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The rates of overspeci cation of color, pattern, and size & compared, to investigate

how salience and absoluteness contribute to the productiorof overspeci cation. Color

and pattern are absolute and salient attributes, whereas e is relative and less salient.
Additionally, a tendency toward consistent responses is asessed. Using a within-

participants design, we nd similar rates of color and patten overspeci cation, which are

both higher than the rate of size overspeci cation. Using a btween-participants design,

however, we nd similar rates of pattern and size overspeccation, which are both lower

than the rate of color overspeci cation. This indicates thaalthough many speakers are
more likely to include color than pattern (probably becauseolor is more salient), they may
also treat pattern like color due to a tendency toward consitency. We nd no increase in

size overspeci cation when the salience of size is increask suggesting that speakers are
more likely to include absolute than relative attributes. évever, we do nd an increase

in size overspeci cation when mentioning the attributes igriggered, which again shows
that speakers tend to refer in a consistent manner, and thathtere are circumstances in
which even size overspeci cation is frequently produced.

Keywords: referential overspeci cation, attribute select ion, color, salience, absoluteness, consistent responses

1. INTRODUCTION

When speakers refer to objects, they do not always limit tredwes to giving information that is
strictly necessary for the addressee to identify the raetehe other words, they sometimes produce
overspeci cationnstead ofminimal speci cation(e.g.,Pechmann, 1989; Engelhardt et al., 2006;
Arts et al., 2011p Imagine, for example, a speaker requesting her addresgeessoher a yellow
cup, which happens to be surrounded by blue plates and bowls. édtinahe speaker need not
include a color adjective to enable her addressee to idethté referent, because there is only one
cup present, experimental work suggests that she would be hketg to utter (1-b) than (1-a) in
this situation, and hence, to produceloroverspeci cation.

(1) a. Please pass me the cup.
b. Please pass me thellowcup.

Experimental ndings suggest that there is something spetialut color in reference: including
color is preferred over including various other attributegyst notably size. When it is necessary to
include either color or size to get a unique description of tekerent, color is more often included
than size Belke and Meyer, 2002Color is also more likely to be included redundantly thapesi
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for example, when referring to smallyellow cup surrounded may resultin overspeci cation, as salient attributes arealways
by big cups in yellow, red, and green, many speakers wilhecessary to enable the addressee to identify the referent.
not only select size, which is both necessary and su ciemt fo The basic idea of selecting salient attributes is intuitive
identi cation of the referent, but also color, which is nle@r speakers tend to select the attributes according to the éeigre
necessary nor su cient Pechmann, 1989 When referring to  which their attention is attracted by them. In the literaton
an object that is unique in its type, as in the situation abovesalience and visual perception, visual or perceptual salience i
speakers often include color as wedloplen et al., 2003 even considered to be a property objectswhich may be de ned in
though no modi cation (e.g., an adjective) is needed atrathat  terms of surprisel(ti and Baldi, 200). Surprise can occur on a
case. Most extremely, even when all objects in the visuakgont low level, for example, when an object is unique on one or more
have the same color as the referent, coloris sometimes oredi  dimensions {reisman and Gelade, 198&uch as a blue round
(Mangold and Pobel, 1988; Belke and Meyer, 2002; Koolen et adandy among red cubic candies. It can also occur on a higher
2015. level, induced by world knowledgéi@anke, 201 a blue banana
In this paper, we investigate the seemingly special statwsill in general be more salient than a yellow banana.
of color in reference production, and in overspecication Inthe literature on reference production, it is assumedéaft
in particular. We do this by comparing color with two implicitly) that not only objects, but alsattributesof objects vary
other attributes: pattern and size. Whereas color and sizim salience (e.gDavies and Katsos, 20)l3Attributes that are
overspeci cation have been investigated before, the study anique in a given context, like color and shape in the candies
reference to pattern is virtually unexplored. Pattern is arexample above, may be salient, and attributes that are singris
interesting attribute because it is like color—but unlikees— due to world knowledge, such as the color of a blue banana,
in being both salient and absolute As these two factors may be salient as well, analogously to factors that determine
have been suggested to explain why speakers produce cotbe salience of objects. Indeed, speakers tend not to include
overspeci cation, comparing the three attributes will enabt redundant color adjectives when referring to objects sglgn
to systematically tease apart, for the rst time, the e ect ofassociated with a specic color, for instance, the color of a
the two factors on the tendencies to include di erent attribe  yellow banana$edivy, 2003 which is entirely as expected and
redundantly. therefore not particularly salient. If a referent has an ymested
We present a series of four language production experimentsolor, however, color overspeci cation is much more likely to
In our rst experiment, we compare the rates of color occur (Westerbeek et al., 20lDavies and Katso@013 show
overspeci cation with the corresponding rates of pattern andthat speakers are more likely to produce overspeci cation when
size overspeci cation. In one follow-up experiment, we thenobjects have salient attributes than when they do not.
assess the e ect of salience and absoluteness. In two otherlt seems a good idea to select attributes that are salient,
follow-up experiments, we assess the e ecttofisistengythat  not only because it is easy for the speaker, as has often been
is, the tendency to reuse previous expressions and congingti suggestedi{angold and Pobel, 1988; Davies and Katsos, 2013;
by varying color, pattern, and size both within and betweerKoolen et al., 2013 but also, and perhaps more importantly,
participants, and by triggering selection of the three atités. from a communicative point of view (cfArts et al., 2011b;
Koolen et al., 2011; Davies and Katsos, 20If3an attribute
attracts the speaker's attention, it is likely that it will rattt
2. SALIENCE, ABSOLUTENESS, AND the attention OF:‘ her addressee as well, Whi)(/:h probably ineseas
CONSISTENCY the likelihood that it is useful in the process of identifying
] ) ] ) _ the referent. Not all salient attributes are necessary éberent
In this section, we discuss the literature on referentiajyeni cation, however, and selecting them may therefoesult
overspeci canqn. In Section 2..1, we mtroduce.the notion ofjy, overspeci cation. Although the word “overspeci cation” ay
sal!ence as an important fa(?tor in attribute selection. Thle of 56 4 negative avor, suggesting that the expressiotods
salience and_absolgteness |n_the preference the_tt speak_ersr aPR&S:ci ¢, overspeci cation need not be cumbersome and may even
to have_ for mcludmg color is elgborated on in Section 2.2p0 pene cial, as the bene ts of a strictly redundant but satiie
In Section 2.3, we discuss experimental work on the speaketgiihyte in the comprehension process may often outweigh the
tendency to behave consistently. Finally, we introducestiges  (jgy that the addressee is hindered by its redundancy. Iddee
of experiments that we conducted in more detail in Section 2.4 iare is evidence that overspeci cation can speed up the psoces
of referent identi cation Gonnenschein and Whitehurst, 1982;
2.1. Salience and Overspeci cation Mangold and Pobel, 1988; Paraboni et al., 2007; Arts et al.,
A question in the research of referring expressions productio 20115 but seeEngelhardt et al., 2006, 20Q1JAn eyetracking
that has received much attention lately is how speakerstselestudy on the processing of size and color adjectives suggests
attributes when producing de nite descriptions (for a recentthat redundant size adjectives may be confusing for addesss
overview, seean Deemter et al., 20).2A factor that is currently whereas redundant color adjectives are n@&edivy et al.,
thought to be central to attribute selectionsaliencde.g.,Gatt, 1999. Another study on the comprehension of overspeci ed
2007; Arts et al., 2011a; Koolen et al., 20Ah object’s attribute  expressions suggests, moreover, that non-salient redundan
can be salient for various reasons, and is then more likelyeto attributes are more likely to hinder the addressee tharesali
selected by a speaker who intends to refer to this object. Thiedundant attributesavies and Katsos, 2013
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In sum, there seems to be a tendency to select salient when colors are not particularly vivid than when colors are
attributes, even if this results in overspeci cation. Redandy bright and contrastive (Tarenskeen et al., in preparationsum,
can hinder the comprehension process, but as salient atg#ut it is not evident that, for example, a pale blue candy surrounded
are likely to be helpful in referent identi cation, includgna by mint green ones is more likely to get the attention than adwug

redundant but salient attribute may often be bene cial. candy surrounded by tiny ones.
In the study conducted byvan Gompel et al.(2019,
2.2. The Color Preference competitionbetween color and size was investigated. In the

The literature suggests that speakers tend to include cotmem condition relevant for our study, the referent was di eremb
often than other attributes, and that color overspeci catio the otherobjectsinthe array in color and size but notin tylger

is more common than Overspeci cation of other attributes. example, the referent was a small red candle and the Othertebjec
Two features of color have been argued to contribute to thigvere abig blue and a big black candle. When the size contrast wa
preference: salience and absoluteness. We will discuss bd@, participants included color but not size in 79% of the sase
features in this section. An overview of salience and albsoéss and size but not color in Only 2% of the cases. When the contrast

of color, pattern, and size is presentedTable 1 was high, however, color but not size was included in only 27%
of the cases, while the rate of referring expressions inctudi
2.2.1. Salience size but not color increased to 23%. Importantly, it was always

In line with the view that speakers tend to select salientl@ites, necessary to include either color or size. Hence, overspaton
it has been argued that color is preferred becausertimsically — occurred only whenboth color and size were included. This
salient @Arts et al.,, 2011a; Gatt et al., 2013; Koolen et alset-up is suitable for studying attribute preferences, bat n
2013. The common view is that intrinsically salient attributes for comparing attributes with respect to how likely they are to
are noticed immediately, and before other attributes: tleg be added redundantly, which is the aim of the present study.
“perceived earlier” Gatt, 200y and “immediately grab [the To be able to compare the rates of color, pattern, and size
speakers’] attention” Koolen et al., 2003 It has also been overspecication, we present participants with arrays in which
suggested that color is more likely to “pop out” than otherthe referent is unique in its type (for example, if the referesnt i
attributes [(Vesterbeek et al., 20)t4ntuitively, one green candy a dress, none of the other objects in the array is a dress)s, Thu
in a jar surrounded by red ones is more likely to be noticedhtha adding an extra attribute always results in overspeci aatids
one small candy surrounded by big ones, or one cubic candyan Gompel et a(2014, we manipulate the size contrast between
surrounded by round ones. the referent and surrounding objects. While they investghe
Indeed, color is one of the features computed in the earliest ect of size contrast on the choice for including size vsogol
stages of human visual processibg/{ngstone and Hubel, 1938 we assess the e ect of size contrast on the production of size
and can be considered a primary cue in visual perception. It hasverspeci cation.
been found that objects in a color that is contextually urégan While we vary the salience of size, we keep the two other
grab the attention in visual search, even if color is irralevto  attributes constant in being high in salience. Unlike coloda
the task {heeuwes, 1992; Turatto and Galfano, 20Cblor also  size, pattern is virtually unexplored in the literature oneefnce
tends to be more helpful in visual search than other attrilsute production. In the only study investigating pattern in reface
such as size and shapeVi(liams, 1966; Christ, 19)5Color  production, Gatt et al.(2019 found that speakers prefer color
contrast between items thus seems to be an extremely powerfawer both pattern and size. As in van Gompel et al.'s study,
cue in visual perception. In this respect, color may be di erenthowever, they investigated competition between attribuising
from other visual attributes, and also from non-visual dittes, arrays in which the referent was not unique in its type. Morepve
like material, some of which have been found to be includedhey used a single superimposed shape (a circle, a diamond,
redundantly less often than color (skengold and Pobel, 1988 or a square) on a brightly colored picture as patterns, e.g., a
for shapeArts et al., 2011pfor size, andSedivy, 2005for size  green bottle with a circle-shaped patch on it. Such patterns are
and material). probably not very salient, and pictures with one little gure
When examining experimental stimuli from previous would not normally be called “patterned”. The use of striking
experiments, however, we observed that colors in experirhenteolors may have decreased the salience of pattern even more.
stimuli tend to be bright and/or highly contrastive, while This thus leaves the crucial question open whether speakers ar
di erences in size are usually rather modest (edyts et al., also more likely to produce color than pattern overspeci catio
2011b; Koolen et al., 20.1We argue, then, that previous in a situation where pictures have salient patterns but no othe
ndings do not necessarily show that color is preferred ovees salient attributes. The present study aims to address thestpn
due to a dierence in salience. Rather, the speci ¢ colors andby depicting patterned objects which are completely striped or
color contrasts used in those experiments may have been moseotted and do not have any other striking attributes. If colo
salient than the size contrasts used, resulting in hightesr@f overspeci cation is produced frequently because of its it
color overspeci cation. Recently, the preference for coloerov salience, a high rate of pattern overspeci cation is expected
size was found to disappear when the size contrast between ttwo, as pattern may be highly salient as well. On the other
referent and other objects was increasedrn( Gompel et al., hand, a high rate of size overspeci cation is only expected
2019. Along the same lines, speakers may be less inclined b size is made salient. In Section 2.4, we elaborate on this
produce color overspeci cation when the color contrast is lowfurther.
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2.2.2. Absoluteness is likely to play a role in the preference for color over size in
According to Pechmann(1989 and Belke and Meye(200), reference. In the present study, we take into account theable
speakers tend to select color before size because color is asoluteness by comparing color both to size, which is redati
absolute attribute, whereas size is reldtivEhat is, a speaker and to pattern, which is absolute.
need not take into account objects surrounding the referient
order to determine its coldr;, while she normally has to do thisto 2.3. Consistency
determine whether the referent is big or small. Pechmann fsoin Our main interest in this paper is in the overspeci cation of &
out that as speech is produced incrementally, the speaker calherent attributes that vary in salience and in being abdelor
start to articulate the referent's color while examining ttontext ~ relative: color, pattern, and size. Additionally, we invgste the
in order to nd out which additional attributes are requirefdra  way in which the rates of overspeci cation of the three attis
unique description, which may result in color overspeci cati  may a ect one another. Experimental studies show that speakers
Pechmann's argument is in line with eyetracking resultsalthi have a preference for sticking to previously used expressions
indicate that speakers often start producing color adjestiveand constructions (e.gBrennan and Clark, 1996; Pickering and
before xating on an item of the same type but a di erent color Garrod, 2004; Goudbeek and Krahmer, 2018 this paper, we
in the array (e.g., a blue cup when the referent is a yellow cupipvestigate the relation between this preference and tecidsn
while they rarely start producing size adjectives beforein@ to include one attribute but not another one. For example, if
on a size-contrastive itenBfown-Schmidt and Konopka, 20).1  speakers have a preference for including color but not inclgdi
Two ndings indicate that absoluteness alone does not erplaisize, a preference for consistency may result in a decredke in
the color preference. First, not all absolute attributesdtembe rate of color overspeci cation, or an increase in the rateinés
redundantly included in referring expressions. Althougtaph overspeci cation.
is an absolute attribute, shape overspeci cation has beendou  Recently, the attention of some researchers has been attracte
to occur less frequently than color overspeci catiddgngold by the high amount of variatiomcrosspeakers when producing
and Pobel, 1988; Arts et al., 20)1m another study, material, referring expressions in experimental settings. It was found
which is also an absolute attribute, was included redunigant that machine learning models predict human-produced refegri
as infrequently as size, even though size is a relativebatéri expressions better when they take into account both speaker
(Sedivy, 2006 identity and characteristics of the visual context than whe
The second indication that absoluteness alone does nolhey only use visual characteristiéggthen and Dale, 201&ee
explain the color preference is that size adjectives usualygale  also Mitchell et al., 2011; Ferreira and Paraboni, 201Since
both redundant and non-redundant color modi ers (e.g., &h machine learning models that used speaker identity based their
big red car” Sproat and Shih, 1991; Cinque, 1994vhile predictions on previously produced referring expressions, this
according to Pechmann's account, redundant color modi ersnding suggests not only that speakers strongly di er in their
should in general precede size modiers (“the red big car”)referring behavior, but also that individual speakers teade
After all, color overspeci cation is due to speakers startingir ~ consistent in the way they refer. Indeed, a basic assumption
referring expression after selecting color but before sielgc in psychological research is that variation between partitipa
size. In Pechmann's production study, speakers of Dutch iddeds higher than variation within participants, which is why
produced color before size adjectives sometimes, even Ithougarticipants are often modeled as random variables in statisti
they would normally prefer the reverse ord&dproat and Shih, analyses (e.gBaayen et al., 208
1991 p. 580). However, in two studies with speakers of German The nding that speakers tend to refer in a consistent way is
and English, who have the same adjective order preference wsniniscent of the well-established tendency to reuserniefg
speakers of Dutch@inque, 199}, color overspeci cation was expressions that have been used earlier in the conversation by
produced frequently, but color hardly ever preceded sizgi{e, one of the interlocutors. For examplerennan and Clar1996
2008. This indicates that color overspeci cation is often notedu showed that speakers who use a speci c term instead of a basic-
to articulating color adjectives before selecting siz@eahmann level term in order to avoid ambiguity, such as “the loafer” i
proposes. It is possible, however, that color is normsadiiected a context with several kinds of shoes, tend to stick to thimte
before size, without necessarily beagiculatedbefore selecting even in contexts where the basic-level term would not lead to
size (see alsBelke and Meyer, 2002 ambiguity any longer, such as “the loafer' in a context whieee
Although the distinction between absolute and relativeloafer is the only shoe. Analogously, speakers were foundisere
attributes thus cannot entirely explain the asymmetry betmve constructions for the same referents by including modi énsit
color and size, the fact that color is absolute while sizelstive  were redundant in the current context but necessary in prewed
contexts {/an Der Wege, 2009

1size is usually considered to be a relative attribute because irirepeal studies More generally, speake.rs can be primed to include .attribl_"tes
of reference, speakers refer to size by using gradable adjeckeeig” and  that would normally be dispreferred, such as the orientation
“small;” and not absolute measures such as centimeters. of the referent where its color would have been su cient, too

2This is not strictly speaking true, as color perception is in fachhjigensitive (Goudbeek and Krahmer, 20).2Another study suggests that
to various features of the visual context. However, colors useéxperimental . . . ' . ..

stimuli are almost always bright, saturated colors that are highly tyfézahe attribute sglectlon is a ected by the linguistic context deInan .
color categories they fall into, being minimally sensitive to thetegt, rendering by some visual factors that are often expected to be in uéntia

color practically an absolute attribute. such as the degree to which the referent's attributes arguanin
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the visual context, called discriminatory powdiviethen et al., 2.4. The Present Study
2019. They found that learning models of reference productionThe present study investigates, in the rst place, tendenties
that take into account features of previously produced reffgrri include various attributes in referring expressions, eviethis
expressions predicted human-produced expressions better thaesults in overspeci cation, and the way in which salience an
models selecting attributes based on discriminatory powbkich  absoluteness contribute to these tendencies. In order tthido
is also in line withGatt et al(2013. The tendency to reuse words we conduct four language production experiments in which
in experimental settings has been found outside the realm afpeakers use referring expressions to refer to pictures ottshje
reference as well (see efyferink and Gullberg, 2014 that vary in color, pattern, and size. We compare the proportions
In our study, we investigate whether due to a tendencyf overspeci cation of the three attributes. Our study is the&t
toward consistency, the tendencies to include one atteluit to compare attributes such that salience and absoluteness ar
not another can aect one another. We also assess whethaystematically teased apart. We do this by varying the sadien
in line with Goudbeek and Krahme(2012), mentioning the of size between experiments. Throughout the experimental
three attributes can trigger even size overspeci cationjctvh series, we also explore the tendency toward consistent behavio
is normally produced infrequently. Our study is not intended examining to what extent speakers alternate between inogudi
however, to assess the mechanisms that underpin consisteremyd not including an attribute, and investigating the e ect
in reference production. Currently, a debate is going on dbouof including necessary attributes on the production of size
those mechanisms. One position is that in dialogue, interioas  overspeci cation in particular.
establistconceptual pac{®rennan and Clark, 1996they reuse Experiment 1 is a baseline study in which we investigate the
referring expressions when talking to the same partner andates of color, pattern, and size overspeci cation. As diseds
expect their partner to do the same. This view presupposes that the previous section, color, which has been argued to be
interlocutors keep track of their common ground, that iseth “special” with respect to overspeci cation, is similar to patte
information that is mutually shared between them. Accoglin in being salient and absolute (s@able 1). Size, on the other
to the alternative account, interlocutors automaticalligntheir  hand, di ers from color and pattern in being relative instead
representations on all linguistic levelRitkering and Garrod, of absolute. Further, in Experiment 1, the contrast betweign b
2009. The central claim is that interlocutors do not needand small items is low and size is hence low in salience. As
to keep track of their common ground, memory processesuch, size is dierent from both color and pattern, in being
like priming normally being su cient for proper alignment. relative and less salient. If speakers tend to include caoabse
That is, interlocutors reuse referring expressions bec#usge it is salient and absolute, they are expected to include other
expressions are salient due to their being primed by their pevi  attributes that are salient and absolute as well. We theeefor
usages. It is uncontroversial that priming is a mechanisnhypothesize thatin comparison to size overspeci cation, spesake
present in both language production and comprehension: therwill not only produce more color overspeci cation, which would
is substantial evidence for semantic priming (eldeyer and be in line with what has been found beforBechmann, 1989;
Schvaneveldt, 1971; Neely, 1p7phonological priming (e.g., Belke and Meyer, 2002; Gatt et al., 2)1kit also more pattern
Bock, 1986a; Grainger and Ferrand, 19@®d syntactic priming overspeci cation.
(e.g.Bock, 1986b; Potter and Lombardi, 199%/hat researchers In Experiment 2, we explore the possibility that in Experiment
in the present debate essentially disagree about, howeser,1i, where a within-participants design is used, the expected
whether interlocutors routinely take into account theirrmmon  tendency toward consistency may lead to an e ect of the
ground when producing and comprehending utterances in a wagendency to include or not include one attribute on the rate
that goes beyond automatic priming mechanisms (see amongst overspeci cation of another attribute. For example, pattern
many others,Brown and Dell, 1978; Lockridge and Brennan,might be treated like color because the two attributes share
2002; Pickering and Garrod, 2004; Yoon and Brown-Schmidcharacteristics with each other but not with size. Another
2019. possibility is that not including size in their utterances Iwil
In sum, speakers often reuse words and constructions tha¢ad some speakers to stop producing color and pattern
were used earlier in the discourse, having a preference faverspeci cation as well. In Experiment 2, we investigate the
consistency. They tend to do this even if there is in fact adgoooccurrence of such e ects in Experiment 1, by varying the three
reason to switch to a di erent construction, like the changedattributes between instead of within participants. If theast
contextinBrennan and Clark's (199@&xperiment, or the general of overspeci cation tend to a ect one another, the pattern of
preference for other attributes than orientation, asdoudbeek
and Krahmer's (2012)xperiment. Consistency in reference
production may be due to considerations of the interlocutors
common ground or to simple priming mechanisms. However, we”
are neutral as to what mechanisms may result in the e ects we Salience Absolute
nd, although we will discuss some possibilities in Section 7

BLE 1 | Salience and absoluteness of the three attributes.

Color High Yes
3To be precise, the discriminatory power of a referent's attribute ismated by )
- . . . . Pattern High Yes
dividing the number of competitors (the objects in the visuahtaxt other than ] ]
the referent) that do not share the attribute with the referent by tbtal number ~ Size Experiments 1 and 2: Low No
of competitors. Experiments 3 and 4: High
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results is expected to change compared to the pattern found
Experiment 1.

In Experiment 3, we delve into the question of how
salience and absoluteness contribute to the tendency tadec
attributes, teasing these two features apart. We make si
more salient by increasing the contrast between big and Ismg
items. We hypothesize that the rate of size overspeci catio
increases correspondingly, which would indicate that sakeis
a factor in selecting attributes and producing overspeci@at
Furthermore, we expect absoluteness to have an e ect, to
leading to higher rates of overspeci cation of the two abs®lu
attributes (color and pattern) than the relative attribute
(size).

Experiment 4, nally, investigates whether overspeci catio
of the three attributes is triggered by including non-ccéi trials
which, unlike the critical trials, require color, patterir,gsize to be
included. The experiment is thus conducted to assess whtther
production of overspeci cation of color, pattern, and evenesiz
can increase due to a tendency toward consistency.

FIGURE 1 | An array in the Color condition in Experiment 1.

We also had ller pictures, which were taken from the Tarrlab
Stimulus Repositofy There were three types of ller pictures:
3. EXPERIMENT 1 common objects, like bikes and envelop@s$§sion and Pourtois,
2009, Greebles Gauthier and Tarr, 1997 and human faces.
In Experiment 1, we vary color, pattern, and size in a within-Greebles are complex and visually similar, which makes them
participants design and compare the rates of overspeci caion f dj cult to describe uniquely. So as not to stimulate participis
the three attributes. As color and pattern are salient anahits to pay specia] attention to C0|0r, ller pictures were presen'ted

while size is less salient and relative, we hypothesize Heat tdesaturated, inconspicuous colors (Common objects) or Eygr
rates of color and pattern overspeci cation will be higher thantones (Greebles).

the rate of size overspeci cation. We also explore the tengenc
toward consistency by examining the individual proportiorfs o0 3.1.3. Design
alternations between overspeci cation and minimal spedica  In critical trials, an array was presented with pictures of six

in each condition. di erentgarments. They were arranged ina 2 (row (column)
grid. We had three conditions: Color, Pattern, and Size. The
3.1. Method objects within an array always varied on exactly one attabu

color, pattern, or size, respectively. In each array, halfhef t

We tested 18 native speakers of Dutch (14 females, 4 mal é)jects had one value (e.g., striped) and t_he other h‘."’llf had
mean age 23 years, range 18-27 years) at Radboud Universv I ott&;:hvilvlye (teh.gF sgott:ad)l.nTredit:rget O?J?Ct ﬂ,:,:jsmmmei
Nijmegen, the Netherlands. All were volunteers and thegnezd ue © other objects. Including a color, pattern ares

a small fee for their participation. All of them reported not teb 14! € always resulted in overspeci cation. Examples of g&ra
colorblind. are shown irFigures 3.

Attribute  was manipulated within participants: each
3.1.2. Materials participant received trials from all three conditions. Each

We used six line drawings of clothes as stimulus materidigiw of the six objects once acted as target in each of the six pessib
alues, yielding 36 critical trials. All participants saw aifical

were collected on Google Image. All garments would normally -
ials. They also saw 36 trials of each of the three ller types

be named by a one-syllabic noun in Dutch. The six pictures were ! ) C ) )
manipulated in order to create variation on the three attries. yielding a total of 144 trials. Eight additional trials wéneluded

Relative size is expressed in Dutch by equivalents of “big” arf&r practice.

“small,” which makes it basically a binary attribute. Wertifere F_|I|_ers were '”9'”‘_"60‘ for two reasons. rst, t‘? prevent
selected two values of each of the two other attributes, to(p_arnmpantsfrom sticking to one syntactic and semantic stuue

The pattern values were striped and spotted, the color valuégroughoUt the WhOIE, experiment, and second, to hide the
were blue and green, and the size values were big and sm&}\rPose of the experiment. There_were three types_, of ller
as shown inFigures £3. We thus created six variants of eachtr_'als' Fillers of the rst _type con_S|sted of arrays with fo_u '
picture. The patterns were clear gray stripes or spots againstpéc'[ure,S of common objectg, which were |nclud_ed to .e“C't
white background and the colors were bright, saturated rsolo unmodi ed referring expressions, that is, expressions 0
The ratio between the heights of the big and small plCturesS’(imqus images courtesy of Michael J. Tarr, Center for the NeuasisBof

was 3:2. The experiment was programmed with Presentatio(‘_'f'ognition and Department of Psychology, Carnegie Mellon Universityp:/
software. www.tarrlab.org/. In some cases, colors were adjusted or imagesnireoeed.

3.1.1. Participants
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factors in reference production). Each participant saw thalsri
in a unique order.

3.1.4. Procedure

Participants were tested individually in a quiet booth. ThHesk
was to instruct an imaginary addressee to click on one of the
pictures, by completing the Dutch equivalent of the sentence
“Click on ....” A cross preceding the array indicated the positio
of the target on the screen. Participants were asked to fataul
their instruction in such a way that an addressee would be
able to click on the right picture, even if the pictures would be
arranged di erently on the screen for the addressee than fer th
participant. This particular instruction was given to prevenem
from referring to the location of the pictures on the scrednobk
participants about 20 min to complete the task.

3.2. Results

Each participant performed 36 critical trials. In two trials,

no response was given. The critical trials thus elicited 646
responses. Seventeen responses (2.6%) were removed, because
the referent was not the target item, or because the speaker
corrected themselves during the articulation of the uttera The
remaining 629 expressions were annotated as overspeci ed whe

a color modi er was included in the Color condition, when a
pattern modi er was included in the Pattern condition, and e

a size modi er was included in the Size conditfon

Experiment 1 was conducted to answer the question how
likely speakers are to produce overspeci cation of color, patte
and size, respectively. We expected that overspeci cation would
be produced more often in the Color and the Pattern conditions
than in the Size condition. IndeedFigure 4 shows that
overspeci cation was produced often in the Color condition
(proportion of overspeci cationM D 0.55,SDD 0.50) and in
FIGURE 3 | An array in the Size condition in Experiment 1. the Pattern conditionil D 0.42,SDD 0.49), but almost never in
the Size conditioni! D 0.01,SDD 0.10).

In this experiment and all the following, Shapiro-Wilk tests
any adjectives or prepositional phrases. We did not expeghdicated that the data were not normally distibutgo<( 0.001 in
modi cation to occur because basic-level terms were alwaysll conditions in all experiments). Hence, we ranked the catd
sucient and pictures did not have striking or unexpected used non-parametric statistics for the analyses. We repoerme
features. Fillers of the second type were arrays with fouupgst  ranks, denoted biR.
of Greebles, which were included to make participants aware A Friedman's ANOVA indicated a highly signi cant main
that simply naming objects was not always su cient. Fillers ofe ect of Attribute on overspeci cation, 2(2) D 24.24p< 0.001.
the third type were arrays with two human faces, which weren line with our hypothesis, stepwise stepdown comparisons
either of the same gender or of dierent genders. They wergndicated a signi cant di erence between the PatterMR D
included to elicit variation in the presence of modi ers with  2.17) and SizeMR D 1.19) conditionsp D 0.005, while the
a category: modi cation was necessary when the two peoplgi erence between the Pattern and the ColoMR D 2.64)
were of the same gender, but unnecessary when they di ered igonditions was not signi cantp > 0.1.
gender. To explore the tendency toward consistent behavior, we

The order of the trials was pseudorandomised, with thecounted the number of times that participants included an
restriction that a trial was always followed by at least tvi@ls in  attribute in a trial but did not include it in the next trial ofhe
which the target was of a di erent type of garment. For examplesame condition, or vice versa. For each participant, we divide
when the target was a sock, the target in the next two trials
was never a sock. We did this in order to prevent participant§ThiS means we did not take into accouall occurrences of overspeci cation.
from producing an adjective for the sake of contrast betweeﬁolor' yvas sometimes inclu'ded in the Pattern condition[ 9) or in the S'ize'
the referent and the previous referent, which speakers haae becor_1d|t|0n (n D 2), but we .d'd not cqunt these_ cases as color overspeci cation.

. X i Doing so would not have yielded a fair comparison between the attbbecause
shown to do in reference production experiments (seevelt, only pictures in the Pattern condition had patterns, while all pictunesl a color.
1989 p. 132;Pechmann, 198%or discussion of this type of Moreover, patterns in line drawings are only there by the grace of coluirast.
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them either producing or not producing overspeci cation in the
majority of the trials.

As was pointed out before, the tendencies to include
or not include one attribute may have aected the rate
of overspeci cation of another attribute, due to a tendency
toward consistency. It is possible, for example, that a tenglenc
to include color may have triggered the production pattern
overspeci cation, since the two attributes share charasties
with each other but not with size. Another possibility is that
the tendency not to include size has resulted in a decrease in
overspeci cation overall.

In Experiment 2, we vary the three attributes between
participants, thereby excluding the possibility that the rafe
overspeci cation in one condition a ects the rate in anothéy.
change in the pattern of results would therefore indicate theth
between-attributes e ects took place in Experiment 1, probably
FIGURE 4 | Experiment 1: Proportions of overspeci ed referrin g due to the tendency toward consistency. A stable pattern, in
expressions. The error bars represent standard errors. Contl’aSt, WOUId ShOW that the rates Of OVerSpeCi Cation (E th
three attributes did not a ect one another.

4. EXPERIMENT 2

In Experiment 2, we vary color, pattern, and size in a between-
participants design, in order to nd out whether the rates of
overspeci cation in Experiment 1 a ected one another, due to
a tendency toward consistent behavior. A change in the patter
of results would indicate that such e ects occurred, wheraas
similar pattern would show that they were absent. Again, we
expect a high degree of consistency within speakers.

4.1. Method

4.1.1. Participants

We tested 54 participants (43 females, 11 males, mean age 22
years, range 18—31 years) similar to those in Experim&midne

had participated in the previous experiment.

FIGURE 5 | Experiment 1: The proportion of participants (y-ax  is) in 4.1.2. Materials, Design, and Procedure

each range of proportions of alternations in each condition (x-axis). Materials were the same as in Experiment 1. Attribute was now
manipulated between participants. Participants were randomly
assigned to either of the three conditions: Color, Pattentize,

this number by the number of trials of the condition1 (the ~With 18 participants per group. In each condition, there were

number of opportunities to alternateffigure 5shows the degree twelve di erent critical pictures in each condition (6 pictures

of consistency in each condition, indicating that particigen 2 values of the attribute in that condition). Each picture was

tended to behave highly consistently, the majority altéingain ~ Presented twice in each experimental session, yielding 8dadri
less than 10% of the trials within each condition. trials in each condition. Participants also received 24dridleach

ofthe three llertypes, yielding a total of 96 trials. Four atiloinal
trials were included for practice. Otherwise design and prdoce
were the same as in Experiment 1.

3.3. Discussion
Experiment 1 indicates that, in line with our expectations,
speakers produced substantial rates of color and patterﬁ2 Results

overspeci cation, but hardly any size overspeci cation.h&lugh - . .
All participants performed 24 critical trials. Once, no response

the rate of color overspecication was numerically higher X - - -
was given. The critical trials thus elicited 1295 responses.

than the rate of pattern overspecication, this dierence uded %) f h e >
was not signicant. It seems, then, that color and pattern’Ve €xcluded 28 responses (2.2%) from the analysis as in

Ove_rSpeCI cation are bOth, "ke'Y to OClelr' both attrlbUteelbg SData from eight additional participants were collected but not anetybecause
salient and absolute. In line with the literature, we fourfdt  they were instructed incorrectin(@ 4), because they received the wrong practice
speakers were highly consistent within conditions, most ofrials (n D 1), or because they failed to produce de nite descriptiam®(3).
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FIGURE 6 | Experiment 2: Proportions of overspeci ed referrin g FIGURE 7 | Experiment 2: The proportion of participants (y-ax  is) in
expressions. The error bars represent standard errors. each range of proportions of alternations in each condition (x-axis).

&yerspeci cation were statistically indistinguishableerd was

a large and highly signi cant di erence between the Pattern
and the Color conditions in Experiment 2. Although the rate
of overspeci cation was signi cantly higher in the Patternan

in the Size condition in both experiments, the rate of pattern
overspeci cation was closer to the rate of color than to thiera
of size overspeci cation in Experiment 1, while it was the other

2, H(2) D 35.98,p < 0.001. Stepwise stepdown comparisongvay around in Experiment 2 A signi_ cant di erence between
revealed that the proportion of overspeci cation was signntig the two Pattern. conditions in Experllmen.ts 1 and 2 .SUQQGStS
higher in the Color conditioni D 0.79,SDD 0.41 MR D 42.94) that the production O_f color overspeci catlor_] n _Experlment !
than in the Pattern conditionil D 0.13SDD 0.34MRD 22.06), triggered the production of pattern overspeci cation. We falin

p < 0.001. Although overspeci cation in the Size condition wag © evidence, on the other hand, that golor overspec gatl(?n
at oor, it was still signi cantly lower MR D 17.50) than in the decreasedue to a tendency tootproduce size overspeci cation:
Patterr'1 conditionp D 0.037 although the rate of color overspeci cation was numerically

A Mann-Whitney test showed that the rate of pattern higher in Experiment 2 than in Experiment 1, this di erence did

overspeci cation was signi cantly lower in Experiment IR D not reach sighi cance. .

14.33) than in Experiment MR D 22.67)U D 87.00zD 2.61p . Experiment 2 indicates that thg tendency to |nclgde color
D 0.017, which indicates that the rate of pattern overspeciorat IS s_,tronger than the tendency_ o include pattgrn. Since both
in Experiment 1 was a ected by the tendencies to include or nc)Flttnbutes are absolute, a possible explanation is that patter

include the other attributes. The rate of color overspedica ess salient than color. On Fhe pther hand, Wh”e. the tendency
was numerically higher in Experiment MR D 21.72) than to produce color overspecication may have triggered some

in Experiment 1 MR D 15.28), but this di erence was only E)grtlup?rr:ts t(t) pmd(;'ce pa_tttern Overspect ;:_atlon_l,_hl_t did no;
marginally signi cant,U D 220.00zD 1.91,p D 0.07. rigger them 1o produce size overspeci cation. This may be

As in Experiment 1, most participants alternated be,[Weerpecause size is still less salient than pattern, but it maytsso
producing and not ’producing overspeci cation  within due to the fact that size is a relative attribute while botlocaind
conditions in less than 10% of the trials, as indicated inoattern are absolute.

Figure 7. That is, consistency was high again, which is in line Ir_1 _EXpe”mem 3, we vary the three attributes within .
with our expectation. participants again, and we increase the contrast between big

and small items, making size more salient. This enables us to
investigate the respective e ects of salience and absolsgerre

the tendency to include attributes. In line withan Gompel

%t al. (2019, we might expect the rate of size overspeci cation
to increase, indicating that salience is a factor in the
Stendency to include attributes and to produce overspeci @ati
nFurthermore, we expect an e ect of absoluteness, resultiray in
TParticipants never mentioned color in the Pattern or Size condii as happened  di €rence between color and pattern on the one hand, and size
sometimes in Experiment 1. on the other hand, as in Experiment 1.

Experiment 1. The remaining 1267 expressions were annotat
as in Experiment 1

A comparison ofFigures 4 6 suggests that the patterns of
results found in Experiments 1 and 2 were di erent, indicating
that varying the three attributes within participants a ectéue
proportions of overspeci cation in Experiment 1. A Kruskall-
Wallis test indicated a main e ect of Attribute in Experiment

4.3. Discussion
The patterns of results found in Experiments 1 and 2 wer
clearly dierent, indicating that the rates of overspeci cat

in Experiment 1 a ected one another. In contrast to what wa:
found in Experiment 1, where the rates of color and patter

Frontiers in Psychology | www.frontiersin.org 9 November 2015 | Volume 6 | Article 1703



Tarenskeen et al. Overspeci cation: salience, absoluteness, and consisteng

5. EXPERIMENT 3 between color and pattern on the one hand, and size on the other
hand (like in Experiments 1 and 2).

In Experiment 3, we assess how salience and absolutenessThe proportions of overspeci ed referring expressions in each

contribute to the tendency to select attributes in refegin condition in Experiment 3 are shown iffigure 9. A Mann-

expressions. As in Experiment 1, we vary color, pattern, angvhitney test indicated that although the proportion of size

size within participants, but now increasing the salience Oﬁverspeci cation was numerica”y h|gher in Experimentm D

size, in order to nd out whether this results in an increasep.11,SDD 0.31,MR D 20.17) than in Experiment 1M D 0.01,

in size overspeci cation compared to Experiment 1, whichspp 0.10 MR D 16.83), this di erence was not signi cart) D

would indicate an e ect of salience on overspeci cation. We129.00,z D 1.38,p > 0.1. Thus, our rst hypothesis was not

also expect that there will remain a dierence between theon rmed by the data.

two absolute attributes (CO'Or and pattern) and size. F}naMe In line with our second hypothesig:,igure 9 Suggests that
expect the degree of consistency within speakers again to kg patterns of Experiments 1 and 3 were globally similar, with
high. overspeci cation being produced more often in the Color and
the Pattern conditions than in the Size condition. Two adlatial
5.1. Method Mann-Whitney tests con rmed that there was no signi cant
5.1.1. Participants di erence between Experiments 1 and 3 for ColdR D 20.72

We tested 18 participants (13 females, 5 males, mean age 81 yegs. MR D 16.28U D 122.00zD 1.28p> 0.1), and for Pattern
range 18-29 years) similar to those in the previous experiment(MR D 20.08 vsMR D 16.92U D 133.50zD 0.94p> 0.1).
None had participated in either of the previous experiments. A Friedman's ANOVA indicated that there was a signi cant
main e ect of Attribute, 2(2) D 19.58,p < 0.001. Stepwise

5.12. I\_/Iaterlals_, _and DeS|gn . . stepdown comparisons showed that the di erence between the
Inthe Size condition, the ratio between big and small pictusas Color (M D 0.37,SDD 0.48,MR D 2.56) and PatternNl D

3:linstead of 3:2. An example of an array in the Size condiion 0.29,SD D 0.45,MR D 2.03) conditions was not signi cant

shown ir}FigureE_i Otherwise, materials, design, and procedur% > 0.10, as in Experiment 1, and that the di erence between

were as in Experiment 1. Pattern and Size MR D 1.42) was marginally signi cant,

p D 0.059.

Z‘IZ' R_G_SUItS » q itical trial h Earlier, we found a signi cant di erence between the two
participants performed 36 critical trials each. Once, MOpattern conditions in Experiments 1 and 2, while the di erence

response was given. The critical trials thus elicited 64garses. between the two Color conditions was only marginally sigaint

o .
Eeven_ respolns_[(_ar? (1'1@ \_Ner%‘{gmoved from the analysis 3 dBe Section 4.2). We thus found evidence that in Experiment 1
xperiment 1. The remaining responses were annotate rate of pattern overspeci cation was a ected by tendencies

in the previous experiments. to include or not include other attributes, but no evidenaw f

We conducted _Expenment 8 o assess how sa_hence ar%{?mlogouseects on the rate of color overspeci cation. Howgve
absoluteness contribute to the tendency to select atteibuDur Mann-Whitney test indicates that the proportion of color

rst hypothesis was that an increase in salience of size woul \erspeci cation was signi cantly lower in Experiment BI(D

result in an increase in the rate of size overspeci cationmfro 0.37MRD 13.86) than in Experiment 2 D 0.79MRD 23.14),

Experiment 1 to 3, indicating that salience contrlbute_s testh UD 78.50zD 2.71pD 0.007, indicating that the rate of color
tendency. We also expected absoluteness to contribute, our

second hypothesis being that there would still be a di erence

FIGURE 9 | Experiment 3: Proportions of overspeci ed referrin g
FIGURE 8 | An array in the Size condition in Experiment 3. expressions. The error bars represent standard errors.
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overspeci cation, too, is a ected by the way other attributes  counterpart in the context, whereas they do not have analsgou

treated. expectations about the use of color adjectives. In this study
As in the previous studies, most participants alternategarticipants were shown arrays with, for example, a big and a

between producing and avoiding overspecication withinsmall glass, a big pitcher, and a small key. Eye gaze patterns

conditions in less than 10% of the trials, as indicateBigure 10  suggested that upon hearing “big,” participants inferred tfet

That is, consistency was high again, which is in line with oureferent was the big glass rather than the big pitcher, wiserea

expectation. in a situation with a pink and a yellow comb, a yellow bowl,
and a knife, they did not infer from hearing “yellow” that the
5.3. Discussion referent was the yellow comb rather than the yellow bowl. €hes

Experiment 3 was conducted to assess how saliencrédmgs suggest that size adjectives are expected only ietse

. a relevant size contrast in the context, that is, if the reféris
and absoluteness contribute to the tendency to ipl rodl uc%i er or smaller than another object of the same type. There
overspeci cation of color, pattern, and size. We hypothes wgg such a relevant size contrastjin the ex erimentygoﬁducted
due to an increase in salience, the rate of size overspeicrcat P

might increase, but that due to a di erence in absolutendss, t by van Gompel et al., where all objects in the array were of the

L S same type, but not in our experiments, where all objects were
rates of color and pattern overspeci cation would remain fégh of di erent types. Size overspeci cation would therefore viela
than the rate of size overspeci cation. YPEs. P

Our rst expectation was not conrmed: there was no an addressee's expectation, and possibly even lead to camfusi

L . - ; when produced in the visual contexts we used in our experiment,
signi cant di erence between the rates of size overspeci@at

in Experiments 1 and 3. At rst sight, this result does not seembut not in the contexts used in van Gompel et als study. This

to be in line with the ndings ofvan Gompel et (2014, who may urge speakers to avoid size overspeci cation when there is

did nd a positive e ect of increasing salience of size on size'® relevant size contrast in the context, probably due to #u f

S - . . that size is a relative attribute.
overspeci cation. However, as discussed in Section 2 Betet . o . .
. L . . .. Alternatively, it is possible that the di erence between van
is a crucial di erence between their experiments and ours: "bom ol et al's ndinas and ours is due to the fact that the size
their study, all items were of the same type but di erent Sizeséontrgst in théir studg was 5:1 whereas it was 3:1 in our stud
and colors, requiring either size or color for disambigoati y ) : y

between the target and the other objects, while in our studyAS Figure 8 shows, however, the size contrast in our study was

all items were of dierent types and therefore it was neverquite striking, which led one of the participants in a pilot sfud

necessany 1 300  mad 1o e roun Thus, ncung i 25 Veveysal hese (atecnene o e B
resulted in overspeci cation in our study, while in theirsnlg T . o )

. - . . . the target. We therefore think it unlikely that participantsour
including both color and size did. Even if both color and study did not include size because it was not su ciently eati

size were included in their study, however, size might st y y

8 . . . The absence of a signicant eect of salience on size
be experienced as irrelevant by an addressee, because it did 9

distinguish between objects of the same type. An eyetrackirﬁ%verSpeC' cation and the dierence between our results and
study conducted byedivy et a1999, which was touched upon
brie y in Section 2.1, indicated that addressees expect gsak

to use size adjectives only if the referent has a bigger oliema

ose found by van Gompel et al. suggest that absoluteness
is an important factor in attribute selection: even if size is
made salient, size overspeci cation is produced infrequentl
This suggestion is in line with our expectation that due to
the di erence in the absoluteness dimension, the rate of size
overspeci cation would remain lower than the rates of color
and pattern overspeci cation. Although the di erence between
pattern and size was only marginally signi cant, we did nd
that the pattern of results in Experiment 3 was globally similar
to the one in Experiment 1, where this di erence was highly
signi cant. None of the three conditions in Experiment 3
was signi cantly di erent from the corresponding conditions
in Experiment 1. Besides, in both experiments, proportions
of overspeci cation in the Color and Pattern conditions were
statistically indistinguishable, and they were numeficaloser
to each other than either of them was to the Size conditiot. Al
in all, this suggests that absoluteness indeed contribtatése
tendency to include certain attributes but not others.

If the low frequency of size overspeci cation in Experiment
3 is indeed due to the fact that the contrast on this relative
attribute was irrelevant, this may also explain why the rate of
color overspeci cation in Experiment 3 was so much lower than
in Experiment 2. We know from the previous experiments that
speakers strongly tend to behave consistently, treating aimil

FIGURE 10 | Experiment 3: The proportion of participants (y-a  xis) in
each range of proportions of alternations in each condition (x-axis).
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attributes in a similar way. In Experiment 1, this resultedlie  found to show a strong tendency toward consistency, we expect

majority of participants including both color and pattern bubth  the non-critical trials to trigger mentioning the three gtiutes,

size, which was di erent from the other two in being relative yielding an increase in color and pattern in comparison with

and low in salience. The high salience of size in Experiment Experiment 3, and also, for the rst time, the occurrence aksi

however, may have led participants to treat all three attéisut overspeci cation, even though there is no relevant size @it

similarly, since all of them were salient, either includthgm all  present in the visual context.

orincluding none of them. Since including them all woulddeta

the unnecessary and irrelevant mention of a relative attebthe  6.1. Method

majority of the participants may have been triggered to producé.1.1. Participants

no overspeci cation at all. We tested 20 participants (16 females, 4 males, mean age 22 year
It might be noted that, as in the previous experiments, outand 10 months, range 18—28 years) similar to those in Experime

manipulation of the size of the pictures was independent of the®. None had participated in any of the previous experiments.

proportions among the objects that the pictures represent: for

example, a dress is normally much larger than a sock. Becaudd-2. Materials, Design, and Procedure

people are so experienced in interpreting pictures and the|5$|ZeThe critical pICtUI'es used in EXperiment 3 were now used both as

which are not always proportional to real life sizes, we assunfditical and non-critical pictures. The pictures that were dises

that our participants will have had no problem interpreting llers in the previous experiments were not used here. Otherwise

the size of the pictures in the arrays. Letting go of real lifénaterials and procedure were as in the previous experiments.

proportions was inevitable in the light of our purpose, namely, As in Experiment 3, attribute was manipulated within

to compare the rates of overspeci cation of size with the otheparticipants. Non-critical trials were now included to trigigthe

two attributes. In many other studies (such as van Gompéilse of modi ers. They were identical to critical trials, epltthat

et al.'s), size dierences are indicated by representing rabve one of the garments shared the targets type (but not its yalue

objects of the same type in di erent sizes (for instance, a kmafor example, when the target was a big sock, then there was

candle and several larger candles). As discussed in S€cfdh also a small sock in the array. In this context, omitting aesiz

this is suitable when theompetitionbetween size and other modi er (“Click on the sock”) would resultin underspeci catig

attributes is investigated: how likely are speakers to ohelu Which we know from a variety of studies to be rarely produced

size when including either size or color is su cient? In that (€.9.,Engelhardt et al., 2006; Arts et al., 2011b; Koolen et al.,

situation, overspeci cation only arises when both size aatbc ~ 2011; Davies and Katsos, 2DIAdditionally, in half of the trials

are included. In the present study, however, we are inteddste discriminatory power was increased to make the target value

a comparison between overspeci cation of di erent attributes more salient and hence increasing the probability that spesake

inc|uding size. To investigate thiS, itis necessary thattﬂrget would include size modi ers even in the critical trials. Inlhaf

object is unique in a display and that it diers in size from the trials, as in the previous experiments (LowDist), the éarg

di erent objects. As it is hard, if not impossible, to indicate i shared its value with two of its distractors (sEgures 1-3),

a reaiistic Way that a SOCk iS Sm&'“‘ a Socid:)y exploiting the Whereas in the Other half (H|ghD|St), |t d|d not Shal’e ItS lWB.|

proportion between the sock and a dress, especially if the ratiith any of them, increasing this value's salience. For gam

between big and small pictures is xed, we decided to abstradf the target in the HighDist condition was blue, the ve othe

from the natural sizes of the objects represented. The faatt thPICtures were green.

Size Overspeci Cation was often produced in Experiment 4 (See All 36 Val’iants Of eaCh pICIUI’e aC'[ed as the tal’get Of a C|’Itlca

Section 6.2), in which the same displays were used, inditizes trial twice: they acted as target once in the LowDist conditad

it is unlikely that participants were confused by the “unnatilr ~ Once in the HighDist condition. They also acted as the target o

size di erences between the pictures. non-critical trial twice, yielding a total of 144 trials. Sigditional
Experiment 3 shows that size overspeci cation is producedfials were included for practice.

infrequently if there is no relevant size contrast in theuabk

context, even if size is made highly salient. In Experiment 46-2. Results

we investigate whether there are nevertheless circumssahat All participants performed 72 critical trials each. The catic

do trigger size overspeci cation, even if there is no relevantrials elicited 1440 responses, 45 of which (3.1%) were extlude

size contrast. As speakers show a tendency toward congistenom the analysis as in Experiment 1. The remaining 1395 were

triggering the mention of the three attributes is likely tesult ~annotated as in Experiment 1.

in an increase in the rates of overspeci cation of all atttis) Experiment 4 was conducted to answer the question whether
including size. even size overspeci cation is triggered by mentioning color

pattern, and size. Additionally, in half of the critical trgal
6. EXPERIMENT 4 (HighDist condition), we increased the salience of the ¢disg

value by making it unique in the array. The proportions of
In Experiment 4, we investigate circumstances that may érigg Overspeci ed referring expressions in each condition arensho

Size overspeci cation, by mtroducmg non-critical trialghich 8Data from two additional participants were collected but not analybecause

require speakers to include color, pattern, or size in ordeyiétd they did not follow the instructions(D 1) or because their age exceeded the upper
a unique description. Since participants in previous studie®we age bound of 351D 1).
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in Figure 11 In all conditions, including the Size condition, size modiers, and it was very close to the proportions of
the proportion of overspeci ed referring expressions was nowoverspeci cation in the Color and Pattern conditions, whickne
strikingly high, namely between 0.7 and 0.8. A comparisom wit also signi cantly higher than the proportions of their coumpart
the results of Experiment 3, presentedRigure 9, indicates an conditions in Experiment 3.
increase in the rate of color and pattern overspeci cationdan  To conclude, Experiment 4 provides evidence that
crucially, also of size overspeci cation. overspeci cation, even of size, can be triggered under terta
A Wilcoxon Signed Rank test was conducted rst, to nd out circumstances, due to a general tendency to behave congystent
whether discriminatory power had an e ect on overspeci cation Speakers thus do not necessarily avoid overspeci cation of a
This turned out not to be the caseD 1.28p D 0.20r D 0.29. relative attribute, even if there is no relevant contrast this
Hence, the HighDist and the LowDist conditions were collapse attribute in the visual context.
in all subsequent analyses.
Indeed, a Mann-Whitney test con rmed that the di erence
between Experiments 3 and 4 was highly signi cant for the Siz€. GENERAL DISCUSSION
conditions MRD 11.11 vsMR D 27.05U D 331.00zD 4.54p
< 0.001), and also for the ColoMR D 13.50 vsMR D 24.90U In this paper, we investigated the tendencies to produce color,
D 288.00zD 3.26,0 D 0.001) and the Pattern conditionsiRD  pattern, and size overspecication. We compared rates of
14.14vsMR D 24.32U D 276.50zD 2.97,pD 0.004). overspeci cation of the three attributes, focusing on théerof
Finally, a Friedman's ANOVA indicated that there was asalience, absoluteness, and consistency. Since color aedrnpatt
signi cant main e ect of Attribute in Experiment 4, 2(2) are salient and absolute whereas size is relative and aftn |
D 11.81,p D 0.003. Pairwise comparisons indicated that thesalient, we hypothesized that speakers would produce more
di erences between ColoiMR D 2.40) and Pattern(][R D 2.08) color and pattern overspeci cation than size overspeci catio
and between Pattern and Si2ZdR D 1.52) were not signi cantp ~ Experiment 1, which had a within-participants design, con rche
> 0.08 for both comparisons, while the di erence between Colothis expectation: speakers produced substantial rates af aotb

and Size was signi canp,D 0.006. pattern overspeci cation, which were very similar to eachesth
As indicated inFigure 12 consistency was high, as in all but almost no size overspeci cation.
previous experiments. In line with our expectation, the majori Experiment 2 indicated, however, that in Experiment 1,
of the participants produced or avoided overspeci cation mdst opattern was treated similarly to color because the rates
the time in all conditions. of overspeci cation aected one another: when varying the
attributes between participants, the proportion of pattern
6.3. Discussion overspeci cation was low, while the proportion of color

Experiment 4 shows that the strong tendency not to produc@verspeci cation was high. The tendency to select patterhus t
size overspeci cation that we found in our previous experingent less strong than the tendency to select color. As both arelaties
can disappear almost entirely when mentioning color, patternattributes, a possible explanation for this nding is that patte
and size is triggered. Although even in this experimentjs less salient than color. We concluded that in Experimetthé,
more overspeci cation was produced in the Color than intendency to produce color overspeci cation probably stimatht
the Size condition, the proportion of size overspeci cationthe production of pattern overspeci cation, which is likely te b
strongly increased due to the non-critical trials, whiclyuged due to the fact that the two attributes are absolute and more

FIGURE 11 | Experiment 4: Proportions of overspeci ed referri ng FIGURE 12 | Experiment 4: The proportion of participants (y-a  xis) in
expressions. The error bars represent standard errors. each range of proportions of alternations in each condition (x-axis).
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salient than size. A comparison between Experiments 2 and 3, ih In the other experiments, where attribute was manipulated
which the three attributes were manipulated within participgn within participants, the alternation of the three attributesay
again, indicated that the rates of overspeci cation of theeth have enhanced alternating between including and not inicigd
attributes can also a ect one another in a di erent way: theerat attributes within conditions.
of color overspeci cation was signi cantly lower in Experimte As was stated in the Introduction, we are neutral as to
3 than in Experiment 2. A plausible explanation is that thewhat mechanisms underpin the tendency toward consistency in
tendencynot to include size triggered some participants to notreference production in our experiments, and our study was
include color either. In sum, Experiment 2 shows that the satenot meant to settle the debate on those mechanisms. Sti, it i
of overspeci cation of di erent attributes can a ect one an@h worth pointing out that we think it most likely that the consisten
due to a tendency toward consistency. behavior we found was due to priming. Although it is not
Experiment 3 was conducted to assess how salience amdpossible that our participants sought to establish conceptual
absoluteness contribute to the tendencies to select atgth As  pacts with their imaginary hearer, experimental studies ssgg
in Experiment 1, attribute was manipulated within participants that e ects of common ground considerations are so subtle
but size was now made more salient by increasing size cantrathat they can only be detected when the experimental set-up
This manipulation did not result in a signicant increase is su ciently natural. For example,Brown and Dell (1979
in size overspeci cation, however, and the patterns found irseemed to show that interlocutors do not routinely take into
Experiments 1 and 3 were globally similar. In contrast to ouraccount the common ground when telling stories, by condugti
ndings, van Gompel et al(2019 found that an increase in an experiment in which a naive participant interacted with a
size contrast made speakers stop preferring color over sizeonfederate. When replicating the experiment with pairs of two
Importantly, the size contrast in their study was relevanttew naive participants, howeverpckridge and Brenna(2002 were
the referent was a small candle, there were also large sandbble to show that interlocutors did take into account the ¢oon
in the array. In our study, in contrast, the referent was alsva ground after all. Since in our experiments no hearer was pttesen
unique, and the size contrast was therefore not relevanisTan at all, it is unlikely that the strong tendency toward consistg
increase in salience can trigger selection of size, as vaméo was due to the rather subtle e ects of considerations of common
et al. show, but our study shows that salience is emdughto  ground. It is more plausibe that speakers primed themselves to
trigger size selection. The fact that a relevant contrasthim include attributes previously included and reuse construddio
context seems to be crucial for including size suggestssizat Whatever the underlying mechanisms are, the nding of such a
overspeci cation is infrequent because size is a relatitrdbbate,  strong tendency toward consistency has clear implicationgwer t
indicating that absoluteness is a factor in attribute s#dec This ~ way experimental studies of referential behavior shouldligidoe
was supported by the fact that the pattern of results found irdesigned. Our experiments show that decisions about the mlesig
Experiment 3 was globally similar to the one in Experiment 1with respect to the conditions, and the non-critical trialave a
where color and pattern were treated similarly, and di erentlysigni cant e ect on the results.
from size, even though the di erence between pattern and size The present study has implications for the modeling of
was only marginally signi cant in Experiment 3. referring expression production, as is aimed at in the eld of
In Experiment 4, nally, we found that even size Referring Expression Generation (REG), which is a subeld
overspeci cation can be triggered by mentioning color, patte of computational linguistics. REG models typically consist of
and size, even though there was no relevant size contragtifresan algorithm which generates a referring expression which
in the critical trials. This nding is in line withGoudbeek and distinguishes the referent from all other objects in a gigentext.
Krahmer (2012, who found that the selection of dispreferred The output of the algorithms are often evaluated against huima
attributes can be primed. It shows that the strong tendencyroduced referring expressions. It waschmanis (1989 study,
toward consistency that was also found in the other threaliscussed in Section 2.2.2, which inspiredile and Reiter
experiments can even lead to overspeci cation of attribute$1995 to propose their now classic Incremental Algorithm,
which otherwise do not tend to be included redundantly. which selects attributes incrementally and in a prede ned
In many earlier studies investigating consistency in refiee  order (a “preference order”). Thus, the algorithm incorpasit
production, speakers appeared to have good reason to switéfechmann's main nding, namely, that some attributes (sush a
to a di erent construction: inBrennan and Clark(1996 and color) are preferred and therefore selected before otheish(as
Van Der Wegg2009, the modi ed or otherwise highly speci c size). The Incremental Algorithm is very in uential becausis
terms that had been used before in the discourse would noymallconceptually and computationally simple, and hence e cientlan
be dispreferred in the new context, and the attributes primedtasy to implement. However, there are several problems wiih th
in Goudbeek and Krahme(2012) are known to be normally and related, more recent algorithm&#tt et al., 2011; Krahmer
dispreferred, too. The arrays used in critical trials in ourand van Deemter, 20)2
experiments, in contrast, were highly similar, providingléit First, the Incremental Algorithm is under-determined: ite®
reason for alternating between overspeci cation and minimanot contain a procedure for nding a preference ordétrahmer
speci cation within conditions. This is especially clear inandvan Deemter, 20)20ne way to overcome this problemis to
Experiment 2, where for each individual participant, objentall  collect production data which indicate what attribute prefeces
arrays varied in the same attribute. Indeed, compakigures 5  human speakers show when they produce referring expressions.
7, 10, 12 suggests that consistency was highest in Experime@ur study not only shows that color is preferred over pattern
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and that pattern is preferred over size, but also how saliendde context, even if size is highly salient. The fact that the
and absoluteness contribute to those preferences. A secuhd apresence of a relevant size contrast matters strongly stggges
more important problem is that the Incremental Algorithm is that absoluteness is an important factor in the production
deterministic: in a given situation, it will always produtetsame of color overspeci cation, which has been argued before by
referring expressionGatt et al., 201)1 This is at odds with our Pechmann(1989 and Belke and Meye(2002). However, even
nding that there is considerable variation across speakseg size overspeci cation can be triggered by mentioning thesthr
also e.g.Viethen and Dale, 20)0Moreover, the Incremental attributes. In sum, our study indicates that color overspmation
Algorithm does not take into account the referring expreasio is more likely to occur than pattern overspeci cation because
that have been produced before in the discourse context. Alor is more salient than pattern, and much more likely than
was discussed in Section 2.3, however, more recent learnisge overspecication because color is absolute while size is
models that are able to align with their own previously producedelative.

referring expressions have been found to outperform models

that do not take into account previously produced referring

expressions \(iethen et al., 2004 Importantly, our ndings 8. ETHICS APPROVAL
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