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Abstract

This paper presents an analysis of cross-cultural and linguistic issues in
the generation of referring expressions (REs) for English and Japanese
dialogues. The analysis is based on a translation activity carried out for
a study on the perception of automatically generated REs in a virtual
world involving participants in Tokyo and Dublin and complemented
by two data elicitation studies. In order to preserve the output of the
RE generation algorithm the translation sought to produce a Japanese
dialogue in which the REs were as close to the English originals as
possible, but within a scenario adapted to the Japanese culture. The
two data elicitation experiments assessed Japanese speakers’ prefer-
ences of REs in the same dialogue context. Insights from this work are
relevant to the design of RE generation algorithms for use in real-life
situations and raise questions as to what extent the current algorithms
are transferable between languages and cultures. Results suggest that
current approaches to generating REs are biased towards the English
language, which becomes apparent when considering, for instance, the
realisation of Japanese locative expressions and the absence of a dis-
tinction between singular and plural in the Japanese language.
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1 Introduction

1.1 Background

The generation of referring expressions (GRE) is a central task in Nat-
ural Language Generation (NLG), and various algorithms which au-
tomatically produce referring expressions (RE) have been developed.
Recent examples include (Gardent, 2002, Van Deemter, 2002, Krah-
mer et al., 2003, Jordan and Walker, 2005, Funakoshi et al., 2006, Van
Deemter, 2006). Existing GRE algorithms generally assume that both
speaker and addressee have access to the same information. In most
cases this information is represented by a knowledge base that contains
the objects and their properties which are present in the domain of con-
versation in terms of attribute-value pairs. A typical algorithm takes as
input a single object (the target) and a set of objects (the distractors)
from which the target object needs to be distinguished (cf. Dale and
Reiter, 1995). The task of a GRE algorithm is to determine which set
of properties is needed to single out the target from the distractors.

Many of these algorithms focus on ‘first-mention’ REs referring to
objects that have not been talked about earlier in the discourse. How-
ever, some algorithms have addressed the way in which the utterance
context affects the choice of REs (e.g., the work on the type of noun
phrase suitable in a given context by McCoy and Strube, 1999, Hen-
schel et al., 2000, Jordan, 2000, Callaway and Lester, 2002, Poesio
et al., 2004, Byron and Stoia, 2005, Gardent and Striegnitz, 2007, Ja-
narthanam and Lemon, 2010)). The generation of full noun phrases
in a linguistic context has also highlighted important factors such as
salience and centering (Krahmer and Theune, 2002, Siddharthan and
Copestake, 2004, Gupta and Stent, 2005, Jordan and Walker, 2005).
Nevertheless many issues remain, particularly in relation to reference
in situated dialogue, where the interaction between speakers turns refer-
ence into a joint enterprise in which speakers influence and complement
each other in their perception of the conversation domain.

Since human communication includes gestures as well as language
some GRE research has also focussed on REs that include pointing
gestures, and various algorithms for the generation of such multimodal
REs have been proposed (cf. André and Rist, 1993, Claassen, 1992,
Kranstedt et al., 2006, Lester et al., 1997, Reithinger, 1992). In the
study described in this paper we take the algorithm by Van der Sluis
and Krahmer (2007), a multimodal variant of the algorithm proposed
by (Krahmer et al., 2003), as a starting point. This multimodal algo-
rithm approaches GRE as a compositional task in which language and
gestures are combined in a flexible way to identify objects.
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Over the last decade, evaluation of these GRE algorithms has be-
come more important as can be observed through the success of various
shared tasks (Gatt and Belz, 2010, Belz and Kow, 2010). Evaluation
of GRE algorithms traditionally use intrinsic methods to evaluate au-
tomatically generated output against human produced output as col-
lected in corpora (cf. Belz, 1994). In addition, evaluation of multimodal
GRE algorithms has commonly made use of data elicited in settings
in which people were instructed to use pointing gestures while iden-
tifying objects (Van der Sluis and Krahmer, 2004, Kranstedt et al.,
2006). Although there has been increased interest in extrinsic evalu-
ation methods which consider the effects of the output on something
external, such as human judgement (Belz and Gatt, 2008, Belz and Re-
iter, 2009, Belz et al., 2010), current extrinsic evaluations are limited to
artificial settings in which humans are asked to perform tasks outside
their daily practice. We believe that in settings which involve complex
contextual elements, such as generation across languages and cultures,
evaluation may be best tackled by a combination of methods. In this
paper we combine elements of extrinsic evaluation, qualitative methods
and intrinsic measures to assess the extent to which a GRE algorithm
is transferable between languages and cultures, in this case English and
Japanese. The paper therefore starts with a qualitative analysis which
presents a whole range of issues regarding the realisation of REs in
Japanese, from a translation perspective, and then focuses on an eval-
uation of first-mention multimodal REs in a dialogue context in which
the dialogue partners physically take part in the domain of conversa-
tion.

1.2 Context and Outline of Work in this Paper

The work presented in this paper is part of a cross-cultural investigation
on human perception of automatically generated multimodal REs in a
virtual world. More details about this project in its broader scope is
given elsewhere (Breitfuss et al., 2009, Van der Sluis et al., To appear).
In the present paper, we focus on the analysis of cross-cultural and
linguistic issues for generating the REs that appeared in the dialogue
used in the project. The dialogue was originally written in English
and subsequently evaluated and translated into Japanese. The goal of
the translation was to produce a Japanese dialogue in which the REs
were as close to the English originals as possible in order to preserve the
output of the GRE algorithm. However, the dialogue scenario itself was
adapted so as to adhere to cultural norms and perceptions of a Japanese
context, thereby minimising the effects that extraneous variables (i.e.
variables other than the choice of RE generation strategy) might have
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on the results of the project’s perception study.

The translation process revealed various issues about the use of REs
which could impact on the participants’ perceptions of the output of
GRE algorithms. These issues related to the utility of attributes for
object identification, the realisation of locative expressions, and the
absence of a singular/plural distinction in Japanese. Our aim in this
paper, is to present a detailed analysis of these issues, and discuss their
implications to the design of GRE algorithms for use in interactive
applications. In particular, we discuss the transferability of current al-
gorithms across languages, and suggest that the evaluation of GRE out-
put is more complicated than currently thought. Computational work
on GRE has heavily used similarity metrics for measuring the ‘quality’
of the output of algorithms (see also the shared tasks and evaluation
challenges in this area). Such evaluations are based on a comparison
of semantic representations of automatically produced REs and human
produced REs. These semantic representations abstract away from syn-
tactic structures and lexical realisations (Van Deemter and Gatt, 2009).
As we will see in Section 3), syntactic structure and realisation have a
considerable impact on the perception of REs.

Our initial qualitative analysis of the translation of the REs was
followed by two data elicitation studies (i.e., Study I and Study II)
which assessed Japanese speakers’ preferences of the REs used in the
aforementioned dialogue. Study I was set up as a focus group study,
and Study II as a web based experiment. Participants in both elici-
tation studies were asked to compose REs at particular points in the
dialogue to indicate objects in a domain that was presented to them
in a schematic way. The REs, could be composed by selection of a
determiner or demonstrative and selection of a linguistic description
from a list of available options. Results show unexpected differences
the use of demonstratives and, most notably, a preference for linguistic
descriptions that do not uniquely identify the target. This is remarkable
compared to elicitation studies in the English language (cf. Viethen and
Dale, 2006), which show that people commonly include more properties
than strictly necessary to distinguish a target object.

The paper is structured as follows: Firstly, the next section gives a
description of the multimodal GRE algorithm and the dialogue used
in the study, accompanied by the preliminary comments and requests
for clarification made by the Japanese translator in preparation for
the task. Secondly, we present an analysis of the issues which arose in
the process of translating REs from English into Japanese. Thirdly we
present the two data elicitation studies. And finally, the paper closes
with a discussion of the implications of this work for research in GRE.
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2 Method and setting
2.1 An Algorithm for Generating Multimodal REs

The multimodal GRE algorithm by Van der Sluis and Krahmer (2007)
which was taken as a starting point for this study approaches GRE as
a compositional task in which language and gestures can be combined
in a flexible way to identify a target. Following Krahmer et al. (2003),
the algorithm generates a RE by searching through a graph-based rep-
resentation of the domain of conversation for the best sub-graph that
uniquely identifies the target object, where ‘best’ refers to the effort
involved in verbal production and pointing. In the graph-based repre-
sentation of the domain, the objects are represented as vertices and the
properties and relations of the objects are represented as edges. For
each RE to be generated the domain graph is enriched with a gesture
graph, which includes edges for pointing gestures directed to the tar-
get object. The scope of a pointing gesture depends on the distance
between the target object and the pointing device (in this paper, this
would be the finger or hand of a virtual agent). For instance, if the
target object is near to the agent, it may be uniquely identified by a
pointing gesture. However, the larger the distance between the target
and the agent, the more distractor objects may be included in the scope
of the pointing gesture.

Consequently, in a virtual world, the algorithm can cause an agent to
identify an object located far away by moving closer to the object so as
to distinguish it with a very ‘precise’ (i.e. uniquely identifying) pointing
gesture and the use of limited linguistic information (e.g., ‘this one’).
Alternatively, the algorithm could generate an ‘imprecise’, pointing ges-
ture including other objects in its scope. In this case, more linguistic
information has to be added to the RE to ensure that the object can be
uniquely identified by the addressee. A virtual character could say, for
instance, ‘the large blue desk in the back’ and accompany this descrip-
tion with an ‘imprecise’ pointing gesture towards a desk surrounded by
other objects and located at a distance from the agent, where the im-
precise gesture still serves to decrease the number of distractor objects.

The algorithm determines the multimodal content of the RE, by
searching for the best (i.e. least costly) distinguishing graph that iden-
tifies the target object. It uses a cost function to determine which lin-
guistic properties and/or pointing gestures to include based on a notion
of effort. The cost of the linguistic properties can be determined, for
instance, on the basis of human preferences, as in the use of the list
of preferred properties in the incremental algorithm proposed by Dale
and Reiter (1995). Alternatively, a search for the shortest RE can be
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mimicked by assigning all properties the same cost. The cost of the
pointing gestures is determined by Fitts’ Law (Fitts, 1954) employing
the size of the target (e.g., large objects are generally easier to point
out than small objects) and the distance between the pointing device
and the target (e.g., objects that are located at a close distance are gen-
erally easier to point out than far away objects). In this paper we will
focus on pointing gestures performed by stationary agents. Although
some of the data presented in Section 4 may be used to inform relations
between linguistic properties and pointing gestures in terms of costs,
we will not pursue this issue but concentrate on the linguistic output.
For a more detailed description of the algorithm we refer to the paber
by Van der Sluis and Krahmer (2007).

2.2 Dialogue and Setting

We employed a Fully Generated Scripted Dialogue (FGSD) approach
(André et al., 2000, Rist et al., 2003, Williams et al., 2007) to evaluate
the output of the Van der Sluis & Krahmer algorithm. With FGSD
entire dialogues are produced by one generator. Initially, scripted dia-
logues made heavy use of canned text, but recently this approach has
been integrated with Natural Language Generation techniques (Van
Deemter et al., 2008, Piwek, 2008). FGSD allows us to produce di-
alogues, without implementing a full natural language interpretation
module. For our study a dialogue script was written by hand for two
virtual agents in a virtual furniture store. The virtual furniture shop
contains over 40 objects of which some were used as target referents in
the dialogue and others were used as distractor objects. The furniture
domain was chosen because detailed data on how humans refer to fur-
niture is available through the COCONUT corpus (Di Eugenio et al.,
2000) and the TUNA corpus (Van Deemter et al., To Appear), and we
hoped that these knowledge sources would help us to construct a be-
lievable dialogue. The dialogue consists of 19 utterances and features a
conversation between a female agent purchasing furniture for her office,
and a male shop-owner guiding her through the store while describing
some furniture items. Results from a pilot study used for validation of
the dialogue and the setting showed that the dialogue was acceptable
to an English speaking audience.

The virtual setting of the dialogue enabled us to choose a specific
domain of conversation in which all objects and their properties are
known. This allows for complete semantic and pragmatic transparency,
which is important for a content determination task like the generation
of REs. The dialogue was used as a template in which five first-mention
REs were varied. The multimodal REs used to fill out these slots can
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FIGURE 1 Bird’s-eye sketch of the virtual furniture shop.

be automatically generated with the Van der Sluis & Kramer algorithm
and were chosen very carefully to cover various aspects of REs as are
currently being studied: (1) cardinality, the REs targeted three singular
objects and two larger sets of items; (2) locative expressions, the REs
included three absolute locative expressions and two relative locative
expressions; and (3) the position of the referent, the target referents
were distributed in the domain of conversation such that one target was
located near, and two targets were located far away from the agents,
and two sets of targets were located somewhere in between those two
extremes with respect to the initial position of agents (i.e., in absolute
locative terms from the perspective of the furniture seller agent, the
singular red chair was located in the front, the two sets of chairs were
located in the middle and the two desks were located in the back of the
shop).

Figure 1 presents a schematic layout of the virtual furniture shop
marking the positions of the agents and the furniture items. The figure
shows 14 furniture items that are used for assessing multimodal GRE
output: (1) a large red chair (bottom left); (2) a large blue desk (top
left), (3) a small blue desk (next to the large one); (4) a set of five large
red chairs (in the middle), and (5) a set of six small green chairs (next
to the set of red ones), as well as a number of distractors (greyed-out
items). The specific realisations of REs for the objects listed above will
be henceforth referred to as RE1, ..., RES, respectively. The dialogue
script was implemented so that the furniture seller produces linguis-
tic descriptions in combination with deictic gestures that point in the
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direction of the target objects. It is assumed that the agents stay sta-
tionary at the position indicated in Figure 1 and point in the direction
where the target item(s) can be found. The translation of the dialogue
discussed in Section 3 considers REs which contain all object attributes
known to the algorithm. The remainder of this paper only addresses
the linguistic parts of the multimodal REs shown in Table 1.

2.3 Preliminary Observations Concerning the Setting

The Japanese language, especially when used in dialogue, is extremely
dependent on the relationship between the dialogue partners, their gen-
der, age and social standing. Likewise, it is expected that the appear-
ance of the virtual furniture shop, its standing and size will influence
the language and the attitudes of the people in it. This is, of course, also
true of English though perhaps not to the same extent as Japanese. The
importance of such factors became evident to us during the initial stage
of the study, when the translator observed that “[the virtual agents had]
a sort of abstract countenance that seems to belong to anywhere and
thus nowhere”. According to her, this posed a problem for the trans-
lation, because the language a character uses is part of its personality
and by cohering a character’s personality and behaviour the sense of
‘presence’ or ‘life’ that can be felt by the audience is strengthened.
Therefore, despite the fact that the setting was positively assessed in a
pilot study conducted with English speakers, we decided to use more
localised agents in the Japanese as well as in the English set up, and to
make the agents look between 25 to 35 years old. The relationship be-
tween the agents was defined as a ‘shop owner - office lady’ relationship
and the kind of furniture shop as an average middle-end shop. All this
implied that the kind of Japanese language used by the agents should
be a socially polite form whose modern usage, especially among the
younger generation of Japan, does not include much difference between
the masculine and feminine form. For further details on the virtual
world, the graphical representations, a detailed description of the en-
vironment including the way the agents could move through it can be
found see Van der Sluis et al. (To appear).

3 From English to Japanese
3.1 Translation and Localisation

The analysis of translation issues presented in this section is the re-
sult of a close collaboration with a professional Japanese translator
over a period of over two months. The process focused on the text
of the dialogue and contextualised with the help of our animated 3D
scene created in a virtual environment. The goal of the translation was
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to produce a Japanese dialogue in which the REs were as close to the
English originals as possible. The scenario, however, in which a lady en-
ters a shop looking for furniture was adapted to the Japanese style such
that the Japanese audience could easily conceive the situation. For this

TABLE 1 Referring expressions in English, their Japanese translations, the
phonetic descriptions of the Japanese translations, an indication of word
order of attributes, and a retranslation to English.

RE1  the large red one in the front (where, ‘one’ = chair)
255 o FRi o REZ v 44
kochira no temae no ookina akai isu
front large red chair
Retranslation: large red chair in near direction/place in front.

RE2  the large blue desk in the back
bHo DB D RELBFH M
achira no oku mno ookina aoi tsukue
back  large blue desk
Retranslation: large blue desk in far direction/place in back

RE3  the small blue desk next to it (where ,'it’ =
‘the large blue desk in the back’, ie. the object referred to by 2)
TP (REFLFHVLHLD) B o hEn Hoil
sono (ookina aoi tsukue no)  tonari no chiisana aoi tsukue
(omitted: large blue desk) next small  blue desk
Retranslation: small blue desk next to none other than (large
blue desk)

RE4  the large red chairs in the middle
Zz5H5 o g D REL TN AA
sochira no nakahodo no ookina akai isu
middle large red chair(s)
Retranslation: large red chair/chairs in not too far or too near
place/direction in middle

RE5  the small green chairs next to the red ones (where, ‘ones’ =
‘the large red chairs in the middle’, ie. the objects referred to

by 4)

N AR o oS n e D AR
akai isu no tonari no chiisana midori-iro  no isu

red chair(s)  next small  green-colour  chair(s)

Retranslation: small green-colour chair/chairs next to red
chair/chairs
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reason, the beginning of the dialogue was altered considerably in the
Japanese version, both in speech and in gestures. For instance, in the
Dublin version the furniture seller opens the dialogue with ‘Hi, how can
I help you?’ accompanied with no particular gesture. In the Japanese
version, the furniture seller says: ‘Irasshai-mase’ meaning ‘Welcome to
our shop’ accompanied with a bow of 30 degrees. A literal translation
of ‘how can I help you’, was considered to be too assertive. In general,
the English dialogue was considered verbose if compared to a typical
Japanese equivalent. The Japanese language (especially colloquial lan-
guage) has a great tendency to omit, abbreviate and to positively use
‘silence’, or in other words, to trust in the addressee’s ability to com-
prehend the implications of the unspoken words. In what follows the
use of pronouns and anaphora, the choice of attributes, the realisation
of location and cardinality is addressed in more detail.

3.2 Pronouns and Anaphora

An English RE can be realised using ‘one’ instead of a full head noun,
N, when the context of a description contains another NP whose head
is also N (cf. Dale, 1992). Pronouns like ‘it’ can be also generated,
depending on the salience of the target object in its context (Krahmer
and Theune, 2002). However, in translating the REs from English to
Japanese, a number of issues arose, such as the fact that anaphoric
expressions like ‘one’ or ‘the ones’, which were used to indicate the
set of red chairs in ‘the small green chairs next to the red ones’ and
the pronouns ‘it’, which was used to indicate the large blue desk in
‘the small blue desk next to it’, do not have a precise equivalent in
Japanese. Although the Japanese word ‘mono’ is often used to replace
English words ‘one’ or ‘ones’, and the Japanese ‘sore’ often replaces the
English ‘it’, the functions of these Japanese words differ from those of
their English counterparts. Furthermore, in practice translators often
omit ‘mono’ or ‘sore’ to produce a naturally flowing text. Alternatively,
‘one’ or ‘it’ may also be translated to a non-pronominal RE to the
antecedent. See also the work on centering in Japanese (e.g. Walker
et al., 1994, Kameyama, 1997, Iida, 1997).

Table 1 shows that ‘one’, in expression RE1, was translated as ‘isu’
meaning ‘chair’. The pronoun ‘it’ in expression RE3, has been omitted.
In this expression, ‘it’ refers to ‘the large blue desk in the back’ which
was included in the preceding utterance. Thus, the referent of ‘it’ is
already implied by the text. This is emphasised by the use of ‘sono’,
which in this case means ‘none other than [what was mentioned earlier]’.
In expression RE5, the NP ‘the red ones’ was not omitted because it
includes not only implicit information about the type of the referents,
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but also about the colour and cardinality of the referent. In this case,
the red colour contrasts with the green colour of the target objects of the
RE (e.g. the small green chairs). In addition, because Japanese lacks
the morphological means to indicate plurality, the translator sought
to retain at least the colour information. In general, our translator
chose translations that felt most natural in the given context and which
preserved the flow of the dialogue as well as the GRE output as much
as possible.

3.3 Relevant Attributes

Based on previous work on GRE in the furniture domain (TUNA
and COCONUT) we decided to generate referring expressions based
on a database that contained the following attributes of the objects
used in the study: type, colour, size and location. Various studies have
shown that people have particular preferences in using these absolute
(e.g. colour) and relative (e.g. size) attributes (e.g. Ford and Olson,
1983, Whitehurst and Sonnenschein, 1978, Pechmann, 1989, Belke and
Meyer, 2002). The work on GRE algorithms has generally accepted
these findings and applied them to simple domains and artificial con-
texts.

However, as regards the utility of attributes with respect to purchas-
ing decisions, one could argue that such a simplification will not do. For
instance, in the particular situation in which a person wants to buy a
chair, there may be attributes, other than colour or size that are im-
portant too. Intrinsic attributes of such a chair are probably the most
important, but perhaps not all suitable for identification purposes. A
customer is likely to be interested in trying out if the chair is comfort-
able for her, in measuring its height and width in relation to her own
size or the space the chair is intended to occupy at home or work, or
in feeling the fabric of the chair to make sure she really likes it etc.
In contrast, the actual location of the chair in the shop (which is not
necessarily fixed) would be of a secondary importance, because it is not
the particular location of the chair within the shop that the customer
would be taking home.

For the sake of naturalness, other information about the objects was
included in the discourse, but not as part of the REs. For instance,
description RE1, in Table 1, was embedded in the dialogue as follows!:

Irish Furniture Seller: ‘A chair which is very comfortable is the large
red one in the front. It has a nice colour and is not too costly.’

LOur dialogue and perception study were set up for native English speakers in
Ireland.
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In translating English REs to Japanese, two distinct issues are at
play: the fact that the utility of the attributes for object identification
may not be the same in English and Japanese, and the fact that the
translation of the attributes into Japanese might in itself affect the
‘human-likeness’ of the dialogue, which would obviously be a problem
for a cross-cultural study where human-likeness is one of the variables
being studied. One way to settle the first issue would be through corpus-
based study (cf. Spanger et al., 2009, Theune et al., 2010). The second
issue could be approached through text validation studies. Although
we acknowledge that these factors might bear on the utility of different
attributes across languages and socio-cultural settings as well as affect
the naturalness of the translated descriptions, we decided to keep the
attributes used in our study as similar as possible to those currently
used in GRE research.

3.4 Dimensions of location

Locative expressions are generally used in REs to guide the addressee’s
eyes to the target object. In the virtual furniture shop each furniture
item has a particular (absolute) position and also stands in a partic-
ular relation to all other items in the shop. Thus, descriptions RE1,
RE2 and RE4 include an absolute locative expression, while descrip-
tions RE3 and RE5 include a relative locative expression. Translation
of these English locative expressions into Japanese was problematic. To
begin with, there is no straightforward correspondence between English
prepositions and Japanese post-positional particles. In English, spa-
tial relations are often represented by prepositions (e.g., ‘in’, ‘above’),
whereas in Japanese spatial relations are often represented by spatial
nouns and post-positional particles, or by post-positional particles alone
(Tokunaga et al., 2005).

In addition, in Japanese, spatial relations are not only dependent on
the spatial context, but also on more abstract dimensions such as time
and emotion. The Japanese language has its own unique system of re-
ferring to things which are near or far to the speaker and the addressee.
This system of demonstrative pronouns, adjectives and adverbs, con-
sists of three families of words:

« the ‘a’ family of words is generally used to refer to items that are
far away;

+ the ‘so’ family of words is generally used to refer to items that are
not too near, but not too far;

« the ‘ko’ family of words is generally used to refer to items that are
near.
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The above is a simplified representation of this system. Not only
can the terms ‘near’ or ‘far’ represent distances measured according to
space, time and emotion, but the relationship between the addressee
and speaker (in terms of whether they both share the same spatial or
temporal or emotional perspective) has an influence in the choice of a or
so or ko. Hence, the system is dependent on various relative dimensions
that may differ per speaker and context. The underlying assumption
for the expressions in Table 1 is that the speaker and the addressee,
standing side by side in the same time frame, share at least the same
spatial and temporal perspectives towards the relevant furniture items.
For further discussion of ko, so and a, see (Hasegawa, 2000, Morita,
2002).

With this general knowledge about the a, so and ko system, we note
the following about the translations in Table 1: expression RE1 uses a
demonstrative pronoun from the ko family (‘kochira’) which indicates
nearness. Expression RE2 uses a demonstrative pronoun of the a family
(‘achira’) which indicates a ‘large distance’. Expression RE3 uses a
demonstrative adjective of the so family which, as explained above,
does not refer to a physical distance, but a distance in time (i.e. ‘sono’
refers to the large blue desk that was mentioned earlier in the dialogue).
Finally, expression RE4 uses a demonstrative pronoun of the so-family
(‘sochira’) indicating a place or direction that is not too close nor too far
away from the speaker. Expression RE5 does not use any demonstrative
form. Instead it expresses the fact that ‘the red ones’ have been talked
about before by the inclusion of a temporal expression ‘ima no’ (‘[you
saw| now’) in the utterance right before the RE. Thus the use of a
demonstrative was rendered redundant.

Note that although ‘kochira’, ‘achira’ and ‘sochira’ were selected
by the translator for the above-mentioned expressions, these demon-
strative expressions are substitutable with other expressions. For ex-
ample, instead of the combination of demonstrative pronoun ‘kochira’
and post-positional particle ‘no’, the demonstrative adjective ‘kono’ or
‘sono’ may be used. Or, for the same example, other demonstrative
pronouns that indicate ‘position’, such as ‘koko’ or ‘soko’ can also be
used in combination with the post-positional particle ‘no’. In this case,
the choice between ko and so words would depend on the speaker’s
judgement of what belongs to the speaker’s own domain, in terms of
spatial or temporal or emotional realms. Furthermore, whether to use
‘kochira’ or ‘kono/sono’ or ‘koko/soko’ depends on a ‘politeness’ crite-
ria. Here, for expression RE1, the demonstrative ‘kochira’ was selected
based on the assumption that the speaker would feel the target ob-
ject to be close enough to consider it within his spatial domain, and
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also with the consideration that the speaker, a shopkeeper speaking in
socially polite form, would choose a polite form of demonstrative to
convey his message to his addressee, the furniture buyer.

The GRE work on location has mainly focussed on the perceptual
grouping of objects (Thorisson, 1994, Funakoshi et al., 2004, Kelleher
et al., 2005, Funakoshi et al., 2006, Gatt, 2006, Kelleher and Krui-
jff, 2006), that is on spatial information only. In addition, (Piwek and
Cremers, 1996) investigated the use of demonstratives as a compari-
son of Dutch and English demonstratives in terms of the accessibility
of the target and show that English and Dutch speakers follow oppo-
site strategies. Piwek et al. (2008) explain those differences in terms
of the use of pointing gestures. To our knowledge, issues of distance
and dimensions of time and emotion as they can be indicated with
the Japanese a, so and ko have been addressed only by (Byron and
Stoia, 2005), who present a motivation for choosing either a proximal
or a distal demonstrative based on three dimensions (i.e. spatial, tem-
poral and task performance). Their analysis of a corpus of recorded
collaborative dialogues in the English language of participants solving
a treasure hunt problem in a virtual space, shows that in English (1)
distal demonstrative are used for objects that are located close to or
far away from the speaker, whereas proximals are used for objects lo-
cated near to the speaker; (2) proximal demonstratives are used for
objects that relate to the current time and the future, while distals are
used for past time; and (3) distal demonstrative are less sensitive to the
space and time dimension and more sensitive to the task than proximal
demonstratives.

3.5 Representations of location

Translation involves a comprehensive search for the phrase that best
matches the meaning expressed in the English original. In determining
the appropriate Japanese phrases for absolute locative expressions, sub-
tle semantic similarities and discrepancies between English-Japanese
phrases posed problems. For instance, in an attempt to translate ‘in the
front’ as it is used in expression RE1 (i.e. ‘in the front of the shop’), it
was found that no exact Japanese equivalent exists. The translator had
to find an alternative, using the actual situation in the furniture shop.
Arguaby, as illustrated in Figure 1, the speaker can see the large red
chair as located in front of other objects). Accordingly, in our scenario,
the word ‘temae’, a relative locative expression that depends on the rel-
ative position from which the speaker perceives the target object, could
be used in the sense of ‘located in front of other objects’ (cf. Tanaka and
Matumoto, 1997). Thus, a combined expression of ‘definite article’ and
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‘absolute location marker’ in the English language is transformed into a
combined expression of a ‘speaker’s-perception-dependent demonstra-
tive of the ko family’ and a ‘relative location marker’ in the Japanese
language (i.e. kochira no temae no . .. ). There were several approximate
translations of ‘in the front’ as used in description (1). For instance, a
noun phrase that includes a demonstrative adjective (e.g., ‘sono temae
no ...’) or a demonstrative pronoun (e.g., ‘soko no temae no ...’)%.
Which combination of words is most preferred by the Japanese speaker
seems to be dependent on the context and the natural flow of the di-
alogue. Translation of the absolute locations in expression RE2, ‘in
the back’ (‘achira no oku ...’), and in expression RE4, ‘in the middle’
(‘sochira no nakahodo ...’), was handled in a similar fashion.

For the relative locative expressions in expression RE3 and expres-
sion RE5, a slight discrepancy of meaning was detected between the
seemingly equivalent expressions ‘next to’ and ‘tonari’. The Japanese
‘tonari’ seems to require a situation in which objects are located so
close together that they (almost) touch each other. Hence, initially, in
the virtual furniture shop, where there was a visible amount of space
between objects, ‘tonari’ did not seem to apply and a different Japanese
expression, meaning ‘to the right of’, was chosen (cf. Funakoshi et al.,
2006). Nevertheless, the actual difference between the two meanings
may come from what Europeans comfortably feel as one thing ‘next’
to another versus what Japanese people comfortably feel as one thing
‘tonari’ to another. In other words, this difference may arise from the
difference of ‘sense of physical closeness/distance’. For instance, the
furniture shop used for this study may seem spacious to a Japanese
person, while it may look cramped to an Irish person.

In the GRE literature the choice between ‘next to’ and the more
specific ‘to the right of’, has been discussed and implemented in terms
of basic level values (cf. Dale and Reiter, 1995, Krahmer and Theune,
2002). Implementation in this particular furniture shop, renders ‘next
to’ for both descriptions RE3 and RED5, because there is no other desk
located to the left of the object referred to by the pronoun ‘it’ (de-
scription RE3), and there are no chairs to the left of the ‘the red ones’
(description RE5). Now, what would producing a basic level value such
as ‘next to’ do for the Japanese addressee? Arguably, it would make
the RE more difficult to interpret, because the addressee would have
to check both sides of the relatum when interpreting the description.
However, one could also argue that producing ‘next to’ makes interpre-

2The particle ‘no’ usually joins two nouns as in ‘A no B’ (where A and B are
nouns) and causes the meaning of A to modify and restrict the meaning of B.
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tation easier, because with ‘to the right of” it could be unclear which
perspective the speaker has chosen: his own, the addressee’s, or maybe
the perspective of the relatum. To be able to test the same descriptions
across cultures, it was decided to rearrange the furniture so that the
setting could appropriately be described by the Japanese expression
‘tonari’.

3.6 Singulars versus Plurals

As illustrated by (Van Deemter and Krahmer, 2006) the graph-based
algorithm (Krahmer et al., 2003) can easily accommodate the genera-
tion of REs for sets of objects. Hence, we decided to include references
to sets of objects (descriptions RE4 and RE5) in our perception study.
However, in the Japanese language nouns do not have a plural form.
The singular chair of description RE1, and the set of chairs referred to
in description RE4, would both be described as ‘isu’ (‘chair’).

Alternatively, a combination of a numeral and a classifier can be
used to explicitly state the number of objects in a set (e.g., ‘2 kyaku
no isu’ or ‘two chairs’). In the furniture shop using numerals would
not be feasible as the shop contains numerous objects that appear to
be grouped together. Intuitively, this would make communication seem
unnatural, because the furniture seller would first need to count the
objects in a group before uttering the RE. Similarly, the furniture buyer
would need to count the objects in a group before she could be sure to
have identified the correct set.

As the Japanese translation lacks the information that comes from
the morphology of the English noun, in our setting the translations of
descriptions RE4 and RE5 are ambiguous when considering all objects
in the domain as distractors, even when all known attributes are in-
cluded (i.e., ‘large red chair(s) in the middle’ and ‘small green chair(s)
next to the red one(s)’ respectively). Hence, although the GRE algo-
rithm would terminate successfully when generating the English REs,
it would result in failure when generating the Japanese REs due to the
lack of cardinal information.

A possible way to add a sense of plurality to the Japanese transla-
tions of descriptions RE4 and RE5 would be to enhance the locative
expression as in ‘the [large red / small green] chairs grouped in the mid-
dle’. Adding ‘grouped’ to the locative expression would indicate that
there are a number of chairs. However, this would require the knowl-
edge base used by the GRE algorithm to include some information on
perceptual groupings (Kelleher et al., 2005, Kelleher and Kruijff, 2006).

As regards our cross-cultural perception study, one might question
if the same algorithmic output is tested when a part of the distin-
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guishing attribute values of the REs cannot be equivalently realised
in the languages under consideration. For GRE evaluation purposes,
simply using similarity metrics which focus on semantics rather than
realisations, as is the current practice, seems insufficient to capture the
differences between bi-lingual pairs of REs.

4 Two Elicitation Studies

The observations made in the translation process considered the full
potential of the five REs in our dialogue, i.e., including demonstratives
and all available properties. In this section, two data elicitation stud-
ies are presented which were conducted to find out what type of REs
native speakers of Japanese would prefer to use in the dialogue, given
the set of available properties (colour, size and location) and given the
multimodal setting in which the actors would point from their station-
ary position in the direction of the target objects. The studies used
the same materials but different methods: Study I was a qualitative
focus group study conducted with six native speakers of Japanese in a
lab-based setting, while Study II was conducted over the internet and
thus rendered much more quantitative data.

4.1 Materials

The study was presented to the participants through a web browser
and consisted of three pages. The first was a tutorial page in which the
participants could were informed about the goals of the study, what
they were going to see on the next page, and what we asked them to
do. The second page is illustrated in Figure 2. At the top of the screen
a picture of the domain was presented. The bottom part of the screen
contained the dialogue through which the participants could scroll and
select the REs they preferred from a set of options, all of which were
simultaneously available to the participant while reading the sentence.
The picture of the domain was always visible on the top part of the
screen while participants scrolled through the dialogue.

The five relevant REs were each presented with two boxes as illus-
trated in Figure 3. One, the DE-box, in which participants could select
a determiner or demonstrative, and the other, a RE-box, in which a RE
could be chosen. As the Japanese language does not have any determin-
ers the DE-box had an empty option which allowed the participant to
leave that position blank. The other three options corresponded to the
a, so and ko forms. The RE-box contained seven possible REs in which
the inclusion of colour, size and location were varied; all REs contained
the relevant value for type as a noun. For instance, in the case of the
second RE in the dialogue, the options would be the Japanese equiv-
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FIGURE 2 Sreenshot of the second page of the web experiment on which
participants were asked to choose their preferred REs, where two Seller and
one Buyer utterances, DE-boxes (a and b and RE-boxes 1 and 2 are visible.

alents of ‘large desk’, ‘blue desk’, ‘desk in the back’, ‘large blue desk’,
‘large desk in the back’, ‘blue desk in the back’ and ‘large blue desk in
the back’. After each RE-box, it was stated that the agent’s utterance
of the RE would be combined with a pointing gesture in the direction
of the target. The third webpage consisted of a thank you note and
information on a prize draw as a reward for participating in the study.

4.2 Hypotheses

The hypotheses for the REs to be selected by the participants in our
two studies are based on findings from cognitive linguistics (Pechmann,
1989, Arts et al., 2010, To appear) which show that absolute properties
(e.g. colour) are preferred to relative properties (e.g. size). Following
Krahmer and Theune (2002) we expect that locative expressions are
even less preferred than relative properties. Recall that the Van der
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FIGURE 3 An example of how the REs were presented, showing the Seller’s
utterance with a first-mention RE to referent 2 including the DE-box b and
the RE-box 2.

Sluis & Krahmer algorithm determines the content of the RE based on
a notion of effort formalised as a cost function, which ensures that the
algorithm searches for the least costly solution. The human preference
order of the properties can be instantiated through a definition of the
algorithm’s cost function so that location is the most costly attribute,
size is cheaper, and colour is the least costly.

In our set up, we presented the discourse domain including the agents
that featured in the dialogue in a two-dimensional fashion. However,
we asked the participants to imagine that the furniture seller agent
included a pointing gesture to accompany the linguistic descriptions to
refer to the target objects. Hence we asked participants to consider the
distinguishing effect that this pointing gesture would have in a three-
dimensional environment. As we cannot be sure about the scope of
these pointing gestures in the minds of the participants and their effect
on the distractor set of objects on which the participants based their
choice of RE, we decided to test two hypotheses for the type of REs
collected.

Our first hypothesis, H1, considers all objects in the domain as de-
picted in Figure 2 apart from the target as distractor objects (i.e., the
pointing gesture has no effect, it does not rule out any distractors). Ac-
cordingly, for RE1 the algorithm will first include colour to rule out all
objects in the domain that are not red. For RE1, size will not remove
any distractors and is therefore not added to the RE. The property
location, however is included to rule out the group of red chairs in the
middle of the shop. For RE2, the algorithm selects colour to rule out
all objects that are not blue. Secondly, size is added to RE2 to remove
the remaining smaller blue desk and thereby empty the set of distrac-
tors. For RE3, the algorithm adds colour to rule all distractors that
are not blue and adds the property size to remove the large blue desk
from the distractor set and uniquely distinguish RE3. RE4 is distin-
guished by first adding colour and ruling out all objects that are not
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red. Then location is added to remove the only remaining distractor,
that is the singular red chair in the front of the shop. RE5 is built by
adding colour, which leaves a distractor set with only green objects.
Subsequently location is added to remove the singular green chair on
the left-hand side of the domain.

Our second hypothesis, H2, considers only the set of distractor ob-
jects located in the scope of the pointing gesture performed by the
agent to distinguish the target object. For all five targets we tenta-
tively defined the scope of the pointing gestures as depicted in Figure
4, where the areas covered by the pointing gestures are of the same
size, but differ in terms of the target which is located in the center of
the gesture’s scope.

FIGURE 4 Furniture shop divided into five areas that cover the scope of the
pointing gestures produced by the Seller agent to accompany the REs RE1
to RES5.

For the sake of illustration, we define the set of distractor objects as
including all objects (i.e. excluding the target object) that are located
fully or partly within the projected lines that indicate the scope of
the gesture. In addition, pointing gestures will be considered to be
less costly then any of the linguistic attributes.? Therefore, for all five
REs the algorithm will add a pointing gesture first which results in

3 As mentioned in Section 2 we will not consider the relative cost of a pointing
gesture in this paper, but just add it to the RE
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a decrease of the distractor set. For all five REs, however, inclusion
of the pointing gestures does not result in distinguishing REs and the
algorithm still needs to add linguistic information to identify the targets
uniquely. For RE1, the algorithm adds colour, with which the distractor
set can be emptied (i.e. the pointing gesture had already ruled out the
group of red chairs in the middle of the shop). For RE2, the algorithm
adds colour and size; the pointing gesture’s scope has decreased the
target set but still includes some objects with a different colour as well
as the smaller blue desk. RE3 is also extended with colour and size to
respectively rule out the objects in the gesture’s scope that are not blue
as well as the large blue desk. Both RE4 and RE5 are enriched with
colour which removes the remaining distractors that are located in the
scope of the respective pointing gestures.

With a lack of further reference on Japanese determiners and demon-
stratives, we expected the preferences to be the realisations selected by
our translator (H3). It should also be remarked that we expect the par-
ticipant’s choice of determiners to affect their choice of RE attributes.
In particular, we expect this to be the case for the location attributes,
since the determiners are known to convey proximity information. An-
other factor that should affect both the choice of determiners and,
perhaps indirectly, the choice of attributes is the order in which REs
are generated in the dialogue. It is expected, for instance, that by re-
ferring to object (2) with a determiner that implies an object located
far from the speaker, the speaker brings object (3), which is located
next to object (2), somewhat “closer” to the speaker and hearer, in the
more abstract sense explained in Section 3.4.

In summary, we test the following three hypotheses for the genera-
tion of Japanese REs that include a pointing gesture:

H1: Participants consider all objects in the domain as distractors from
which the target has to be distinguished.

H2: Participants consider only objects in the scope of the pointing ges-
ture as distractors from which the target has to be distinguished.

H3: Participants agree with our translator with respect to the choice
of determiner.

These hypotheses are further specified in Table 2, in terms of the
attributes and determiners the participants are expected to choose.

In order to test hypotheses H1 and H2 we compared the realised
output of our GRE algorithm with the participants’ RE preferences. We
chose the Dice coefficient as our evaluation metric, which accounts for
a degree of overlap between two descriptions. Dice computes the degree
of similarity between two sets by scaling the number of attributes that
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TABLE 2 Expected REs for referents RE1 to RES for three hypotheses H1
and H2 on the content of the REs and HS3 on the choice of determiner.

Target H1: Whole Domain  H2: Gesture Scope H3: DET

RE1 colour, location colour ‘kochira’
RE2 colour, size colour, size ‘achira’

RE3 colour, size colour, size omitted
RE4 colour, location colour ‘sochira’
RE5 colour, location colour omitted

the two descriptions have in common according to the overall size of
the two sets, as shown in equation (1.1):

2 x |H,NR|

dice(H,, R) = AR

(1.1)
where H, is the set of attributes in the description produced by a
human author, and R the set of attributes in the reference description
generated by the algorithm.

Dice yields a value between 0 (no agreement) and 1 (perfect agree-
ment). The attributes are chosen from a set A = {¢,s,l}, denoting
colour, size and location, respectively, so that possible H, will be el-
ements of A = 24\ (). We summarise the Dice scores by their ex-
pected values for a particular object. That is, we report the mean
scores weighted according to the probability p, that a combination
of attributes a € A is chosen, as set out in equation (1.2).

Eldice(H, R)] = Y pa x dice(Ha, R) (1.2)
acA
As an indicator of the overall recall of our algorithm, we will also
report the ‘perfect recall percentage’,(PRP), that is the proportion of
times the algorithmic output matches the participant’s choices exactly.
For H3 we will only discuss the PRP scores.

5 Study I: Elicitation by Focus Group
Participants

Six researchers at the National Institute of Informatics at Tokyo par-
ticipated in Study I, all were native speakers of Japanese. One of the
participants was female and five were male. Four of the participants
were students between 20 and 30 years old, and two were academics,
one between 31 and 40 and the other between 41 and 50 years old.
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Procedure

The participants and the experimenter met in a lab, where the pages of
the web experiment were projected on a wall-mounted 65 inch screen.
The participants took seats that allowed them a good view on the
screen. The experimenter gave a short introduction of the study after
which she referred the participants to the first page of the web exper-
iment as discussed above. When the participants indicated that they
had finished reading, the experimenter moved on to the second page of
the experiment in which the participants were asked to select demon-
stratives and REs. For each reference, each of participants chose an
option from the DE-box and one from the RE-box in silence and wrote
them down hidden from the other participants. Per reference, when all
participants had made their choice, the experimenter collected the re-
sults in a plenary fashion, and subsequently the participants discussed
their choices. As the experimenter did not speak Japanese and not all
attendees were able to speak English, the attendees discussed the ma-
terial amongst themselves in Japanese and then translated back to the
experimenter. Throughout the session, the experimenter scrolled back
and forth through the dialogue when asked to do so by the group.

Results

Tables 3 and 4 present the choices of REs, determiners and demonstra-
tives by the participants of Study I.

TABLE 3 Percentages (and frequencies between brackets) of REs collected
with Study I for RE! to RE5 for which the values of the available
attributes colour, size and location are indicated, as well as the actual
choices made by the participants in the study as combinations of colour,
size and location.

RE1 RE2 RE3 RE4 RE5
colour, red, blue, blue, red, green
size, large, large, small, large, small,
location  front back next middle newt
c 50% (3) - - 33% (2) 67% (4)
S _ _ _ _ _

1 - 17% (1) - - -
cs 17% (1) - - 17% (1) 17% (1)

l 17% (1) 50% (3) - 33% (2) 17% (1)
sl - - 17% (1) - -
csl 17% (1) 33% (2) 83% (5) 17% (1) -
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TABLE 4 Percentages (frequencies shown in brackets) of the number of
times a demonstrative of the a, so and ko family, or ‘no determiner’ was
selected by participants in Study I for each of the five referring expressions,

RE1 to RE5.
‘a’ ‘so’ ‘ko’ no det
RE1 100% (6) - - -
RE2 100% (6) - - -
RE3  33%(2) 50%(3) — 17%(1)
RE4 - 17%(1)  83%(5) -

RE5 33%(2)  50%(3) 17%(1) -

During the lab session, the participants discussed their choices.
About RE1 (i.e., ‘the large red chair in the front’) it was noted that
the locative expression ‘in the front’ was troublesome. Four out of six
participants found the Japanese realisation of that property as ‘temae’
inappropriate because from the seller’s point of view there were no
objects located behind the chair. Yet, two of the participants had cho-
sen to include ‘temae’ in the description. Also for RE2 (i.e., ‘the large
blue desk in the back’) the locative expression ‘oku’ (i.e. ‘back’) which
was included by 83% (5) of the participants was considered somewhat
ambiguous. For RE3 (i.e., ‘the small blue desk next to it’) the par-
ticipants were divided about the demonstrative. The majority found
that, in contrast to a demonstrative of the a family (i.e. ‘far away’), a
demonstrative of the so family (i.e., ‘not near and not far’) would es-
tablish a connection with the reference to RE2 earlier in the dialogue.
Participants found the locative expression used in RE4 for ‘middle’
(‘nakahodo’) too “classical”, instead they proposed to use the form
‘center’ (‘Ma n naka’), or ‘temae’. Still, it was agreed that a locative
expression and/or a gesture was definitely needed to distinguish the
target set of RE4 from the target of RE1. For RE5S the relative locative
expression ‘tonari’ in ‘next to the red ones’ was found too vague, again
the majority of the participants would have preferred the use of ‘temae’
(‘in the front’).

Table 5 presents the Dice scores and PRP scores for the data collected
in Study I. The Dice scores for the collected REs in Study I are all
above .5. The scores for H1 (i.e. with the objects in the whole domain
as distractors) and the scores for H2 (i.e., taking only the objects in the
scope of the pointing gesture as distractors) are very similar. However,
the PRPs (except for RE2 and RE3, which are identical under H1 and
H2) are higher for hypothesis H2, which indicates that a better match
with human produced REs can be obtained when only the objects in
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TABLE 5 Dice scores and Perfect Recall Percentages PRP for the REs
collected in Study I

Hi-Dice Hi-PRP H2-Dice H2-PRP H3-PRP

RE1 .72 17% .70 50% 0%
RE2 .56 0% .56 0% 100%
RE3 .76 0% .76 0% 17%
RE4 .78 33% 71 33% 17%
RES .70 17% .86 67% 0%

the scope of the pointing gesture are considered as distractors.

Discussion

Although still ambiguous due to the fact that the Japanese language
does not distinguish between singular and plural descriptions, our par-
ticipants’ preferences for RE1 and RE5 seem more in line with H2 than
with H1, that is respectively 50% and 67% agreed with H2 (i.e. taking
into account the reducing effect of the pointing gesture on the distractor
set), versus respectively 17% and 17% that agreed with H1 (i.e. con-
sidering all objects in the domain as distractors). For RE4 preferences
were equally divided: 33% agreed with H1 and 33% agreed with H2.
In the chosen descriptions for RE1, RE4 and RE5 the targets of RE1
and RE4 could be confused with each other as they are all red chairs
and the target set of RE5 could be confused with the singular green
chair located at the left-hand side of the domain. For RE2 and RE3 our
hypotheses H1 and H2 are the same, including both colour and size.
There are no exact matches. The majority of descriptions chosen for
RE2 (67% in total between I’ and ’cl’) are ambiguous and even when
taking into account the scope of the pointing gesture it would be neces-
sary to include the target’s size to disambiguate them. In contrast, for
RE3 (i.e. ‘the small blue desk next to it’) a more redundant description
is preferred by 83% of the participants, where including a locative ex-
pression where size and colour would have sufficed. For the determiners
we found 100% agreement with our translator for RE2, where ‘achira’
indicates that the object is far away from the speaker. For the other
REs the determiner choices greatly differed from what our translator
had proposed.

Although this small focus group study by itself cannot decide the
status of the hypotheses, it is worth mentioning that participants dis-
played a great variety in their preferences of the realisations for almost
all REs (except perhaps RE3). In addition, the participants did not
seem to make any special effort to avoid ambiguity in the REs they
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chose. In one case (RE2), ambiguity was, in fact, highly preferred.

In general, participants seemed to find it difficult to choose from
the available options. It often happened that they suggested a different
phrase. Participants expressed that they sometimes felt that the form
of REs was dependent on what had happened earlier in the discourse.
It may have been a handicap that the participants were not able to
scroll through the dialogue themselves but had to ask the experimenter
to do this for them.

In the discussions during and at the end of Study I, we found two
factors that may have caused the large variety in choice of determin-
ers and demonstratives. Firstly, participants remarked that the two-
dimensional sketch of the domain made it difficult to define the space of
the shop and the distances between the agents and the furniture items.
A second factor could be that the participants only realised during the
final discussion in Study I that the DE-box could be left blank. Perhaps
this was not stated clearly enough in the introductory webpage of the
experiment, but it also could have been an effect of the experimenter
controlling the experiment pages such that the participants were not
able to try out the available choices themselves.

6 Study II: Elicitation through a Web Experiment
Participants

The data used for this part of the study were collected from a total
of 62 participants. Of those, 56 were native speakers of Japanese, and
their answers comprise the data analysed below. About 26% (16) of
them were female, 73% (45) male and 1% (1) left their gender un-
specified in the form. unspecified. As regards occupation, 50% (31) of
the participants were students, 13% (12) were academics and 37% (23)
categorised their occupation as ‘other’. Just under 55% (34) of the par-
ticipants were between 20 and 30 years old, 27% (17) were between 31
and 40 years old, 16% (10) between 41 and 50, and 1 participant did
not specify his/her age. Note that the Japanese version of the dialogue
script was tailored to a particular specification of the actors and their
context was independent of the audience of the script.

Procedure

The experiment website was distributed through sending invitations for
participation by email to six acquaintances in Japan with a request to
pass the invitation on to other native speakers of Japanese. Participants
took part in the study at their own time and in their own pace. After
reading through the tutorial page of the experiment, they could click
a button at the bottom of the page to proceed with the study. Upon
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completing their choices participants were offered the opportunity to
enter free-form comments in a text box and asked to state their gen-
der, age group, occupation and whether they were native speakers of
Japanese. Once the form was submitted, the partipants were thanked
for their efforts and informed that they had been included in the prize
draw.

Results

Table 6 shows that, in the references to the chairs (RE1l, RE4 and
RE5), a majority of the participants (between 40% and 50%) preferred
a RE consisting solely of a colour attribute. The second most preferred
choices for RE1 and RE5 were the combined use of colour and size
(28.6% in both cases), while for RE4 it was location and colour. Refer-
ences to the desks were generally more evenly divided. For RE2, partic-
ipants mostly decided to include all properties available (37.5%), with
the combination of colour and size as the second most popular choice.
For RE3 including both size and location was preferred (30.4%)*, fol-
lowed very closely by including all properties (28.6%). The Dice scores
in Table 7 show that, for expressions with different hypotheses (RE1,
RE4 and RE5), H2 received higher scores than H1. The differences for
RE1 and RE5 were found to be significant at the p < .05 level (t-test
t[95]=2.1 and t[103]=3.2, respectively).

TABLE 6 Frequencies of REs collected with Study II for RE1 to RE5 for
which the values of the available attributes colour, size and location are
indicated, as well as the actual choices made by the participants in the

study as combinations of colour, size and location.

RE1 RE2 RE3 RE4 RE5
colour, red, blue, blue, red, green
size, large, large, small, large, small,
location  front back next middle next
c 12.9% (24) 71% (4) 54% (3) 46.4% (26) 48.2% (27)
s 89% (5) 14.3% (8) 89% (5) 3.6% (2) 89% (5)
1 1.8% (1) 54% (3) 54% (3) 1.8% (1) 0.0% (0)
cs 28.6% (16) 19.6% (11) 7.1% (4) 12.5% (7) 28.6% (16)
cl 54% (3) 54% (3) 14.3% (8) 23.2% (13) 71% (4)
sl 3.6% (2) 10.7% (6) 30.4% (17) 3.6% (2) 0.0% (0)
csl 8.9% (5) 37.5% (21) 28.6% (16) 8.9% (5) 7.1% (4)

4Note that this is not a possible output of our algorithm.
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TABLE 7 Dice scores and Perfect Recall Percentages PRP for the REs
collected in Study II.

Hi-PRP H2-PRP HS3-PRP Hi-Dice H2-Dice HI vs H2

RE1 5.4% 42.9%  41.1% .58 .70 *
RE2 19.6% 19.6%  69.6% 72 72
RE3 7.1% 7.1% 10.7% .62 .62
RE4 222%  46.4% 16.1% .71 .75
RE5 7.1% 48.2% 3.6% .59 .76 *

* denotes significant difference at the p < .05 level

With the exception of the preferred references to the object furthest
away from the agent (RE2 and RE3), for which H1 and H2 are the same,
PRPs are also higher for H2, indicating that participants most often took
into account the scope of the agent’s pointing gesture directed to the
target.

In most cases, excepting RE1, there was a clear majority (x*[12] =
127.96,p < .05) for a particular choice of demonstrative, as shown in
Table 8. For RE1 participants were divided between a demonstrative of
the a family (i.e. ‘far away’; 39.3%) and ko family (i.e. ‘near by’; 41.1%).
The target of RE2 (i.e. ‘the large blue desk in the back’) is mostly con-
sidered to be far away (69.6%). However, 50% prefer a demonstrative
from the so family (i.e., ‘not near and not far’) for the smaller desk
next to it (RE3), with a coming second (33.9%). The set of red chairs
in the middle (RE4) is mostly considered near to the speaker (69.9%),
while 50% of the participants chose a so demonstrative for the green
chairs (RE5). The Dice and PRP scores presented in Table 7 show some
agreement with the demonstratives suggested by our translator for RE1
(41.1%) and RE2 (69%).

TABLE 8 Frequencies of the number of times a demonstrative of the a, so
and ko family, or ‘no determiner’ was selected by participants in Study II
for each of the five referring expressions, RE1 to RE5.

‘a’ ‘so’ ‘ko’ no determ.
RE1 39.3% (22) 17.9% (10) 41.1% (23) 1.8% (1)
RE2 69.6% (39) 17.9% (10) 1.8% (1) 10.7% (6)
RE3  33.9% (19) 50.0% (28) 54% (3) 10.7% (6)
RE4 89% (5) 16.1% (9) 69.6% (39) 5.4% (3)
RE5 32.1% (18) 50.0% (28) 14.3% (8) 3.6% (2)

As regards possible interactions between choice of determiner and
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FIGURE 5 Mosaic plots showing (a) the distribution of determiners per
feature set and (b) the distribution of determiners per object, in Study II.
“* gtands for ‘no determiner’.

choice of attributes, and order of appearance of RE in the dialogue
and choice of determiner, our expectations were also partly confirmed.
Figure 5 shows mosaic plots representing the contingency tables for
determiner by feature set and object. Comparing the determiners to
features (Figure 5(a)) we see that the preference for the colour attribute
mentioned above is stronger for the ko family, and that the choice of
ko seems to imply less need for the location attribute. For the a and so
families, attribute sets were employed more often. It is also worth noting
that when no determiner is used, participants preferred to use the full
set of attributes in describing the object. The choice of determiner was
also observed to significantly affect the decision to include an individual
attribute in the RE (x2[6] = 13.41,p < .05). These observations are
confirmed by the estimated probabilities of using a location attribute
given a particular choice of determiner: p(lja) = .36, p(l|so) = .51,
p(l|ko) = .25 and p(I|*) = .94. It may seem somewhat surprising that so
attracted more location attributes than a (.51 versus .36). However, this
is explained by the fact that, the reference to (3) was made immediately
after the reference to (2), which caused the participants to use ko for
the former, as shown in Figure 5(b), even though the two objects are
located roughly at the same distance from the speaker.

The experiment successfully engaged the participants, with half of
them leaving comments in the text box that was provided. There were
a number of comments related to the sets of linguistic descriptions
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that the subjects were asked to choose from: one participant indicated
that he had preferred to use size instead of colour to avoid misunder-
standing in case the addressee were colour blind. Another participant
found that the dialogue history helped to avoid repetitive use of simi-
lar descriptions by allowing for omission of particular information. Two
participants commented that it was not always easy to make a forced
choice and they suggested a different experiment format which would
enable participants to write in their preferred REs.

Another set of comments addressed the presentation of the setting
in the furniture shop in terms of space and distance: five participants
commented on the fact that it was difficult to get a sense of the dis-
tances between the agents and the objects in the shop; one of them
suggested that the icons that indicated the agents could have been big-
ger to illustrate that they were located in the front of the shop. One
participant thought that it would be unnatural to have a seller and a
buyer standing stationary in front of the items for sale. One partici-
pant observed that it would not be easy to single out an object with a
pointing gesture. One participant found that the timing of the linguistic
description and the pointing gesture was left vague.

Summary

In general, the web-based study resulted in data that showed a clear
preference for one of the presented REs in each of the five cases, though
opinions were more divided when describing objects located further
away from the agent. The data present a fairly clear cut decision on how
to define the distractor set for generating linguistic descriptions when
using the Dice metric for comparing algorithmic and human output.
Looking at the percentage of perfect matches for the three REs where
the hypotheses differed (RE1, RE4 and RE5), it turns out that H2
results in significantly better scores for RE1 and RE5, indicating that
Japanese speakers do consider a reduction of the distractor set as a
result of a pointing gesture. As regards H3, participants in Study II
also show some agreement in their preferences for demonstratives, but
seem to differ considerably from the choices our translator suggested.

7 Conclusions and Future Work

This paper presented an analysis of a number of linguistic issues that
are at play when one wants to generate REs in the Japanese language,
in particular if attempting to preserve similarities with the properties
of REs generated for English. The approach taken to address Japanese
REs was to translate a dialogue from English to the Japanese language,
where the dialogue contained REs that included values for attributes
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commonly used in GRE research. Subsequently, two data elicitation
studies were conducted to find out if native speakers of Japanese agreed
with two particular outputs of the Van der Sluis & Krahmer algorithm
as realised in terms of the translation. The two outputs differed in the
definition of the distractor set used by the algorithm, either considering
all objects in the domain as distractors or only the objects located in
the scope of a pointing gesture that would be directed to the target
referent.

7.1 Lessons from the translation process

The first-mention REs considered in the English to Japanese translation
were part of a dialogue script situated in a virtual, but life-like setting
in which two agents, a seller and a buyer, are discussing furniture. The
goal of the translation was to adapt the scenario to the Japanese style,
while keeping the REs as similar as possible to the English originals.
The REs were only five in number but covered the main areas cur-
rently researched in GRE, namely, cardinality, locative expressions and
the position of the referent in the domain of conversation. A detailed
analysis of the challenges we came across in the translation process re-
veals a number of issues relevant to the work in GRE, especially the
work that targets life-like contexts:

+ Not all ingredients of English REs have an exact equivalent in the
Japanese language. In the translation process, it was obvious from
the start that the meanings of English definite articles (e.g. ‘the’),
anaphoric expressions like ‘one’ or ‘ones’ and pronouns like ‘it’ and
plural noun forms (e.g., ‘chairs’) had to be captured by other means
or omitted completely. While these issues, apart from cardinality, do
not bear on the choice of descriptive attributes (arguably the core of
a GRE algorithm) they do have implications to how the expressions
are ultimately realised.

« The discourse context plays an important role, also for first-mention
REs. In contrast to English, the Japanese language has a rich vocab-
ulary to express distance in terms of, not only space, but also time
and emotion. These dimensions seem to be of particular importance
when using REs in a specific context or discourse.

+ Specification of locative expressions is not straightforward. The dis-
tinction between ‘absolute’ and ‘relative’ locative expressions as ob-
served in English (e.g. ‘in the front’ versus ‘next to it’ respectively)
does not have an exact equivalent in Japanese, where any locative
expression is strongly related to discourse factors (e.g., position of
the speaker, position of addressee, position of distractor objects).
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+ The choice of attribute values greatly depends on the visual con-
text. For locative expressions, basic level values like ‘tonari’ (i.e.
‘next t0’) apply to very specific situations in which two objects are
almost touching each other. When this is not the case, a more spe-
cific value (e.g. ‘to the right of’) is chosen. These differences may
arise from cross-cultural differences between the ‘sense of physical
closeness/distance’.

+ The relevance or salience of the attributes used in a RE may be
dependent on a (scenario-specific) utility function, which is likely to
go beyond the usual colour, size and location representations that
are commonly used in GRE. Moreover, this function may not be the
same across languages.

7.2 Eliciting Japanese REs

In our two elicitation studies, in which native speakers of Japanese were
asked to select REs composed from the expressions produced by our
translator, we found that participants were not always happy with the
realisations they were offered. However, we found a considerable agree-
ment in their preferences as well as a relatively high percentage of exact
matches with the algorithm’s output that used a reduced distractor set
due to the influence of the agent’s pointing gesture. With respect to the
demonstratives participants were asked to choose for each of the REs,
we did not find much agreement with the suggestions of our transla-
tor. This may have been due to diferences between the way the scene
and setting were described to the translator (verbally, in great detail)
and presented to the participants (pictorially, with most details left
unspecified).

7.3 Consequences for GRE Research & Future work

The above findings raise the issue of how transferable between lan-
guages and cultures existing GRE algorithms are. It seems that exist-
ing approaches to GRE make particular assumptions about the target
language, such as information carried by a determiner. From an engi-
neering perspective, a question arises as to whether one should model
more generic algorithms, possibly by introducing more detailed knowl-
edge representations, or whether it is more beneficial to simply rely on
translators to produce REs. Based on our observations we suggest the
following directions for further research in multilingual GRE:

+ As pronouns (e.g. ‘it’) and definite articles (e.g., ‘one’) do not have a
counterpart in the Japanese language, approaches that simply check
for previous occurrences of the head noun to determine whether
to generate a pronoun, as suggested by Dale (1992) and Krahmer
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and Theune (2002) (see Section 3.2) do not seem to apply to the
generation of Japanese REs. Although we cannot make any strong
claims based only on the three instances in which we employed these
applications, our results indicate that the issues of adapting rule-
based approaches to languages such as Japanese deserves further
research.

+ Japanese nouns do not include any morphological information on
cardinality. That is ‘chairs’ and ‘chair’ would both be translated as
‘isu’®. Consequently, GRE algorithms like the ones proposed by (Van
Deemter, 2002, Van Deemter and Krahmer, 2006) could render a
distinguishing English description, while for Japanese the description
would still be ambiguous. A solution to this problem may be to
extend or refine the domain representation the GRE algorithm uses
with a representation of sets of objects (including singleton sets)
perhaps on the basis of perceptual groupings (cf. Thorisson, 1994).

+ The Japanese system of demonstrative pronouns, adjectives and ad-
verbs for referring to objects which are near or far to the speaker
and the addressee was found to be quite complex in the transla-
tion process. Morover, our data elicitation studies did not show a
large consensus in how the a, so and ko families are used within the
short dialogue we asked the participants to consider. For English,
on the other hand, the use of determiners and demonstratives is of-
ten thought of as straightforward, i.e., ‘this’ and ‘these’ for things
that are near and ‘that’ and ‘those’ for things that are faraway (cf.
Biihler, 1934, Clark, 1996). However, when including the use of pre-
cise and imprecise pointing gestures (cf. close and distant point-
ing gestures as presented by Clark and Bangerter, 2004, Bangerter,
2004)), things become more complicated. The faraway/nearby dis-
tinction is predicted by the data gathered by Piwek et al. (2008),
but suggests that proximals are mainly used indexically and distals
can also have a non-indexical use (i.e. more similar to the use of
definite determiners). Overall, GRE research has not addressed the
choice of determiners and demonstratives satisfactorily and it would
be interesting to further investigate the effects of physical and emo-
tional distance as well as distance in time, in monolingual as well as
multilingual settings perhaps taking the approach taken by Byron
and Stoia (2005) as a starting point.

« Especially in situated dialogues where speakers are a physical part
of the discourse domain, choice as well as realisation of absolute or

5The use of a demonstrative form of the a, ko or so family would also not resolve
ambiguity in such cases as it could in English (e.g., ‘this sheep’, vs. ‘these sheep’).
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relative locative expressions seem to require a more specific defini-
tion of the domain in terms of the position and roles of the entities
included (e.g., position of the speaker, addressee target and distrac-
tors). In addition, some possibly cultural dependent or even user
dependent (cf., the variations in preferences for demonstratives in

Study II) calculations of what should be considered near or far may
be called for.

+ Although more elaborate approaches exist (Tenbrink, 2004), in GRE
objects are often determined to be spatially related when they are
located within a “small distance” of each other (e.g. Horacek, 1995,
Krahmer and Theune, 2002), where “small distance” is usually in-
terpreted in such a way that two objects are spatially related only
if there is no other object located in between these two objects.
However, for the Japanese word ‘tonari’ this would not be specific
enough. Similarly, the choice of attribute values in terms of basic-
level and more specific values for attributes as proposed by (Dale and
Reiter, 1995), may be very much dependent on the visual context.
For instance, when several objects in the domain are basically ‘red’,
the different shades of red in the domain may become more impor-
tant. Perhaps the simple attribute-value representation of properties
in the knowledge bases as currently used by GRE algorithms does
not suffice when we want to apply such algorithms to more realistic
visual contexts. Again, visualisation techniques could be a key to
interpret the domain of conversation in order to inform knowledge
representation.

+ Generally, GRE algorithms employ results from studies of attribute
saliency when available. These studies, however usually address sim-
ple domains in terms of the number and type of target objects
and address often only choice and perhaps syntactic ordering of at-
tributes. In addition, these studies tend to be limited to the English
and Dutch languages.

In addition to the more specific investigations suggested thus far, an
important future effort needed for GRE research is to collect corpora
in languages other than English (cf. Koolen et al., 2009, Spanger et al.,
2009, De Lucena et al., 2010). We are currently working on a multi-
lingual replication of the elicitation experiment for English, Dutch and
Portuguese in order to find out if the findings presented in this paper
can be attributed solely to the characteristics of the Japanese language
or may have also been influenced by the context of the experimental
set up. We would also like to further explore the significant gender
differences obtained in the Japanese data, which we were not able to
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report here due to space constraints. In addition, we acknowledge that
preference experiments like the ones presented in this paper cannot pro-
vide the ultimate answer for GRE, especially not for dialogue contexts
which, for instance, often include repairs or clarifications to resolve
ambiguities between speakers and hearers (Clark and Wilkes-Gibbs,
1986, Carletta et al., 1997). Therefore, we argue for a more holistic
approach, which includes extrinsic and qualitative analysis in addition
to preference experiments to assess the quality of GRE algorithms in
multilingual, multimodal and interactive contexts.
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