descriptions are closely related to lexical entries. For example, the de-
scription nx to(x,r5) corresponds to the lexical entry of prepositions spec-
ifying a goal. Yet, a direct correspondence between description and lexical

8These refOs are also part of other refOs belonging to the current preverbal message,
which means they would otherwise be ruled out by the homogeneous-part-of constraint.

9Note that if a description for verbalisation is immediately found, as it is the case here,
further descriptions are not automatically chosen.
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entry is not always given: the lexical entry for ‘abbiegen’ [turn off| contains
not only a transition point but also a component for motion—corresponding
to a propositional formula like chpos(r10,71,r8). Each piece (increments) of
a preverbal preverbal message triggers the components for lexical access and
generation of syntactic structure. Which lexical item is accessed depends on
which descriptions are chosen. However, the details of the lexical access are
beyond the scope of the paper.

To sum up, many different utterances can be generated from the concep-
tual representation of a perceived scene. In order for a situation occurring in
this scene to be verbalised, the corresponding refO is inserted into the tra-
verse buffer. If all information used by a lexical entry is present the part of
the utterance can be produced. If to(r6, Left region(rd)) directly follows
after the situation refO, a topicalised utterance like ‘Nach links bewegt sich
etwas.” [To the left something moves.| can be generated. Thus, the sequence
in which the increments are generated has effects on the syntactic structure.
As the discussion of the transition point shows, resulting in an utterance
like (3), the production of an utterance depends furthermore on the param-
eter settings influencing the chain of grounding. Finally, the production of
an utterance depends on which situation refO is chosen by selection, shown
in (2) and (3) in section 3.

6 Conclusions

We demonstrated how preverbal messages—and, thus, semantic representa-
tions—can be generated from an underlying conceptual representation in an
incremental manner. While structural semantics does not need to take into
account considerations of how representations can be processed, this is a cen-
tral issue of computational semantics. In particular, incremental processing
has effects on what information is taken for a verbalisation: (1) it depends
on the point of time verbalisation commences, i.e. what information is avail-
able at that point, (2) incrementally assembling a semantic representation
affects which descriptions are chosen, e.g. the point where the algorithm
starts and the sequence in which descriptions are evaluated. We presented
(1) how complex structures of motion events are represented in a concep-
tual representation, (2) that for an incremental verbalisation of a conceptual
representation conceptual entities have to be selected and prepared, and (3)
how the interplay of three constraints rules the selection of descriptions for
verbalisation.

Focussing on motion events does not mean that incremental conceptual-
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isation as it is presented here is restricted to that domain. Other types of
situations are conceptualised in a similar way. In all domains, specific de-
scriptions have to be chosen from a conceptual representation of a situation
to produce an utterance about that situation.

Building on the presented ideas about conceptualisation, we will next
concentrate upon questions concerning the interface between conceptualiser
and formulator, especially questions about the details of the lexical access
as well as the generation of pronouns and anaphora.
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