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AHHOTanus: B crarbe U3aratoTcs pe3ylibTaThl SKCHEPUMEHTA, TIOCBAIIEHHOTO N30BITOYHOMY yIOTpediie-
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Y4aCTOTHOCTb M30BITOYHOTO YHOTPEOISH S TaliCKMX MOCTHOMUHAIBHBIX M PYCCKUX MTPEHOMUHAIBHBIX
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1. Introduction

The redundant specification of an object’s properties in referential communication has ex-
tensively been investigated in experimental pragmatics. A typical research question is whether
the speaker would label an object itself (e.g., “the shirt”) or an object and its property (e.g., “the
green shirt”) in a situation when the speaker and listener are presented with several unique ob-
jects and the speaker directs the listener’s visual search for a given pre-selected object. Naming
an object is regarded as minimal specification, whereas additionally articulating its property
(e.g., color) is viewed as over-specification.

Over-specification significantly varies depending on the properties under discussion and
on the conditions under which it is tested. Although a considerable amount of experimental
research on color, size, material, shape, pattern, location, and orientation has been conducted
(cf. [Arts et al. 2011; Belke, Meyer 2002; Brown-Schmidt, Konopka 2011; Engelhardt et al.
2006; Gatt et al. 2013; Koolen et al. 2011; Long et al. 2021; Rubio-Fernandez 2016; 2019; 2021;
Rubio-Fernandez et al. 2020; Tarenskeen et al. 2015; van Gompel et al. 2014], among others),
color remains the most over-specified property. One of the reasons behind the high over-speci-
fication is its visual salience, which means that color is easily perceived. Another reason is that
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color adjectives have absolute meanings, i.e., they are not context-dependent, unlike, e.g., size
adjectives. However, color articulation is contingent upon the surrounding context. Recent stud-
ies (cf. [Belke, Meyer 2002; Koolen et al. 2013; Long et al. 2021; Rubio-Fernandez 2016; 2019;
Rubio-Fernandez et al. 2020], among others) have demonstrated that, firstly, polychrome con-
texts boost color over-specification, whereas monochrome contexts decrease it. Secondly, the
density of displayed items also plays a role: the denser the display, the higher the rates of color
over-specification [Rubio-Fernandez 2019; 2021]. Thirdly, the semantic category a given ob-
ject belongs to also influences the speaker’s choice [Sedivy 2003; Westerbeek et al. 2015]. If
a color is atypical or variable (rather than stereotypical) for a given semantic category, it is more
likely to be articulated.

This empirical picture represents a major problem for Gricean pragmatics since it violates
the second sub-maxim of the Gricean Quantity maxim: avoid redundancy. Indeed, why does
the speaker excessively specify properties (e.g., color) of unique objects while referring to them
in face-to-face communication? This question has been debated in the literature, see an over-
view in Section 1.1. In a nutshell, redundancy is a crucial component of referential communi-
cation and does not violate the Gricean principles of speaker-listener cooperation. On the con-
trary, redundancy makes communication optimal and efficient.

1.1. Incrementality, collaboration, efficiency

A detailed and influential approach to studying over-specification in referential communica-
tion is Incremental Collaborative Efficiency (ICE) model [Rubio-Fernandez 2021; Jara-Et-
tinger, Rubio-Fernandez 2022]; see also similar terms “incremental efficiency hypothesis” in [Ru-
bio-Fernandez et al. 2020] and “efficient audience design” in [Long et al. 2021], among others. It
consists of three components: incrementality, collaboration, and efficiency. Each of them should
be distinguished from the other two.

Collaboration means that communication is a bipartite (speaker-centric and listener-centric)
process. In a visual context identical for the interlocutors, color is a property mutually salient for
both the speaker and listener. In other words, the speaker perceives some property as highly salient
and believes that the listener perceives it similarly; therefore, the speaker articulates it. Likewise,
the listener perceives the color as highly salient and believes that the speaker does so, too; there-
fore, the listener expects the speaker to produce it and easily recognizes it. This line of reasoning
was inspired by the view of Clark and his colleagues, according to which referential communica-
tion is a collaborative process (cf. [Clark, Marshall 1981; Clark et al. 1983; Clark, Wilkes-Gibbs
1986; Clark, Schaefer 1989; Clark 1996]). It means that the speaker and listener accumulate com-
mon ground during conversation by making contributions regarded as a two-phase process: the
speaker produces an utterance, and the listener accepts it (e.g., replies to it). Another idea that un-
derlies the collaboration component of the ICE model is that communication is cooperative, as it
is assumed in Gricean pragmatics [Grice 1975]. It means that interlocutors have joint goals to be
achieved during their communication. According to Gricean pragmatics, they achieve their joint
goals when the interlocutors’ contributions are informative. However, Rubio-Fernandez and her
colleagues have recently argued that it is not necessary. An utterance can be over-informative (i.e.,
it can convey more information than is needed for some current purposes) if it helps the interlocu-
tors to achieve their joint goals. In other words, over-informative communication can be efficient.

Efficiency, which is the second component of the ICE model, means that over-specification
can make referential communication easier than minimal specification if it facilitates the lis-
tener’s search for an object in a visual context. This view is supported by Clark and Schaefer
[1989] who argued that interlocutors aim to minimize their joint effort during their communi-
cation (see also [Rubio-Fernandez 2019]). This serves as an argument that although efficiency
seems to contradict over-informativeness, it accords with the Gricean principle of cooperation.
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The third component of the ICE model is incrementality. It means that messages are pro-
duced and processed unit by unit rather than globally (i.e., as whole utterances). This factor is
determined by word order: the information conveyed by prenominal modifiers is articulated ear-
lier by the speaker (and processed by the listener) than the information conveyed by postnomi-
nal modifiers. The idea has a direct psycholinguistic implication: it is assumed that prenominal
adjectives are over-specified to a greater extent than postnominal adjectives. Rubio-Fernandez
[2016; 2019], Rubio-Fernandez et al. [2020] convincingly demonstrated that English prenom-
inal color adjectives are redundantly used significantly more often than Spanish postnominal
color adjectives. According to Rubio-Fernandez et al. [2020], English listeners establish color
contrast across categories (blue shapes > triangles), whereas Spanish listeners establish color
contrast within a category (triangles > blue shapes). Wu and Gibson [2021] also observed the
contrast between the two languages and provided further experimental evidence for incremen-
tality in the use of numerals. The study focused only on small cardinalities 2, 3, and 4, but it did
not provide any theory of why small cardinalities are over-specified. In their study, both English
and Spanish prenominal numerals were used redundantly. This indicates that the contrast be-
tween the two languages lies in ordering rather than in native speakers’ verbosity. A large-scale
corpus analysis of 74 languages presented in [Kachakeche et al. 2021] provided additional ev-
idence for incrementality. It showed that adjectival modification is more typical of languages
with prenominal adjectives than of languages with postnominal adjectives. This is an interest-
ing result, as cross-linguistically, postnominal adjectives exhibit a more frequent phenomenon
than prenominal adjectives, according to the World Atlas of Language Structures [Dryer 2013b].

Another well-known approach to incrementality is Continuous-Incremental Rational
Speech Act model, or CI-RSA model [Waldon, Degen 2021; Yu et al. 2023]. It is an extended
model of the RSA model [Frank, Goodman 2012; Goodman, Frank 2016], which is a formaliza-
tion of Gricean pragmatics [Grice 1975]. According to the CI-RSA model, utterances with pre-
nominal adjectives (adjective + noun) are assigned higher probability than utterances with post-
nominal adjectives (noun + adjective). Language items produced earlier are predicted to have
higher utility than language items produced later, which is conceptualized as a tradeoff between
informativeness and cognitive cost.

Even though all the three components of successful referential communication have experi-
mentally been proven to be key factors in over-specification, there seem to be some other factors
that might interact. This idea is partially supported by some variation in prenominal and postnom-
inal adjectives that is due to visual context manipulations, oral vs. written participant responses,
the fluency or disfluency of responses, and some other factors (e.g., speakers’ potential bilingual-
ism). In the rest of this section, we focus on the first three factors and examine them one by one.

Firstly, Rubio-Fernandez [2016] pointed out that in polychrome visual contexts, the average
rate of color over-specification is 95 % in English and only 59 % in Spanish. In monochrome vi-
sual contexts, the average rate of color over-specification is predictably lower: 37 % in English
and 5% in Spanish. Rubio-Fernandez et al. [2020] argued that the quantity of visual competi-
tors also affects over-specification rates: a larger number of competitors boosts over-specifica-
tion rates regardless of whether a language has prenominal or postnominal modification. This
provides evidence for the influence of a visual context on the over-specification of properties.

Secondly, Wu and Gibson [2021] showed that the percentages of Spanish postnominal adjec-
tives obtained in their paper were higher than the percentages received in [Rubio-Fernandez et al.
2020]: over 60 % vs. less than 10 % respectively. Crucially, their study was conducted in writ-
ten form, which differs from the standard procedure of face-to-face communication experiments.
Therefore, the task for the speakers was to identify a given picture and write down a description
instead of orally interacting with the listener to help her identify a correct picture among others.
This task implementation gave rise to an alternative production-based incremental planning
hypothesis [Wu, Gibson 2021], see also [Pechmann 1989; Brown-Schmidt, Konopka 2008],
which emphasizes a role of the utterance planning by the speaker in over-specified communica-
tion. It means that the speaker incrementally constructs her utterance regardless of whether she
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addresses the listener directly. The speaker incrementally produces those features that she eas-
ily perceives in a visual context.

Thirdly, Brown-Schmidt and Konopka [2008] presented experimental evidence for the incre-
mental planning of an utterance in the standard speaker-listener referential communication task,
in which the interlocutors share an identical set of pictures. English and Spanish speakers pro-
duced adjectives at similar rates, resulting in fluent productions of postnominal size adjectives
in Spanish (la mariposa pequena, lit. ‘the butterfly small’) and disfluent productions of post-
nominal size adjectives in English (e.g., the butterfly... uh small one). This means that English
speakers can use modifiers postnominally even though their utterances become disfluent.

We turn back to discussing incrementality, visual context manipulations, and collecting par-
ticipant responses in Sections 1.3 and 2.

1.2. Consistency

Another parameter that has drawn attention in the literature on referential communication is
consistency. As pointed out by Brennan and Clark [1996], interlocutors make a temporary agree-
ment upon how they conceptualize a given object presented in a visual context by reusing lexi-
cal items. To illustrate, as the authors revealed, speakers might refer to a shoe as a pennyloafer,
casual shoe, brown shoe, and dress shoe. In this regard, they adhere to some conceptualized and
lexical strategy and expect their listeners to do the same. Pickering and Garrod [2004] argued for
the interactive automatic alignment account that captures the fact that interlocutors align their
representations at various linguistic levels in a dialogue. One of the consequences of this fact
is lexical repetition in referential communication. Goodbeek and Krahmer [2012] established
a connection between alignment and over-specification in referential communication. Interloc-
utors align their communicative behavior while interacting, i.e., they tend to include a redun-
dant property in a referring expression if it was primed at earlier stages of the dialogue. Taren-
skeen et al. [2015] also observed that speakers are usually consistent with respect to how they
refer to a given object throughout a whole dialogue. It means that they might use either a min-
imal specification of an object or its over-specification (e.g., redundantly specifying its proper-
ties). To illustrate, if the speaker describes a given object merely as a hat, she predictably does
so during a whole experiment. Similarly, if the speaker describes a given object as a red hat, she
is consistent in this respect. We call this the consistency hypothesis.

1.3. Small cardinalities, salience, and incrementality

In [Zevakhina et al. 2021] based on the data of Russian, we demonstrated that small cardi-
nalities (2, 3, 4) represent yet another modifier type that is over-specified in referential commu-
nication due to their salience and absoluteness. The salience of small cardinalities was experi-
mentally proven to be higher than the salience of color. Based on this finding, we formulate the
salience hypothesis in the following way: the salience of small cardinalities is higher than the
salience of color. The empirical fact that small cardinalities are over-specified is captured by the
subitizing effect that is a human capacity to instantaneously grasp small cardinalities, that is, 2,
3, and 4 [Bourdon 1908; Kaufman et al. 1949]. Cardinalities more than 8 are large and involve
effortful, error-prone, and slow computation, whereas cardinalities between 5 and 8 form an in-
termediate class. Their computation varies among people and is contingent upon the experimental
setting (cf. [Jensen et al. 1950; Chi, Klahr 1975; Atkinson et al. 1976; Akin, Chase 1978; Oyama
et al. 1981; Mandler, Shebo 1982]). According to Revkin et al. [2008], subitizing is a separate
cognitive mechanism that is effortless, accurate, and rapid [Trick 1992].
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It is well-acknowledged that numerals can have two meanings: ‘at-least’ meanings (‘at least
n and possibly more’) and exact meanings (‘exactly n’), cf. [Papafragou, Musolino 2003; Mu-
solino 2004; Breheny 2008], among others. Zevakhina et al. [2021] argued that subitized small
cardinalities are used in exact meanings and in this sense are absolute.

In [Zevakhina et al. 2021], we tested small cardinalities in a standard collaboration design,
in which interlocutors share an identical visual context. The study revealed that they are mostly
over-specified. In terms of the ICE model (see Section 1.1), the over-specification of small
cardinalities demonstrates efficiency and collaboration. What has not been tested is the incre-
mental nature of numerals denoting small cardinalities. Wu and Gibson [2021] argued that the
over-specification of numerals that take prenominal position provides strong evidence for their
incremental production. However, to the best of our knowledge, postnominal numerals have not
been investigated. Relying upon the overview presented in Section 1.1, it seems natural to as-
sume that postnominal numerals are over-specified to a lesser extent than prenominal ones. We
refer to this as the incrementality hypothesis.

The rest of the paper is organized in the following way. Section 2 discusses the syntactic struc-
tures of the languages under consideration and enumerates the predictions of the present study
verified in two experiments. Sections 3 and 4 report the methods and results of the first and sec-
ond experiments, respectively. Section 5 concludes the paper.

2. Present study

The present study aims at investigating to what extent and how consistently small cardinalities
are over-specified in Russian and Thai, which differ with respect to the prenominal vs. postnom-
inal position of numerals. Since the language with postnominal numerals is also characterized
with postnominal color items, the study additionally verifies the question whether postnominal
positions of numerals and color items would be over-specified in a similar manner.

2.1. Word order in Thai and Russian

In what follows, we make an overview of the word order in Thai and Russian.

Thai numerals obligatorily occur after nouns (NP > NumP). Thai has classifiers that follow
numerals. A linear syntactic structure is NP > NumP > ClassP, and a linear structure of syntac-
tic heads is ‘noun + numeral + classifier’ (cf. [Noss 1964; Setthapun 1986; Smyth 2002; Iwa-
saki, Ingkaphirom 2009]). Thai nouns do not include plural markers. To illustrate, the phrase
three quadrangles is translated as siliem sam rup, lit. ‘quadrangle three image’. The last word
in this string rup ‘image’ is a classifier. The plural form without a numeral coincides with the
singular form (e.g., siliem ‘quadrangle/quadrangles’). From a functional syntactic perspective,
Thai has the following word orders: SVO, ‘noun + adjective’, and ‘noun + numeral + classifier’
(cf. [Warotamasikkhadit 1972], cited via [Dryer 2013a; 2013b; 2013c], respectively). From a gen-
erative grammar perspective, according to Singhapreecha [2001], who adopts the antisymmetry
framework proposed by Kayne [1994], Thai numeral phrases are considered as syntactic com-
plements of classifier phrases. Thai color items are also used in postnominal position. A linear
structure is NP, > NP,, where an NP, is presumably an adjunct of an NP, (e.g., dao sideng, lit.
‘star color red’). We thank the anonymous reviewer for pointing this out.

Russian has a free word order; however, the basic clause word order is SVO [Bivon 1971;
Dryer 2013a]. The dominant word order in Russian numeral phrases is ‘numeral + noun’ [Bivon
1971; Dryer 2013c], as in many other Indo-European languages. According to Bailyn [2004],
when a numeral takes the Nominative or inanimate Accusative case, it is in the Specifier position
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of a quantifier phrase, and the Q head assigns the Genitive case to its complement, i.e., to a noun
phrase (e.g., tri kruga ‘three.NoM circle.GEN.sG’). However, when a numeral takes any other mor-
phological case assigned to it from a verb, it is in the Q head, and its complement, i.e., a noun
phrase, is also assigned the same case by a verb (e.g., dumat’ o tréx krugax ‘think about three.
Loc circle.Loc.pr’). See also [Corbett 1993] for a theory-neutral analysis of Russian numerals.
In referential communication, participants name objects and their cardinalities and therefore pro-
duce numerals in the Nominative case and nouns in the Genitive case.

Before moving on, let us make one remark. Could syntactic status and/or the (non-)obliga-
toriness of numerals and color items be a factor that might affect their over-specification? It is
worth noting that, according to the cited analyses, Russian numerals represent either specifiers
or heads of quantifier phrases, which select noun phrases as their complements [Bailyn 2004],
whereas Thai numeral phrases are complements of classifiers [Singhapreecha 2001]. However,
the “complex” ‘numeral + classifier’ in Thai is not obligatorily attached to noun phrases. To il-
lustrate, the speaker might start her message with siliem ‘quadrangle/quadrangles’ and then ei-
ther continue with sam rup ‘three image’ or not. In contrast, in Russian (and, to the best of our
knowledge, in many other Indo-European languages), if the speaker produces a fluent utterance,
she starts with a numeral and then proceeds with a noun phrase. For example, she might utter
tri ‘three’, but then she needs to continue by saying the noun kruga circle.GEN.SG’. The speaker
might say it the other way round, starting with krugi ‘circle.NoM.PL’ and then disfluently adding
tri ‘three’, but this is an unnatural way of delivering this message. Color items are more homo-
geneous with respect to (dis)fluency and (non-)obligatoriness across the languages considered
here. In Russian, a color adjective usually takes a prenominal position but can be disfluently ar-
ticulated in a postnominal position. In Thai, it is possible to say merely a noun (e.g., dao ‘star’)
and then add a color item (sideng ‘red’), but it is not obligatory. In this respect, color construc-
tions in Thai are similar to Spanish ones, in which the speaker starts with a noun and then can
proceed with a color adjective, although it is not necessary. Therefore, Spanish color modifiers
are adjuncts, and Thai ones can also be considered adjunct-like. Syntactic obligatoriness might
facilitate over-specification, whereas syntactic non-obligatoriness might suppress it. Summing
up, speakers can take into consideration the (non-)obligatoriness of numerals and color items
while constructing their utterances. We refer to this as the (non-)obligatoriness hypothesis.

2.2. Predictions

The present study aims at verifying the following predictions.

The first group of predictions is: (i) small cardinalities are over-specified in referential com-
munication, and (ii) their over-specification is determined by the position of numerals and their
(non-)obligatoriness. Prediction (i) is motivated by the results obtained by Zevakhina et al. [2021],
who argued that over-specification of small cardinalities is enabled due to their salience and ab-
soluteness. Prediction (ii) is motivated, on the one hand, by the contrast between Spanish post-
nominal color adjectives vs. English prenominal color adjectives (cf. [Rubio-Fernandez 2016;
2019; Rubio-Fernandez et al. 2020]). Prediction (ii) accords with the incrementality hypothesis
and can be reformulated as: the over-specification of Thai postnominal numerals is rarer than the
over-specification of Russian prenominal numerals. On the other hand, prediction (ii) is moti-
vated by a potential contrast between obligatory Russian vs. non-obligatory Thai numerals. Both
predictions (i) and (ii) were verified in the first experiment (cf. Section 3).

Secondly, the study explores another prediction: (iii) consistency is observed in producing
prenominal and postnominal numerals as well as in producing postnominal color items. It would
accord with the findings received by Tarenskeen et al. [2015], who pointed out that the (over-)
specification of attributes (such as color, pattern, and size) reveals consistency. If a speaker starts
using some description (minimal specification or over-specification of attributes), she will stick
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with it throughout the whole communication. Prediction (iii) was verified in both experiments
(cf. Sections 3 and 4).

The third group of predictions is listed below. According to the incrementality hypothesis,
(iv) both postnominal modifier types (color items and numerals) should be produced moderately.
Prediction (v) says that Thai numerals are over-specified more often than color items. It is sup-
ported by the salience hypothesis: the over-specification of small cardinalities is more frequent
than the over-specification of color due to the subitizing effect that gives rise to their greater de-
gree of salience [Zevakhina et al. 2021]. Both predictions (iv) and (v) were verified in the sec-
ond experiment (cf. Section 4).

Finally, even though the present study does not directly address the questions of how visual
context manipulations and distinctions between oral vs. written responses affect over-specifica-
tion rates, it is important to mention them here. The first experiment implemented a multi-number
design (analogous to the polychrome visual contexts studied in the literature) to boost over-spec-
ification rates and make potential language differences clearer. The second experiment used a bi-
chrome and two-number design that was implemented in the study by Zevakhina et al. [2021],
see also [Tarenskeen et al. 2015]. The initial question was to see whether the latter design is
also perceived as contrastive. However, there was an unforeseen obstacle. The first experiment
of the present study collected oral responses, and the second experiment was also conceived
to be conducted orally. For independent reasons, oral responses were impossible to collect, and
therefore the second experiment collected written responses. Consequently, the two experiments
differ in two factors and can only indirectly be compared to each other.

3. First experiment

3.1. Participants

In total, sixty-eight Thai and Russian native speakers voluntarily participated in the first ex-
periment. All of them gave their consent to use their data anonymously for statistical purposes.

Thirty-three Thai native speakers participated in the Thai Condition. Their ages ranged from 21
to 34 years old, with the mean age of 26 years. Twenty-four were females, and nine were males.

Thirty-five Russian native speakers participated in the Russian Condition. Their ages var-
ied from 20 to 40 years old, with the mean age of 23 years. Seventeen were females, and eigh-
teen were males.

3.2. Methods

For the purposes of the experiment, we created 18 critical and 20 filler items which were
slides with 2x2 cells. The cell to describe was highlighted.

Critical slides included uncolored geometric figures such as triangles, circles, squares, or di-
amonds. All figures within cells and across cells were of the same size. Each cell in a slide con-
tained (1, 2, 3, or 4) identical uncolored geometric figures but the figures among all four cells
in a slide were unique. Fig. 1a exemplifies a critical item.

We supposed that participants would use minimal specifications (figure) or over-specifications
(figure + numeral + classifier) to describe highlighted objects. Importantly, the cardinality of 1
was never highlighted since it did not conform to the purposes of the experiment.

Filler items were 2x2 slides with human faces. Fig. 1b illustrates filler items used for both
conditions.
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Fig. 1a. An example of a critical item Fig. 1b. An example of a filler item
used in the 1* experiment used in the 1* experiment

There were two practice items before the experiment.

Each participant saw only one experimental condition. The experiment was preceded by the
instructions, according to which participants were presented with 40 slides with one highlighted
cell to describe to their interlocutor, who had the same set of pictures, but the pictures in each
slide were presented in a different order. The interlocutor did not know which of the pictures
were highlighted. The task was to describe what was shown in the highlighted picture, so that the
person would understand which picture it was. Due to independent circumstances, the first six
participants in the Thai Condition were surveyed offline, whereas the others in the Thai Condi-
tion and all the participants in the Russian Condition were surveyed online. Both groups of par-
ticipants saw an identical list of critical and filler items. !

3.3. Results

In the Russian Condition, 630 responses were received. Among them, 2 responses (0.3 %)
were deleted since the figures were wrongly identified. In the rest of the 628 responses, both nu-
meral and figure were over-specified in 574 responses (91 %). This confirms prediction (i), that
is, small cardinalities are over-specified in referential communication. In the Thai Condition,
594 responses were received. Among them, 10 responses (2 %) were excluded because the fig-
ures were wrongly identified. In the rest of the 584 responses, both the numeral and the figure
were over-specified in 561 responses (96 %). This confirms prediction (i). In other words, both
languages demonstrate the over-specification of small cardinalities.

The Wilcoxon rank sum test run for the results of the Russian and Thai Conditions demon-
strated that Thai speakers over-specify small cardinalities more often than Russian speakers (/=
174527, p < 0.001), cf. Fig. 2 (p. 114). This does not support prediction (ii) and means that the
over-specification of small cardinalities is not more typical of a language with prenominal nu-
merals than of one with postnominal numerals.

Consistency was observed in both Russian and Thai responses. In the Russian Condition,
three participants (8.6 %) provided minimal descriptions in most (approximately 83 %) or all
of their responses. Among the others, twenty-nine participants (approximately 83 %) provided
over-specified descriptions only. This confirms prediction (iii). In the Thai Condition, one par-
ticipant (3 %) minimally described all the pictures throughout the experiment. Twenty-nine par-
ticipants (approximately 88 %) over-informatively described most of the pictures (at least 94 %),
whereas three participants (9 %) minimally specified only the first critical item and over-specified

! The materials for both experiments can be accessed at https://osf.io/dhztq/. All the responses for Thai
and Russian Conditions were glossed and categorized either as minimal specifications or over-specifi-
cations.
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Fig. 2. Distribution of over-specification vs. minimal specification
in the Thai and Russian Conditions

the rest. One participant (3 %) minimally specified only the first two critical items and over-spec-
ified the rest. These results support prediction (iii). The results of both Russian and Thai Condi-
tions suggest that the participants chose one of the two possible strategies: either to over-spec-
ify cardinality throughout all their responses or not.

Finally, we considered the distribution of Thai classifiers among the responses. The classifier
an ‘thing’ was used in 201 responses (34 %), the classifier rup ‘image’ can be found in 262 re-
sponses (45 %), and the classifier vong ‘round object’ is attested in 69 responses (12 %), the rest
were the classifiers tua ‘“figure’, chin ‘part’ and some of the combinations, e.g., rup vongklom song
an ‘image circle two thing’, rup samliem si an ‘image triangle four thing’, literal translations.

3.4. Discussion

The results of the first experiment showed that small cardinalities are over-specified in a con-
trastive, multi-number design in both languages, even though they are genealogically unrelated
and structurally different. They sustained the findings by Zevakhina et al. [2021]. The tendency
to over-specify was consistent, and this is in line with the data presented in [Tarenskeen et al.
2015]. Therefore, the consistency hypothesis was corroborated. The experiment revealed a re-
markable finding: the postnominal and prenominal positions of numerals provided over-specified
descriptions more than 90 % of the time, and postnominal descriptions in Thai were more fre-
quent than prenominal ones in Russian. These results do not support the incrementality hypothesis
as formulated in Section 1.3, and therefore contrast with the results reported for the prenominal
vs. postnominal position of color adjectives in the papers by Rubio-Fernandez and her colleagues.

One plausible reason for this is that small cardinalities possess a high degree of salience, ne-
cessitating speakers to report them and to produce numerals even in postnominal position. This
sort of salience is explained by the subitizing effect observed in small cardinalities. It is import-
ant to stress here that speakers consider that their interlocutors also perceive the visual salience
of small cardinalities, and therefore, when they produce numerals in postnominal position, they
facilitate listeners’ visual search for a given object. In this sense, referential communication is
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collaborative and efficient and accords with the ICE model. An implication for the distinction
between prenominal vs. postnominal modifiers is that the articulation of modifiers is regulated
by the syntactic linearization of a given language. In both languages considered in the present
study, a high degree of visual perceptibility of small cardinalities is reflected in the choice of ref-
erential expressions (i.e., numerals). However, the visual salience of properties and their lexical
choice are restricted by syntactic structure, resulting in postposition or preposition.

Syntactic (non-)obligatoriness as another plausible syntactic reason for the observed distinc-
tion between the two types of numerals does not hold. Russian numerals are typically located
in the prenominal position, determine the noun’s morphological form and are obligatory, whereas
Thai numeral phrases take a postnominal position and are non-obligatory. However, as the data
showed, obligatoriness does not increase over-specification rates. Therefore, the (non-)obliga-
toriness hypothesis is not confirmed.

To test the idea that small cardinalities are over-specified to a greater extent than color in post-
nominal position, we conducted a second experiment. We made the visual displays less contras-
tive (two-number for small cardinalities and bichrome for color) to see whether over-specifica-
tion rates would remain high.

4. Second experiment

4.1. Participants

In total, seventy-six Thai native speakers voluntarily participated in the second experiment.
All of them gave their consent to use their data anonymously for statistical purposes.

Forty-four of them replied to the Color Condition. Two of them were underage (14 and 16
years old); therefore, we did not consider their data. This resulted in forty-two participants for
the Color Condition aged between 18 and 55, with a mean age of 32 years, thirty-two females
and ten males.

Thirty-two of others answered the Small Cardinality Condition. Their ages varied from 19
to 40 years, and the mean age was 22 years, twenty females and twelve males.

4.2. Methods

Although the design of the second experiment was in general analogous to that of the first
experiment, some modifications were made.

For independent reasons, it was impossible to interview the participants téte-a-téte, even on-
line via Skype or Zoom. As a result, the experiment was transformed into a Google Forms sur-
vey to collect participants’ written responses (see [Wu, Gibson 2021] and Section 1.1 for the
method of data collection in written form).

For experimental purposes, two Google Forms were created for the Cardinality and Color
Conditions. The materials were similar to the ones used in the first experiment in [Zevakhina
et al. 2021]. Each condition was supplied with 60 (30 critical and 30 filler) slides that included
2 x 2 cells. The cell to describe was highlighted. Critical slides included geometric figures such
as circles, ovals, squares, rectangles, triangles, diamonds, stars, and pluses. Thus, the second ex-
periment had more slides and more geometric figures than the first one. All figures within and
across the cells were of the same size.

In the Small Cardinality Condition, each cell in a slide contained (2, 3, or 4) identical uncol-
ored geometric figures, but the figures across all four cells in a slide were unique. We removed
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cardinal 1 since it was never highlighted in the first experiment, and it seemed to be redundant.
The two cells placed diagonally included an identical number of figures and differed from two
other same-number cells which were also placed diagonally. This two-number design differed
from the multi-number design used in the first experiment. The reason behind this was that the
multi-number design might boost over-specification, and therefore we intended to investigate
whether the tendency toward the over-specification of small cardinalities would be preserved
in a two-number design. In total, there were 30 critical slides in this condition. Fig. 3a exempli-
fies a critical item for the Small Cardinality Condition.

In the Color Condition, one cell included only one (red, green, or yellow) colored geometric
figure. In each slide, two cells placed diagonally were identically colored and differed from two
other same-color cells placed diagonally. In total, there were 30 critical slides in this condition.
Fig. 3b illustrates a critical item for the Color Condition.
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Fig. 3a. Example of a critical item Fig. 3b. Example of a critical item
for the Small Cardinality Condition for the Color Condition
used in the 2™ experiment used in the 2" experiment

We supposed that participants would use minimal specifications (e.g., ‘star’) or over-specifica-
tions (e.g., ‘star three’ + classifier) to describe highlighted objects in the Small Cardinality Con-
dition. We also expected participants to use minimal specifications (e.g., ‘triangle’) or over-spec-
ifications (e.g., ‘triangle green’) to describe the highlighted objects in the Color Condition.

Filler items were 2 x 2 slides either with human faces, tangrams, or various objects (clothes,
transport, furniture). In total, there were 30 filler items, which were identical for both condi-
tions. Fillers were more diverse in the second experiment than in the first one. We supposed
that descriptions of objects would be relatively easy, descriptions of tangrams would be diffi-
cult, and descriptions of human faces would be in-between. Fig. 4a—4b illustrate filler items
used for both conditions.

Fig. 4a. Example of a filler item used Fig. 4b. Example of a filler item
in the 2™ experiment used in the 2™ experiment
(human faces and various objects) (tangrams and transport)
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Each participant received one out of two links to the Google Forms and saw only one experi-
mental condition. The experiment was preceded with the instructions in Thai, according to which
participants would be presented with 60 slides with one highlighted cell to describe by writing
a description under the slide. The slides had to be described in Thai.

4.3. Results

In total, 1260 responses (42 participants x 30 critical items) were received for the Color Con-
dition, and 960 responses (32 participants x 30 critical items) were obtained for the Small Car-
dinality Condition. Only Thai responses were considered (English responses were excluded).
As a result, 30 responses by one participant in the Small Cardinality Condition, 30 responses
by one participant in the Color Condition and one response by another participant were excluded.

Several other cases were ruled out. Eight under-informative responses that occurred in the
Color Condition were also excluded (e.g., several answers included a color item without a fig-
ure name). Secondly, ten wrong responses that occurred in the Cardinality and Color Conditions
were excluded. They either contained a wrong figure identification, a wrong quantity identifica-
tion or lacked a classifier. For example, in a situation where four rectangles had to be described,
a response ‘triangle’ was given; in a situation where two stars had to be described, a response
‘star four things’ was provided; in a situation where three rectangles had to be described, a re-
sponse ‘rectangle four’ was given. Thirdly, metaphorical figure names were not considered. To il-
lustrate, a diamond might be referred to as ‘a sweet’ or an oval could be referred to as ‘an egg’.
Five metaphorical names occurred in the Small Cardinality Condition, and 18 metaphorical
names occurred in the Color Condition. Fourthly, four responses from the first four participants
were not collected due to a technical error in the Google Form: no text field appeared. Later, this
error was corrected, and other participants completed the whole task. Four responses were not
intentionally given by one participant in the Color Condition: a dash was inserted instead, al-
though other slides with the same figure were correctly described.

Consequently, 1198 responses were given for the Color Condition, and 915 responses were
provided for the Small Cardinality Condition. All the responses were glossed and categorized
either as minimal specifications or as over-specifications. Recall that an expression is over-spec-
ified if it includes a color item or a numeral with a classifier.

The answers in the Color Condition divide into two categories: (i) minimally informative
answers that included only a figure name (e.g., samliem ‘triangle’, vongklom ‘circle’) and
(i1) over-informative answers that comprised a figure name and a color item (e.g., samliem
sikhiao ‘triangle color green’, buak siluang ‘plus color yellow’, dao sideng ‘star red’, literal
translations).

The answers in the Small Cardinality Condition were more diverse: (i) minimally informa-
tive answers that included only figure names (examples are identical to the ones provided for (i)
in the Color Condition); (ii) over-informative answers that included a figure name, a numeral,
and a classifier (e.g., samliem si an ‘triangle four things’, siliem sam rup ‘quadrangle three im-
ages’, vongklom song vong ‘circle two round things’, vong ri song vong ‘oval two round things’,
buak song chin ‘plus two parts’, dao si duang ‘star four celestial body’, khaolam tad si tua ‘dia-
mond four bodies’, literal translations); (iii) over-informative answers that comprised a word for
an image, a figure name, a numeral, and a classifier (e.g., rup vongklom song vong ‘image cir-
cle two round things’, rup samliem sam rup ‘image triangle three images’, rup buak si an ‘im-
age plus four things’, literal translations).

The Color Condition comprised 841 (out of 1198) over-specified responses (approximately
70 %), whereas the Small Cardinality Condition included 621 (out of 912) over-specified re-
sponses (approximately 68 %), see Fig. 5. Among the over-specified responses in the Small Car-
dinality condition, 585 included a figure name, a numeral, and a classifier (cf. group (ii) in the
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previous paragraph), whereas 36 comprised a word for an image, a figure name, a numeral, and
a classifier (cf. group (iii) in the previous paragraph), approximately 64 % vs. 4 % respectively.
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Color Small Cardinality

Eminimal specification ~ ® over-specification

Fig. 5. Distribution of minimally specified and over-specified responses
in the Color and Small Cardinality Conditions

The data confirm prediction (iv), according to which postnominal color and cardinality mod-
ifiers were expected to be over-specified moderately. The Wilcoxon rank sum test demonstrated
that the distribution of minimally specified and over-specified responses for color and cardinal-
ity items was similar (W = 534771, p = 0.2985). This does not support prediction (v) that Thai
numerals are over-specified more often than color items.

In the Small Cardinality Condition, 18 participants (approximately 56 %) provided over-spec-
ified responses to at least 24 critical items (80 %). Five participants (15.6 %) provided minimally
specified responses to at most one critical item (approximately 3 %). In the Color Condition, 26
participants (59 %) submitted over-specified responses to at least 24 critical items (80 %). Nine
participants (20.45 %) submitted minimally specified responses to no critical item. This sug-
gests that prediction (iii) was confirmed: consistency is observed in producing postnominal nu-
merals and postnominal color items.

In all the responses of the Small Cardinality Condition, the numerals song, si, and sam 2, 3,
and 4 were used with the following classifiers. The classifier an ‘thing’ (49.68 %) was the most
frequent throughout the experiment and could be used with almost any noun. The classifier rup
‘image’ (15.22 %) is relevant since it describes pictures or photos. The classifier vong ‘round ob-
ject’ (14.9 %) is used to describe round objects and was used to describe circles and ovals in the
present experiment. The classifier chin ‘part’ (8.81 %) was rarer. The classifier duang ‘celestial
body’ (9.62 %) was used only in the descriptions of stars. The rest were classifiers loom ‘hole’,
kruangmai ‘sign, symbol’, and fua ‘body’.

4.4. Discussion

The results of the second experiment corroborated the idea that postnominal modifiers (color
items and numerals) are produced moderately. The findings demonstrated that the tendency
to over-specify properties is consistent, and this is in line with the data of the first experiment
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and with the data reported in [Tarenskeen et al. 2015]. However, the results did not confirm the
expectation that Thai numerals are over-specified more often than color items. In what follows,
we consider these results and their implications.

Firstly, Thai revealed moderate proportions of the specification of both color and small car-
dinalities. As far as we can see, there are two reasons for this.

One reason is that participants’ responses were collected in written form. Comparing the data
of the first experiment with the data of the second one, we see that the over-specification propor-
tions received in oral responses were higher than the ones received in written responses. This
fact contradicts the empirical picture presented in the papers by Rubio-Fernandez et al. [2020]
and Wu and Gibson [2021]. In their studies, the over-specification rates obtained in oral re-
sponses were lower than the ones obtained in written responses. However, the rates for written
responses in our second experiment were still relatively high (more than 65 %), presumably be-
cause color and small cardinalities are visually salient and therefore are straightforwardly recog-
nizable. In this respect, they support the incremental planning hypothesis. The rates for oral re-
sponses in our first experiment were even higher (more than 90 %), providing evidence for the
fact that oral face-to-face communication increases over-specification rates in contrast to writ-
ten production. This confirms the collaboration and efficiency components of the ICE model.
To make communication collaborative and efficient, the speaker redundantly specifies proper-
ties of a given object to help the listener identify it in a visual context.

Another reason for why the data of the second experiment were moderate in comparison to the
data of the first experiment is that the design of the former was less contrastive (bichrome and
two-number) than that of the latter (multi-number). This is an expected finding since it accords
with the results in [Tarenskeen et al. 2015]: in contrastive two-color, pattern, and size displays,
the over-specification rates were not higher than 80 %. Furthermore, it partially accords with
the fact that visual contrast is an important factor in over-specification rates: increasing rates for
polychrome displays, which are highly contrastive, vs. decreasing rates for monochrome dis-
plays, which are less contrastive, see [Belke, Meyer 2002; Koolen et al. 2013; Long et al. 2021;
Rubio-Fernandez 2016; 2019; Rubio-Fernandez et al. 2020], among others.

Be that as it may, since the responses were collected in written form, we cannot say for sure
which factor (the way of collecting responses or the experimental design) played a more import-
ant role in the moderate percentages.

Secondly, the results demonstrated that the over-specification rates for color and small car-
dinalities were similar in a language with postnominal modifiers. The results obtained by Ze-
vakhina et al. [2021] revealed that small cardinalities were over-specified more often than color
in Russian, which is a language with prenominal modifiers. Does the reason lie in the mod-
ifier position? It does not look plausible since several papers [Rubio-Fernandez 2016; 2019;
Rubio-Fernandez et al. 2020; Wu, Gibson 2021] pointed out that prenominal modifiers are
more likely to be over-specified than postnominal modifiers. Therefore, for the time being, it
is hard to conclude which parameter, color or small cardinality, is more salient, since presum-
ably other factors also play a role. A tentative conclusion would be that both parameters are
visually salient and therefore are to be communicated. Consequently, the salience hypothesis
formulated in Section 1.3 should be modified. A new version of the salience hypothesis is that
both color and small cardinalities are salient and yield over-specified descriptions in referen-
tial communication.

Thirdly, in both our experiments postnominal modifiers were over-specified in more than
60 % of the utterances. Even though it is not compatible with the previous experimental data for
English and Spanish [Rubio-Fernandez 2016; 2019; Rubio-Fernandez et al. 2020; Wu, Gibson
2021] and with the version of the incrementality hypothesis formulated in Section 1.1, we believe
that our findings do not contradict the incrementality mechanism observed in natural languages;
rather, the hypothesis should be amended. Given the data, we argue that the speaker incremen-
tally constructs, and the hearer incrementally comprehends utterances in referential communica-
tion, on the one hand, in accordance with the visual salience of objects and their properties and,
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on the other hand, in accordance with syntactic linearization rules which impose word order re-
strictions in a given language. Therefore, syntactic linearization represents an important factor
affecting whether and how Thai speakers include numerals and color items in their descriptions.

5. Conclusion

The two experiments reported in this paper demonstrated that postnominal numerals and post-
nominal color items in Thai are typically over-specified in referential communication. This is
due to the visual salience of small cardinalities and color that is easily perceived by both inter-
locutors, and each of them is aware that the other interlocutor also perceives these properties.
The speaker produces a property and believes that this production makes the listener’s search
for an object more efficient and easier. Speakers describe objects in a consistent manner either
by over-specifying or minimally specifying their properties. The report of a salient property is
regulated by the syntactic linearization of a given language (whether modifiers take prenominal
or postnominal positions). This syntactic mechanism forces speakers to articulate an utterance
according to the word order of a given language. This means that an utterance is produced in-
crementally regarding visual perceptibility and syntactic rules.

ABBREVIATIONS
GEN — genitive case NOM — nominative case pL— plural
Loc — locative case SG—singular
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