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Pragmatic abilities of high-functioning
Greek-speaking children with autism
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This paper reports on the findings of the pragmatic abilities of Greek-speaking chil-
ABSTRACT dren with autism spectrum disorders (ASD). Twenty high functioning children with

ASD and their typically developing age and vocabulary controls were administered
a pragmatics task. The task was based on the Diagnostic Evaluation of Language Variation (DELV) in the con-
text of a larger study targeting the grammar of Greek-speaking children with autism, and assessed the chil-
dren’s abilities in communicative role taking, narrative, and question asking. The children with ASD showed
an uneven profile in their pragmatic abilities. The two groups did not differ in communicative role taking and
question asking. However, the children with ASD had difficulties on the narrative task, and more specifical-
ly, on the items assessing reference contrast and temporal links. Yet, they performed similarly on the men-
tal state representations and the false beliefs items. Despite their good performance on mental states and
false beliefs, the ASD children’s lower performance on reference contrast can be interpreted via Theory of
Mind deficits if we assume that the former involve an additional level of complexity; namely, quantifying the
amount of information available to the listener. Lower performance on temporal links is in line with the ASD
children’s attested difficulties in organizing events into a coherent gist. Their overall profile, and, in particular,
the dissociation between the different sections of the task, does not support single deficit accounts. It rather
indicates that the deficits of individuals with ASD stem from distinct deficits in core cognitive processes (Hap-
pé & Frith, 2006).
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1. Introduction

Autism is a developmental disorder (World
Health Organization, 1993). Among its diagnostic
features are delays and deficits in language
acquisition and primary impairments in pragmatic
aspects of language in both expression and
comprehension (Roberts et al., 2004; Tager-
Flusberg, 2000). Particular aspects of pragmatics
that are affected are: an inability to conform to
conversational rules, violations of Grice’s maxims,
interpreting statements in a literal manner, failure to
take into account the distinction between given and
new information and difficulties in structuring
narratives (Diehl et al., 2006; Tager-Flusberg,
2000).

Three main accounts have been put forward to
explain the language deficits of individuals with
ASD: 1) The weak central cohesion account,
according to which individuals with ASD have a
tendency to interpret utterances in isolation at the
expense of the global picture (Frith, 1989; Happé
& Frith, 2006). As a result they have difficulties in
organizing pieces of information into a coherent
gist. 2) The deficits in Theory of Mind (ToM)
account, according to which pragmatic deficits
result from a developmental impairment in ToM
(e.g., Baron-Cohen, Leslie & Frith, 1985; Happé,
1993); 3) The executive function (EF) deficits
account, according to which individuals with ASD
have deficits in EFs that lead to global difficulties
with planning and organization (e.g., Pennington
& Ozonoff, 1996). Finally, it is possible that the
pattern of performance in individuals with ASD is
not reducible to a single deficit but results from a
number of distinct abnormalities in core cognitive
processes (global-local processing, social
cognition, and executive functions) (Happé & Frith,
2006). The last account differs from the previous
ones because it predicts that individuals with ASD
may show deficits in only some but not all core
cognitive processes and is important for studies
that test a range of abilities, such as the present
study.

To date, very few studies have investigated the
language abilities in Greek-speaking children with

ASD. Only two studies addressed the pragmatic
abilities by interviewing children’s parents
(Vogindroukas, 2005), or by assessing the children
themselves on a single aspect of pragmatics, the
comprehension of idioms (Vogindroukas, 2010).
Therefore, there is a gap in studies addressing a
range of pragmatic abilities of Greek-speaking
children with ASD, and moreover, within the same
group of children. The present study fills this gap by
using an adaptation of the Diagnostic Evaluation of
Language Variation (DELV) (Seymour et al., 2005).

The study aims at documenting the strengths
and weaknesses of a range of language abilities
that fall within the remit of the pragmatics domain
in Greek-speaking children with ASD, using the
pragmatics subtest of the DELV. This subtest
includes sections on communicative role-taking,
question asking, and a narrative task assessing
reference, temporal cohesion, mental state
representations and false beliefs. Hence, it enables
us to address accounts that have been proposed
to explain the pragmatic difficulties in ASD. The
accounts make different predictions for the
children’s performance in the various sections of
the task. The weak central cohesion account
predicts difficulties with the narrative task in terms
of reference and temporal cohesion. However, it
does not predict difficulties in communicative role-
taking, asking questions, and false beliefs. The
deficits in ToM account predicts deficits in
communicative role-taking, asking questions,
mental state representations and false beliefs. The
EF deficits account predicts difficulties in all
sections of the pragmatics task because all
sections require planning and organization. Finally,
the multiple deficits account predicts dissociations
between the children’s performance in the various
sections of the pragmatics task.

In the present study, the children with ASD had
non-verbal abilities within norms and were matched
to a group of age-matched peers on their verbal
abilities in order to be able to distinguish between
deficits due to general low abilities and deficits due
to ASD. Moreover, a narrow age-range was
selected in order to control for the heterogeneity
in the sample.
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2. Pragmatic abilities in individuals with ASD

The pragmatic abilities of children with ASD
can be assessed by using a variety of tasks,
including judgment, false belief, and narrative
tasks. Surian et al. (1996) investigated the
children’s ability to conform to conversational rules
and to detect violations of Grice’s maxims using an
acceptability judgment task. A false belief task was
used along with the judgment task to investigate
the relationship between the ability to detect
violations of Grice’s maxims and passing false
belief tasks. Eight children with autism (mean age:
12;11 years), eight age-matched children with SLI
(mean age: 11;10 years), and eight younger (mean
age: 6;7 years) typically developing (TD) children
took part in this study. The three groups were
tested on their verbal abilities on the basis of the
Test of the Reception of Grammar (TROG) (Bishop,
1983). The children with ASD had very low verbal
age (5,7 years), which was similar to the children
with SLI (5;9 years) and considerably lower than
their chronological age peers (12;11 years). The
judgment task consisted of a set of brief
conversations, some of which violated Grice’s
maxims. Children had to identify which people ‘said
something silly’. They were also administered the
Sally-Ann task in order to assess their false belief
abilities. Both tasks require ToM because to
complete the tasks successfully, participants have
to be able to take into account someone else’s
perspective. This involves inhibiting their own
perspective, and therefore, it requires good EF
abilities. Failing these tasks could provide evidence
for a ToM deficit or a deficit in EFs. The judgment
task also involves social cognition. If children failed
only one of the two tasks, this would provide
evidence for the multiple deficits account because
it would indicate that the two abilities can be
impaired independently from each other. Three of
the eight children with ASD, all children with SLI
and all typically developing children performed
above chance and passed the false belief task.
However, the remaining five children with ASD
were at chance level on the judgment task and did
not pass the false belief task. These findings

indicate that a large number of children with ASD
have difficulties in detecting pragmatic violations
and there is an association between this ability and
passing a false belief task. This association
supports the ToM and the EFs deficit accounts.
Clearly there was no dissociation between the two
abilities, but this does not necessarily provide
evidence against the multiple deficits account
because the sample size was very small. Children
may also have had concurrent deficits in ToM and
EFs. Moreover, there was considerable individual
variation. As mentioned above, more than a third of
the children with ASD did not have low per-
formance on the judgment task and passed the
false belief task. This questions as to whether or
not all children with ASD have difficulties in the
aspects of pragmatics tested (Grice’s maxims, false
beliefs). In addition, since the children with ASD
had low verbal abilities, it is unclear whether the
difficulties in the judgment and false belief tasks
were related to their low verbal abilities.

Narrative tasks can assess a large range of
language abilities, including morpho-syntax,
semantics, and pragmatics. Since the present
paper addresses pragmatics, we will focus mainly
on aspects of narratives that reflect pragmatic
abilities. Pragmatic abilities within a narrative can
be measured, among others, by analysing the
structure and the cohesion of the narrative, and the
use of referential expressions, such as articles and
pronouns, the choice of which requires taking into
account the interlocutor’'s point of view and
whether something is old or new information.

Studies on the narrative abilities of children with
ASD have focused on story length, structure,
cohesion, and the use of referential expressions
(e.g. Colle, Baron-Cohen, Wheelwright, & van der
Lely, 2008; Tager-Flusberg & Sullivan, 1995).
Studies that matched children with ASD to TD
controls on their language abilities showed few
quantitative differences between the groups in
measures that are assumed to tap into grammatical
abilities, such as, narrative length, structure, and
complexity (Colle, et al., 2008; Diehl et al., 2006;
Tager-Flusberg & Sullivan, 1995). Some studies,
however, have found a relationship between
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narrative abilities and ToM in children with ASD
(Tager-Flusberg & Sullivan, 1995) and qualitative
differences in the structure of narratives, and the use
of referring expressions. Narrating a story in a
structured way requires the ability to see the global
picture of the story and the ability to plan and
organize the sentences in a coherent way.
Difficulties in narrative structure would provide
evidence for the weak cohesion or the EFs deficit
account. Correct use of referring expressions
requires being able to take the listener’s perspective.
This requires good ToM and EFs in relation to
planning and organization. Difficulties in the use of
referring expressions would provide evidence for the
ToM and EFs deficit accounts. In terms of the
structure of narratives, children with ASD had
difficulties in retelling a story as a meaningful chain
of events, creating thematically integrated narratives
and using clear cohesive links in their expressions
when retelling a personal narrative (Losh & Capps,
2003) or a story from a storybook (Diehl et al., 20086).
Their narratives were often reminiscent of listings of
events rather than structured narratives with causal
connectedness (Diehl et al., 2006). In terms of the
use of referring expressions, Nadig, Vivanti, &
Ozonoff (2009) demonstrated that some children
with ASD were using under-informative expressions
(the cup instead of the short cup) when a modifier
was required from the context and some were more
likely to use an over-informative expression (the
short cup instead of the cup) when the modifier was
not required. Moreover, Colle, et al. (2008) found
that adults with ASD often used full noun phrases
(the boy) instead of pronouns (he) to maintain
reference, and also used more ambiguous
pronouns than TD adults. Nadig et al. (2009) and
Colle et al. (2008) interpreted these results to show
that individuals with ASD are less likely to take into
account the perspective of the hearer. Along the
same lines, Arnold, Bennetto, & Diehl (2009)
investigated the use of referential expressions
(names, descriptions, overt pronouns, zero
pronouns) in the narratives of 9-to-17 year old high
functioning individuals with ASD and a group of TD
controls matched on age, gender, verbal, and non-
verbal abilities. Although children with ASD showed

sensitivity to discourse context, the younger children
with ASD (9-12 years old) were less likely to produce
overt and zero pronouns in contexts that required
them, especially when an entity was already
introduced into the discourse but not in the previous
clause, and used names and full noun phrases
instead.

As the studies presented so far indicate, a large
heterogeneity has been well documented in the
language abilities of children with ASD, including
their pragmatic abilities. Individual variability holds
not only for the language abilities of children with
ASD; there is also large individual variation in the
symptoms of autism, which vary in severity and
span along a continuum. To some extent, variation
can be traced back to the inclusion and exclusion
criteria of the studies. Several studies include small
samples of individuals with ASD with a large age
range, including children and adolescents. Age
heterogeneity can introduce noise to the data related
to developmental aspects of language and cognition.
Other studies include high and low functioning
individuals with ASD or high functioning individuals
with ASD with high and low verbal abilities. By using
such heterogeneous groups, it is very difficult to tease
apart effects of low non-verbal abilities and effects of
low language abilities from effects related to the
clinical status of the children. And yet, heterogeneity
in the profile of children with ASD has been
demonstrated, even in studies that matched
individuals with ASD to TD individuals on all three
factors: chronological age, non-verbal, and verbal
abilities (e.g., Diehl et al., 2006; Arnold et al., 2009).
To control for heterogeneity as much as possible, the
current study reported here included only children
within a narrow age range and used very strict
inclusion and exclusion criteria, allowing better
discrimination between the accounts that could
explain pragmatic difficulties in children with ASD.

1.2 Language abilities in Greek-speaking
children with ASD

Very few studies so far have addressed the
language abilities of Greek-speaking individuals
with autism. Vogindroukas (2005) investigated
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communication skills of Greek children with ASD
by interviewing the children’s parents. This was
accomplished via the Pragmatics Profile of Early
Communication Skills tool (Dewart & Summers,
1988), which assesses four domains of
communication:  Communicative  Functions,
Responses to Communication, Interaction and
Conversation, and Contextual Variation. This study
compared 12 low-verbal children with ASD (mean
age: 84 months) to 12 children with Down
syndrome (mean age: 96 months) who had similar
verbal and non-verbal abilities. The study found
that the children with ASD differed from otherwise
similar children with Down syndrome on only 14 of
the 39 skills that the tool examines. This is in line
with findings from English, according to which
children with ASD were found to fall behind on 17
of the 39 skills of the tool. The main finding of this
study is that the children with ASD wish to
communicate and interact with others, but fall
behind on the means via which they invite
communication and interaction.

In a more recent study, the pragmatic abilities
of Greek children with ASD were examined directly
(Vogindroukas, 2010). Eleven children with
Asperger (mean age: 11.44 years) were compared
with 11 children with SLI of similar non-verbal
abilities (mean age: 10.85 years), 10 typically
developing children (mean age: 12.62 years), and
11 adults on the comprehension of Greek idioms.
The study demonstrated that children with SLI
performed much better than children with
Asperger, while typically developed children
performed almost at ceiling and did not differ
significantly from adults. This pretty much exhausts
the pragmatics related studies that have been
conducted on Greek-speaking populations.

There is one more large scale study of Greek-
speaking children with ASD, which, however,
investigated grammatical abilities, i.e., morpho-
syntax (see Terzi et al., 2012; 2014). This study
focused on 20 high functioning children with

autism (mean age: 80 months) and compared
them with typically developing children matched on
age, verbal, and non-verbal abilities. The areas of
grammar investigated were reference of reflexive
and personal pronouns (both, strong pronouns
and clitics), and the comprehension of non-active
morphology. The results showed that the two
groups only showed a difference on the compre-
hension of clitic pronouns, an area that develops
early in TD children. Clitic pronouns have also been
found to be a problem in young children with SLI
(Smith, 2008; Stavrakaki & van der Lely, 2010;
Tsimpli, 2001; Tsimpli & Stavrakaki, 1999; cf.
Manika, Varlokosta, & Wexler, 2011). The above
study conducted a number of language baseline
tasks, including a pragmatics task based on the
Diagnostic Evaluation of Language Variation (DELV)
(Seymour et al., 2005) and the Diagnostic Verbal 1Q
Test (DVIQ) (Stavrakaki & Tsimpli, 2000) that taps
into morphosyntax. The two groups did not differ on
their morphosyntactic abilities but they differed
significantly in their scores on the pragmatics task.

The present study is the first systematic study
addressing a wide range of pragmatic abilities in
high functioning Greek-speaking children with
ASD. It focuses on the pragmatics task used in
Terzi et al. (2012, 2014)" and presents in detail
which subtests of the DELV showed differences
between the two groups and were affected in the
children with ASD.

2. Methodology
2.1. Participants

Twenty-three 5- to 8-year-old children with
autism (mean: 79.8 months; SD: 10.4; range: 61-
107; girls = 1) and twenty-three age-matched
(mean: 81.1 months; SD: 8.7; range: 66-96; girls =
8) typically developing children (F (1, 39) = 0.184,
p = 0.67; n? = 0.005) were recruited to take part in
this study. The two groups had a mixed socio-

1.In Terzi et al. (2012, 2014) the pragmatics task was used as a baseline task; only the total scores of the task
were reported as part of the background information of the children.
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economic status. Strict inclusion and exclusion
criteria were used as follows. Inclusion criterion for
the children with ASD was an age range between 5
and 8 years and a clinical diagnosis using DSM-IV-
TR criteria (APA, 1994), corroborated with the use
of Autism Diagnostic Observation Schedule -
ADOS-2 (Lord et al., 2000). The specific age range
was selected in order to capture the language
abilities of the children around the first years of
primary school, which is at the age of 6 in Greece.2
The children with ASD had a mean ADOS-2 score
of 17.5 (SD: 4.55). Exclusion criterion for all
children was a score below 80 on the Raven’s
Coloured Progressive matrices (Raven, 1998).
Three children with ASD had a score below 80 and
were excluded from this study along with their three
matched TD children.® Exclusion criterion for the
TD children was a history of speech and/or
language impairment or an ASD diagnosis. None
of the TD children had a history of speech and/or
language impairment or an ASD diagnosis. The
ASD and the TD children were individually matched
(+/-5 points) on the raw score of a vocabulary test
(maximum score 204, see procedures). The
children with ASD were recruited from intervention
centres specialized for children with ASD, primarily
in Athens. The TD children were recruited from
mainstream schools in Patras.

2.2. Procedures

Baseline tasks

The Raven’s Coloured Progressive matrices
(Raven, 1998) measured the children’s non verbal
abilities. A receptive vocabulary task in a format
based on the PPVT (Dunn & Dunn, 1997) was used
to match the children’s receptive vocabulary. The
production of morphosyntax subtest of the
Diagnostic Test of Verbal Intelligence (DVIQ,
Stavrakaki & Tsimpli, 2000) was used to measure

the children’s morphosyntactic abilities. A picture-
pointing comprehension task was used to measure
the children’s comprehension of pronouns and
non-active morphology (Terzi et al., 2014).

Pragmatics task

To measure the children’s pragmatic abilities,
we adapted the pragmatics subtest of the DELV
(Seymour, Roeper, de Villiers, & de Villiers, 2005)
into Greek (see de Villiers, 2004, for a discussion of
the pragmatics subtest). The pictures and contexts
used in the pragmatics section of the DELV do not
have any culturally specific features that would
make them not suitable for the Greek context;
therefore, there was no need to change any of the
pictures or stories. The stories were translated into
Greek using vocabulary appropriate for the age
range of the children. The task consists of three
sections: 1) Communicative Role-Taking, 2) Short
Narrative, 3) Question Asking, and thus, addresses
a range of pragmatic abilities, as described below.

The Communicative Role-Taking section tests
the ability to take the perspective of another
speaker and use an appropriate speech act in a
particular communication situation. It consists of
four items: item 1 involves reporting an event, items
2 and 3 requesting something, and item 4
prohibiting something.

The Short Narrative section assesses linguistic
cohesion and the ability to refer to the mental states
of the characters in the story. The child looks at six
pictures that are not visible to the experimenter and
has to tell a story without the experimenter being
able to see the pictures. After the child has told the
story, both the adult and the child can see the
pictures and the adult asks two questions about the
story. This section consists of four items that assess
the children’s ability to refer to characters
contrastively (Item 5), to provide temporal
expressions to link events in time (Item 6), and to

2. It should be noted that although narrative abilities develop until 9 years of age, this does not pose a prob-
lem for the present study because we compare the performance of children with ASD to age- and language-con-

trols and not to adults.

3. The mean ADOS-2 score of the remaining twenty children was 11.22 (SD: 4.24).
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refer to mental states of characters when telling a
story (Iltems 7 and 8). ltems 5 and 6 are assessed
based on the story telling. The pictures show two
characters of the same gender who need to be
referred to contrastively throughout the story (e.g.
using adjectives young brother, old brother) in order
for the listener to understand which character is
involved (Item 5). The story has important temporal
relationships between the events in the pictures that
have to be expressed in a cohesive way (e.g. using
coordination (and) then or subordination after,
because) (Iltem 6). Items 7 and 8 are based on the
answers provided by the children after the story.
Item 7 tests whether the child refers to the
character’s actions (e.g., the boy is looking under
the bed), whether the child refers to his
intentions/desires (e.g., he wants to play with his
toy), or to the cognitive state of the character (e.g.,
he is thinking about the toy). ltem 8 is a standard
ToM question that assesses whether or not the child
will be able to explain the behaviour of a character
in a story in accordance to a false belief.

The Question Asking section addresses the
ability to ask questions in order to obtain specific
information. It consists of nine items testing
argument and adjunct questions. The argument
questions comprise a pjos-who-subject-animate
question, a pjon-who-object-animate question, a ti-
what-object-inanimate question, and a pjos/ti-
who/what double-wh-question (see below some
key cross-linguistic differences between Greek and
English). The adjunct questions comprise two pu-
where questions, two-jiati-why questions, and one
pos-how question. In this section, children are not
penalised for morphosyntactic errors. The double-
wh-question assesses the children’s understanding
of the distributive set properties of multiple wh-
questions. This structure is acquired late and even
nine year old children are often unable to produce
this item correctly in English (de Villiers, 2004).

There are two cross-linguistic differences
between English and Greek in this section. In
Greek, the who animate subject and object wh-
words are marked for case, i.e., there is a different
form for the subject and the object wh-word,
namely, pjos=nominative and pjon=accusative.

Thus, case marking provides a cue for the syntactic
function of the wh-word (subject, object). There is
no case marking in what inanimate wh-words
which have the same form for subjects and objects
(ti=nominative and accusative). The other
difference is that in English, the wh-words where
and how share one part of their morphological
make up with the quantifiers somewhere and
somehow which are used by the experimenter to
elicit the questions, but this does not hold for who
and what (someone, something). In Greek all four
wh-words share one part: pjos-nom/pjon-acc (who),
kapjos-nom/kapjon-acc (someone); ti (what), kati
(something), pu (where), kapu (somewhere); pos
(how), kapos (somehow) (Giannakidou, 2012).

3. Results

Table 1 shows the children’s performance on
the baseline tasks. The two groups did not differ
from each other in their non-verbal abilities (F (1,
39) = 2.062, p = 0.159; n? = 0.051) and in their
vocabulary (F (1, 39) = 0.002, p = 0.961; n? <
0.001). The children with ASD had a slightly lower
performance in the production of morphosyntax,
but this difference did not reach significance (F (1,
39) = 3.274, p = 0.078; n? = 0.079).

Overall accuracy on the pragmatics task

Figure 1 shows the participants’ accuracy in the
three sections of the pragmatics task: commu-
nicative role-taking, narrative, and questions. The
percentages represent the children’s accuracy out of
the items correct and not the proportion of children
who provided a correct response.

To investigate differences between the two
groups and the three parts of the task, we
conducted an Analysis of Variance (ANOVA) with
Group as the between subjects factor (ASD, TD),
and Section (Communicative Role-Taking,
Narrative, Questions) as the within subjects factor.
This showed a significant difference between the
groups (F (1, 38) = 7.219, p = 0.011, n? = 0.16),
a significant difference between the sections of the
task (F (2, 76) = 20.427, p < 0.001, n? = 0.35), and
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Comparison between the ASD :i:lil; children on the baseline tasks
Group Non-verbal 1Q* Vocabularyt DVIQt
ASD children
Mean 103.5 102.3 19.9
SD 13.1 227 2.9
Range 80-135 57-143 12-24
TD children
Mean 98 102.7 21.3
SD 11.1 22.8 1.6
Range 80-120 62-141 19-24

*Non-verbal |Q: standard score
tDVIQ, Vocabulary: raw score

a significant interaction between group and
sections (F (2, 76) = 3.116, p = 0.05, n? = 0.076).
This demonstrates that the groups performed
differently in only some of the sections of the
pragmatics task. Comparison between the two
groups in each one of the sections using
Bonferroni correction (significance level p = 0.006)
showed significantly lower scores in the children
with ASD compared to the TD children only in the
narrative section (F (1, 39) = 14.267, p = 0.001, ?
= 0.273). Within-group comparisons showed that
children with ASD were less accurate in the
narrative than in the communicative role-taking
section and the questions (communicative role-
taking vs. narrative: p < 0.001; questions vs.
narrative: p = 0.001), but there was no significant
difference between communicative role-taking and
questions. In the TD children, there was no
significant  difference between the three
subcomponents of the task. In sum, the children
with ASD did not show lower performance across
the board in the pragmatics task; the only
difference between the groups was attested in the
narrative task.

In the next sections we present the results for
each section separately in order to address

between and within group differences in more
detail.

Communicative Role-Taking section

Figure 2 shows the performance of the two
groups on the items that make up the
communicative role-taking section: Telling, Asking,
Prohibiting.

To investigate difference between telling,
asking and prohibiting within and between the
groups, we conducted an ANOVA with Group as
the between subjects factor (ASD, TD), and
Communicative Role-Taking Type (Telling, Asking,
Prohibiting) as the within subjects factor. This
showed a significant difference between the three
types (F (2, 76) = 3.739, p = 0.028, n? = 0.09) with
Asking showing marginally significantly lower
accuracy than Prohibiting (p = 0.056). There was
no significant difference between the groups and
no interaction between group and types.

Narrative section

Figure 3 shows the performance of the two
groups in the items of the narrative section that
comprises of Reference Contrast, Temporal Links,
Mental State Representations, and False Belief items.
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To investigate difference between the four
categories in the narrative section within and
between the groups, we conducted an ANOVA with
Group as the between subjects factor (ASD, TD),
and Type (Reference Contrast, Temporal Links,
Mental State Representation, False Belief) as the
within subjects factor. This showed a significant
difference between the two groups (F (1, 38) =
17.181, p < 0.001, n? = 0.311), a significant
difference between the four types (F (3, 114) =
6.442, p < 0.001, n? = 0.145) and a significant
interaction between group and types (F (3, 114) =
4.164, p = 0.008, n? = 0.099). Between group
analyses with Bonferroni correction (significance
level p = 0.003) showed that children with ASD
were significantly less accurate than TD children
in Reference Contrast (F (1, 39) = 16.102, p <
0.001, n? = 0.298) and Temporal Links (F (1, 39)
= 12.667, p = 0.001, n? = 0.25), but they did not
differ in Mental State Representations and False
Beliefs. Within-group comparisons showed that
children with ASD performed less well in Temporal
Links (27.5%) than in Mental State Representations
(67.5%) (p = 0.002). TD children performed better
in Reference Contrast (95%) than in Temporal
Links (62.5%) (p < 0.001) and False Beliefs (62.5%)
(p < 0.012).

Questions section

Figure 4 shows the children’s performance on
each question type.

To investigate differences between the seven
question types within and between the groups, we
conducted an ANOVA with Group as the between
subjects factor (ASD, TD), and Question (Who-
subject, Who-object, What, Where, Why, How,
double-wh) as the within subjects factor. This
showed a significant difference between the
question types (F (6, 228) = 74.199, p < 0.001, n?
= 0.661), no difference between the two groups
and no significant interaction between group and
question types. Pairwise comparisons with
Bonferroni correction (significance level p = 0.001)
showed that the children were less accurate in
double wh-questions than in all other question
types (p < 0.001) and also were less accurate in

how questions than in what questions (p = 0.001).
There was no significant difference between the
other question types.

It should be noted that none of the ASD
children and only one of the 20 TD children used
a double wh-question. The majority of the children
from both groups used a single ti-what wh-question
(e.g., titrone = what eat ‘what do they eat’; ti trone
i anthropi = what eat the people ‘what do the
people eat’) and some children used the quantifiers
0 kathenas = everyone (e.g., ti troi 0 kathenas =
what eat the everyone ‘what does everyone eat’)
and oli = all (e.g., ti trone oli = what eat all ‘what do
they all eat’).

Correlations between the subparts of the
pragmatics task

To investigate if there is a relationship between
the subparts of the pragmatics task we conducted
Pearson’s correlations between the items tapping
communicative role-taking, the items in the narrative
section, and the items in the section with questions
for each group separately. The analyses showed a
strong correlation between communicative role-
taking and questions (r (38) = 0.741, p < 0.001) and
a moderate correlation between narratives and
questions (r (38) = 0.603, p = 0.005) for the TD
children, but no correlations for the children with ASD.

4. Discussion

This study aimed at documenting the strengths
and weaknesses of a range of pragmatic abilities in
Greek-speaking children with ASD and by so doing
to also address accounts that have been proposed
to explain the pragmatic difficulties in ASD. The
main findings of this study can be summarised as
follows. The performance of the children with ASD
differed among the sections of the task. The
children with ASD did not differ from the TD
children in the Communicative Role-Taking
(reporting, requesting, prohibiting) and in Question
Asking  (arguments, adjuncts, double-wh
questions), but they were less accurate than the TD
children in the Short Narrative. Within the Short



332 @ Theodoros Marinis, Arhonto Terzi, Angeliki Kotsopoulou and Konstantinos Francis

Narrative section, the items that showed
differences between the two groups were the ones
assessing reference contrast and temporal links,
while there was no difference between the two
groups on the items tapping mental state
representations and false beliefs. In terms of the
relationship between the sections of the task, there
was a correlation between the TD children’s scores
on the Short Narrative, Communicative Role-
Taking, and Questions, but no correlations
between the sections was attested in the children
with ASD. We consider this an important finding of
our study. In the remaining section we will first
comment briefly on the adaptation of the
pragmatics section of the DELV in Greek as a tool
to assess children’s pragmatic abilities, and,
subsequently, we will discuss our findings in
relation to previous studies on the pragmatic
abilities of children with ASD and the predictions
that follow from the accounts that have been
proposed to explain the difficulties of children with
ASD in this domain of grammar. The section will
end with limitations of the present study and
suggestions for future research.

4.1. Adapting the pragmatics section of
the DELV as a tool measuring pragmatic
abilities in Greek-speaking children

The pictures and stories of the DELV
pragmatics section did not require any changes of
the original material, as they were appropriate in
the Greek context. Both groups of children had no
difficulties to understand what they had to do in
each of the three sections of the task and none of
the items, apart from the item eliciting a double wh-
question,* created particular difficulties.

A general comment regards the number of
items and points distributed among the three
subsections of the task. A similar number of points
is allocated to each of the three sections
(Communicative Role-Taking: 9; Short Narrative: 7;

Question Asking: 9), but there are fewer items in the
Communicative Role-Taking (N = 4) and in the
Short Narrative (N = 4) than in the Question Asking
section (N = 9). The number of items addressing
the children’s attribution of mental states (N = 2) is
underrepresented compared to the number of items
addressing the children’s ability to ask questions
in order to obtain specific information (N = 9), an
area that heavily involves syntax, and hence, it does
not test only pragmatics. Therefore, the results on
the children’s attribution of mental states may be
less reliable than the results addressing questions
and should be treated with caution.

4.2. Pragmatic abilities of Greek children
with ASD

Previous research on the pragmatic abilities of
high functioning children with ASD has highlighted
deficits in a variety of tasks, ranging from inability to
conform to conversational rules, violating Grice’s
maxims, difficulties in interpreting non-literal meaning
and metaphoric expressions, difficulties in taking into
account the distinction between old and new
information, difficulties in structuring narratives and
failing false belief tasks (e.g., Diehl et al., 2006;
Tager-Flusberg, 2000). The weak central cohesion
account, deficits in ToM, and deficits in executive
functions have been proposed to account for these
difficulties. A more recent view is that the various
deficits encountered by individuals with ASD are not
reduced to a single aetiology, but are caused by
multiple deficits affecting core cognitive processes
(global-local processing, social cognition, and
executive functions) (Happé & Frith, 2006).

The findings of the present study showed a
dissociation between the sections of the
pragmatics task. The children’s performance in the
sections and items that require the ability to take
the perspective of another speaker and use ToM
did not differ from that of the TD children: they were
able to make an appropriate speech act, to report

5. This item showed a floor effect, but this is in line with data on English showing that double wh-questions are

acquired late (de Villiers, 2004).



Pragmatic abilities of high-functioning Greek-speaking children with autism 4 333

an event, request something, prohibit something,
and ask questions in order to obtain specific
information. This indicates that they did not show
deficits in social cognition. They were also able to
refer to the mental state of the characters in the
narrative task and they did not fail the false belief
question. This is in contrast to the study by Surian
et al. (1996) who found that five out of the eight
children in their study were at chance level in an
acceptability judgment task and did not pass a
false belief task. The difference between the results
by Surian et al. and our study are very likely to
relate to differences in the verbal abilities of the
children in the two studies. Although the study by
Surian et al. included high functioning children with
ASD, the children’s verbal abilities (mean verbal
age = 5,7 years) were around six years below their
chronological age (12;11 years) and their verbal
abilities were matched to the verbal abilities of
children with SLI. This indicates that although high
functioning, the children in that study had language
delay/impairment. In contrast, in the present study
there was no discrepancy between the verbal and
non-verbal abilities of the children with ASD, who
had similar vocabulary and morphosyntactic
abilities to their TD chronological controls. This
difference could indicate that the deficits attested in
Surian et al. are not caused by a deficit in ToM per
se, but by a combination of deficits in ToM and
language delay/impairment that both impact on the
acceptability judgment and the false belief tasks.
Moreover, our findings are in line with previous
research in the language abilities of high
functioning children with ASD showing that not all
children have difficulties with tasks involving ToM
(e.g., Tager-Flusberg & Sullivan, 1994) and that
some children with ASD pass false belief tasks,
especially those with high verbal abilities (Fisher,
Happé, & Dunn, 2005; Happé, 1995).

The children with ASD in our study were less
accurate than the TD children in the items of the
narrative task that require the ability to make
reference to the characters of the story
contrastively in order to enable the listener of the
story identify the characters. In those items, the
children in our study used under-informative

expressions, e.g., the boy, he, instead of the big
boy, the older brother. As a result, the listener could
not identify who the child was referring to. Similar
types of errors have been documented in several
studies using narrative tasks for storytelling and for
personal narratives. In the study by Nadig, et al.
(2009), children with ASD were shown to have
difficulties in using the right amount of information
to indicate to the listener which object they were
referring to. In some cases, they used under-
informative expressions, that is, they failed to make
reference to objects contrastively, for example
using adjectives (the short cup). In a similar vein,
Colle et al. (2008) found that adults with ASD
sometimes used ambiguous pronouns in the
narratives that did not enable the listener to
ascertain who they were referring to.

Using the appropriate referring expressions to
indicate to the listener which character one refers
to involves ToM. This raises the question of why the
children were able to use ToM to make an
appropriate speech act, to refer to mental states,
and to pass false belief questions, but they were
using under-informative expressions to refer to the
characters of the story. Although all these items
involved ToM, we believe that being able to use
appropriate referential expressions is more
demanding than being able to take someone else’s
perspective to use the right speech act, or referring
to mental states and passing false belief tasks. We
believe this is so because using the right referential
expressions involves not only taking into account
the listener’s perspective, but also quantifying the
amount of information available to the listener in
order to convey the message. This latter process,
involves also global-local processing and adds one
more level of complexity, requiring higher level of
planning and organization.

The second area in which the children with
ASD scored lower than the TD children regards
providing temporal expressions to link the events of
the narrative in a coherent way. Children with ASD
did not link events using subordination (after,
because), but used coordination instead (and then)
or did not link the events at all. This is in line with
studies showing that children with ASD have
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difficulties in telling a story as a meaningful chain of
events (Diehl et al., 2006; Losh & Capps, 2003) and
their narratives resemble listings of events,
indicating that they may have difficulties in
organizing events into a coherent gist, and instead,
they describe them in isolation.

Turning to the predictions of the accounts
formulated to explain the language deficits in
children with ASD, the data from the present study
do not support the deficits in Theory of Mind
account because the children with ASD did not
show difficulties in the Communicative Role-Taking
section, the Questions Asking section, and the
Mental State Representation and False Belief items
of the Narrative task. The Executive Function
deficits account was also not supported because
the children with ASD did not show difficulties
across all sections of the task, although all sections
require planning and organization. The uneven
profile of the children with ASD and the dissociation
of the children’s performance in the different
sections of the pragmatics task strongly support
the multiple deficits account, according to which
the deficits of individuals with ASD stem from a
number of distinct deficits in core cognitive
processes. The data are also compatible with the
weak central cohesion account because the
deficits attested in the children with ASD that we
tested related to reference and temporal cohesion,
domains that require global-local processing.

4.3. Limitations and future research

This is the first systematic study addressing a
wide range of pragmatic abilities in high
functioning Greek-speaking children with ASD.
The study has important strengths in terms of the
participant selection: a narrow age-range of the
participants, strict inclusion and exclusion criteria
enabling the inclusion of only high functioning
children with ASD with high verbal abilities, and
one-to-one matching of children with ASD to TD
children in their verbal abilities. Another important

strength is that the pragmatics task included items
addressing a wide range of pragmatic abilities.
However, the pragmatics task has also limitations:
it included a small number of items for each one of
the domains tested and an imbalance in the
number of items per domain. Another limitation of
the present study is that we did not include any EF
tasks. Therefore, it was not possible to address
possible correlations between the children’s
performance on EF tasks and their scores in the
pragmatics task sections.

Future research could include a set of EF tasks
to address the relationship between EFs and
pragmatic abilities. It should also include a larger
number of items in each pragmatic domain in order
to investigate the children’s strengths and
weakness in more depth. Inclusion of an additional
group of low functioning children with ASD could
address the independent contribution of verbal and
non-verbal abilities in the children’s performance of
pragmatics. Finally, a longitudinal or a cross-
sectional design could address developmental
aspects of pragmatic abilities. This is especially
relevant for narrative tasks because narrative
abilities are not thought to be fully developed until
nine years of age.
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IIpaypatoloyikég 1IKavOoTnTEC MA1S1DV e AUTIONO UPNANg
As1toupyikoTnTAC Ko pntpiky YAdooa tnv EAAnvikn

OeE0AQPOs MAPINHE!, APXONTQ TEPZH?

ArreEnIKH KaTzonoyaoy? & KQNSTANTINOS PPANSIZ?

To dpBpo mapouatdlel Ta euprjuaTa PEAETNG TWV MPEAYMATOAOYIKWY IKAVOTAHTWY
ABSTRACT MABWY PE QUTIONO KAl UNTPLKY YAWood Thv EAANvikr tou Sie€rxon oto mhaioto

plag eupUtepng €peuvag emi TwWV YPAUUATIKOV IKAVOTHTWV TWV MAdLWY e auTl-
opd. MapouataleTal avaluom Twv MEAYUATONOYIKWY IKavoTAT®WY 20 MadLav pe auTiopd uPnAig Aettoupyl-
kéTnTag Kal g opddag eAéyxou dlag nAikiag, pe Turikn avamtugn, oe dokilaoia Bactopévn oTo mpwTto-
koMo DELV (Diagnostic Evaluation of Language Variation). H dokipaoia a&lohoyel Toug Topelq Twv ermkot-
VOVIOKOV pOAWY, TNG APriynong Kal TG Mapaywynsg EpWINoewy.

O1 300 ouddeg dlEPepav HOVO OTOV TOUEA TNG APriynong, EBIKATERA, WG P0G TNV avapopd Kat T
XPOVIKY] oUvdeam, aA\A elxav mapdpola anddoon oTnv KATavonom VONTIKWY KATAoTACEWY Kat 0T OKIa-
ofa eopaluévng mernoidnong. H xapnAdtepn anddoon Twv nadliv e QUTIONO WG TTPOG TV avapopd pro-
pel va e&nynBel ané eNelppara otn Oewpia Tou Nou, mapd v KaAr anédoor| Toug atnv Karavonaon von-
TIKWV KaTaoTtdoewv Kal otn Sokipaoia eopaiuévng nemnoidnong, av untof€ooupe ATt N avapopd EUMAEKEL
évav erurméov Babud duokoAiag, auTév TNG MOCOTIKOTOMNONG TWV MANPOPOPLWV TIoU elval Slabéaieg aTov
akpoatr. H xaunAdtepn anddoon Twv nadlwv e autiond ot Xpovikr oUvdeon oUPWVEL e PoRAiua-
Ta ou €xouv dlamotwbel wg mPog TV opyAvwon enelcodiwv oe evaTnTeq e ouvoxr. To PoiA Tou mpo-
KUrtTeL and v napandave Sokiacta, kat edikdtepa n ENEWYn oUOXETIONG avdpeoa ota Sidpopa Pépn g,
delyvel 0Tl Ta ENEUUATA TWV ATOHWY HE AUTIOUO EVOEXOMEVIG VA TTPOEPXOVTAL amd SAPOPETIKA EANE(U-
MATA OE KEVIPIKES YVWOTIKEG SLAdIKAO(EG.

NEEelg-kAeldId: AuTtiopdg, mpayuarohoyia, EANAnvikd, avagopd, Oewpia tou Nou, Oswpia Kevrpikrg Zu-
voxnG.

1. AiedBuvon: Maveruomuio Pévtiyk, Turua KAvikwv Mwooikwy Eromuwy, Pévtiyk RGE6AL, Hvwuévo Ba-
oikelo. E-mail: t.marinis@reading.ac.uk

2. AlevBuvon: Texvohoyikd Exnaideutikd 18pupa Autikrg EANGSag, 26331 Mdtpa. E-mail: aterzi@teipat.gr

3. AleuBuvon: Texvoloylké Eknaideutikd 18pupa Autikrq EAASag, 26331 Mdtpa. E-mail: lefkimi46@
hotmail.com

4. Aietbuvon: Maveruotipio ABnvav, TO 1443, Aylog Zrnupdwv Mikeppiou, 19009 Pagriva. E-mail:
cfrancis@otenet.gr




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


