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1. Introduction®
For years, linguists and psycholinguists have stidin depth the different
kinds of “orientation strategies” that may be inxex in language use (Hill,
1982; Kleiber, 1988; Klein, 1983; Levinson, 1996ill&t & Johnson-Laird,
1976; Vandeloise, 1986). Consider a few illustragicof some of these
observed patterns. When the orientation that iscas®d with an entity
directly derives from the “internal” properties athis entity, an
“intrinsic’/“object-centered” orientation is at war If the orientation
depends on factors that are not related to theyatself, the orientation is
called “contextual’. An important subgroup of coxiteal orientations
comprises situations in which the speaker/viewepliap his/her own
(intrinsic) orientation to the entity being oriedte(*deictic”/“viewer-
centered” orientation). The following examples ilwinog the French
prepositiondevant(‘in front of’) illustrate these three cases:
(1) La poubelle est devant la maison.
‘The trash-can is in front of the house.’
(2) La poubelle est devant I'arbre au/du coin dedaic
‘The trash-can is in front of the tree at/in twgner of the yard.’
(3) Regarde cette poubelle devant I'arbre !
‘Look at this trash-can in front of the tree!’
Whereas the reference entity or landmark (the Housesentence (1)
determines an intrinsic frontal orientation (be@ashouse usually has a

facade), the landmark in (2) is contextually oreghtthe front of the tree



being the side facing the center of the yard (cdotd front and back).
Finally, in (3) it is the speaker who makes usehad/her own frontal
orientation to give a deictic front to the entiily & “mirror” fashion)?

As the above comments suggest, interpreting otientd prepositions
imply being able to associate a part of the refegemtity or landmark with
a suitable orientation. As a result, it is not sisipg to find several nouns
pointing to the oriented parts of spatial entitiesmany languages (e.g.,
avant (‘front’), derriére (‘back surface’),bas (‘bottom’), gauche (‘left’),
c6té (‘'side”)). These markers belong to a bigger claksouns (hereafter
Internal Localization Nouns or ILNs) which desigmaparts of spatial
entities on the basis of various properties, thay lme orientational (see the
examples above), topological (e.mtérieur (‘interior’), bord (‘edge’)) or
distance-related (e.g., extrémité  (‘extremity’), centre/milieu
(‘centre/middle’)) (Aurnague, 1996, 2004; BorilltQ88, 1999).

Although the different ways of processing oriertatin language have been
widely studied (see above), the factors that mdlee eémergence of each
kind of orientation possible, as well as those tbandition the choices
between different potential strategies, have nogénbdully described
(Carlson-Radvansky & Irwin, 1993; Schober, 1993grBky, 1996). This
paper attempts to contribute to this issue by fimgusn the French ILNs
avant (‘front’)/devant (‘front surface’), whose intrinsic and deictic
interpretations are analyzed in depth (contextntdrpretations other than

deictic ones are left aside). As will be shown,rféactors, that have not



been much discussed in the literature (Vandelol$886), underlie the
emergence of intrinsic or deictic frontal oriendas when processing the
ILNs avantanddevant The first two factors concern the internal/init
properties of spatial entities which are relatedtheir function. These
functional properties may have to do with the staie of entities by human
beings (e.g., selecting the side we interact witlemvopening a cupboard,
when watching television, etc.) which is often eeted in the shape and the
internal arrangement of the parts (“static functjoin other cases, they are
more clearly related to the canonical way in whilyimamic entities move
(“dynamic function”) —a feature that is also exhdda by their internal
structure—, whether this motion is autonomous (egnimate) or
guided/caused (e.g., car, bicycle). The third aodrth factors are not
strictly internal or intrinsic and partly rely ommtextual parameters which
combine with geometrical (internal) properties. Ttaerodynamicity” of
shape characterizes the fact that elongated emtpresented horizontally,
evoke motion. When the largest dimension of théyerg localized on the
horizontal plane (as with a parallelepiped lyingvdd, one of the ends along
this axis (e.g., one of the small sides of a palgiped lying down) is
selected as the front, as if it were ahead in &iptesmotion. Finally, the
“saliency” of a side may induce its selection as fitont, depending on its
orientation with respect to the viewer and morecigedy on the relative size
of its visible area and the degree to which it $a¢em/her (angle of

presentation).



We examined the role of these factors in a psynbalstic experiment on
orientational ILNs (in addition tavantanddevant,other markers were also
analyzed such as$aut (‘top’), bas (‘bottom’), gauche (‘left’), droite
(‘right’), coté (‘side’), etc.). Fifty French-speaking subjectstiggpated in
the experiment (mean age: 21 years, 8 males, 42alédsmall students or
staff members of the “Université de Toulouse-Le @i). The processing
of frontal orientation was assessed for the IldV&nt and devantapplied
either to purely geometrical shapes (e.g., pasglpked standing up #2
(Figure 1c), parallelepiped lying down #2 (Figuid,lcube (Figure le)) or
to functional entities (e.g., parallelepipedic hesisvith a right/left facade
(Figure 2b/c), square houses with a right/left ¢ecérigure 2d/e), standard

and open-sided vans (Figure 3a/b)).



Figure 1. a. Paral. standing up #1, b. Paral. lying down ét1Paral. standing up #2, d.
Paral. lying down #2, e: Cube



Figure 2: a. Paral. house right fac. #1, b. Paral. hougt# fac. #2, c. Paral. house left fac.,
d. Square house right fac., e. Square house [gft fa

Figure 3: a. Standard van, b. Open-sided van



The experiment consisted of a pointing taskhe subjects were facing a
tactile computer screen which displayed a seriestiofuli, each consisting
of a spatial entity (black-and-white drawing) and &N. These stimuli
(entity + ILN) were presented in a random ordecheanly once. With each
stimulus the subjects were asked (a) to point aklyuas possible —from a
fixed spot on the table (located 25cm from the dratof the screen)— to
the part of the entity corresponding to the word én) to put their finger
back on the spot immediately afterwards. The nériuwsus automatically
appeared two seconds after the hit.

The x/y positions of the hits were recorded, ad a®lthe latencies between
the presentation of the stimulus and the momentnwthe finger hit the
screen. Since the latencies included different dyitg processes (visual
information intake + decision + finger moving tim@mediately after the
first part of the experiment (described above) shbjects were presented
with 1 cm square targets which appeared on theesgoescisely where the
finger hits had taken place (in the first part).afkg they were asked to point
as quickly as possible to these targets. This eléamg pointing task
allowed us to subtract the moving time from theraildatency (latencies in
Tables 1, 2 and 3 take into account this subtragtim order to ensure that
the subjects had correctly understood what theythad in the two parts of
the experiment, a set of five stimuli was presembeeach subset before the

beginning of the experiment proper.



After isolating and ordering the factors which urliée the frontal
orientations involved in the interpretation @afant and devant(section 2),
we show below that the semantic content of an IL&h sometimes
strengthen the role of a given factor or propesgction 3). We then
mention the results of an additional judgment taskich provide
complementary information about the processingawsént and devant
(section 4). Finally, we consider some outcomeghaf research for the

classification of spatial entities in language angnition (section 5).

2. Isolating and ordering the factors

2.1. Isolating the factors

We first examine the distribution of responses ol in the pointing task
in order to isolate the factors which underlie fitmatal orientation involved
in the semantics o&vant and devant It should be noted that for each
stimulus (entity-ILN pair) the recorded x/y posii® of the hits were
grouped together according to the sides or facey identified. The
division into zones resulting from these groupiatiswed us to distinguish
the different interpretations that were made fag tdoncerned ILN-entity
pair>

The best way to show that a given factor affectgesits’ strategies is to

compare a (“neutral”) situation in which none of flour factors studied are



present with a configuration that only differs franby virtue of this factor

(O factor/1 factor). For example, this is the cadethe parallelepiped

standing up #1 (Figure 1a; no areodynamicity, tgoadly salient (vertical)

sides, no function (geometrical entity)) as comgaie the parallelepiped
standing up #2 (Figure 1c; no aerodynamicity, nocfion, but saliency)

whose right vertical side is more “salient” thas ligft side because of the
angle of presentation of these two eleménts.a particular factor is

effective, its introduction has to modify the diistition in a significant way,

since the interpretation that involves this factbould “attract” most of the
hits.

However, it is not always easy to find configuragothat avoid all the

factors studied (neutral configurations) and thah ¢herefore serve as
reference points for the comparisons. In partigulas is true for functional

properties and configurations. For instance, thant$ard” van in Figure 3a
iIs geometrically similar to the parallelepiped lyidown #2 in Figure 1d —
and only differs from it by the presence of a “dyna function”—, but the

latter already involves aerodynamicity (in otherrdg) dynamic function

very often co-occurs with aerodynamicity). In sw&ses, even if it is not
entirely neutral, the configuration that lacks flaetor analyzed (e.g., the
dynamic function in the parallelepiped lying dowmjll be taken as

reference point and compared with the entity presgrthis factor (e.g.,

van; n factors/n + 1 factors). Here again, the gmes of the factor should

modify the distribution of responses in a significavay.
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2.1.1. Aerodynamicity

We can show the role of aerodynamicity by compathmey parallelepiped
standing up #1 (Figure 1a), which does not invawg of the four factors
studied (neutral configuration), with the equivalesntity lying down
(parallelepiped lying down #1. Figure 1b), which lyoninvolves
aerodynamicity. The aerodynamic nature of the pdegliped lying down
results from the positioning of its largest dimemson the horizontal plarfe.
In the case of the parallelepiped standing up W& ,imterpretations of the
ILN avant (devantwas not tested) were relatively well-balanced leetv
the right and left sides facing the subjects (Tdhl&F: 23, LF: 19, EL: 5J.
When the parallelepiped was displayed lying doviars pattern no longer
existed and most subjects chose the left side —tddcat the end of the
“aerodynamic” dimension very close to them (TablRE: 8, LF: 32, EL:
7). These two distributions (parallelepiped stagdup #1, parallelepiped
lying down #1) were significantly differenty1)=10.52, p<.0012),
attesting the role of aerodynamicity in the prooeg®f frontal orientation.
No other comparison with a neutral configuration swavailable for

aerodynamicity.
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Table 1. Geometrical entities (pointing task)

Entity RF LF EL
N RL N RL N
(ms) (ms)
Paral. standing up #vant 23 1004 19 901 5
Paral. lying down #Aavant 8 815 32 768 7
Paral. standing up #vant 35 645 3 827 12
Paral. standing up #2vant 41 613 3 656 6
Paral. lying down #2vant 19 902 26 698 5
Paral. lying down #2levant 22 675 23 681 5
Cubeavant 2 532 44 670 4
Cubedevant 5 673 44 570 1

TRF: right front, LF: left front, EL: eliminated, Ntumber of responses, RL: response latency.

2.1.2. Geometrical saliency

We can show the role of saliency by examining tlsridutions obtained
for a cube (Figure 1e) whose left side is moreesalithan its right side
because of the way these two parts are presentétetsubjects (factors
other than saliency are missirighlthough, in this example, the angle of
presentation is the only variable which determisabency, note that in
some cases the visible surface area of the paes/ftan operate as an
additional parameter (here the two appearing araes practically
equivalent).

A large majority of subjects pointed to the saligiaie of the cube (left side)
for bothavantanddevant(Table 1;avantRF: 2, LF: 44, EL: 4devantRF:

5, LF: 44, EL: 1) and these two distributions appdaas significantly
different from a random choiceaant y%(1)=24.22, p<.0001; devant
v*(1)=18.55,p<.0001). Therefore, saliency seems to be respanfibithese

results.

-12 -



The role of this parameter also appears when wepagarthe parallelepiped
standing up #1 (Figure la; neutral configurationyl dhe parallelepiped
standing up #2 (Figure 1c): as noted above, tierlatainly differs from the
former by virtue of the angle of presentation of tivo sides (saliency: the
right side is more salient than the left one). Vlasr the distributions
recorded for the parallelepiped #2 showed a mapkefirence for the right
(salient) side (Table JgvantRF: 35, LF: 3, EL: 12devantRF: 41, LF: 3,
EL: 6), a comparison with the parallelepiped #Ir @wan) indicated that
the corresponding distributions were significandijferent 6(2(1):13.95,
p<.0002). The introduction of saliency has, herarggadirect effect on the
processing of frontal orientation.

These configurations (cube, parallelepiped standmgtl and #2) were the

only neutral and/or “salient” situations (salieradgne) in the experiment.

2.1.3. Static function

The analysis of functional factors is also basedvam by two comparisons
although, for the reasons previously given, itggally not possible to take a
neutral configuration as a reference point.

We can test the role of static function by compgtime parallelepiped lying
down #2 (Figure 1d) with the second parallelepipdthuse whose facade
coincides with the right side (Figure 2b). Thes® tantities, as they are
presented to the subject, are geometrically simidgrodynamicity (left

side), saliency (right side)) and their only difece lies in the (static)
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functional properties entailed by the presencéhefrhain entrance, i.e., the
“front” door and the facade (the function of “lewi in”). Whereas the
distributions obtained for the parallelepiped lyigwn #2 were quite well
balanced, a result which is due to the opposite oblaerodynamicity and
saliency (Table lavantRF: 19, LF: 26, EL: 5devantRF: 22, LF: 23, EL:
5), the introduction of a static function (facadetloe house) drastically
changed this equilibrium by attracting most of this to the right side of
the house —intrinsic interpretation— (TableaXantIT: 38, DT: 7, EL: 5;
devantIT: 42, DT: 5, EL: 3). These differences betweba distributions
(parallelepiped lying down #2 and parallelepipeldause right facade #2)
were statistically significananty?(1)=17.3,p<.0001;devant y*(1)=17.8,
p<.0001).

We also compared the parallelepiped lying down #2h wthe
parallelepipedic house “left facade” (Figure 2a), the one hand, and the
cube (Figure 1le) with the square house ‘“right fatdéigure 2d), on the
other hand. The results of these comparisons wiengas to the above
mentioned ones and confirmed the influence of th&csfunction on the

interpretation ofivantanddevant
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Table 2. Houses (pointing task)

Entity T’ DT EL
N RL N RL N
(ms) (ms)
Paral. house right fag. #vant 34 1043 13 764 0
Paral. house right fag. #levant 36 852 10 640 1
Paral. house right fag. #ant 38 746 7 1069 5
Paral. house right fag. #2vant 42 684 5 511 3
Paral. house left fagvant 45 664 3 766 2
Paral. house left faglevant 42 620 6 721 2
Square house right fagvant 30 629 17 844 3
Square house right fagevant 36 760 10 738 4
Square house left fagvant 46 662 0 0 4
Square house left fagevant 46 645 0 0 4

g intrinsic, DT: deictic, EL: eliminated, N: nurab of responses, RL: response latency.

2.1.4. Dynamic function

Finally, we can show the role of the last factothis experiment, dynamic
function, by comparing the parallelepiped lying do#2 (Figure 1d) with a
“standard” van (Figure 3a). Here again, these tntdies are geometrically
similar (aerodynamicity (left side), saliency (riglside)). The only
difference between them lies in the fact that the ¥ “dynamic” or mobile
(detected in the very recognition of the entityatths in the internal
arrangement of its parts), which gives a particpl@dominance to the left
side as a front. Indeed, the relative balance obsefor the parallelepiped
lying down #2 (Table lavantRF: 19, LF: 26, EL: 5devantRF: 22, LF:
23, EL: 5) was not preserved for the van, whos¢ridigion revealed a
marked tendency for the subjects to choose thesigét —i.e., the intrinsic
interpretation— (Table JvantIT: 37, DT: 3, EL: 10devantIT: 45, DT: 1,
EL: 4). These changes, entailed by the introductiba dynamic function,

were significantgvanty®(1)=13.3,p<.0003;devanty’(1)=28.1,p<.0001).
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The experiment provided no other possibility to pame a mobile entity
and an equivalent geometrical entity, that is twafigurations that only

differed by virtue of a dynamic function.

Table 3. Vans (pointing task)

Entity T’ DT-IL EL
N RL N RL N
(ms) (ms)
Standard vamavant 37 591 3 1189 10
Standard vadevant 45 589 1 576 4
Open-sided vaavant 37 682 6 953 7
Open-sided vadevant 32 596 14 755 3

TIT: intrinsic, DT: deictic, IL: intrinsic lateralright side), EL: eliminated,
N: number of responses, RL: response latency.

2.2. Ordering the factors

Having identified the factors that govern frontaleatation in subjects’
interpretations of the ILNavantanddevant we now assess their respective
“weights” in the process. Ordering two factors dstssin observing the
stimuli in which they are both present and yielffedent “fronts”, in the
absence of other parameters. If the interpretatfoan ILN that calls for a
given factor A is systematically and significantlyore frequent than the
interpretation calling for another factor B, thexctor A can be considered
to be stronger than the competing parameter. Honvéve not always easy
to find situations where only a given pair of fastos present: for instance,
as noted above, dynamic function generally coirecidgh aerodynamicity,
and comparisons involving the former also entagl pinesence of the latter.

Of course, such cases will be pointed out.

-16 -



In the following sections (2.2.1 and 2.2.2), wecassively compare static
and dynamic functions with aerodynamicity and selie (geometric-
contextual factors). The results of the experimeshbw that these
geometrical parameters are not totally ordered ti(sec2.2.3). The
comparison between static and dynamic functions Wwé discussed

subsequently (section 3).

2.2.1. Static function and geometrical factors

Static function > aerodynamicityrhe relative weights of static function and
of aerodynamicity are assessed by means of a hahisl is geometrically
similar to the parallelepiped lying down #1 and sédacade is located on
the right face (parallelepipedic house right fac#tleFigure 2a). Whereas a
frontal orientation based on aerodynamicity islifke favor the left side of
the house (deictic front), a calculation involvitige static function of the
house (here revealed by the facade) will resuliasignating its right side
(intrinsic front)!® The distributions obtained show that a larger nemtf
subjects resorted to the static function (righteSmdrinsic interpretation)
than to aerodynamicity (left side/deictic oriertab when interpretingvant
anddevant(Table 2;avantIT: 34, DT: 13, EL: O;devantIT: 36, DT: 10,
EL: 1). These results were significantly differdmdm a random choice
(avant %2(1)=4.98, p<.0256 ;devant (x2(1)=7.98, p<.0047) and
consequently static function can be consideredateeta stronger effect on

frontal orientation than aerodynamicity. The expanmt included no other
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stimulus in which static function was competinghnaterodynamicity (other

factors excluded).

Static function > saliency The relations between static function and
saliency can be examined with the square housegurd-2d which has a
salient left side and a facade located on the sghe (static function). The
distributions corresponding tavant and devant indicate that the side
associated with the static function (right sidefidic interpretation) was
chosen by more subjects than the salient sidesfl@é{deictic interpretation)
(Table 2;avantIT: 30, DT: 17, EL: 3devantIT: 36, DT 10, EL: 4). These
results were significant fadevant(y*(1)=7.98,p<.0047), but not foavant
(¥*(1)=1.85,p<.1736). Although not entirely satisfactory, thelsea indicate
a clear trend suggesting that static function otthes saliency. This
configuration was the only one where static functend saliency were

opposed without the presence of additional factors.

2.2.2. Dynamic function and geometrical factors

Dynamic function > aerodynamicityAs noted above, entities intended to
move very often fulfill aerodynamic constraints farticular, their largest
dimension is aligned with the usual direction oftimim). As a consequence,
dynamic function and aerodynamicity coincide mokthe time. Indeed,
there was no entity in the experiment which disstec these two elements

and the question of their relative weights coultb®directly addresséd.
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However, a closer look at the data provides sond@eaat evidence. The
dominance of the static function over aerodynamigit. section 2.2.1) and
the fact (which will be shown in section 3.2) thhe dynamic function
seems to outmatch the static function suggeststhigatlynamic function
very probably has a stronger effect on the calmrabf frontal orientation

than aerodynamicity.

Dynamic function > saliencyThe standard van previously examined
(Figure 3a) presents a pattern in which dynamiction and saliency are
opposed and competing parameters. While the idtarmrangement of parts
indicates that the left side is canonically ori¢etiatowards the direction of
motion (dynamic function), the right side of thenves the most salient
(angle of presentation). For batlvantanddevant the distributions showed
that a great majority of subjects chose a front&npation based on the
dynamic function (left side/intrinsic interpretatiorather than on saliency
(right side/deictic interpretation) (Table dyant IT: 37, DT: 3, EL: 10;
devantlT: 45, DT: 1, EL: 4). These distributions wergrsficantly different
from a random choiceagant x*(1)=17.63,p<.0001; devanty?(1)=27.28,
p<.0001), suggesting that dynamic function is a reges factor than
saliency.

Following our previous remarks, it could be argubkdt the standard van
associates a dynamic function with aerodynamisitythat our results show

the superiority of both dynamic function and aeralyicity on saliency.
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However, the relations between dynamic functiomtistfunction, and

saliency (dynamic function > static function (senti3.2), static function >
saliency (section 2.2.1)) suggests that dynamictfan is indeed a stronger
factor than saliency.

No other stimulus was used in which dynamic functigwith

aerodynamicity) would be competing with salienayna.

2.2.3. Geometrical factors: aerodynamicity and eady

-(aerodynamicity > saliency) and -(saliency > aeggthmicity). The

parallelepiped lying down #2 (Figure 1d) previouslyamined (section
2.1.3) displays a left “aerodynamic” side and ehtigsalient” side. As
already pointed out, the processing adfant and devantby the subjects
resulted in a well-balanced distribution betweeinoatal orientation based
on aerodynamicity (left side) and a frontal origiota involving saliency
(right side) (Table lavantRF: 19, LF: 26, EL: 5devantRF: 22, LF: 23,
EL: 5).? These distributions were not statistically diffeérérom a random
choice @vant y%(1)=0.55, p<.4568; devanty*(1)=0.11, p<.9156). On the
basis of these results, no predominance or priaftpne factor over the
other can be deduced.

Although the parallelepiped lying down #2 was tméyaconfiguration that
exclusively involved aerodynamicity and saliencythes observations
allowed us to strengthen our conclusion that thias¢ors may not be

ordered. In particular, it is revealing to examthe parallelepipedic house
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with a right fagcade #2 (Figure 2b) and the parefigledic house whose
facade occupies the left side (Figure 2c). The &rihas a right face
associating saliency and static function, as weh #eft “aerodynamic” face
(parallelepipedic house right facade #2: saliencgtatic function versus
aerodynamicity). The latter has a left face whiodmbines aerodynamicity
with static function, its right face being saligptrallelepipedic house left
facade: aerodynamicity + static function versugesal). If aerodynamicity
and saliency had different relative “weights”, om@uld expect their
combination with static function —together with thepposition to the
competing factor— to give rise to different ways adlculating frontal
orientation. However, the results recorded for thw parallelepipedic
houses for botlavant(Table 2; “right facade #2” IT/right: 38, DT/lef,
EL: 5; “left facade” IT/left: 45, DT/right: 3, EL2) anddevant(Table 2;
“right facade #2" IT/right: 42, DT/left: 5, EL: 3jeft facade” IT/left: 42,
DT/right: 6, EL: 2) do not support this hypothes&s the compared
distributions are not significantly differenavant y*(1)=2.096, p<.1477;

devanty®(1)=0.8,p<.7768).

3. ILNsand factors: avant/devant and dynamic versus static function

ILNs identify parts by selecting specific propestief entities. It has already

been mentioned (section 1) that these propertieg haae to do with
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orientation (e.g.avant (‘front’), derriere (‘back surface’),bas (‘bottom’),
gauche(‘left’), coté(‘side’), etc.), topology (e.gintérieur (‘interior’), bord
(‘edge’)) or distance dxtrémité (‘extremity’), centre/milieu
(‘centre/middle’)). However, beyond these differemc concerning
categories of spatial information, ILNs that belaogthe same “domain”
(e.g., orientation) turn out to significantly diger in the properties they
select and/or the kind of processes these propajitve rise to. For instance,
data on ILNs related to vertical orientatioha(t (‘top’), dessus(‘top
surface’), bas (‘bottom’), dessoug‘underside’)) and to lateral orientation
(gauche(‘left’), droite (‘right’), coté(‘side’))*® show that these markers call
for semantic parameters that differ from those dgahg frontal orientation
(e.g., degree of lateralization) and/or bring iptay calculi that are peculiar
to the considered orientational axes (e.g., funefianteraction and use,
saliency/accessibility of a part).

More crucially, ILNs falling within the same “donmdi (e.g., orientation)
and that are even related to the same “notion”,(&antal orientation) can
diverge in the way they select properties. We sltbwe section 2 that
interpreting the ILNsavant and devant presupposes the calculation of a
frontal orientation relying on four (possibly contipg) parameters —
aerodynamicity, saliency, static function and dyrmafunction— which can
be partially ordered according to their influencethe process. Although
both markers are sensitive to these factors, atigbr examination aéivant

anddevantreveals noteworthy differences concerning theicpssing. This
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section aims precisely at highlighting some of ¢hdgferences. As shown
below, avantis more tightly related to dynamic function ashelvantto static
function. We demonstrate this difference betwagant and devantwith
respect to static and dynamic functions by comatire results obtained
for the *“standard” van previously mentioned (FiguBa) to those

corresponding to an “open-sided” van (Figure 3b).

3.1. Standard van and dynamic function

We saw in section 2.2.2 that, when presented Wwgthstandard van (Figure
3a) and with eitheavantor devanf many more subjects designated the left
intrinsic side of this entity (dynamic function -eradynamicity) than its
right deictic side (saliency). These results shbat the frontal orientations
underlying bothavant and devant give greater importance to dynamic
function (and aerodynamicity) than to saliency. refi@re,avantanddevant
could be seen as behaving in a similar way withpees to dynamic
function. However, the analysis of an open-sided abbowed us to throw

new light on this question.

3.2. Open-sided van: introducing static function

The open-sided van (Figure 3b) has an opening@night face, suggesting

that it can be used as selling counter. The mdfardnce with the standard
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van thus concerns the combination of a statici{gglfunction and saliency
on this right side, the left side remaining unchathgdynamic function +
aerodynamicity).

Here again a majority of subjects chose a frontedntation based on the
dynamic function (and aerodynamicity; left sidafimsic interpretation) for
both avantanddevant(Table 3;avantIT: 37, IL: 6, EL: 7;devantIT: 32,
IL: 14, EL: 3). However, this kind of “dynamic” @mtation proved to be
more massive foavant(37) than fordevant(32). Conversely, the use of a
frontal orientation based on the static functiond(aaliency; right side/
“intrinsic lateral” interpretation) occurred moreefuently fordevant(14)
than for avant (6). The comparison of each distribution with adam
choice revealed a clear difference in the caseawdint (y%(1)=12.94,
p<.0003) and a result approaching significance dewvant (x*(1)=3.66,
p<.0557). Moreover, comparing the two distributiofasyant and devanj
showed that they were significantly differerxtz(q.):5.35, p<.0207). The
latter result strengthens the divergences notedeabsghile avantis more
closely related to the dynamic function thdevant devantis more sensitive
to the static function thaavant

Beyond these differences betweavant and devant recall that dynamic
function (and aerodynamicity) is dominant over istatunction (and
saliency) when these ILNs are applied to the opagedsvan. If we take into
account the probable balance between aerodynamacity saliency (no

order; section 2.2.3), it follows that the dynarfuoction outmatches the
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static function. This outcome complements the onderof the factors

already established in section 2.2.

3.3. Standard and open-sided vans

Bringing together the results of the standard viable 3;avantIT: 37, DT:

3, EL: 10;devantIT: 45, DT: 1, EL: 4) and those of the open-sidesh
(Table 3;avantIT: 37, IL: 6, EL: 7;devantIT: 32, IL: 14, EL: 3) provides
further evidence thavantis more sensitive to the dynamic function (than
devanj, while devantis more sensitive to the static function (treran).
Indeed, comparing the distributions obtained wii# $tandard versus open-
sided vans foravant and devantshowed that they were not significantly
different for avant (y°(1)=.89, p<.3447), whereas they were folevant
(x*(1)=13.46,p<.0002). This means that the static function addgdhe
selling counter in the open-sided van influencesititerpretation oflevant

but not that ohvant

4. Judgment task
Although the observations made so far were exahlgibased on analyses

of response distributions, the analysis of respéaismcies showed that the

pointings were significantly more costly when agéininterpretation arose
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(coinciding factors) than when more responses pessible (competing
factors) € test, mean diff. =73.96 ms, diff. p&.05 =50.58 msp<.0042).
This can be easily explained by the fact that, itnatons of “conflict”,
subjects have to make a choice between severgbpiatations. However, in
such situations, do all the subjects take into actdhe entire range of
available interpretations? Our subjects particiggatea second experiment,
which is briefly described below.

This complementary experiment consisted of a juddgniask in which
subjects saw the following type of stimuli on a guter screen: an ILN
together with a spatial entity in which a part ten highlighted (the pairs
entity/ILN were exactly the same as in the pointtagk)®® The subjects
were asked to indicate by means of specific keyshenkeyboard whether
the visually highlighted portion of the entity cesponded or not to the
associated ILN?® They then had to put their finger back on a fiyeint
situated on the lower edge of the keyboard. ThHewahg stimulus (entity +
ILN) appeared two seconds after they had pressedkely (stimuli were
displayed in random order and each only once).damh pair entity/ILN,

the true/false answer (key) and the response kateaoe recorded.

4.1. Response latencies

The most spectacular phenomenon that emerges wimpacing the two

experiments is the sharp increase of the respatercies in the judgment
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task. For example, if we observe the parallelepgpéduse with a right
facade #2, the parallelepipedic house with a laftafle, as well as the
different square houses (right or left facade), dlierage response latency
obtained in the pointing task (f@vantanddevanj was 691 ms whereas
this average value rose to 1398 ms in the cadeegliigment task. In other
words, response latencies were multiplied by twaonflone task to the other.
This increase in response latency is not surprigijngn the nature of the
tasks, particularly the fact that making judgmemtsolves a more
“metalinguistic” type of response than pointing. particular, in the
judgment task the subjects are faced with integtigts that they would
(possibly) not have been led to make, whereas ipgittaves them free to
process the ILNs in whatever way they wish (pogsibt taking into
account some plausible interpretations). The dasaudsed below give
some insights into the processing which underhesé two kinds of tasks

and allow a better understanding of this increagesponse latency.

Table 4. Housesavant(judgment task)

Entity T F EL
N RL N RL N
(ms) (ms)

Paral. house right fag. #2 IT 49 1327 1 2373 0
Paral. house right fac. #2 DT 10 1374 40 1459 0
Paral. house left fac. IT 44 1369 3 1975 3
Paral. house left fag. DT 17 1341 32 1457 1
Square house right fag. IT 45 1492 5 1431 0
Square house right fag. DT 15 1415 34 1544 1
Square house left fag. IT 50 1321 0 0 0
Square house left fag. DT 4 2174 45 1557 1

TT: true, F: false, EL: eliminated, IT: intrinsic;TDdeictic, N: number of responses,
RL: response latency.
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Table 5. Housedevant(judgment task)

Entity T F EL
N RL N RL N
(ms) (ms)

Paral. house right fag. #2 IT 50 1196 0 0 0
Paral. house right fag. #2 DT 9 1682 41 1450 0
Paral. house left fac. IT 45 1315 5 1614 0
Paral. house left fag. DT 14 1355 36 1462 0
Square house right fag. IT 46 1378 3 1220 1
Square house right fag. DT 13 1480 35 1270 2
Square house left fag. IT 49 1206 1 973 0
Square house left fag. DT 4 1794 46 1457 0

TT: true, F: false, EL: eliminated, IT: intrinsic;TDdeictic, N: number of responses,
RL: response latency.

4.2. Distributions

The distributions obtained in the judgment taslkadieshowed that a very
large majority of subjects agreed with the intringnterpretation of the
ILNs. The square house with a right fagade (Fiduateis a good example of
this finding (Table 4 gvan); Square house right fac. IT T: 45 (90%), F: 5
(10%), EL: O; Table 5devanj; Square house right fag. IT T: 46 (92%), F: 3
(6%), EL: 1 (2%)). The percentage of accepted k€rpretations recorded
for the previously examined group of houses (sactid.l) —
parallelepipedic house right facade #2, parallplegic house left facade,
square houses— confirmed this observation (Taldedt5 avant/devant

IT T: 378 (94.5%), F: 18 (4.5%), EL: 4 (1%)).

In contrast, a majority of subjects rejected a tileinterpretation of ILNs.
Once again, the square house with a right facadeyod illustration of this
point (Table 4 gvan); Square house right fag. DT T: 15 (30%), F: 34

(68%), EL: 1 (2%); Table 5devanj; Square house right fa¢c. DT T: 13
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(26%), F: 35 (70%), EL: 2 (4%)). The percentage refected DT
interpretations corresponding to the group of hsuakso supported the
conclusion that most subjects ignored deictic prietiations (Table 4 and 5
(avant/devant DT T: 86 (21.5%), F: 309 (77.25%), EL: 5 (1.25%))

In the judgment task, then, we find that subjeater@helmingly accept
intrinsic interpretations while most of them rejeldictic readings. These
findings allow us to partially answer our previagigestions concerning the
nature of the two tasks (pointing versus judgmant) the kind of processes
which underlie situations of “conflict” (multipleesponses) during the
pointing task. Indeed, the fact that subjects acadpnsic interpretations
suggest that those who made a deictic choice ipahging task also had in
mind the intrinsic reading of the corresponding ILRurthermore, the fact
that many subjects reject deictic interpretatiossnss to indicate that most
of those who had interpreted an ILN in an intringianner were not aware
of its possible deictic processing. More generalliyrns out that in cases of
conflicts during the pointing task (e.g., intrinsieictic choice), a majority
of subjects did not take into account the entireigea of existing

interpretations.

5. Per spectives: frontal orientation and categorization of spatial entities

5.1. ILNs, component nouns and the distinction dtaan”/“object”
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As mentioned in section 1, ILNs constitute a fildidiged category of spatial
markers (Aurnague, 1996, 2004; Borillo, 1988, 1998 important
property of these linguistic units is their ability denote a “space portion”
adjacent to the material part they carve up in igbatntities. This
phenomenon is illustrated by sentences like (4a) @a) in which the
localized entity/trajector can be situated nearrdference entity/landmark
without these two elements being in contact (eligt,on the wall above the
door (4a), fly next to the rug (5a)):
(4 a/b) Le haut de la porte est sale/La poignée de la pestesale
‘The top of the door is dirty/The door handl@idy.’
(5 a/b) La mouche est au coin du tapis/La mouche est sgaflese
du tapis
‘The fly is at/on the corner of the fihe fly is on the rug
braid.’
Moreover, the parts denoted by ILNs appear to bBblestor fixed in the
framework that is defined by the “whole” entity. ®uo these properties
(stability + adjacent space portion), spatial egitlesignated by ILNs have
proved to match a general definition of “locatiowhich also applies to
geographical locations.
The analysis of ILNs also revealed the localizihgracter of these markers:
their semantic content specifies the location efdbesignated part by means

of topological, orientational or distance-relatefbrmation (see sections 1
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and 3). As a consequence, ILNs seem to refer tectBpd locations” like
proper nouns denoting geographical entities. Tiweecategories of nouns
turned out to have closely related syntactico-seimgatterns, as shown by
their comparison in French and Basque (Aurnagu86:1965-166, 2004:
96).

“Component nouns” referring to functional parts sifatial entities (e.g.,
pied (‘leg’), poignée(‘handle’), porte (‘door’), roue (‘wheel’)) differ from
ILNs with respect to most of these points. Althoubly also denote stable
elements (within the whole entity), they are natally able to designate a
space portion next to this material part as ilatst in (4b) and (5b) (dirt
cannot be somewhere near the handle (4b) andytl{Bl) is necessarily in
contact with the braida( (‘at’) not possible)). So, functional parts do not
fulfill the definition of locations previously menhed (stability + space
portion) and are better characterized as “objets”.

Furthermore, the semantic content of component sianastly underlines
the function of the described parts and does nectly inform of their
location?® This clearly contrasts with the spatial and lagalj nature of
ILNSs.

Beyond these oppositions, ILNs and component n@aesn to define in
many languages a synchronic and diachronic contmualoe former markers
deriving from the latter through different semardicd cognitive patterns
(e.g., anthropomorphic, zoomorphic, environmentateis) (Svorou, 1994:

70-89). This evolution often entails some kind afargmaticalization
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process, ILNs being more “fossilized” than compdneouns (Aurnague,
1996: 180-185, 2004: 101-104; Borillo, 1999: 73-Bvorou, 1994: 100-

109).

5.2. Factors/properties and categorization of splagintities

Linguistic and psycholinguistic studies, such as dhe presented here, aim
at better understanding how the nature of spatiafigurations conditions
the interpretation of the spatial lexicon (here f_Ahd, to a lesser extent,
component nouns). Within such a framework, one ctoightfully question
whether all the conditioning factors or propert@sught to the fore are
likely to give rise to classes or categories otispantities.

Owing to their contingent character, it seems reable to think that the
factors which partially or totally rely on conteatuelements do not really
categorize spatial entities. This is the case ofodgamicity and
geometrical saliency which depend on some inteoteracteristics of
entities (e.g., existence of a larger dimensiorfase area of sides), but are
also conditioned by more ephemeral parameters filoencontext (e.g.,
largest dimension in the horizontal plane, anglpresentation of sides). On
the contrary, factors such as static or dynamiactions, which mostly
involve the intrinsic properties of entities, appeabe better candidates for

a possible categorization.

-32-



Hence, a first answer to the question previousisediis that not all of the
factors that play a role in the semantic contentspétial expressions
systematically lead to the emergence of a clagntifies. However, beyond
the contextual/non contextual opposition mentioabdve, are there some
additional criteria available to differentiate imtal (non contextual)
properties according to their categorizing ability?

Following studies on grammaticalization (Heine ket 8991) and analyses
concerning the structures of spatial descriptiohalnqy, 1983, 2000), a
promising direction of research may consist in eitplg the distinction
between lexical (open-class) and grammatical (dadass) elements.

From this viewpoint, component nouns appear to tttois an open and
possibly unlimited class of lexical units (additadblexemes can always be
created for referring to parts of new entities)eTanctional properties they
select often apply to a (more or less) narrow ramigentities (e.g., lid—
container; switch— electrical appliance/system; wheel — vehicle, mobile
entity) and thus it is not possible to combine ¢hemrkers with any kind of
whole (Aurnague, 1996: 176, 2004: 97). As a coneeqge of these
characteristics (numerous lexemes, possibly urdighitreations, specific
content), component nouns split the domain of iestinto a large number
of subclasses (entities with lids, switches, whedt®rs, handles, legs, etc.)
and the corresponding (internal) properties do seém to be good

candidates for cognitive and semantic categorimatio
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In contrast to component nouns, ILNs constituteemisclosed class of
spatial markers (Aurnague, 1996, 2004; Borillo, 898.999). This
peculiarity of ILNs is strengthened by their lindt@umber (and restricted
emergence process) and is also reflected in thaiityato enter into
grammatical constructions such as prepositionagds containing (at) in
French (e.g.a gauche dé€‘on the left of’),a I'angle de(‘at the corner of"),
au milieu de(‘in the middle of’)). From a semantic point ofew, it was
underlined that ILNs apply to entities according dorestricted set of
topological, orientational and distance-relatedpprties (sections 1 and 3).
The range of whole-entities to which these marlaas be associated —
through the fulfillment of the properties mentioreds much wider than in
the case of component nouns: an ILN likaut (‘top’) combines, for
instance, with nouns denoting geographical locatiofmontagne
(‘mountain’)), buildings Knaison (‘house’)), artefacts chaise (‘chair’)),
natural objectsrocher (‘rock’)), etc. To sum up, ILNs are based on a
limited number of internal properties which can lgpio a large range of
elements (a pattern that clearly contrasts with mmment nouns). Due to
these two characteristics (limitedness and gemgralithe semantic
properties underlying ILNs are more likely to playpart in a possible
categorization of spatial entities.

Among the notions shared by ILNs, we have alreadintpd out the
immaterial/material opposition as well as the propef being stable or

fixed in a given frame of reference (notions whigiderlie the opposition

-34 -



between “locations” and “objects”). Internal factdike dynamic function
(specific arrangement of parts according to theaudirection of motion) or
static function (interactive side with featuresyealed by the study of
avant/devantcould also be considered as possible parametersgnitive
and semantic categorization of spatial entitieege¢htwo factors being
subsumed by the notion of intrinsic front).

More generally, using the opposition between ldxiaad grammatical
elements as a criterion by which to isolate categay factors leads to the
selection of high-level or general properties (etgpological, orientational
or distance-related parts) rather than more spgeaifes (e.g., components).
The synchronic and diachronic continuum from congmmouns to ILNs
provides a good illustration of how high-level mots (e.g., intrinsic front)
can emerge from quite specialized ones (e.g., fage, forehead).
Grammaticalization and “abstraction” seem here ¢oiritimately related
phenomena. The preference for a restricted seewérgl properties (rather
than for a wide range of specific parameters) destnated by
grammaticalization coincides, in any case, with theoretical choice of
parsimony guiding many ontological studies in pédphy or, even, in
artificial intelligence (e.g., see Varzi's papettlis volume).

In the long run a cross-linguistic research on gnatical markers of space
should provide an inventory of the concepts govegrnhe categorization of
spatial entities through languages (this collectadnconcepts should be

limited (Talmy, 2000: vol. 1, ch. 1)). It shouldsal give some clues about
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the degree of generality (more or less widespreadjersal, etc.) of each

concept in language and cognition.

Notes

! This research was carried out within the proj@pétial entities and their categorization
in language and cognition” (COG135; 1999-2001) thas financially supported by the
Program “Cognitique” of the French Ministry of Raseh. We would like to thank Harriet
Dunbar and Maya Hickmann for their stylistic advaoed comments on a previous draft of
this paper.

2 Thus, deictic cases are sensitive to possibletioos of the viewer who orients the
landmark, whether they involve three elements dttajr, landmark, viewer) as in (3) or
two elements (trajector/viewer, landmark) agénsuis devant I'arbrél am in front of the
tree’). These cases differ from (other) contexgitlations in which the orientation of the
landmark is based on parameters which are independg the viewer, like the
configuration of the yard in sentence (2). Indg@d,is not very different from “absolute”
contextual orientations which call for propertiesstements of the geographical framework
(mountains, sea, winds, compass points, etc.). Matein some (contextual) viewer-free
descriptions such dsa tente est devant I'arbréThe tent is in front of the tree’, for a tent
whose entry is facing the tree), the orientatiotheflandmark can directly follow from the
(inanimate) trajector.

% Before this experiment, a first series of testss warried out with exactly the same
protocol (pointing task) (Aurnague et al., 2000hisTprevious series —that was submitted
to 47 subjects from the “Université de ToulouseMgail” (mean age: 31.17 years, 18
males, 29 females)— only differs from the preserpegiment in the nature of the
geometrical and functional entities that were pmé=g as stimuli (e.g., parallelepiped

standing up #1 (Figure la), parallelepiped lyingvdo#l (Figure 1b), parallelepipedic
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house with a right facade (Figure 2a)). A few resfrlom this previous series of tests will
be used here.

“ A first series of tests (see note 3) and a prefmji testing of the present experiment
allowed us to check that the representations/dmgsviof spatial entities (2 dimensions)
were correctly interpreted (in 3 D) and that thactional properties of the computer (in
particular its orientation) did not interfere withe task of assigning orientations to the
displayed entities.

® Functional entities (houses (Figure 2), vans (fgB)) led to intrinsic or deictic
interpretations ofivantanddevant,whereas geometrical shapes (parallelepipeds ang cub
(Figure 1)) gave rise to two distinct deictic cresqright front, left front). The latter point
follows from the fact that most entities were déggdd slantwise, with a vertical edge and
two sides facing the subject.

® Differences in saliency between the two paraliglegs standing up can be grasped by
comparing in each case the angles formed by theécakcentral edge with the inferior
(horizontal) edges of the right and left sides. Mlihese two angles are roughly equal for
the parallelepiped standing up #1, the right ariglgyreater than the left one for the
parallelepiped standing up #2.

" In a study of dimensional nouns, Vandeloise (1988:-412) described the various uses
of the wordlongueur(length) and proposed the existence of a “pragniatdge” between
uses which designate the entity’s largest dimensiothe horizontal plane and those which
refer to the direction of a mobile entity: “thisr§gmatic] bridge... is based on the
aerodynamic character of moving objects. Indeeaygect offers less resistance to air if its
longer dimension is parallel to movement”.

8 The hits/responses that did not match any of tissiple interpretations (in terms of x/y
positions), as well as those whose latencies wigigeh than 4000 ms or lower than 200

ms, were eliminated (EL).
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°® An equivalent cube without saliency (neutral cgufation) was not available in the
experiment. As a consequence, the distributionthef‘salient” cube are examined with
respect to a virtual neutral cube with a 50%-50%tritiution.

19 Although one would expect that the right sidehsf parallelepipedic house (right facade
#1) combines static function with saliency, thiegmot seem to be the case. The angle of
presentation of the sides is crucial in assessamngtrical saliency (angles formed by the
vertical edge near the viewer and the horizontgkedf the right/left sides). On this basis,
the parallelepiped lying down #1 (geometrically isglent to the house; Figure 1b) appears
to be closer to the parallelepiped standing up Wd galiency; Figure 1la) than to the
parallelepiped lying down #2 (right salient sidegu¥e 1d) which can be related to the
parallelepiped standing up #2 (right salient sigigure 1c). Recall that the parallelepiped
standing up #1 and the parallelepiped standing2ugdiffered by virtue of saliency (on the
right side) and gave rise to significantly differelistributions (cf. section 2.1.2).

' Even so, configurations that distinguish dynansioction and aerodynamicity might be
devised (such as a special vehicle whose largastrdiion would be perpendicular to the
direction of motion) so as to tackle the interacti®tween these properties.

12 A certain tendency to favor aerodynamicity cousdrioted (in particular faavany but it
was not significant.

3 These data stem from a previous series of testm@lyue et al., 2000) and a preliminary
analysis of the considered ILNs in the present expnt.

! This does not preclude cases of (indirect) intésachetween ILNs. In particular, it is
well-known that the calculation of a lateral oritiin implies to identify an associated
frontal direction (Aurnague et al., 2000).

!> However, the total number of stimuli was highearttin the pointing task because, for
each pair entity/ILN, the different possible interfations (highlighted parts of the entity)

had to be introduced, giving rise to several stimMoreover, in order to include
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distractors, parts of entities that could not besigitated by an ILN (whatever its
interpretation) were also presented during the. task

'8 The specific keys were “V” for True and “N” for IBa on a French “azerty” keyboard.

7 As proposed by a reviewer, and following our poei remark about the possible
“metalinguistic” nature of the judgment task, itutd be the case that in this second
experiment some subjects did not consider themsegdaet of the communicative situation
(they would have acted as if they were merely mdrthe experiment, with a more
“external” point of view with respect to the locadtion process), leading to this higher
level of rejection of deictic interpretations. Howee, this assumption cannot be easily
checked and we prefer not to take it into account.

8 For most speakers, the English translation basedhe prepositioron implies the
existence of a contact between the trajector amdbitdmark. However, spatial descriptions
associating an ILN with the prepositia (e.g., The lamp is at the end of the tablhe
cloud is at the top of the mountainsually admit both an interpretation in which the
trajector and the landmark are in contact and &rpretation in which they are not.

9 As a probable consequence of their functional neasind their lack of associated space
portions, components are very often better deliniban parts denoted by ILNs.

2 However, location can sometimes be “pragmaticaligtiuced from knowledge about the

typical (internal) structure of an entity, its canzal position, etc.
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